Macintosh Technical Notes
#1: Desk Accessories and System Resources
See also:

The Resource Manager

Written by:
Updated:

Bryan Stearns

February 25, 1985
March 1, 1988

This note formerly described a strategy for dealing with system resou
rces
from desk accessories. We no longer recommend calling ReleaseR
esource
or DetachResource for a system resource. When you are done
with a
system resource, leave it alone; do not try to dispose or release it.
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#2: Compatibility Guidelines
Written by:
Modified by:
Updated:

Cary Clark
Scott Knaster
Louella Pizzuti

January 21, 1986
February 9, 1987
March 1, 1988

Apple has many enhancements planned for the Macintosh family of compu
ters. To help
ensure your software’s compatibility with these enhancements, check
each item in this
note to be sure that you’re following the recommendations.
If your software is written in a high-level language like Pascal or
C and if you adhere to
the guidelines listed in Inside Macintosh, many of the questions in
this note won’t
concern you. If you develop in assembly language, you should
read each question
carefully. If you answer any question “yes,” your software may encoun
ter difficulty
running on future Macintosh computers, and you should take the recomm
ended action
to change your software.
Do you depend on 68000 instructions which require that
the processor be
in supervisor mode?
In general, your software should not include instructions which
depend on supervisor
mode. These include modifying the contents of the status register. Most
programs which
modify the status register are only changing the Condition Code Regist
er (CCR) half of
the status register, so an instruction which addresses the CCR will work
fine. Also, your
software should not use the User Stack Pointer (USP) or turn interrupts
on and off.
Do you have code which executes in response to an except
ion and relies
on the position of data in the exception’s local stack frame?
Exception stack frames vary on different microprocessors in the 68000
family, some of
which may be used in future Macintosh computers. You should avoid
using the TRAP
instruction. Note: You can determine which microprocessor is installe
d by examining
the low-memory global CPUF lag (a byte at $12F). These are the values
:
CPUFIag
$00
$01
$02
$03
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68000
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tosh?
Do you use low-memory globals not documented in Inside Macin
in locations $0
Other microprocessors in the 68000 family use the exception vectors
heap ($100
through $FF in different ways. No undocumented location below the system
s.
through $ 13FF) is guaranteed to be available for use in future system
consistent
Do you make assumptions about the file system which are not
chical File
with both the original Macintosh File System and the Hierar
System?
way to do
Your applications should be compatible with both file systems. The easiest
s) and
this is to stick to the old files system trap calls (which work with both file system
volume
avoid direct manipulation of data structures such as file control blocks and
control blocks whenever possible.
oded
Do you depend on the system or application heaps starting at a hard-c
address?
already
The starting addresses and the size of the system and application heaps has
the
Use
future.
the
in
changed (Macintosh vs. Macintosh Plus) and will change again
heap.
global App iZone to find the application heap and Sys Zone to find the system
65536
than
less
s
addres
an
Also, don’t count on the application heap zone starting at
(that is, a system heap smaller than 64K).
Do you look through the system’s queues directly?
the
In general, you should avoid examining queue elements directly. Instead, use
Operating System calls to manipulate queue elements.
the
Do you directly address memory-mapped hardware such as the VIA,
SCC, or the IWM?
You should avoid accessing this memory directly and use trap calls instead (disk driver,
)
serial driver, etc.). Future machines may include a memory management unit (MMU
ped
y-map
which may prevent access to memory-mapped hardware. Also, these memor
s are
devices may not be present on future machines. The addresses of these device
the
of
s
likely to change, so if you must access the hardware directly, get the base addres
ce
device from the appropriate low-memory global (obtainable from includes and interfa
files):
device
VIA
SCCRd
SCCWr
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Do you assume the location or size of the screen?
The location, size, and bit depth of the screen is different in various machin
es. You can
determine its location and size by examining the QuickDraw global
variable
screenBits on machines without Color QuickDraw.
On machines with Color
QuickDraw, the device list, described in the Graphics Devices chapte
r of Inside
Macintosh, tells the location and size and bit depth of each screen,
screenBits
contains the location and size of the main device, and GrayRgn contain
s a region
describing the shape and size of the desktop.
Does your software fall on some Macintosh models or on A/UX?
If so, you should determine the reason. Failure to run on all version
s of the Macintosh
may indicate problems which will prevent your software from workin
g on future
machines. Failture to run on A/UX, Apple’s Unix for the Macintosh, also
may indicate
such problems.
Do you change master pointer flags of relocatable blocks
directly with
BSET or BCLR instructions?
In the future and on A/UX, all 32 bits of a master pointer may be used, with
the flags byte
moved elsewhere. Use the Memory Manager calls HPurge, HNoP
urge, HLock,
HUnlock, HSetRBit, HClrRBit, HGetState, and HSe
tState to manipulate the
master pointer flags. (See the Memory Manager chapter of Inside Macin
tosh Volume IV
for information on these calls.)
Do you check for 128K, 512K, and 1M RAM sizes?
You should be flexible enough to allow for non-standard memory sizes.
This will allow
your software to work in environments like MultiFinder.
Is your software incompatible with a third-party vendor’s
hardware?
If so, the incompatibility may prevent your software from workin
g on future machines.
You should research the incompatibility and try to determine a solutio
n.
Do you rely on system resources being in RAM?
On most of our systems, some system resources are in ROM. You
should not assume,
for example, that you can regain RAM space by releasing system
resources.
Does your software have timing-sensitive code?
Various Macintoshes run at different clock speeds, so timing
loops will be invalid. You
can use the trap call Delay for timing, or you can examine the
global variable Ticks.
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Do you have code which writes to addresses within the code itself?
A memory management unit (MMU) may one day prevent code from writing to
addresses within code memory. Also, some microprocessors in the 68000 family cache
code as it’s encountered. Your data blocks should be allocated on the stack or in heap
blocks separate from the code, and your code should not modify itself.
Do you rely on keyboard key codes rather than ASCII codes?
The various keyboards are slightly different; future keyboards may be different from
them. For textual input, you should read ASCII codes rather than key codes.
Do you rely on the format of packed addresses in the trap dispatch table?
The trap dispatch table is different on various Macintoshes. There’s no guarantee of the
trap table’s format in the future. You should use the system calls GetTrapAddress and
SetTrapAddress to manipulate the trap dispatch table.
Do you use the Resource Manager calls

AddRefererice

or

RmveReference?

These calls have been removed from the 128K ROM. They are no longer supported.
Do you store information in the application parameters area (the 32 bytes
between the application and unit globals and the jump table)?
This space is reserved for use by Apple.
Do you depend on values in registers after a trap call, other than those
documented in Inside Macintosh?
These values aren’t guaranteed. The register conventions documented in Inside
Macintosh wilt, of course, be supported. Often, you may not realize that your code is
depending on these undocumented values, so check your register usage carefully.
Do you use the IMMED bit in File Manager calls?
This bit, which was documented in early versions of Inside Macintosh as a special form
of File Manager call, actually did nothing for File Manager calls, and was used only for
Device Manager calls. With the advent of the Hierarchical File System, this bit indicates
that the call has a parameter block with hierarchical information.
Do you make assumptions about the number and size of disk drives?
There are now five sizes of Apple disks for the Macintosh (400K, 800K, and 20M, 40M,
80M), as well as many more from third-party vendors. You should use Standard File and
File Manager calls to determine the number and size of disk drives.
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Do you depend on alternate (page 2) sound or video buffers?
Some Macintoshes do not support alternate sound and video buffers.
Do you print by sending ASCII directly to the printer driver?
To retain compatibility with both locally-connected and AppleTalk-connected printer
s,
you should print using Printing Managerr, as documented in Inside Macintosh.

Does your application fail when it’s the startup application (i.e., withou
t
the Finder being run first)?
If so, you’re probably not initializing a variable. If your application does not
work as the
startup application, you should determine why and fix the problem, since it
may cause
your application to fail in the future.
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Macintosh Technical Notes
#3: Command-Shift-Number Keys
See also:

The Toolbox Event Manager
Technical Note #11 O—MPW: Writing Standalone Code

Written by:
Modified by:
Updated:

Harvey Alcabes
Ginger Jernigan

March 3,1985
April 25,1985
March 1, 1988

In the standard system, there are two Command-Shift-number key combinations that are
automatically captured and processed by GetNextEvent. The combinations are:
Command-Shift-i
Command-Shift-2

Eject internal disk
Eject external disk

Numbers from 3 to 9 are also captured by GetNextEvent, but are processed by calling
‘FKEY’ resources. You can implement your own actions for Command-Shift-number
combinations for numbers 5 to 9 by defining your own ‘FKEY’ resource. The routine
must have no parameters. The ID of the resource must correspond to the number you
want the routine to respond to. For example, if you want to define an action for
Command-Shift-8, you would create an ‘FKEY’ resource with an ID of 8. The ‘FKEY’
resource should contain the code that you want to execute when the key is pressed.
The following Command-Shift-number key combinations are implemented with ‘FKEY’
resources in the standard System file.
Command-Shift-3

Save current screen as MacPaint file named
Screen 0, Screen 1,
Screen 9
(Works in one-bit mode only on Mac II)
Print the active window (to an lmageWriter)
Print the entire screen (to an lmageWriter)
...

Command-Shift-4
(with Caps Lock on)
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Macintosh Technical Notes
#4: Error Returns from GetNewDialog
See also:

The Dialog Manager

Written by:
Updated:

Russ Daniels

April 4, 1985
March 1, 1988

When calling GetNewDialog to retrieve a dialog template from a previously
opened
resource file, how are error conditions indicated to the caller?
Unfortunately, they aren’t. The Dialog Manager calls GetResource and assumes
the
returned value is good. Since the Dialog Manager doesn’t check, you have two choice
s.
Your first choice is to call GetResource for the dialog template, item list, and
any
resources needed by items in the item list yourself. But what do you do when you find
the resources aren’t there? Try to display an alert telling the user your applica
tion has
been mortally wounded? What if resources needed for the alert aren’t availab
le?
The second, simpler alternative is to assure that the dialog template and other
resources
will be available when you build your product. This is realty an adequa solutio
te
n: If
somebody uses a resource editor to remove your dialog template, you can hardly
be
blamed for its not executing properly.
A good debugging technique to catch this sort of problem is to put the value
$5OFFcOO1
at absolute memory location 0 (the first long word of memory). If you
do that, when the
Dialog Manager tries to dereference the nil handle returned by the Resour
ce Manager,
you’ll get an address error or bus error with some register containing $5OFF
0001. If you
list the instructions around the program counter, you’ll often see someth
ing like:
MOVE.L
MOVE.L

(A2),A1
(A]),A1

;

in effect (O),A1
the error occurs here

GetNewWindow and most of the other “GetSomethin
g” calls will return nil if the
“something” is not found.
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#5: Using Modeless Dialogs from Desk Accessories
See also:

The Toolbox Event Manager
The Dialog Manager
The Desk Manager

Written by:
Updated:

Russ Daniels

April 4, 1985
March 1, 1988

When a desk accessory creates a window (including a modeless dialog window) it must
set the windowKind to its refnum—a negative number. When the application calls
GetNextEvent, the Event Manager calls SystemEvent, which checks to see if the
event belongs to a desk accessory. SystemEvent checks the windowKind of the
frontmost window, and uses the (negative) number for the refnum to make a control call,
giving the desk accessory a shot at the event. Then SystemEvent returns TRUE, and
GetNextEvent returns FALSE.
So, your desk accessory gets an event from SystemEvent. Since your window is a
modeless dialog, you call IsDialogEvent, which mysteriously returns FALSE. What is
going on?
Like SystemEvent, IsDialogEvent checks the windowKind of windows in the window
list, looking for dialog windows. It does this by looking for windows with a windowKind of
2. In this case, it finds none, and does nothing.
The solution is to change the windowkind of your window to 2 before calling
IsDialogEvent. This allows the Dialog Manager to recognize and handle
the event
properly. Before returning to SystemEvent, be sure to restore the windowKind. That
way, when the application calls the Dialog Manager with the same event (the
application should pass all events to Dialog Manager if it has any modeless dialogs
itself), the Dialog Manager will ignore it.
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#6: Shortcut for Owned Resources
See also:

The Resource Manager
Technical Note #23—
Life With Font/DA Mover—Desk Accessories

Written by:
Updated:

Bryan Stearns

May 10, 1986
March 1, 1988

To allow the Font/DA Mover to renumber desk accessories as needed when moving
them between system files, desk accessories should use the “owned resource” protocol
described in the Resource Manager chapter of Inside Macintosh Volume I.
All resource IDs in a desk accessory should be zero-based. At runtime, a routine can be
called to find the current “base” value to add to a resource’s zero-based value to get the
actual current ID of that resource. Then, when a resource is needed, its zero-based
value can be added to the resource base value, giving the actual resource ID to be used
in future Resource Manager calls.
Here’s the source to a handy routine to get the resource base value,
;FUNCTION GetResBase(driverNumber:

INTEGER):

GetResBase

INTEGER;

;GetResBase takes the driver number and returns the ID
;of the first resource owned by that driver. This is
;according to the private resource numbering convention
;documented in the Resource Manager.
GetResBase

FUNC
MOVE.L
MOVE.W
NOT.W
ASL.W
ORI.W
MOVE.W
JMP

(SP)+,AO
(SP)+,DO
DO
#5,DO
#$C000,DO
DO, (SP)
(AO)

Get return address
Get driver number
Change to unit number
Move it over in the word
Add the magic bits
Return function result
and return

END
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#7: A Few Quick Debugging Tips
Written by:
Updated:

Jim Friedlander

April 16, 1986
March 1, 1988

This presents a few tips which may make your debugging easier.

Setting memory location 0 to something odd
Dereferencing nil handles can cause real problems for an application. If
location 0 (nil)
is something even, the dereference will not cause an address error, and the
application
can run on for quite a while, making tracing back to the problem quite difficu
lt. If location
0 contains something odd, such as $5OFFCOO1, an address error will
be generated
immediately when a nil handle is dereferenced. On Macintoshes with 68020s
, like the
Mac II, this same value ($5oFFcool) will cause a bus error. An address error
or bus
error will also be generated, of course, when the ROM tries to dereference
a nil handle,
such as when you call HNoPurge (hndl), where hndl is nil.
Some versions of the TMON debugger set location 0 to ‘NILI’ ($4E49
4c21)
or
$5OFFCOO1. If you are using MacsBug, you should include code in your progra
m that
sets location 0. Of course, there is no need to ship your application with
this code in
it—it’s just for debugging purposes. Old versions of the Finder used to
set location 0 to
the value $464F424A (‘FOBJ’). On newer machines, newly launched
applications get
location 0 set to $00F80000 by the Segment Loader.

Checksumming for slow motion mode
Entering the Macsbug command

checksum of the location

$400000

“ss

400000 400000”

will cause Macsbug to do a

every time an instruction is executed. Checksum the

ROM, because it will not change while your program is executing (the ROM may change
in between launches of your application, but that’s OK)! This will cause
the Macintosh to
go into slow motion mode. For example, you will need to hold down the
mouse button
for about 10 seconds to get a menu to pull down—you can see how
the ROM draws
menus, grays text, etc.
This technique is very handy for catching problems like multip
le updates of your
windows, redrawing scroll bars more than once, that troublesome flashin
g grow icon,
etc. To turn slow motion mode off, simply enter MacsBug and type “ss”.
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TMON performs this function in a different way. Instead of calculating the checksum after
each instruction, it only calculates checksums after each trap. You can checksum
different amounts of the ROM depending on how much you want things to slow down.

Checksumming MemErr
A lot of programs don’t call MemError as often as they should. If you are having strange,
memory-related problems, one thing that you can do to help find them is to checksum on
MemErr (the low memory global word at $220). In MacsBug, type “ss 220 221”. In
TMON, enter 220 and 221 as limits on the ‘Checksum (bgn end) :‘line and on the line
above, enter the range of traps you wish to have the checksum calculated after.
When MemErr changes, the debugger will appear, and you can check your code to
make sure that you are checking MemErr. If not, you might have found a problem that
could cause your program to crash’

Checksumming on a master pointer
Due to fear of moving memory, some programmers lock every handle that they create.
Of course, handles need only be locked if they are going to be dereferenced and if a
call will be made that can cause relocation. Unnecessarily locking handles can cause
unwanted heap fragmentation. If you suspect that a particular memory block is moving
on you when you have its handle dereferenced, you can checksum the master pointer
(the handle you got back from NewHandle is the address of the master pointer). Your
program will drop into the debugger each time your handle changes—that is, either
when the block it refers to is relocated, or when the master pointer’s flags byte changes.
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Macintosh Technical Notes
#8: RecoverHandle Bug in AppleTalk Pascal Interfaces
See also:

AppleTalk Manager

Written by:
Updated:

Bryan Stearns

April 21, 1986
March 1, 1988

Previous versions of this note described a bug in the AppleTalk Pascal
Interfaces. This bug was fixed in MPW 1.0 and newer.
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#9:
Written by:
Written by:

Will Your AppleTalk Application
Support Internets?
Sriram Subramanian & Pete Helme
Bryan Stearns

April 1990
April 1986

This Technical Note discusses how AppleTalk applications should work across
interne
of interconnected AppleTalk networks. It explains the differences between life ts, groups
on a single
AppleTalk network and life on an internet.
Changes since March 1988: Removed the section on AppleTalk retry timers,
as it is no
longer accurate; see Technical Note #270, AppleTalk Timers Explained, for more
information on
retry timers.
You can read about internets (AppleTalk networks connect by one or more bridge
s) in Inside
AppleTalk. What do you need to do about them?
Use a High-Level Network Protocol
Make sure you use the Datagram Delivery Protocol (DDP), or a higher AppleT
alk protocol based
on DDP, like the AppleTalk Transaction Protocol (ATP). Be warned that Link
Access Protocol
(LAP) packets do not make it across bridges to other AppleTalk networks. Also,
broadcast packets are not forwarded by bridges (broadcasting using protoc don’t broadcast;
ols above LAP is
discouraged, anyway).
Use Name Binding
As usual, use the Name Binding Protocol (NBP) to announce your presence
on the network, as
well as to find other entities on the network. Pay special attention to zone name
fields; the asterisk
(as in “MyLaser:LaserWriter:*”) in a name you look up is now important; it means
“my zone only”
(see the Zone Information Protocol (ZIP) chapter of Inside AppleTalk for inform
ation on finding
Out what other zones exist). The zone field should always be an asterisk when registe
ring a name.
Pay Attention to Network Number Fields
When handling the network addresses returned by NBPLo0kUp (or anyone
else), don’t be
surprised if the network number field is non-zero.

Am I Running on an Internet?
The low-memory global ABridge is used to keep track of a bridge on
the local AppleTalk
network (NBP and DDP use this value). If ABridge is non-zero, then you’re
running on an
internet; if it’s zero, chances are, you’re not (this is not guaranteed, howev
er, due to the fact that
the ABridge value is “aged”, and if NBP hasn’t heard from the bridge in a long
time, the value is
cleared).
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Watch for Out-Of-Sequence and Non-Exactly-Once Requests
Due to a “race” condition on an internet, it’s possible for an exactly-once ATP packet to slip

through twice; to keep this from happening, send a sequence number as part of the data with each
ATP packet; whenever you make a request, bump the sequence number, and never honor an old
sequence number.

Further Reference:
• Inside AppleTalk
• Inside Macintosh, Volumes II & V, The AppleTalk Manager
•

•

Technical Note #250, AppleTalk Phase 2 on the Macintosh

Technical Note #270, AppleTalk Timers Explained

.
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#10: Pinouts
See also:

Macintosh Hardware Reference Manual
Technical Note #65—Macintosh Plus Pinouts

Written by:
Modified:
Updated:

Mark Baumwell

April 26, 1985
July 23, 1985
March 1, 1988

This note gives pinouts for Macintosh ports, cables, and other products.
Below are pinout descriptions for the Macintosh ports, cables, and various other
products. Please refer to the Hardware chapter of Inside Macintosh and the Macintosh
Hardware Reference Manual for more information, especially about power limits. Note
that unconnected pins are omitted.

Macintosh Port Pinouts
Macintosh Serial Connectors (DB-9)
Liii
1
2
3
4
5
6
7
8
9

Name
Ground
÷5V
Ground
TxD+
TxD—
+1 2V
HSK
RxD+
RxD—

Description/Notes
See Inside Macintosh for power limits
Transmit Data line
Transmit Data line
See Macintosh Hardware chapter for power limits
HandshaKe: CTS or TRxC, depends on Zilog 8530 mode
Receive Data line: ground this line to emulate RS232
Receive Data line

Macintosh Mouse Connector (DB-9)

Em
1
2
3
4
5
7
8
9

Name
Ground
+5V
GND
X2
Xl

Sw—
Y2
Vi

Technical Note #10

Description/Notes
See Inside Macintosh for power limits
Ground
Horizontal movement line (connected to VIA PB4 line)
Horizontal movement line (connected to SCC DCDA— line)
Mouse button line (connected to VIA PB3)
Vertical movement line (connected to VIA PB5 line)
Vertical movement line (connected to SCC DCDB— line)
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Macintosh Keyboard Connector (RJ-1 1 Telephone-style jack)

1
2
3
4

Name
Ground
KBD1
KBD2
+5V

Description/Notes
Keyboard clock
Keyboard data
See Inside Macintosh for power limits

Macintosh External Drive Connector (DB-19)

.Em
1
2
3
4
5
6
7
8
10
11
12
13
14
15
16
17
18
19

Name
Ground
Ground
Ground
Ground
—1 2V
+5V
+1 2V
+1 2V
PWM
PHO
PHi
PH2
PH3
WrReq—
HdSel
Enbl2—
Rd
Wr

Description/Notes

See Inside Macintosh for power limits
See Inside Macintosh for power limits
See Inside Macintosh for power limits
See Inside Macintosh for power limits
Regulates speed of the drive
Control line to send commands to the drive
Control line to send commands to the drive
Control line to send commands to the drive
Control line to send commands to the drive
Turns on the ability to write data to the drive
Control line to send commands to the drive
Enables the Rd line (else Rd is tn-stated)
Data actually read from the drive
Data actually written to the drive

Other Pinouts
Macintosh XL Serial Connector A (DB-25)
Name
Ground

Description/Notes

1
2
3
4
5
6
7
8
15
17
24

TxD
RxD
RTS
CTS
DSR
Ground
DCD
TxC
RxC
TEXT

Transmit Data line
Receive Data line
Request to Send
Clear To Send
Data Set Ready

Technical Note #10

Data Carrier Detect
Connected to TRxCA
Connected to RTxCA
Connected to TRxCA
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Macintosh XL Serial Connector B (DB-25)
Em
1
2
3
6
7
19
20

Name
Ground
TxD—
RxD—
HSK/DSR
Ground
RxD÷
TXD+/DTR

Description/Notes
Transmit Data line
Receive Data line
TRxCB or CTSB
Receive Data line
connected to DTRB

Apple 300/1200 Modem Serial Connector (DB-9)
Modem
2
3
5
6
7
8
9

Name
DSR
Ground
RxD
DTR
DCD
Ground
TxD

Description/Notes
Output from modem
Output from modem
Input to modem
Output from modem
Input to modem

Apple lmageWriter Serial Connector (DB-25)
ImayeWriter
1
2
3
4
7

Name
Ground
SD
RD
RTS
Ground

14
20

FAULT—
DTR

Description/Notes
Send Data; Output from lmageWriter
Receive Data; Input to lmageWriter
Output from Image Writer
False when deselected; Output from ImageWriter
Output from lmageWriter

Apple LaserWriter AppleTalk Connector (DB-9)
LaserWriter
1
3
4
5
7
8
9

Technical Note #10

Name
Ground
Ground
TxD+
TxD—
RXCLK
RxD÷
RxD—

Description/Notes
Transmit Data line
Transmit Data line
TRxC of Zilog 8530
Receive Data line
Receive Data line
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Apple LaserWriter Serial Connector (DB-25)
LaserWriter
1
2
3
4
5
6
7
8
20
22

Description/Notes

Name
Ground
TXD—
RXD—
RTS—
CTS
DSR
Ground
DCD
DTR—
RING

Transmit Data: Output from LaserWriter
Receive Data; Input to LaserWriter
Output from LaserWriter
Input to LaserWriter
Input to LaserWriter (connected to DCBB— of 8530)
Input to LaserWriter (connected to DCBA— of 8530)
Output from LaserWriter
Input to LaserWriter

Macintosh Cable Pinouts
Note for the cable descriptions below:
The arrows (“—“) show which side is an input and which is an output. For example, the
notation “a — b” means that signal “a” is an output and “b” is an input.
When pins are said to be connected on a side in the Notes column, it means the pins are
connected on that side of the connector.

Macintosh lmageWriter Cable
(part number 590-0169)
Macintosh
(DB9)
1
3
5
7
8
9

Name
Ground
Ground
TxD—
HSK
RxD+
RxD—

—*

=

—

RD
DTR
GND
SD

lmageWriter
(DB25)
1
7
3
20
2

Notes
pins 3, 8 connected on Macintosh side
RD Receive Data
Not connected on Image Writer side
SD=SendData

Macintosh Modem Cable (Warning! Don’t use this cable to connect 2 Macintoshes!)
(part number 590-0197-A)
Macintosh
(DB9)
3
5
6
7
8
9

Name
Ground
TxD—
÷12V
HSK
Nowire
RxD—

Technical Note #10

—*
—

—

TxD
DTR
DCD
RxD

Modem
(DB9)
3
9
6
7
8
5
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Notes
pins 3, 8 connected on EACH side
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Macintosh to Macintosh Cable (Macintosh Modem Cable with pin 6 clipped on both ends.)
Macintosh
(DB9)
3
5
7
8
9

Name
Ground
TxD—
HSK
Nowire
RxD—

—,

RxD—
DCD

<.—

TxD—

Macintosh
(DB9)
3
9
7
8
5

Notes
pins 3, 8 connected on EACH side

Macintosh External Drive Cable
(part number 590-01 83-B)
Macintosh
(DB9)
1
2
3
4
6
7
8
10
11
12
13
14
15
16
17
18
19

Name

Sony Drive
(20 Pin Ribbon)
1
3
5
7
11
13
15
20
2
4
6
8
10
12
14
16
18

Ground
Ground
Ground
Ground
÷5V
-i-12V
+12V
PWM
PHO
PHi
PH2
PH3
WrReq—
HdSel
Enbl2—
Rd
Wr

Macintosh XL Null Modem Cable
(part number 590-0166-A)
Macintosh XL
(DB25)
1
2
3
4, 5
6
7
8
20

Name

121E

Notes

Ground
TxD—
RxD—
RTS,CTS
DSR
Ground
DOD
DTR

(DB25)
1
3
2
8
20
7
4, 5
6

pins 4, 5 connected together
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RxD
TxD
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DTR
RTS, CTS
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pins 4, 5 connected together
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Macintosh to Non-Apple Product Cable Pinouts
Macintosh to IBM PC Serial Cable #1 (not tested)
Macintosh
(DB9)
3
5
7
8
9

Name
Ground
TxD—
HSK
RxD+
RxD—
CTS
DSR

—*

=

—
f—

RxD
DTR
Ground
TxD
RTS
DCD,DTR

IBM PC
(DB25)
7
3
20

Notes
pins 3, 8 connected on Macintosh side
Not connected on IBM side

2
4-5
6-8-20

pins 4, 5 connected on IBM side
pins 6, 8, 20 connected on IBM side

Macintosh to IBM PC Serial Cable #2 (not tested)
Macintosh
(DB9)
1
3
5
9

Name
Ground
Ground
TxD—
RxD—
CTS
DSR

—>
—
—
—

RxD
TxD
RTS
DTR

IBM PC
(DB25)
1
7
3
2
4-5
6-8

Notes
pins 3, 8 connected on Macintosh side
pins 4, 5 connected on IBM side
pins 6, 8 connected on IBM side

.
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#11:

Memory—Based MacWrite Format

Revised:

August 1989

This Technical Note formerly described the format of files created by MacWrite® 2.2.
Changes since March 1988: Updated the CLARIS address.
This Note formerly discussed the memory—based MacWrite 2.2 file format. For information on
MacWrite and other CLARIS products, contact CLARIS at:
CLARIS Corporation

5201 Patrick Henry Drive
P.O. Box 58168
Santa Clara, CA 95052-8 168
Technical Support
Telephone: (408) 727-9054
AppleLink: Claris.Tech
Customer Relations
Telephone: (408) 727-8227
AppleLink: Claris.CR
MacWrite is a registered trademark of CLARIS Corporation.
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#12:

Disk—Based MacWrite Format
August 1989

Revised:

This Technical Note formerly described the format of files created by MacWrite®, which is now
published by CLARIS.
Changes since March 1988: Updated the CLARIS address.
This Note formerly discussed the disk—based MacWrite file format. For information on MacWrite
and other CLARIS products, contact CLARIS at:
CLARIS Corporation

5201 Patrick Henry Drive
P.O. Box 58168
Santa Clara, CA 95052-8 168
Technical Support
Telephone: (408) 727-9054
AppleLink: Claris.Tech
Customer Relations
Telephone: (408) 727-8227
AppleLink: Claris.CR
MacWrite is a registered trademark of CLARIS Corporation.
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#13:

MacWrite Clipboard Format

Revised:

August 1989

This Technical Note formerly described the clipboard format used by MacWrite®, which is now
published by CLARIS.
Changes since March 1988: Updated the CLARIS address.
This Note formerly discussed the MacWrite clipboard format. For information on MacWrite and
other CLARIS products, contact CLARIS at:
CLARIS Corporation
5201 Patrick Henry Drive
P.O. Box 58168
Santa Clara, CA 95052-8168

Technical Support
Telephone: (408) 727-9054
AppleLink: Clans.Tech
Customer Relations
Telephone: (408) 727-8227
AppleLink: Claris.CR
MacWrite is a registered trademark of CLARIS Corporation.
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Macintosh Technical Notes
#14: The INIT 31 Mechanism
See:

The System Resource File
The Start Manager

Written by:
Updated:

Bryan Stearns

March 13, 1986
March 1, 1988

This note formerly described things that are now covered in the System
Resource File chapter of Inside Macintosh Volume IV and the Start Manager
chapter of Inside Macintosh Volume V. Please refer to Inside Macintosh.
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Macintosh Technical Notes
#15: Finder 4.1
Written by:
Updated:

Harvey Alcabes

April 12, 1985
March 1, 1988

This note formerly described Finder 4.1, which is now recommended only for
use with 64K ROM machines. Information specific to 64K ROM machines has
been deleted from Macintosh Technical Notes for reasons of clarity.
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Macintosh Technical Notes
#16: MacWorks XL
Written by:
Updated:

Harvey Alcabes
Mark Baumwell

May 11, 1985
March 1, 1988

Earlier versions of this note described MacWorks XL, the system software
that allowed you to use Macintosh applications on the Macintosh XL.
Information specific to Macintosh XL machines has been deleted from
Macintosh Technical Notes for reasons of clarity.
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Macintosh Technical Notes
#17: Low-Level Print Driver Calls
See also:

The Print Manager

Written by:
Updated:

Ginger Jernigan

April 14, 1986
March 1, 1988

This technical note has been replaced by information in Inside Macintosh
Volume V. Please refer to the Print Manager chapter of Inside Macintosh
Volume Vfor information on low-level print driver calls.
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Macintosh Technical Notes
#18: TextEdit Conversion Utility
See also:

Macintosh Memory Management: An Introduction
TextEdit

Written by:
Updated:

Harvey Alcabes

April 10, 1985
March 1, 1988

Text sometimes must be converted between a Pascal string and “pure” text
in a handle. This note illustrates a way to do this using MPW Pascal.
Text contained in TextEdit records sometimes must be passed to routines which expect
a Pascal string of type Str255 (a length byte followed by up to 255 characters). The
following MPW Pascal unit can be used to convert between TextEdit records and Pascal
strings:
UNIT TEConvert;
{General utilities for conversion between TextEdit and strings
)
INTERFACE
USES MemTypes,QuickDraw,OSIntf,Toollntf;
PROCEDURE TERecToStr(hTE: TEHandle; VAR Str: Str255);
{TERecToStr converts the TextEdit record hTE to the string str.}
(If necessary, the text will be truncated to 255
characters.)
PROCEDURE StrToTERec(str: Str255; hTE: TEHandle);
{StrToTERec converts the string str to the TextEdit record hTE.
IMPLEMENTATION
PROCEDURE TERecToStr(hTE:

TE1-landle;

VAR str:

Str255);

BEGIN
GetIText(hTE’’.hText,
END;
PROCEDURE StrToTERec(str:

str);

Str255;

hTE:

TEHandle);

BEGIN
TESetText(POINTER(ORD4(@str)
END;

+ 1),

ORD4(length(str)),

hTE);

END.
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#19:

How To Produce Continuous Sound
Without Clicking

Revised by:
Written by:

Jim Reekes
Ginger Jernigan

June 1989
April 1985

This Technical Note formerly described how to use the Sound Driver to produce continuous sound
without clicking.
Changes since March 1988: The continuous sound technique is no longer recommended.
Apple currently discourages use of the Sound Driver due to compatibility issues. The hardware
support for sound designed into the early Macintosh architecture was minimal. (Many things have
changed since 1983—1984.) The new Macintosh computers contain a custom chip to provide better
support for sound, namely the Apple Sound Chip (ASC). The ASC is present in the complete
Macintosh II family as well as the Macintosh SE/30 and later machines. When the older hardware
of the Macintosh Plus and SE are accessed, it is likely to cause a click. This click is a hardware
problem. The software solution to this problem was to continuously play silence. This is not a
real solution to the problem and is not advisable for the following reasons:
•

The Sound Driver is no longer supported. There have always been, and still are,
bugs in the glue code for Start Sound.

•

The Sound Driver may not be present in future System Software releases, or future
hardware may not be able to support it. The Sound Manager is the application’s
interface to the sound hardware.

•

The technique used to create a continuous sound should have only been used on a
Macintosh Plus or SE, since these are the only models that have the “embarrassing
click.” Do not use this method on a Macintosh which has the Apple Sound Chip.

•

Using the continuous sound technique, or the Sound Driver for that matter, will
cause problems for the system and those applications that properly use the Sound
Manager. Also realize that _SysBeep, which is a common routine that everything
uses, is a Sound Manager routine.

•

The continuous sound technique wastes CPU time by playing silence. With
multimedia applications and the advent of MultiFinder, it is important to allow the
CPU to do as much work as possible. The continuous sound technique used the
CPU to continuously play silence, thus stealing valuable time from other, more
important, jobs.

Further Reference:
• The Sound Manager, Interim Chapter by Jim Reekes, October 2, 1988
• Technical Note #180, MultiFinder Miscellanea
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Macintosh Technical Notes
#20: Data Servers on AppleTalk
See also:

The AppleTalk Manager
Inside LaserWriter

Written by:
Updated:

Bryan Stearns

April 29, 1985
March 1, 1988

Many applications could benefit from the ability to share common data
between several Macintoshes, without requiring a file server. This technical
note discusses one technique for managing this AppleTalk communication.
There are four main classes of network “server” devices:
Device Servers, such as the LaserWriter, allow several users to share a single
hardware device; other examples of this (currently under development by third parties)
are modem servers and serial servers (to take advantage of non-intelligent printers such
as the lmageWriter).

File Servers, such as AppleShare, which support file access operations over the
network. A user station sends high-level requests over the network (such as “Open this
file,” “Read 137 bytes starting at the current file position of this file,” “Close this file,” etc.).
Block Servers, which answer to block requests over the network. These requests
impart no file system knowledge about the blocks being passed, i.e., the server doesn’t
know which files are open by which users, and therefore cannot protect one user’s open
file from other users. Examples of this type of server are available from third-party
developers.
Data Servers, which answer to requests at a higher level than file servers, such as
“Give me the first four records from the database which match the following search
specification.” This note directs its attention at this type of server.
A data server is like a file server in that it responds to intelligent requests, but the
requests that it responds to can be more specialized, because the code in the server
was written to handle that specific type of request. This has several added benefits: user
station processing can be reduced, if the data server is used for sorting or searching
operations; and network traffic is reduced, because of the specificity of the requests
passed over the network. The data server can even be designed to do printing (over the
network to a LaserWriter, or on a local lmageWriter), given that it has the data and can
be directed as to the format in which it should be printed.
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ATP: The AppleTalk Transaction Protocol
t all
ATP, the assured-delivery AppleTalk Transaction Protocol, can be used to suppor
ns!).
nicatio
types of server communications (the LaserWriter uses ATP for its commu
and a data
“Bill”)
and
”
Here is a possible scenario between two user stations (“Dave
the
server station (“OneServer”, a server of type “MyServer”). We’ve found that
ns; this
“conversational” analogy is helpful when planning AppleTalk communicatio
alk
example is therefore presented as a conversation, along with appropriate AppleT
tion
Manager calls (Note that no error handling is presented, however; your applica
m
proble
should contain code for handling errors, specifically the “half-open connection”
described below).

Establishing the Connection
,
Each station uses ATPLoad to make sure that AppleTalk is loaded. The server station
since it wants to accept requests, opens a socket and registers its name using
the server’s network
NBPRegister. The user stations use NBPLOOkUp to find out
address. This looks like this, conversationally:
Opens AppleTalk
Creates socket
Assigns name to socket
queue a few asynchronous
calls, to be able to handle several
users

“I’m ready to accept
requests!”

ATP Load

“Any ‘MyServers’
out there?”

ATPL0ad

Dave:

“Hey, MyServer! What
socket should I talk to you
on?”

ATPRequest

Bill:

“Any ‘MyServers’
out there?”

ATP Load

Bill:

“Hey, MyServer! What
socket should I talk to you
on?”

ATPRequest

Ask the server which socket to
use for further communications

Server:

“Hi, Dave! Use Socket N.”

ATPOpenSkt
ATPResponse
ATPGetRequest

Get a new socket for talking to Dave
Send Dave the socket number
Replace the used GetRequest

Server:

“Hi, Bill! Use socket M.”

ATPOpenSkt
ATPResponse
ATPGetRequest

Get a new socket for talking to Bill
Send Bill the socket number
Replace the used GetRequest

Server:

Dave:

Open Socket
NBPRegister
ATPGetRequest
ATPGetRequest
ATPGetRequest.

NBPLookup

NBPLookup

Opens AppleTalk
look for servers, finds OneServer
Ask the server which socket to
use for further communications

Opens AppleTalk
look for servers, finds OneServer

From this point on, the server knows that any requests received on socket N are from
Dave, and those received on socket M are from Bill. The conversations continue, after a
brief discussion of error handling.
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Half-Open Connections
There is a possibility that one side of a connection could go down (be powered off,
rebooted accidently, or simply crash) before the connection has been officially broken. If
a user station goes down, the server must throw away any saved state information and
close that user’s open socket. This can be done by requiring that the user stations
periodically “tickle” the server: every 30 seconds (for example) the user station sends a
dummy request to the server, which sends a dummy response. This lets each side of the
connection know that the other side is still “alive.”
When the server detects that two intervals have gone by without a tickle request, it can
assume that the user station has crashed, and close that user’s socket and throw away
any accumulated state information.
The user station should use a vertical-blanking task to generate these tickle requests
asyncronously, rather than generating them within the GetNextEvent loop: this avoids
problems with long periods away from GetNextEvent (such as when a modal dialog
box is running). This task can look at the time that the last request was made of the
server, and if it’s approaching the interval time, queue an asynchronous reques
t to
tickle the server (it’s important that any AppleTalk calls made from interrupt or comple
tion
routines be asynchronous).
If a user station’s request (including a tickle request) goes unanswered, the user
station
should recover by looking for the server and reestablishing communications as shown
above (beginning with the call to NEpLookup).
More information about half-open connections can be found in the Printer
Access
Protocol chapter of Inside LaserWriter, available from APDA.

Using the Connection
The user stations Dave and Bill have established communications with the
server, each
on its own socket (note that the user stations have not had to open their own
sockets, or
register names of their own, to do this—the names we’re using are merely
for
explanational convenience). They are also automatically tickling the
server as
necessary.
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Now the user stations make requests of the server as needed:
Bill:

“I’d like to use the sales
figures for this year.”

ATPRequest

Bill opens a database.

Server:

“Ok, Bill.”

ATPResponse

The server checks to make sure that
no one else is using that database.

Dave:

“Hey, Server I’m still here”

ATPRequest

Server:

“Ok, Dave.”

ATPResponse

The server resets its “last time I heard
from Dave”.

Bill:

“Please print the figures
for January thru June.”

ATPRequest

Bill asks for specic data.

Server:

“Ok, Bill.”

ATPResponse

Dave:

“I’d like to use the sales
figures for this year.”

ATPRequest

Dave opens a database.

Server:

“Sorry, Dave, I can’t do that.
Bill is using that database.”

ATPResponse

The server finds that Bill is using that
data.

-

Dave notices that the interval time is
approaching, and makes a tickle
request.

The server does a database search
sorts the results, and prints them
on a local Imagewriter.

Closing the Connection
The user stations continue making requests of the server, until each is finished. The type
of work being done by the server determines how long the conversation will last: since
the number of sockets openable by the server is limited, it may be desirable to structure
the requests in such a way that the average conversation is very short. It may also be
necessary to have a (NBP named) socket open on the user station, if the server needs to
communicate with the user on other than a request-response basis. Here is how our
example connections ended:
Dave:

“Thank you, server, I’m done
now. You’ve been a big help.”

ATPRequest

Server:

“Ok, Dave. Bye now.”

ATPResponse
ATPCloseSkt

ATPCloseSkt

Dave tells the server he’s finished.
The server kisses Dave goodbye.
After the Response operation
completes, the server closes
the socket Dave was using. It also
notices that Bill hasn’t sent a request
in more than two intervals, and closes
Bill’s socket, too.

The user station can forget about the socket it was using on the server; if it needs to talk
with the server again, it starts at the NBPLookUp (just in case the server has moved, gone
down and come up, etc.).
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Macintosh Technical Notes
#21: QuickDraw’s Internal Picture Definition
See also:

QuickDraw
Color QuickDraw
Using Assembly Language
Technical Note #59—Pictures and Clip Regions

Written by:
Modified by:
Updated:

Ginger Jernigan
Rick Blair

April 24, 1985
November 15, 1986
March 1, 1988

This technical note describes the internal format of the QuickDraw picture
data structure. This revision corrects some errors in the opcode descriptions
and provides some examples.
This technical note describes the internal definition of the QuickDraw picture. The
information given here only applies to QuickDraw picture format version 1.0 (which is
always created by Macintoshes without Color QuickDraw). Picture format version 2.0 is
documented in the Color QuickDraw chapter of Inside Macintosh. This information
should not be used to write your own picture bottleneck procedures; if we add new
objects to the picture definition, your program will not be able to operate on pictures
created using standard QuickDraw. Your program will not know the size of the new
objects and will, therefore, not be able to proceed past the new objects. (What this
ultimately means is that you can’t process a new picture with an old bottleneck proc.)

Terms
An opcode is a number that DrawPicture uses to determine what object to draw or
what mode to change for subsequent drawing. The following list gives the opcode, the
name of the object (or mode), the associated data, and the total size of the opcode and
data. To better interpret the sizes, please refer to page 1-91 of the Using Assembly
Language chapter of Inside Macintosh. For types not described there, here is a quick
list:
opcode
mode
point
0. .255
—128..127
rect
poly
region
Technical Note #21

byte
word
4 bytes
byte
signed byte
8 bytes
10+ bytes (starts with word size for poly (md. size word)
10+ bytes (starts with word size for region (mci. size word)
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long
8 bytes
word (always even)
rowbytes (bounds.bottom

fixed point
pattern
rowbytes
bit data

*

-

bounds.top) bytes

Each picture definition begins with a picsize (word), then a picframe (rect), and
then the picture definition, which consists of a combination of the following opcodes:
Total Size (bytesi

Name

Additional Data

00
01
02
03
04
05
06
07
08
09
OA
OB
OC
OD
OE
OF

NOP
clipRgn
bkPat
txFont
txFace
txMode
spExtra
pnSize
pnMode
pnPat
thePat
ovSize
origin
txSize
fgColor
bkColor

none
rgn
pattern
font (word)
face (byte)
mode (word)
extra (fixed point)
pnSize (point)
mode (word)
pattern
pattern
point
dh, dv (words)
size (word)
color (long)
color (long)

1
1+rgn
9
3
2
3
5
5
3
9
9
5
5
3
5
5

10
11

txRatio
picVersion

numer (point), denom (point)
version (byte)

9
2

20
21
22
23

line
line from
short line
short line from

pnLoc ( point), newPt ( point)
newPt ( point)
pnLoc ( point); dh, dv (-128.127)
dh, dv (-128.127)

9
5
7
3

28
29
2A
2B

long text
DH text
DV text
DHDV text

txLoc ( point), count (0.255), text
dh (0.255), count (0..255), text
dv (0.255), Count (O..255), text
dh, dv (0. .255), count (0.255), text

6÷text
3+text
3+text
4+text

30
31
32
33
34

frameRect
paintRect
eraseRect
invertRect
fillRect

rect
rect
rect
rect
rect

9
9
9
9
9

38
39
3A
3B
3C

frameSameRect
paintSameRect
eraseSameflect
invertSameRect
fillSameRect

rect
rect
rect
rect
red

1
1
1
1
1

40
41
42

trameRRect
paintflRect
eraseR Red

rect
rect
rect

Opcode
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(ovalwidth, height; see 1, below)
(ovalwidth, height; see 1, below)
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Opcode (cont.)

Name

Additional Data

43
44

invertRRect
filiRRect

rect (ovalwidth, height: see 1, below)
rect ( ovalwidth, height; see 1, below)

9
9

48
49
4A
4B

frameSameRRect
paintSameRRect
eraseSameRRect
invertSameRRect

rect
rect
rect
rect

1
1
1
1

4C

filiSameRRect

red

1

50
51
52
53
54

frameOval
paintOval
eraseOval
invertOval
fillOval

rect
rect
rect
rect
rect

9
9
9
9
9

58
59
5A
5B
5C

frameSameOval
paintSameOval
eraseSameOval
invertSameOval
filiSameOval

rect
rect
rect
rect
rect

1
1
1
1
1

60
61
62
63
64

frameArc
paintArc
eraseArc
invertArc
fillArc

red,
rect,
rect,
red,
rect,

68
69
6A
6B
6C

frameSameArc
paintSameArc
eraseSameArc
invertSameArc
tillSameArc

startAngle,
startAngle,
startAngle,
startAngle,
startAngle,

70
71
72
73
74

framePoly
paintPoly
erasePoly
invertPoly
filiPoly

poly
poly
poly
poly
poly

78
79
7A
7B
7C

frameSamePoly
paintSamePoly
eraseSamePoly
invertSamePoly
tiliSamePoly

(not
(not
(not
(not
(not

80
81
82
83
84

frameRgn
paintRgn
eraseRgn
invertRgn
fillRgn

rgn
rgn
rgn
rgn
rgn

88
89
8A
8B

frameSameRgn
paintSameRgn
eraseSameRgn
invertSameRgn

(not
(not
(not
(not

Technical Note #21

Total Size (bytes)

startAngle, arcAngle
startAngle, arcAngle
startAngle, arcAngle
startAngle, arcAngle
startAngle, arcAngle

13
13
13
13
13

arcAngle
arcAngle
arcAngle
arcAngle
arcAngle

5
5
5
5
5
1+poly
1+poly
1÷poly
1÷poly
1+poly

yet
yet
yet
yet
yet

implemented—same as 70, etc.)
implemented)
implemented)
implemented)
implemented)

1
1
1
1
I
1÷rgn
1+rgn
t+rgn
1-+-rgn
1+rgn

yet
yet
yet
yet

implemented—same as 80, etc.)
implemented)
implemented)
implemented)
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TotalSize (bytes)

Name

Additional Data

8C
90

tillSameRgn
BitsRect

(not yet implemented)
rowBytes, bounds, srcRect, dstRect, mode,
unpacked bitData

1
29+unpacked
bitData

91

BitsRgn

98

PackBitsRect

99

PackBitsRgn

rowBytes, bounds, srcRect, dstRect, mode,
maskRgn, unpacked bitData
rowBytes, bounds, srcRect, dstRect, mode,
packed bitData for each row
rowBytes, bounds, srcRect, dstRect, mode,
maskRgn, packed bitData for each row

29+rgn+
bitData
29+packed
bitData
29+rgn+
packed bitData

A0
Al

shortComment
longCommerit

kind(word)
kind(word), size(word), data

3
5+data

FE

EndOfPicture

none

1

Opcode (cont.)

Notes
Rounded-corner rectangles use the setting of the ovSize point (see opcode sOB,
above).
and DrawPicture set up a default set of port characteristics when they
start. When drawing occurs, if the user’s settings don’t match the defaults, mode
opcodes are generated. This is why there is usually a ciipRgn code after the
picvers ion: the default clip region is an empty rectangle.
OpenPicture

The only savings that the “same” opcodes achieve under the current implementation is
for rectangles. DrawPicture keeps track of the last rectangle used and if a “same”
opcode is encountered that requests a rectangle, the last rect. will be used (and no
rectangle will appear in the opcode’s data).

This last section contains some Pascal program fragments that generate pictures. Each
section starts out with the picture itself (yes, they’re dull) followed by the code to create
and draw it, and concludes with a commented hex dump of the picture.
{variables used in all examples}
VAR
err:
ph:
h:
r:
smalir:
orgr:
pstate:

OSErr;
PicFiandle;
Handle;
Rect;
Rect;
Rect;
PenState;

fare they in the Rose Bowl,

or the state pen?}

.
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I.

{Rounded—corner rectangle)
SetRect(r, 20, 10, 120, 175);
ClipRect (myWindow” .portRect);
ph := OpenPicture(r);
FrameRoundRect (r, 5, 4); {r,width,height}
Close? icture;
DrawPicture (ph, r);

‘PICT’ (1)
0026 {size}
000A 0014 OOAF 0078 {picFrame}
1101 (version 1)
01 000A 0000 0000 OOFA 0190 {clipRgn
10 byte region)
OB 0004 0005 {ovSize point)
40 000A 0014 OOAF 0078 (frameRRect rectangle)
FF (fin)
—

II.

data

{Overpainted arc)
GetPenState (pstate); {save)
SetRect(r, 20, 10, 120, 175);
ClipRect (myWindow”.portRect);
ph := OpenPicture(r);
PaintArc(r, 3, 45); (r,startangle,endangle}
Pen? at (gray);
PenMode(patXor); {turn the black to gray}
PaintArc(r, 3, 45); {r,startangle,endangle}
Close? icture;
SetPenState(pstate); (restore)
DrawPicture (ph, r);
‘PICT’ (2)
0036 (size)
000A 0014 OOAF 0078 {picFrame}
1101 {version 1)
01 000A 0000 0000 OOFA 0190 {clipRgn
10 byte region)
61 000A 0014 OOAF 0078 0003 002D {paintArc rectangle,startangle,endangle}
08 000A {pnMode patXor
note that the pnMode comes before the pnPat}
—

—

09 AA55 AA55 AA55 AA55

69 0003 002D
FF (fin)

Technical Note #21

{pnPat gray)
{paintSameArc startangle,endangle}
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.
III.

{CopyBits nopack, norgn, nowornan, nocry)
GetPenState (patate);
SetRect(r, 20, 10, 120, 175);
SetRect(smallr, 20, 10, 25, 15);
SetRect(orgr, 0, 0, 30, 20);
ClipRect (myWindow” .portRect);
ph := OpenPicture(r);
PaintRect (r);
CopyBits (myWindow” .portBits, myWindow” .portBits,
smallr, orgr, notSrcXor, NIL);
{note: result BitMap is 8 bits wide instead of the 5 specified by smallr}
ClosePicture;
SetPenState(pstate); (restore the port’s original pen state)
DrawPicture(ph, r);

data

000A 0014 OOAF 0078 {picFrame}
0048 {size)
‘PICT’ (3)
10 byte region)
0000 0000 OOFA 0190 (clipRgn
000A
01
1101 (version 1)
rectangle)
0078
(paintRect
OOAF
31 000A 0014
90 0002 000A 0014 000F OO1C {BitsRect rowbytes bounds (note that bounds is
wider than smallr)
000A 0014 000F 0019 {srcRect)
0000 0000 0014 OO1E {dstRect)
00 06 {mode=notSrcXor}
0000 0000 0000 0000 0000 (5 rows of empty bitmap (we copied from a
still—blank window)
—

FF

(fin)

.
Technical Note #21

page 6 of6

QuickDraw’s Internal Picture Definition

Macintosh Technical Notes
#22: TEScroll Bug
See also:

TextEdit
Technical Note #1 31—TextEdit Bugs

Written by:
Updated:

Bryan Stearns

April 21, 1986
March 1, 1988

A bug in TextEdit causes the following problem: a call to TEScroll with no horizontal or
vertical displacement (that is, both dh and dv set to zero) results in disappearance of the
insertion point. Since such calls do nothing, they should be avoided:
IF

(dh <> 0)

Technical Note #22

OR

(dv <> 0)

THEN TEScroll(dh,dv,myTEHandle);
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#23: Life With FontJDA Mover—Desk Accessories
See also:

The Resource Manager
Technical Note #6—Shortcut for Owned Resources

Written by:
Updated:

Ginger Jernigan
V

April 25, 1985
March 1, 1988

This technical note describes how to make sure that your desk accessory will
work after being moved by Font/Desk Accessory Mover.
If you want your desk accessory to work properly after being moved by the Font/DA
Mover, there are some eccentricities that you need to be aware of. When the Font/DA
Mover moves a desk accessory, it renumbers to avoid conflicts in ID numbers. It will also
renumber all of your desk accessory’s owned resources. See the Resource Manager
chapter of Inside Macintosh for more information on owned resources.
Since these owned resources are renumbered, your code will need to calculate the
resource ID of any owned resource it uses. For example, if your desk accessory has an
owned ‘DLOG’ resource, and calls GetNewDialog with the ID you assigned to it
originally, the Resource Manager will not find it. The solution is that every time your desk
accessory references an owned resource, it must figure out (at execution time) the ID of
the resource according to the current driver resource ID.
When the Font/DA Mover renumbers, it does its best to keep resources pointing to each
other properly. This means that it tries to renumber resource IDs embedded in other
resources as well as the resources themselves. For example, the reference to a ‘DITL’
within a ‘DLOG’ or ‘ALRT’ resource gets changed automatically. Font/DA Mover
knows
about the standard embedded resource IDs in most of the standard resources, but if you
define your own, the Font/DA Mover won’t be able to renumber them for you. The
embedded resource lDs which the Font/DA Mover knows about are listed below.
Note that certain resources can never be owned, because their resource IDs
are
restricted to a certain range. One such example is a WDEF. Since the ID of a WDEF
is
specified along with a four bit variation code, the range of WDEF IDs that can be
used is
0-16363. Since none of this falls within the owned resource ID range, WDEFs
cannot be
owned. For the same reason, MDEFs, CDEF5, and MBDFs can’t be owned either.
As a rule of thumb, before you ship a desk accessory, move it to a disk with anothe
r desk
accessory of the same ID. This will cause the Font/DA Mover to renumber your
desk
accessory. If the moved copy doesn’t work, then there is probably something wrong
with
the way you are handling your owned resources.

Technica’ Note #23
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Embedded resources known by Font/DA Mover
These are all true for Font/DA Mover 3.3 and newer:
•
•
•
•

references to
references to
references to
references to

‘DITL’ resources in ‘DLOG’/’ALRT’ resources
‘ICON’, ‘PICT’, ‘CTRL’ in ‘DITL’ resources
‘MENU’ resources inside the resources themselves (menulD field)
‘MENU’ resources in ‘MBAR’ resources

Anything not on this list has to be fixed by the desk accessory.

By the way...
Before Font/DA Mover, desk accessories could have an ID in the range 12 to 31. Now,
and in the future, desk accessories can only have IDs in the range 12 to 26, because
Font/DA Mover will only assign numbers in this range. Numbers 27 thru 31 are reserved.

.
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#24: Available Volumes
See also:

The File Manager

Written by:
Modified by:
Updated:

Bryan Stearns
Bryan Stearns

April 26, 1985
October 15, 1985
March 1, 1988

Standard File lets the user select one file from any available volume; it is
sometimes necessary for an application to find which volumes are present.
This technical note gives the proper method of accomplishing this.
There is a little-noticed feature of the low-level file manager call PBHG
etVInfo which
allows specification of a “volume index’ to select the volume. This volum
e index selects
the nth volume in the VCB queue. The following function uses PBHGetVInf
o to find out
about a given volume. In MPW Pascal:
FUNCTION GetlndVolume(whichVol:

INTEGER; VAR volName:
VAR volRefNum: INTEGER) : OSErr;

Str255;

{Return the name and vRefNum of volume specified
by whichVol.)
VAR
volPB
error

:
:

HParamBlockRec;
OSErr;

BEGIN
WITH volPB DO BEGIN
{makes it easier to fill in!)
ioNamePtr
:
@volName; {make sure it returns the name)
ioVRefNum
:= 0;
{0 means use ioVollndex}
ioVollndex := whichVol; luse this to determine
the volume)
END; {with}
error := PBHGetVInfo(@volPB,false); {do it)
IF error = noErr THEN BEGIN
{if no error occurred
volRefNum := volPB.ioVRefNum; {return the volum
e reference)
END; {if no error}
{other information is available from this
record; see the FILE)
{Manager’s description of PBHGetVInfo for more
details...
GetlndVolume := error; {return error code)
END;

Technical Note #24
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In MPW C:
OSErr GetlndVolume (whichVol, volName, volRefNum)
whichVol;
short
*volName;
char
*volRefNum.
short

mt

mt

whichVol.*/
/*Return the name and vRefNum of volume specified by
HVolumeParam
OSErr

volPB;
error;

name*I
volPB.ioNamePtr = volName; /*make sure it returns the
ioVollndex*/
1*0
use
means
volPB.ioVRefNum = 0;
the volume*/
volPB.ioVollndex = whichVol; /*use this to determine
error = PBHGetVInfo(&volPB,false); I*do it*/
/*jf no error occurred */
if (error == noErr)
ce*/
*volRefNum = volPB.ioVRefNum; /*return the volume referen
FILE*/
/*other information is available from this record; see the
/*Manager’s description of PBHGetVInfo for more details..
.

return(error);
/* GetlndVolume *1

/*always return error code*/

To find out about all volumes on-line, you can call this routine several times, starting at
whichVol := 1 and incrementing whichVol until the routine returns nsvErr.

Technical Note #24
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#25: Don’t Depend on Register A5 Wfthin Trap Patches
See also:

The Operating System Utilities

Written by:
Updated:

Bryan Stearns

June 25, 1986
March 1, 1988

Future software may allow desk accessories to have their own globals
by
changing register A5 when the accessory is entered and exited. This can
cause problems for applications that patch traps without following certa
in
rules.
If your application patches any traps, it’s important that the patche
s not depend on
register A5. This is because you may have intercepted a trap used
by a desk accessory.
If you need access to your globals within your patch, you can
save A5 (on the stack,
perhaps), load A5 from the low-memory global CurrentA5 (this is
guaranteed to be
correct for your application), do whatever you have to do within
your patch, then restore
A5 on the way out. Note that if you make any traps
within your patch (or call the “real”
version of the routine you patched), you should restore the caller’
s A5 before doing so.
There are several ways of depending on A5 within a patch that
you should watch out for:
• Are you making any references to your global variables, or those
of any units
that you’re using, such as thePort from QuickDraw? These are
accessed
with A5-relative references with negative offsets.
• Are you making any inter-segment subroutine calls? These
are accessed
with A5-relative references with positive offsets.
• Are you using any system calls (either traps or “glue” routine
s) which will
depend on A5 during their execution? In this case, you need
to be sure that
you restore the caller’s A5 before executing the call.
To be safest, patched traps should follow the same rules as
interrupt handlers.

Note
In general, applications should not have to patch any
traps, and risk compatibility
problems if they do! If you’d like help in removing your
dependence on patching, please
contact Macintosh Developer Technical Support.
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#26: Fond of FONDs
Written by:

Joseph Maurer

May 1992

This Technical Note takes the place of Tech Note #26, “Character vs. String
Operations in
QuickDraw” by Bryan Stearns (March 1988), which pointed out the possib
le differences between
the results of a StringWidth call and successive calls to CharWidth.
This Note updates and
brings into a broader context the issues related to text measuring. It
also provides additional
documentation on font family resources (‘FOND ‘s), and addresses various
other
questions related to the Font Manager. For reasons of consistency and easier frequently asked
reference, much of
the contents of Technical Notes #191, “Font Names,” #198, “Font/DA Mover
, Styled Fonts, and
‘NFNT ‘s,” and #245, “Font Family Numbers,” have been update
d and worked into this Note as
well.

Introduction
Every Macintosh developer needs to draw text in a GrafPort, and to specify
style. In most cases, there are no problems, and application developers don’t typeface, size, and
need to have in-depth
knowledge of the Font Manager’s inner workings and the data structures
involved. Sometimes,
however, the results on the screen or on printed output may be different
from what you expected.
Then, usually, DTS comes into play to figure out what the problem is and
how to fix it. This Note
is based on sharp developer questions from the last year or so, which point
mainly at shortcomings
of the existing Font Manager architecture, inconsistencies in its data structu
res, and missing details
in the documentation.
We’ll start with a historical overview, which discusses the introduction of
font family description
resousces (‘FOND ‘s) back in 1986, explains the consequences of non-pr
oportionally scaling
fonts, and covers non-registration and volatility of font family numbers.
We will then deal with the Font/DA Mover and the built-in “Mover” of the Finder
in System 7. We
discuss a number of not-so-well-known aspects of moving fonts in and
Out of a suitcase file, and
recommend that you altogether abandon the resource type ‘FONT’. We’ll also
comment on font
names, and show you how to put separate stylistic variants of a typefac
e together into one font
family. And we provide documentation on the ffVers ion field of ‘FOND
a
’ (accompanied by a
disclaimer and another piece of irritating information).

The main body of this Note addresses how the Font Manager works in the FMSw
apFont context,
and gives information on the scaling factors in the FMOutput structu
re and on the changes
introduced by TrueType. We again took the examples of unexpected
behavior (under certain
circumstances) from developer questions. Thanks for helping document
this!
Determining the width of text, as required for line layout, is sometimes
trickier than you might
think. We will document the effects of SetFractEnable in more detail and
mention some more
line layout problems.

#26: Fond of FONDs

1 of 12

Macintosh Technical Notes
to work, and
Finally, this Note includes sample code that puts the Out lineMetrics call
determines text bounding boxes for bitmap fonts.

Some FOND Background
ed in resources
Originally (Inside Macintosh Volume I, Chapter 7), all font-related data was contain
ed to less
resthct
size
font
a
and
.255,
of type ‘FONT’. For a font number within the range 0...
than 128, the (unnamed) ‘FONT’ resource with an ID:
1 28*(font number) + (font size)
= 128*(font number),
contained the bitmap font strike, while the ‘FONT’ resource with ID
ed the font
corresponding to font size 0, did not contain any data, but its resource name provid
so on; if a
,
and
family name. QuickDraw took care of stylistic variants like italic, bold, shadowraw would not
user had a specifically fine-tuned font strike for a stylistic variant, QuickD
automatically substitute it when drawing text.

widths nonFor aesthetic reasons, bitmap fonts for different sizes were usually designed with
” drawn
widths
text
in
nce
proportional to the point size. For example, the text “Show the differe
res 374
measu
r
18
Courie
with Courier 9 measures 170 pixels, whereas the same text drawn with
riter
ImageW
the
for
news
pixels, which is 10% more than you expect. (By the way, this is bad
,
the
printed
be
to
is
9
r
printer driver. When “Best” mode (144 dpi) is selected and text in Courie
screen
the
twice
at
printer driver uses Courier 18 to render the 9-point font size on the paper
width.)
resolution, and obviously has big trouble compensating for the 10% difference in text
dpi units) are
On the other hand, given that only integer character widths (in QuickDraw’s 72
ng
errors in text
roundi
ulated
possible, proportional font scaling is compromised anyway. Accum
Macintosh
many
of
hes
measuring, particularly for scaled fonts, contribute to the headac
line layout
for
and
ly
precise
programmers. The computed text widths (vital for positioning text
certain
or
es
adds
remov
user
the
when
algorithms to justify text) sometimes change quite abruptly
font sizes.
ing arena,
The introduction of the LaserWriter, and the success of Macintosh in the desktop publish on the
based
is
ion
extens
This
cture.
required an extension of the original Font Manager archite
e type
concept of “font family description” resources of type ‘FOND’, and on a new resourc
tosh Volume IV, Chapter
‘NFNT’ for the data of the existing ‘FONT’ resources (see Inside Macin
5).
, and its resource
The ‘FOND’ resource stores size-independent information about the font family
’ is the font
‘FOND
of
the
name
e
ID is the font number (in the range 0... 32767). The resourc
font strikes
the
ces
referen
which
table,
name, and it contains a variable-length font association
e ID of the
resourc
and
style,
size,
belonging to a specific font family. These references include
ted into
retrofit
were
fonts
‘NFNT’ or ‘FONT’ resource containing the bitmap font data. TrueType

ce to point
this scheme, and are identified as font strike resources for point size zero. Any referen
size zero refers to a resource of type ‘s fnt’.
various
Note: The range 0...32767 for font numbers is subdivided into ranges for the
and
14-22,
and
13-8
pages
VI,
e
Volum
tosh
script systems (see Inside Macin

of
Technical Note #242, “Fonts and the Script Manager”). This restricts the range
for
d
reserve
16383
and
1,
0,
with
83,
0...163
to
font numbers for the Roman script

the system.
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Since Apple originally intended fonts to be referenced by their font family numbers,
DTS attempted to register those numbers (see Inside Macintosh Volume I, page 219
and Volume IV, page 31). This failed—not only because the number of fonts
registered grew greater than the number of font family numbers available, but also
because the Font/DA Mover (version 3.8, shipped with System 6), and the
“Mover” built into the System 7 Finder resolve conflicts between font IDs (which
happened anyway!) by renumbering the fonts on-the-fly. There is no font ID
registration any more—except for the very special case of Japanese Kanji ‘FOND
fbit’ IDs, and potentially for Korean, Chinese and other double-byte fonts.
As early as April 1988, Technical Note #19 1, “Font Names,” recommended the use
of font names rather than font family numbers. Since then, the recommendation
has been reinforced in Inside Macintosh Volume VI, page 12-16. Fortunately, most
applications have been good about following this recommendation. Unfortunately,
some exceptions remain, even in Apple’s own software. QuickDraw Pictures
created without 32-Bit QuickDraw refer to fonts by font family number only!
For obvious reasons of upward compatibility (to maintain existing fonts, and to avoid reflowing of
existing documents), the introduction of ‘FOND’ s did not solve all the problems. This is what this
Note is all about.

Moofing Fonts
The Font/DA Mover utility has evolved into version 4.1, which knows about ‘S fnt ‘s. It is
available on the Developer CD Series disc, path “Tools & Apps (Moof!): Misc. Utilities:”. The
Finder in System 7 incorporates its own “Mover” (see Inside Macintosh Volume VI, page 9-33),
which makes the Font/DA Mover redundant for System 7 users.
Given the combinatorial explosion of all imaginable situations with ‘FOND ‘s, ‘FONT ‘s,
‘NFNT ‘ s and ‘s fnt ‘s, and stylistic variations of fonts belonging to the same family,
the font
moving job deserves respect. The following notes cover some less well-known aspects of this
business.
If an old “standalone” ‘FONT’ (without corresponding ‘FOND’ resource) is moved into a
suitcase file, Font/DA Mover or the System 7 Mover creates a minimal ‘FOND’ resource onthe-fly. This ‘FOND’ has no tables, and nearly all its fields are zeroed. The System 7 Finder
also converts the resource type from ‘FONT’ to ‘NFNT’; unfortunately, the Font/DA Mover
keeps the resource type ‘FONT’.
Note: While it is perfectly legal to have ‘FOND ‘s continue to reference the older
‘FONT’ type, DTS recommends that you avoid ‘FONT ‘ s. Accessing
‘FONT ‘s is much slower, since the Font Manager always looks for ‘FOND ‘s
and ‘NFNT ‘s first. More importantly, ‘FONT ‘s are troublemakers if an
application comes with its own font in its resource fork. Imagine an application
that includes a private ‘FOND’ which references a ‘FONT’ in its resource
fork by resource 10. When the Font Manager wants to load the font resource, it
first looks for a resource of type ‘NFNT’ with this same resource ID. If there’s
an ‘NFNT’in the System file with the same resource ID, the Font Manager will
pick it instead of the ‘FONT ‘ from the application’s resource fork. This
happens more often than you’d like to think!
#26: Fond of FONDs
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Under the current font architecture, the font name is the resource name of the ‘FOND’ resource
(let’s forget about ‘FONT ‘s altogether), so the font name can be any Pascal sthng.
Unfortunately, this conflicts with the 31-character limitation of a file name when the System 7
Finder derives the file name of a movable font file (inside Macintosh Volume VI, page 9-34)
from the font name. Some third-party fonts come with font names long enough to cause
trouble. You may also see this problem when trying to open a suitcase if the Finder can’t
generate distinct names for all of the fonts in the suitcase; the Finder may say the suitcase is
“damaged” when it is not.

•

Note: Each TrueType ‘ s fnt ‘ resource contains a Naming Table (see The
” Font Format Specification, APDA M0825LL/A) which provides
7
TrueType
nearly unrestricted font naming capabilities, to accommodate the needs of font
manufacturers. A forthcoming Macintosh Technical Note on TrueType Naming
Tables gives additional information.
•

QuickDraw and the current Font Manager have no provision for stylistic variants like “light,”
“medium,” “demi,” “book,” “black,” “heavy,” “extra,” “ultra,” etc., used in the context of
professional typesetting. Therefore, each of these variants comes with a separate font family
resource. Probably for reasons of consistency, the “italic” variants have their own font family
resources as well. Unfortunately, unless each ‘FOND’ references both the “plain” and the
“italic” font strikes, QuickDraw will no longer know a customized italic font strike exists.
It is fairly easy, using System 7 and ResEdit, to merge two font families (named, for exmaple,

“myFont” and “myFont italic”) into one. This way, QuickDraw will automatically use the pre
designed italic font strike instead of creating one algorithmically. Follow these convenient
steps:

1. Make sure there is no resource ID conflict between the ‘NFNT ‘S and ‘s fnt ‘s belonging
to both families.
2. Make sure the style bits for italic are set in the font association table of “myFont italic.”
3. From ResEdit’s File menu, “Get Info...” on the “myFont” ‘FOND’ resource. Write down
the resource ID of the “myFont” ‘FOND’.
4. From ResEdit’s File menu, “Get Info...” on the “myFont italic” ‘FOND’. Change its
resource ID to be identical to the one you wrote down in step 3. Change its resource name
to “myFont.”
5. Use the Finder in System 7 to move the contents of the “myFont italic” suitcase into the
original “myFont” suitcase. It will merge all constituents into one font association table,
and thus enable transparent substitution of the right font for QuickDraw’s italic style.

Version Numbers
The ‘FOND’ structure (see inside Macintosh Volume IV, page 45, “FamRec”) contains a field
ffVersion, and inquiring minds naturally want to know more about it. Before anything else,

however, please read the following disclaimer:

Disclaimer: The Font Manager does not check version numbers in a ‘FOND’, and we
recommend that you not rely on the (intentionally vague) statements below,
but rather analyze the data in the ‘FOND ‘independently.
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Currently, values O...3 may appear in the ffVersion field, with the following intended
interpretations:
Version 0:
Version 1:
Version 2:
Version 3:

Usually indicates that the ‘FOND’ has been created on the fly by the Font/DA
Mover (or the System 7 Finder). But the ‘FOND’ for Palatino on the
distribution disks of System 7 is a counterexample.
Obviously indicates the first version when ‘FOND ‘s came out (Inside
Macintosh Volume IV, page 36).
Corresponds to the extension of the ‘FOND’ format documented in Inside
Macintosh Volume V, page 185 (which does not mean that the ‘FOND’
actually contains a bounding box table).
The ‘FOND’is supposed to contain a bounding box table.

This brings up an annoying fact. All measurement values (referring to a hypothetical 1-point font)
in the ‘FOND’ are in a 16-bit fixed-point format, with an integer part in the high-order 4 bits and a
fractional part in the low-order 12 bits. You would expect that negative values (like for
ffDescent, or in the kerning tables) are represented in the usual two’s-complement format, such
that standard binary arithmetic applies. This is mostly true, but not always. Again, Pa lat inc is a
counterexample (and probably not the only one). To our knowledge, version 0 and version 1
‘FOND ‘s have negative values represented in a format where the most significant bit is the sign
bit, and the rest represents the absolute value. However, there is nothing in the system software
that enforces this, so counterexamples may exist.

Warning:

Don’t rely on the version number, but include sanity checks for the negative
values in a ‘FOND’ instead! The following Pascal function shows how

this can be done:

FUNCTION Check4pl2Value(n: Integer) : Integer;
n is a 4.12 fixed—point value; i.e., its “real” value is n/4096.
If n is “unreasonably negative,” interpret the most significant bit
as sign bit, and convert to the usual two’s complement format.
BEG IN
IF n < S8FFF THEN { means: (4.12—interpretation of n) is beiow
Check4pi2Value :=
BitAnd)n,$7FFF)
i.e., mask sign bit, and take negative of absolute value
ELSE
Check4pl2Value := n;
END;

—

7

—

In the Heart of the Font Manager
Swapping Fonts
As stated in Inside Macintosh, there is only one contact between QuickDraw and the Font Manager:
the FMSwapFont function. Each of the three QuickDraw text measuring functions
(CharWidth, StringWidth and TextWidth) always ends up in the QuickDraw bottleneck
procedure QDProcs txMeasProc. Each of the three QuickDraw text drawing procedures
(DrawChar, DrawString and DrawText) always ends up in the QDProcs .textProc
bottleneck procedure. Any reasonable textProc (like StdText) needs to call the currentlyinstalled text measuring bottleneck procedure before actually rendering the text. And what does
any reasonable text measuring bottleneck procedure (like StdTxMeas) do first, before anything
.
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else? It calls FMSwapFont, to make sure we are talking about the right font and its properties!
(To be precise, GetFont Info and FontMetrics are the other calls that make sure the right
font is swapped in and set up, without requiring you to call FMSwapFont explicitly.)
Responding to a font request is a lot of work, and FMSwapFont has been optimized to return as
quickly as possible if the request is the same as the previous one. Building the global width
table (see Inside Macintosh Volume IV, page 41) is among the more time-consuming tasks related
to FMSwapFont; this is why the Font Manager maintains a cache of up to 12 width tables.

Inside Macintosh Volume I, page 220 documents the Font Manager’s choice when a font of the
requested size is not available. However, some consequences or additional features have
occasionally been a surprise to developers (and users as well).
Scaling Factors in FMOutPut and StdTxMeas

Let’s suppose you have only a 12-point bitmap version of Palatino, and don’t have any Palatino
outline fonts. When you request Palatino 18, QuickDraw sets up the FMlnput record with
Point($00010001) .On return, the FMOutput
size = l8andnumer = denom
record contains the handle to the font record to use (the ‘NFNT’ with the Palatino 12 bitmap font
strike), and indicates the scaling factors QuickDraw will have to use to produce the desired text
point size in FMOutput numer and FMOutput denom. In this example, that ratio is 3/2.
.

.

Note that these are also the values returned in StdTxMeas (Inside Macintosh Volume I, page
Why?
199) if you call the procedure with numer = denom = Point ($00010001)
StdTxMeas
Fonts.”
“Swapping
under
t,
explained
as
FMSwapFon
Because StdTxMeas calls
does not apply these scaling factors to the text it measures. In our example, it would measure
Palatino 12 and return numer and denom in the ratio 3/2 to tell you that your application must
multiply the results by these values to get the correct measurements for Palatino 18. This has
surprised more than one programmer who didn’t expect numer and denom to change!
.

By the way, the Font Manager always normalizes the scaling factors as fractions numer/denom
such that the denominator is equal to 256. In our example, the real numbers returned by
FMSwapFont or StdTxMeas are numer = 384 and denom = 256.
Warning:

If the scaling factors numer and denom passed to
StdTxMeas, StdText (see Inside Macintosh Volume I, pages
198 and 199), or in the FMlnput record to FMSwapFont are
such that txSize*numer.v/denom.v is less than 0.5 and
rounds to 0, and if there is more than one ‘ s fnt ‘ resource
referenced in the font association table, then the current Font
Manager may get confused and return results for the wrong font
strike.

TrueType Always Has the Right Size

The default value of out lineP referred is FALSE. If you have bitmap fonts for Palatino 12
and Palatino 14 in your system as well as a Palatino TrueType font, then requests for Palatino 12
or Palatino 14 are fulfilled with the bitmap fonts, but requests for any other size are fulfilled with
the TrueType font. In particular, if you (or, for example, a printer driver) need Palatino 12 scaled
by 2, the Font Manager will actually look for Palatino 24 and return the outline font, regardless of
the setting of outlinePreferred. Even if you wanted the bitmap font doubled for exact
6 of 12
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“what-you-see-is-what-you-get” text placement, you’re Out of luck—you get the TrueType font,
which may have very different font metrics or character shapes.
If the Font Manager uses an outline font to fulfill a given font request, the I sOut 1 me function
returns TRUE. Interestingly, this does not imply that RealFont returns TRUE as well. If the
text size is smaller than the value lowestRecPPEM (“smallest readable size in pixels”) in the
head’ font header in the TrueType font (see The TrueType Font Format Specification, version
1.0, page 227), then RealFont returns FALSE!
First Size, Then Style—or: To Be or Not to Be Outline
When the Font Manager walks the font association table of a ‘FOND’ to look for a font strike of a
specified size and style, it stops at the first font of the right size. Only if you requested a stylistic
variant (like bold or italic) does it take a closer look at the fonts of the same size. It does this by
putting weights on the various style bits (for example, 8 for italic, 4 for bold, 3 for outline) and
choosing the font strike whose style weight most closely matches the weight of the requested style.
All this is fine when only bitmap fonts are available. With the presence of TrueType outlines,
however, the results are not always as expected, depending on the font configuration installed.
Let’s look at a few examples:

Example 1: Let’s suppose you have the bitmap font Times 12 (Normal) and the
TrueType fonts Times (Normal), Times Italic and Times Bold in your
system. If you request Times 14 Italic or Times 14 Bold, it’s rendered from
the Times Italic or Times Bold TrueType fonts. However, if you ask for
Times 12 Italic or Times 12 Bold, and your system has the default setting of
out lineP referred
FALSE, the Font Manager decides to take the
Times 12 bitmap and let QuickDraw algorithmically slant it (for italics) or
smear it (for bold).
=

Example 2: Let’s suppose you want to draw big, bold Helvetica characters and there are
no existing bitmaps for the size you want. If the Helvetica Bold TrueType
outlines are available, the Font Manager chooses them and the only surprise
in text rendering will be a pleasant one. If there is no Helvetica Bold
TrueType font, however (like in the machine of your customer, who kept
only the normal Helvetica TrueType font in his system), then the characters
are rendered using the normal Helvetica outlines and, in a second step,
QuickDraw applies its horizontal 1-pixel “smearing” to simulate the bold
stylistic variant. The result is very different (and rather an unpleasant
surprise).

Example 3: Admittedly, this is less likely (but it has happened). Let’s suppose
somebody decides to rip the Times TrueType outline out of the System file
(don’t ask me why—I don’t know). He forgets to take the Times Italic
TrueType outline away as well. The next time he draws text in Times
(Normal), in a size for which there is no bitmap font (or if
outlinePreferred
TRUE), the Font Manager goes for an
‘s fnt ‘, and the text shows up in italic (what a surprise!).
=

Unfortunately, given the current implementation of the Font Manager, there are no solutions to the
problems illustrated above—other than asking users of your application to install the fonts you
recommend. The only way to anticipate these potential surprises from within your application is to
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look into the ‘FOND ‘s font association table. You can’t depend on the IsOut line function
because it returns TRUE as soon as the Font Manager stops at an ‘s fnt’, in its first pass
through the font association table—regardless of subsequent stylistic variations. This means, for
example, if you ask for Helvetica Bold and I sOut line returns TRUE, you don’t know if you got
the Helvetica Bold TrueType font or if QuickDraw “smeared” the Helvetica (Plain) TrueType font.

Where Do the Widths Come From?
Text measuring (for example, for precise text placement in forms with bounding boxes) and most
line layout algorithms for justified text rely heavily on the character widths contained in the global
width table. Given that under the current font architecture, we may easily have three or more
different width tables for the same font specification (the non-proportional integer widths attached
to the ‘NFNT’, the fractional widths contained in the ‘FOND’, and the fractional widths provided
by the ‘s fnt ‘), it is important to understand where the widths come from in any case.
Since SetFractEnable was introduced (Inside Macintosh Volume IV, page 32 and Volume
V, page 180), its setting TRUE or FALSE was supposed to give predictable effects. If it’s
FALSE, the Font Manager takes the integer widths from the ‘NFNT’; if it’s TRUE, it takes the
fractional widths from the ‘FOND’. Unfortunately, there are some additional details and side
effects that are not well known.
• The Font Manager looks at bit 14 of the ffFlags field in the ‘FOND’ (see Inside Macintosh
Volume IV pages 36 and 37). If it is set (like it is for Courier), the fractional widths from the
‘FOND’ are never used.
• If SetFractEnable is TRUE and you request a stylistic variation like bold or italic, the Font
Manager looks at bits 12 and 13 of the ffFlags field to decide how different widths or extra
widths for the stylistic variants have to be used. What it decides is documented in the “Font
Manager” chapter of Inside Macintosh Preview, located on the Developer CD Series discs.
• Given that it is not possible to set the pen to a fractional position, precise text positioning with

fractional widths enabled is always compromised because of (accumulated) rounding errors.
• QuickDraw disthbutes the accumulated rounding errors across characters within a string (instead
of adding it at the end of the drawn text). This results in poor text quality on the screen, and in
problems when calculating the position of the insertion point between characters.
• The LaserWriter driver watches what you pass to SetFractEnable. Passing TRUE to
SetFractEnable disables some of the LaserWriter driver’s line layout features, assuming that the
programmer intends to control text placement manually. Explicitly passing FALSE to
SetFractEnable achieves different results than using the default value of FALSE—Font
Substitution behaves differently, for example. These effects are sometimes Not What You
Wanted.
• On non-32-Bit-QuickDraw systems, SetFractEnable is not recorded in pictures. This affects the
line layout of text reproduced through DrawPicture if the picture was created with fractional
widths enabled.
In systems with TrueType, quite naturally the widths always come from the ‘sfnt’ when the
Font Manager uses a TrueType font. If fractEnable is FALSE, hand-tuned integer character
widths for specific point sizes come from the ‘hdmx’ table in the ‘sfnt’. If fractEnable is
FALSE and no ‘hdmx’ table is present or it contains no entries for the desired point size, the
fractional character widths from the ‘s fnt’ are rounded to integral values.

.
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More Line Layout Problems
The routines SpaceExtra (Inside Macintosh Volume I, page 172) and CharExtra (inside
Macintosh Volume V, page 77; available only in co’or GrafPorts) are intended to help you draw
fully justified text. This works fine on the screen, but not all printer drivers are smart enough to
use these settings appropriately under all circumstances. In particular, if you pass TRUE to
SetFractEnable, or if you turn the LaserWriter driver’s line layout algorithm off (by means of
the picture comment LineLayoutOff; see Macintosh Technical Note #91), or if font
substitution is enabled and actually occurs, it is better not to rely on SpaceExtra and
CharExtra when printing fully justified text. Instead, keep the LaserWriter driver’s line layout
adjustments off, and calculate the placement of your text (word by word, or even character by
character) yourself.

Putting Text Into Boxes
TrueType fonts came to the Macintosh together with seven new Font Manager routines (as
documented in Inside Macintosh Volume VI, Chapter 12). The Out 1 ineMet ri cs function is
certainly the most sophisticated of these, and sample code illustrating its usage may be helpful. The
following procedure DrawBoxedSt ring assumes that the new outline calls (Inside Macintosh
Volume VI, Chapter 12) are available, and that I sOut line returns TRUE for the current port
setting.
PROCEDURE DrawBoxedString(pt: Point; s: Str255);
Draw string s at pen position (pt.h, pt.v), and show each characters bounding box.
C ON ST
kOneOne

$00010001;

VAR
advA: FixedPtr;
isbA: FixedPtr;
bdsA: RectPtr;
err,i,yNin,yMax,leftEdge,terrp:
numer,denorn: Point;
advance, lsb: Fixed;
r: Rect;
BEGIN
turner
denom

:=
:=

Point(kOneOne);
Point(kOneOne);

Integer;

unless you want to draw with scaling factors

MoveTo(pt.h,pt.v);
DrawString(s);
This is for the pleasure of your eyes only
in practice, you would probably
first look at the metrics, and then decide where and how to draw the string!
advA := FixedPtr(NewPtr(Length(s) * SizeOf (Fixed)));
lsbA := FixedPtr(NewPtr(Length(s) * SizeOf (Fixed)));
bdsA := RectPtr(NewPtr(Length(s) * SizeOf(RectH);
Please, check for NIL pointers here!
err := OutlineNetrics(Length(s),@s(1),numer,denorn,yMax,yMin,advA,lsbA,
bdsA);
advance := 0;
FOR I := 1 TO Length(s) DO { for each character
BEGIN
Add accumulated advanceWldth and leftSideBearing of current glyph
horizontally to starting point.
leftEdge : pt.h
Fix2Long(advance + lsbA);
—
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r : bdsA; { The bounding box rectangle is in TrueType coordinates.
temp := r.bottom; { need to flip it “upside down”
r.top;
r.bottom :=
temp;
r.top :=
OffsetRect (r, leftEdge,pt.v) ;
FrameRect(r); { This is the glyph’s bounding box.
advA;
advance := advance
“Advance” is Fixed, to avoid accumulation of rounding errors.
-

—

--

Now, bump pointers for next glyph.
bdsA := RectPtr(ord4(bdsA) + SizeOf(Rect));
advA := FixedPtr(ord4(advA) + SizeOf (Fixed));
SizeOf (Fixed));
lsbA : FixedPtr(ord4(isbA)
END;
DisposPtr(Ptr(advA) )
DisposPtr (Ptr (isbA)
DisposPtr (Ptr (bdsA)
END; { DrawBoxedString

many developers need pixel-precise information on placement
character basis. Unfortunately, there is no similar
on
a
character-byoften
boxes,
and bounding
under certain circumstances, italicized or
Worse,
fonts.
with
bitmap
drawing
text
facility for
clipped, particularly for scaled sizes.
poorly
sometimes
are
fonts
bitmap
both)
(or
shadowed
strings drawn in italic. You might also
to
character
space
a
adding
include
workarounds
Cosmetic
box of the black pixels) and use
bounding
the
determine
to
order
(in
first
off-screen
text
the
draw
CopyBits to copy the text onto the screen—but using CopyBits for text is usually bad for
printing.
OutlineMetrics exists because

The existing documentation on the FMOutput and global width table structures (Inside Macintosh
Volume I, page 227 and Volume IV, page 41) suggests it’s possible to devise a routine for
determining a fairly precise text bounding box for bitmap fonts. The procedure below,
BitmapTextBoundingBox, is a first attempt. It assumes that TrueType is unavailable, or that
the IsOut line call returned FALSE for the current port settings. While the returned bounding
box is not always “tight,” be careful before modifying the algorithm and shrinking the resulting
bounding box—bitmap fonts just don’t contain enough precise information for an exact bounding
box, and different bitmap fonts and different sizes may require different adjustments.
PROCEDURE TextBoundingBox(s:

Str255;

nurner,denom:

Point; VAR box:

Rect);

C ON S T
FMgrOutRec = $998; { FMOutRec starts here in low memory
tabFont = 1024;
global width table offset for font record handle, see IM IV—41
TYPE
FontRecPtr

‘TontRec;

VAR
hScale, vScale: Fixed;
err, intWidth, kernAdjust: Integer;
xy: Point;
info: Fontlnfo;
( only for StdTxMeas; we’ll use FontMetrics
{ see Inside Macintcsh, IV—32
fm: FMetrlcRec;
fmOut: FMOutput;
h: Handle;
BEGIN
intWidth : StdTxMeas(ord(s0),s,numer,denon,info);
calls FMSwapFont and everything
StdTxMeas returns possibly modified scaling factors numer,
hScale := FixRatio(numer.h,denom.h);
-
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vScale
FixRatio(numer.v,denom.v);
These are the scaling factors QuickDraw uses
in “stretching” the available character bitmaps
fmOut := FMOutPtr(FMgrOuttecV’;
has been filled by the most recent FMSwapFont,
implicitly calied by StdTxMeas
SetRect(box,O,
info.ascent,intWidth,info.descent);
bounding box for unscaled plain text
IF (italic IN the?ort.txFace) AND (fmOut.ltalic <> 0) THEN BEGIN
the following is heuristics
box.right
box.right -f (info.ascent + info.descent
1) *
fmOut.italic DIV 16;
FontMetrics (fm)
HLock(fm.WTabHandle); ( We’ll point to global WidthTable.
h := Handle(LongPtr(ord4(fm.WTabHandle) -1- tabFont));
Be sure it’s a handle to a ‘NFNT’ or ‘FONT’
kernAdjust : FontRecPtr(h)’.kernMax;
OffsetRect(bcx,
kernAdjusr,0);
HUnlock (fm.WTabHandie)
END;
IF (bold IN thePort’ .txFace) AND (fnmOut.bold <> 0) THEN
box.right
box.right
fr.Out.bcld
fmOut.extra;
IF (outline IN thePort.txFace) THEN InsetRect(box,
1,
1);
IF (shadow IN thePort.txFace) AND (fmOut.shadow <> 0) THEN BEGIN
IF fmOut.shadow > 3 THEN fmOut.shadow := 3;
box.right
box.right + fmOut.shadow;
box.bottom
box.borcom + fmOut.shadow;
InsetRect(bnx,
1,
1);
END;
Now scale the box (more or less) as QuickDraw would do.
Note that some of the adjustments are based on trial and error...
box.top
FixRound(FixNIul(Long2Fix(box.top),vScale));
box.left
FixRound)FixMul(Long2Fix(box.left),hScale))
1;
box.bottom := FixRound(FixMul(Long2Fix(box.bottom),vScale)) + 1;
box.right
FixRound(FixMul(Long2Fix(box.right),hScale)) + 1;
GetPen (xy)
OffsetRect(box,xy.h,xy.v)
END;
—

—

—

—

—

—

—

-

—

Conclusion
At the time when the original Font Manager architecture was designed, based on QuickDraw’s
hard-coded 72 dpi resolution, nobody could anticipate that some years later, the Macintosh would
be used to tackle professional typesetting projects. Several advanced page layout applications
managed to work around the “built-in” limitations, at high development costs, and some
compatibility and performance problems. In many other cases, however, those limitations caused
questions to DTS and unsatisfying compromises. This Note can’t do much more than explain the
state of affairs; the real solution to the problems must come from a redesigned foundation.
TrueType leads the way and already fulfills many of the requirements; everything else is getting
closer and closer.
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Further Reference:
• Inside Macintosh, Volume I, Chapter 7, The Font Manager
• Inside Macintosh, Volume IV, Chapter 5, The Font Manager
• Inside Macintosh, Volume V, Chapter 9, The Font Manager
• Inside Macintosh, Volume VI, Chapter 12, The Font Manager
• New & Improved Inside Macintosh, Imaging: The Font Manager. Developer CD Series
disc, path Developer Essentials: Technical Docs: Inside Macintosh Preview
• Macintosh Technical Note #91, Picture Comments—The Real Deal
• Macintosh Technical Note #19 1, Font Names
• Macintosh Technical Note #242, Fonts and the Script Manager
• Macintosh Technical Note #245, Font Family Numbers
• Apple LaserWriter Reference, Chapter 2, Working With Fonts (Addison-Wesley, 1988)
• Adobe Technical Note #0091 (PostScript Developer Support Group), Macintosh FOND
Resources

PostScript and Adobe are registered trademarks of Adobe Systems Incorporated.
Helvetica and Palatino are registered trademarks of Linotype AG and/or its subsidiaries.
Velocio is not a trademark of the author.
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Revised:
Written by:

MacDraw’s PICT File Format
Ginger Jernigan

August 1989
August 1986

This Technical Note formerly described the PICT file format used by MacDraw®
and the picture
comments the MacDraw used to communicate with the LaserWriter driver.
Changes since March 1988: Updated the CLARIS address.
This Note formerly discussed the PICT file format used by MacDraw, which is
CLARIS. For information on MacDraw (its specific use of the PICT format now published by
) and other CLARIS
products, contact CLARIS at:
CLARIS Corporation
5201 Patrick Henry Drive
P.O. Box 58168
Santa Clara, CA 95052-8 168

Technical Support
Telephone: (408) 727-9054
AppleLink: Claris.Tech
Customer Relations
Telephone: (408) 727-8227
AppleLink: Claris.CR
Inside Macintosh, Volume V—39, Color QuickDraw and Technical Note
#21, QuickDraw’s
Internal Picture Format, now document the PICT file format. Techni
cal Note #91, Optimizing for
the LaserWriter—Picture Comments, now documents the picture comments
which the LaserWriter
driver supports.
Further Reference:
• Inside Macintosh, Volume V—39, Color QuickDraw
• Technical Note #21, QuickDraw’s Internal Picture Format
• Technical Note #91, Optimizing for the LaserWriter—Picture Comm
ents
MacDraw is a registered trademark of CLARIS Corporation.
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#28: Finders and Foreign Drives
Written by:
Updated:

Ginger Jernigan

May 7, 1984
March 1, 1988

This technical note describes the differences in the way the 1 .lg, 4.1, 5.0 and
newer Finders communicate with foreign (non-Sony) disk drives.
Identifying Foreign Drives
Non-Sony disk drives can send an icon and a descriptive string to the Finder; this icon is
used on the desktop to represent the drive. The string is displayed in the “Get Info” box
for any object belonging to that disk. When the Finder notices a non-Sony drive in the
VCB queue, it will issue 1 or 2 control calls to the disk driver to get the icon and string.
Finder 1 .lg issues one control call to the driver with csCode = 20 and the driver returns
the icon ID in csParam. This method has problems because the icon ID is tied to
a
particular system file. So, if the Finder switch-launches to a different floppy, the foreign
disk’s icon reverts to the Sony’s.
Finders 4.1 and newer issue a newer control call and, if that fails, they issue the old
Control call. The new call has csCode = 21, and the driver should return a pointer in
csParam. The pointer points to an ‘ICN#’ followed by a 1 to
31 byte Pascal string
containing the descriptor. This implies that the icon and the string must be part of the
disk driver’s code because only the existence of the driver indicates that the disk
is
attached.
This has implications about the translation of the driver for overseas markets, but the
descriptor will usually be a trademarked name which isn’t translated. However, the
driver install program could be made responsible for inserting the translated name
into
the driver.
Drivers should respond to both control calls if compatibility with both Finders is desired
.

Formatting Foreign Drives
When the user chooses the Erase Disk option in the Finder, a non-Sony driver
needs to
know that this has happened so it can format the disk. Finder 4.1 and newer notify
the
driver that the drive needs to be formatted and verified. They first issue a Contro
l call to
the driver with the cs Code = 6 to tell the disk driver to format the drive. Then they
issue a
Control call with a csCode = 5 to tell the driver to verify the drive.
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Other Nifty Things to Know About
The
Finders 4.1 and newer also permit the user to drag any online disk to the trash can.
to
Finder will clean up the disk state, issue an Eject call followed by an Unmount call
any
means
This
y.
the disk and then, an event loop later, reclaim all the memor
, etc.
program/accessory used to mount volumes should reconcile its private data, menus
ears
disapp
volume
if
a
notice
to the current state of the VCB queue. These Finders also
cannot
and will clean up safely. But, because of a quirk in timing, a mount manager
unmount one volume then mount another immediately; it must wait for the Finder to loop
d
around and clean up the first disk before it notices the second. (It should have cleane
up old ones before it notices new ones, but it doesn’t.)
Finders 5.0 and newer allow you to drag the startup disk to the trash; Finder 4.1 just
ignored you. Finders 5.0 and newer take the volume offline as if you had chosen Eject.

.
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#29: Resources Contained in the Desktop File
See also:

The Finder Interface

Written by:
Modified by:
Updated:

Ginger Jernigan
Ginger Jernigan

May 7, 1985
December 2, 1985
March 1, 1988

This technical note describes the resources found in the Desktop file. Note:
Don’t base anything critical on the format of the Desktop file. AppleShare
already uses another scheme; AppleShare volumes don’t have Desktop files.
The format of this file can, and probably will, change in the future.
The Desktop file contains almost the same resources for both the Macintosh File System
(MFS) and the Hierarchical File System (HFS). This technical note describes the
resources found in both. This information is for reading only. This means your
application can read it but it should NEVER write out information of its own, because the
Finder, as well as Macintosh Developer Technical Support, won’t like it.
The Desktop is a resource file which contains the folder information on an MFS volume,
the “Get Info” comments, the application bundles, ‘FREE’s and ‘ICN#’s, and information
concerning the whereabouts of applications on an HFS disk. Everything except the
comments are preloaded when the desktop is opened, making it easier for the Finder to
find things.
The contents of the Desktop file are described below. The resource types are the same
for both MFS and HFS volumes unless otherwise stated.
‘APPL’:
This resource type is used by the HFS to locate applications. This is
used by the Finder to locate the right application when a document is opened.
Each application is identified by the creator, the directory number, and the
application name. This is used only by HFS.
‘BNDL’:
This resource type contains a copy of all of the bundles for all of the
applications that are either on the disk or are the creators of documents that are on
the disk. This is used by the Finder to find the right icons for documents and
applications. If you have a document whose creator the Finder has not seen yet, it
will not be in the Desktop file and the default document icon will be used.
‘FREF’:

Technical Note #29

This contains a copy of all of the FREFs referenced in the bundles.

page 1 of 2

Resources Contained in the Desktop File

This resource contans all of the “Get Info” comments for
‘FCMT’:
s
applications and documents. On MFS volumes the ID is a hash of the object’
name. The hashing algorithm is as follows:
FUNCTION HashString(str:

Str255) :

INTEGER;

The ID for the FCMT returned in function result
HashString
MOVE. L
MOVE L

(SP)+,AO
(SP)+,Al

MOVEQ
MOVE.B

#O,DO
(A1)+,DO

get string length

MOVEQ

#O,D2

accumulate ID here

MOVE.B
EOR.B
ROR.W
BMI.S
NEG.W

(Al)-f,Dl
Dl,D2
#l,D2
@1
D2

SUBQ.W
BNE.S

#1,DO
@2

loop until done
until end of string

MOVE
JMP

D2, (SF)

return the hashed code

.

;
;

get return address
get string pointer

@2
;

;
;
;

get next char
XOR in
stir things up
ID must be negative

@1

(AO)

For HFS volumes, the ID of the resource is randomly generated using Unique ID.
To find the ID of the comment for a file or directory call PBGetCat Info. The
comment ID for a file is kept in ioFlXFndrlnfo. fdComment. The comment ID for a
directory is kept in ioDrFndrlnfo. frComment.

This resource type contains all of the folder information for an MFS
‘FOBJ’:
volume. The format of this resource is not available. This is only in an MFS
volume’s Desktop file.
This resource type contains a copy of all of the ‘ICN#’ resources
‘ICN#’:
referenced in the bundles and any others that may be present.
This is a string that identifies the version of the Finder, but it isn’t
‘STR’:
always correct.
A resource with a type equal to the creator of each application with
Creators:
a bundle is stored in the Desktop file for reference purposes only. The data stored
in these resources is for the Finder’s use only.
Be aware that if a resource is copied from an application resource file and there is an ID
conflict, the Finder will renumber the resource in the Desktop file.
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#30: Font Height Tables
See Also:

The Font Manager
The Resource Manager

Written by:
Updated:

Gene Pope

April 25, 1986
March 1, 1988

This technical note describes how the Font Manager (except in 64K ROMs)
calculates height tables for fonts and how you can force recalculation.
In order to expedite the processing of fonts, the Font Manager (in anything newer than
the 64K ROMs) calculates a height table for all of the characters in a font when the font is
first loaded into memory. This height table is then appended to the end of the font
resource in memory; if some program (such as a font editor) subsequently saves the
font, the height table will be saved with the font and will not have to be built again. This
is fine for most cases except, for example, when the tables really should be recalculated,
such as in a font editor when the ascent and/or descent have changed.
The following is an example of how to eliminate the height table from a font:
IF

(BitAnd(hStrike’”’.fontTyp,$l)=l) THEN BEGIN (We have a height
table)
{Truncate the height table)
SetHandleSize (Handle (hStrike) , GetHandleSize (Handle
(hStrike)
(2*(hStrike”.lastChar_hStrike”.firstChar)+3)));
{We no longer have a height table so set the flag to indicat
e that)
hStrike” .forrnat := BitAnd(hStrike” .fontType, $FFFF
FFFE);
END;
-

In MPWC:
jf

((**hstrike)fontType & Oxi ==l)
{ /We have a height table*/
/*Truncate the height table*/
SetHandleSize ((Handle) hStrike, GetHandleSize ((Hand
le) hStrike)
(2*((**hStrike) .lastChar_(**hStrike) .firstC
har)+3));
/*We no longer have a height table
so set the flag to indicate that*/
(**hStrike) .fontType = (**hStrike) .fontTy
pe & OxFFFFFFFE;
-

where hStrike is a handle to the ‘FONT’ or ‘NFNT’ resource (handle to a

FontRec).

Note: After the height table has been eliminated, the modified font should
be saved to
disk (with ChangedRe source and WriteRe source) and purged from memor
y (using
ReleaseResource). This is an important step, becaus
e the Font Manager does not
expect other code to go behind its back removing height tables that it has calcula
ted.
Technical Note #30
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#31A:

GestaltWaitNextEvent

Revised by:

C.K. Haun <TR>

April 1 1992

This Technical Note discusses a new Event Manager call in Macintosh System Software.

The Changing World
The Macintosh operating environment is changing rapidly. Modular system software, dynamically
linked libraries, plug and play hardware, all add up to a confusing environment for the application
programmer.
To dispel this confusion, it is essential that an application always know what features are available
for its use The user expenence v. ill be greatly enhanced when the user can drop a new system
extension into thdr Sytm Folder and immediately use tin all apphcauons
To allow this, a new funct3.on (provided as a system extensicn) has been added to System 7 and
later, Gestaltwaitretvent

The best way to explain GWNE is to see it in action. The function prototype for GWNE is:
pascal EventReturnStructHandle GestaltWaitNextEvent (EventMaskHandle
tl-ieMask, SleepHard1.e..s1eepValue, GestaltAvaila,eHandle
featuresAvailablaestaJ..tAvailableHandle rninimurnNeeded, GWNECallbackHandle
myCaliBack)

The first thing you’It notice s that the
figure this out, so it
s been dropped
4

mouse regiøn

pammeter is missing

No one could ever

There are six new structures defined for this caILJ
The first is the EventReturnStruct. Since you never know what features may be connected to
your Mac, you can never be certain what events you’ll get back. Also, it is possible to get multiple
events simultaneously, depending on the types of devices and extensions the user has installed So
this variable structure has been created to let you know what happened during the event call.
struct EventReturnStruct
unsigned long
struct EventRecord2

NumberOfEvents;
**theEvents;

where EventRecord2 is:
struct EventRecord2
unsigned long
Handle
DateTimeRec
EventRecord2
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typeOf Event;
eventData;
eventTime;
**nextEvent;
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When GWNE returns, you will then walk through the linked list of EventRecord2 Structures,
examining the event type and parsing the data in the eventData field as appropriate for that event.
The numberof Events parameter is available to quickly determine how many events have occurred.
Since it is possible for you to get up to 4294967295 events per GWNE call (or up to available
memory) it may be appropriate to display a watch cursor or ‘please wait’ dialog after returning
from GWNE.

Also please note that each event contains a DateTimeRec structure. Ticks are not enough for some
events, for example if the SubSpace manager (see develop issue 7) is installed, the normal starting
point of Jan 11904 is not adequate, since events posted many millennia earlier or later may also be
queued to your machine. Please see the specific event source documentation for explanation of this
record for specific events.
The next new structure is the EventMaskStruct. This is necessary since there is a large amount
of possible events (again, up to 4294967295 ) that you may be interested in, and they may have
different masking needs.
struct EventMaskStruct
unsigned long
Handle
Handle
struct Eventk

typeOfEvent;
eventAcceptPataieters
ventRefueParamete
uct

*::

t:i..

r accnor1efusiiig añ event, the contents of
You’ll note that youn
these handles is determined by the event Type field.
Warning:

You must pass a handle in both eventAcceptParameters and
eventRefusepararneters. Failure to do so may cause an event not
intended for yourco3nputer to be accepted

The old sleep value has also changed Ti’e new structure SiepHidle defines not only how long
you’ll sleep, but also if y should wak up for any specified cvnz This gives you much more
flexibility to customize your application to meet the real needs ofyour customers
struct SleepStruct{
unsigned long
Handle
Handle
EventMaskHandle
EventMaskHandle
EventMaskHandle
EventMaskHandle
struct SleepStruct

typeOfEvent;
eventwakeParameters;
eventStayAsleepParameters;
XOREvents;
ANDEvents;
OREvents;
NOTEvents;
**nextsleep;

The new sleep structure gives you much finer control over what you wish to wake up for. Besides
passing the wake up parameters and stay sleeping parameters (the definition of these parameters is
determined by the event number) you also pass handles to the events that may relate to the event
you are concerned about.
For example, you pass a SleepStruct for a k14onitorMoved event that specifies that you should
only be awakened if the monitor moved more that 75 degrees vertically, but stay sleeping if the
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move angle exceeds 90 degrees vertical. This may be all that is required, but you may also be
concerned about what caused that to happen. If you pass an event mask for a
kCatJumpedonMontior as one of the nEvent parameters, then you will be wakened if the 75-90
tilt is the result of the kCatJurnpedOriMontior. If there are some simultaneous events that you
don’t care about, pass them in the NOTEvents. In this case, you may pass a kEarthQuakeEvent
mask with a value of kLessThanRichter4 .0 as a parameter. This would indicate that you want to
be wakened f monitor moved more that 75 degrees vertically, but stay sleeping if the move angle
exceeds 75 degrees vertical and this was not caused by a small earthquake.
A few experiments will make this clear, and you’ll be glad to have the control you have.
The next new parameter is the GestaltAvailableHandle, this will return to you a list of current
system features. This will allow you to dispatch rapidly to the appropriate routine when the user
adds or deletes a system feature.
struct GestaltAvailable
BooJ.ean
Boolean
FeatureStruct
Boolean
FeatureStruct

changed;
added;
**addedFeatures;
removed;
**removedFeatures;

where FeatureStruct iS
struct FeatireSt,ruct
OSTy:.
long
OSErr

e1ect;
response;
result;

struct FeatureStruct

**nextFeature;

The selector is seI÷explanatory

Response and result are included here, because
automatically call aU Lhe curreuly nstaUed Getstalt sto unng its call

GWNE

will

The next parameterto GWNE i anotbet GaltvaiableHand1e This record specifies the
mimmum requirements yottr application, has to be awakened again
While we hope every application is rewrfttento take advantage of every possible system
configuration dynamically, we understand that there are some smaller shops where this will not be
possible for a few months after GWNE goes into general use. For example, there may be some
applications that will take a while to revise to continue working when the user removes QuickDraw
from the system.
If this is the case for your application, in this parameter all the features that you need to run in
minimuxnNeeded.

Note:

Please do not abuse this feature. Ifyourapplicationistoopickyandnot
ready to handle many different configurations, it is possible for you to call GWNE
and never return. The user would be confused by this.

The final new structure is the

GWNECallbackHandle

struct GWNECallbackHandle
Void.Procptr callBack;
**featuresNeeded;
FeatureStruct
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short minimumCallBackMinutes;

Because of the power of GWNE it sometimes takes a longer time to complete than the older WNE
routine. If you would like to take some periodic action during a GWNE call, pass this structure.
GWNE will call your callBack proc when the amount of minutes specified in
minimumCallBackMinutes has elapsed if the feature set you defined in featuresNeeded is
available.
,

Cautionary Notes
Obviously ow is going to take a little more time than the older WaitNextEvent call. Also, GWNE
disables interrupts for the duration of the call to prevent new selectors and features from being
added while the call is in progress.
This should not be a problem for a well-behaved application, if you are checking Ticks instead of
incrementing a variable during interrupt time you will not be affected
Note:

TickCount

now returns minutes, not sixtieths of a second.

We have determined the text iting applications mayexperience difficulty blinking an insertion
point if the user has a. great many features installed We cannot fix this in current System
Software, but all new hardware projects wall be designed with .a ‘LCl) Stiutter’ over the display,
cycling once every 1 3 ecoads Thxs will simulate the effect of a bl.mkmg cursor by blinking the
whole screen regularly.
..

Determining if GWNE is available
At this writing, GWNE is designed to be a system extension, and there are no plans to incorporate it
in core system software Incoporaung it in the core software wauldiimit its effectiveness
This means that determinm its availability is problematic. ‘You must call
GWNE is available We recommend the following code,

GWNE

II Prior to calling’G, copy all RAM to’thsk to allow recovery
CopyMachineRAMToDiskO;

if

call fails

1* your routine */

II Install a bus error handler.

//

to determine if

This will point to the code immediatly after

the GWNE call
InstaliMyBusError 0;

/1 Call GWNE
myEvts=GestaltWaitNextEvent (myMaskHandle, mySleepaandle, returnedFeatureSet,mini
ntuxnFeaturesNeeded, callBackHandle);
if (didBusError)

II this flag will be set by your bus error handler. If it is set,then GWNE is
/1 not currently installed. Reload memory from disk
1* your routine /
CopyDisklmageBackToRAMo;
CallWaitNextEvent0;

4

of 5

7/
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You cannot assume that GWNE will never be available if it was not available one time.
The user may install or remove it at any time, so you must write your event ioop in this
fashion.

Conclusion:
GestaitWaitNextEvent answers the prayers of developers, and the needs of users. It gives a well
defmed, consistent interface to a fluid environment.
Obviously, existing applications will need some rewriting to become fully GWNE aware. We
expect incorporation will take up to two weeks, and re-writing your code to be ‘any feature aware’
may take slightly longer. However, it will be worth the effort.

Further Reference:
Inside Macintosh, Volume VII-XXIII, Possible Event Codes References
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#32: Reserved Resource Types
See:

The Resource Manager

Written by:
Updated:

Scott Knaster

May 13, 1985
March 1, 1988

Your applications and desk accessories can create their own resource types. To avoid
using type names which have been or will be used in the system, Apple has reserve all
d
resource type names which consist entirely of spaces ($20), lower-case letters ($61
through $7A), and “international” characters (greater than $7F).
In addition Apple has reserved a number of resource types which contain uppercase
letters and the “#“ character. For a list of these resource types, see The Resource
Manager Chapter of Inside Macintosh (starting with Volume

Technical Note #32
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#33: lmageWriter II Paper Motion
Written by:
Updated:

Ginger Jernigan

April 30, 1986
March 1, 1988

The purpose of this technical note is to answer the many questions asked
about why the paper moves the way it does on the lmageWriter II.
Many people have asked why the paper is rolled backward at the beginning of
a
Macintosh print job on the ImageWriter II. First, note that this only happens with pin-fee
d
paper (i.e. not with hand-feed or the sheet-feeder) and only at the beginning of a job.
It is not a bug, and it is not malicious programming. It is simply that users are told in
the
manual to load pin-feed paper with the top edge at the pinch-rollers, making it easy
to
rip off the printed page(s) without wrecking the paper that is still in the printer or having
to roll the paper up and down manually. At the end of every job, the software makes sure
that the paper is left in this position, leaving the print-head roughly an inch from
the
edge. If something is to be printed higher than that, the paper has to be rolled
backwards.
As you are probably aware, the “printable rectangle” (rPage) reported to the applica
tion
by the print code begins 1/2 inch from the top edge, not one inch. The reason for
that is
that we want a document to print exactly the same way whether you are printin
g on the
lmageWriter I or II. On the lmageWriter I, the paper starts with the print-head
1/2 inch
from the top edge, so the top of rPage is at that position for both printers.
There is no way to eliminate the reverse-feed action, because the user would
have to
load the paper a different way AND the software would have to know that this
was done.
Incidentally, in addition to the paper motion described above, there is also
the “burp.”
This is a 1/8-inch motion back and forth to take up the slop in the printer’s gear-tr
ain, It is
needed on the old-model printer, and there is debate about whether or not
it’s needed
on ALL ImageWriter us, or only some, or none. The burp has been in
and out of the
ImageWriter II code in various releases; right now it’s in.
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#34:

User Items in Dialogs

See also:

Inside Macintosh, The Dialog Manager

Written by:
Updated:
Revised by:

Bryan Stearns

May29, 1985
March 1, 1988
October 1, 1988

Jim Reekes

The Dialog Manager does not go into detail about how to manage user
items in dialogs; this Technical Note describes the process.
Changes since March 1, 1988: Added MPW C 3.0 code, added a
SetPort call to the Pascal example, and noted the necessity and meaning

of enabled

items.

To use a user Item with the Dialog Manager, you must define a dialog, load the dialog
and install your userltem, and respond to events which relate to your userltem. If
your application wants to receive mouse clicks in the userltem, then you must set the
item to enabled.

Defining a Dialog Box with a useritem
You should define the dialog box in your resource file as follows. Note that it is
defined as invisible, since we have to play with the userltem before we can draw it.
resource ‘DLOG
(1001)
(100, 100, 300, 400),
dBoxproc, invisible,
1001,
“Test Dialog”

resource

DITL

/* type/ID for box */

1* rectangle for window */

nocoAway,

/

note it is invisible */

/* matching item list */

(1001)

(160, 190, 180, 280),
button { enabled, “OX”
(104, 144, 120, 296),
userltem { enabled

OxO,

/* rectangle for button */

};

I an OK button */
1* rectangle for item */
a user item!

*/

Loading and Preparing to Show the Dialog Box
Before we can actually show the dialog box to the user, we need two support routines.
The Dialog Manager calls the first procedure whenever we need to draw our
userltem. You should install it (as shown below) after calling _GetNewDialog
but
before calling _ShowWindow. This first procedure simply draws the userltem.
Technical Note #34
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In MPW Pascal:
PROCEDURE MyDraw(theoialog: DialogPtr; theltem: INTEGER);
VAR
iType
jBox
iHdl

(returned item type)
(returned bounds rect)
(returned item handle)

: INTEGER;
: Rect;
: Handle;

BEGIN
GetDltem(theoialog,theltem, iType,iHdl,iBox); (get the box)
(fill with light gray)
FillRect(iBox,ltGray);
(frame it)
FrameRect(iBox);
END; (MyDraw)

In MPWC 3.0:
pascal void MyDraw (theoialog, theltem)
theoialog;
DialogPtr
theltem;
short mt

short mt
Rect
Handle

lType;
iBox;
illdl;

/*returned item type*/
/*returned bounds rect*/
/*returned item handle*/

/*get the box*/
GetDltem(theDlalog,theltem,&iType,&iHdl,&isox);
gray*/
light
/*fill
with
FillRect(&iBox,qd.ltGray);
/*frame it*/
FrameRect(&iBox);
/*MyDraw*/

The other necessary procedure is a filter procedure (filterProc) that the Dialog
Manager calls whenever _ModalDialog receives an event (this only applies when
calling ModalDialog; modeless dialogs are covered below). The default
pressing the OK
filterProc looks for key-down and auto-key events and simulates
key or the
Return
the
either
button (or whatever else is item 1) if the user has pressed
for any
events
handle
Enter key. To support a userltem, the filterProc must
oc tasks.
userltem items in the dialog in addition to performing the default filterPr
The following short filterProc supports these types of items; when the user clicks in
the userltem, the filterProc inverts it.
In MPW Pascal:
;
FUNCTION MyFilter(theDialog: DialogPtr; VAR theEvent: EventRecord
VAR itemHit: INTEGER): BOOLEAN;
CONST
3;
=
enterKey
13;
=
returnKey
VAR
mouseLoc : Point;
: SignedByte;
key
: Rect;
iBox
: Handle;
iHdl
iType, itemHit : INTEGER;
BEGIN
SetPort (theDialog);
MyFllter := FALSE;

Technical Note #34
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CASE theEvent.what OF
(which event?)
keyDown,autoKey BEGIN
(he hit a key)
key
SignedByte(event.message); (get keycode)
IF (key = enterKey) OR (key
returnKey ) THEN BEGIN
MyFilter
TRUE;
(we handled it)
itemHit
1;
(he hit the 1st item)
END;
(test CR or Enter)
END;
(keydown)
mouseDown: BEGIN
(he clicked)
mouseLoc := theEvent.where;
(get the mouse posn)
GlobalToLocal(mouseLoc);
(convert to local)
GetDltem(theDialog,2, iType,iHdl,iBox); (get our box)
IF PtlnRect(mouseLoc,iBox) THEN BEGIN (he hit our item)
InvertRect (iBox);
MyFilter := TRUE;
(we handled it)
iternHit
2;
(he hit the userltem}
END;
(if he hit our userltem)
END;
(mousedown)
END;
(event case)
END;
{MyFilter)

In MPWC3.O:
pascal Boolean
DialogPtr
EventRecord
short mt

MyFilter (theDialog, theEvent, itemHit)
theDialog;
*theEvent;
*itemHit;

#define enterKey
Idefine returnKey

char
short mt
Rect
Handle
Point

3;
13;

/*the enter key*/
/*the return key*/

key;
iType;
iBox;
iHdl;
mouseLoc;

/*for enter/return*/
/*returned item type*/
/*returned boundsrect*/
/*returned item handle*/
/*well play w/ mouse*/

SetPort (theDialog);
switch (theEvent—>what)

/*which event?*/

case keyDown:
case autoKey: /*he hit a key*/
key = theEvent—’message; /*get ascii code*/
if ((key == enterKey)
(key == returnKey))
/*he hit CR or Enter*/
*itemHit = 1; /*he hit the 1st item*/
return(true); /*we handled it*/
/*he hit CR or enter*/
/* case keydown, case autoKey *1
break;
case mouseDown:
/*he clicked*/
mouseLoc = theEvent—>where;
/*get the mouse posn*/
GlobalToLocal(&mouseLoc);
/*convert to local*/
GetDltem(theDialog,2,&iType,&iHdl,&iBox); /*get our box*/
if (PtlnRect (mouseLoc, &iBox))
/*he hit our item*/
InvertRect (&iBox);
*itemHit = 2; /*he hit the userltem*/
return(true); /*we handled it*/
/*if he hit our userltem*/
break; /*case mouseDown *1
} /*event switch*/
return(false); / we’re still here, so return false
(we didnt handle the event) */
/*MyFilter*/

Technical Note #34
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Invoking the Dialog Box
When we need this dialog box, we load it into memory as follows:
In MPW Pascal:
PROCEDURE DoOurDialog;
VAR
{the dialog pointer)
(returned item type)
(returned boundsRect)
(returned item Handle)

myDialog : DialogPtr;
iType, itemHit : INTEGER;
: Rect;
iBox
iHdl
: Handle;

BEGIN
myDialog := GetNewDialog(lOOl,nil,POINTER(—l)); (get the box)
GetDltem(myDialog,2,iType,iHdl,iBox); (2 is the item number)
SetDltem(rnyDialog,2, iType, @myDraw, iBox); (install draw proc)
(make it visible)
ShowWindow(theDialog);
REPEAT
ModalDialog(tMyFilter,
UNTIL itemHit = 1;
DisposDialog(myDialog);
END;

itemHit );

(let dialog manager run it)
(until he hits ok.)
(throw it away)
(DoourDialog)

In MPWC3.O:
void DoOurDialog ()

DialogPtr
short mt
short mt
Rect
Handle

myDialog;
iType;
itemHit;
iBox;
illdl;

/*the dialog pointer*/
/*returned item type*/
/*retUrned from ModalDialog*/
/*returned boundsRect*/
/*returned item Handle*/

myDialog = GetNewDialog(100l,nil, (WindowPtr)—l); /*get the box*/
GetDltem(myDialog,2,&iType,&iHdl,&iBox); /*2 is the item number*/
SetDltem(myDialog,2,iType,MyDraw, &iBox); /*install draw proc*/
/*make it visible*/
ShowWindow(myDialog);
while (itemHit != 1) ModalDialog(MyFilter, &itemHit);
/*throw it away*/
DisposDialog(myDialog);
/*DoourDialog*/

Using useritem Items with Modeless Dialogs
If you are using userltern items in modeless dialog box, the Dialog Manager will call
the draw procedure when _Dialogselect receives an update event for the dialog
box. When the user clicks on your userltem and it is enabled, _DialogSelect will
return TRUE. The itemHit will be equal to the item number of your userltem. Your
code can then handle this like the mouse-down event case in the example above.

0
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#35: DrawPicture Problem
Written by:
Updated:

Mark Baumwell

June 19, 1986
March 1, 1988

This note formerly described a problem with DrawPicture that occurred only
on 64K ROM machines. Information specific to 64K ROM machines has been
deleted from Macintosh Technical Notes for reasons of clarity.
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#36: Drive Queue Elements
See also:

The File Manager
The Device Manager

Written by:
Updated:

Bryan Stearns

June 12, 1985
March 1, 1988

This note expands on Inside Macintosh’s definition of the drive queue, which
is given in the File Manager chapter.
As shown in Inside Macintosh, a drive queue element has the following structu
re:
DrvQE1 = RECORD
qLink:
QElemPtr;
qType:
INTEGER;
dQt)rive:
INTEGER;
dQRefNum: INTEGER;
dQFSID:
INTEGER;
dQDrvSz:
INTEGER;
dQDrvSz2: INTEGER;
END;

(next queue entry)
(queue type)
{drive number)
{driver reference number)
(file-system identifier)
(number of logical blocks on drive)
(additional field to handle large drive size)

Note that dQDrvSz2 is only used if qType is 1. In this case, dQDrv
Sz2 contains the
high-order word of the size, and dQDrvSz contains the low-order word.

Inside Macintosh also mentions four bytes of flags that preced each drive
queue entry.
How are these flags accessed? The flags begin 4 bytes before the addres
s pointed to by
the DrvQElPtr. In assembly language, accessing this isn’t a problem:
MOVE.L

-4(AO),DO

;AO

=

DrvQElPtr;

get drive queue flags

If you’re using Pascal, it’s a little more complicated. You can get
to the

routine:

FUNCTION DriveFlags(aDQEPtr:

DrvQElPtr):

flags

with this

LONGINT;

VAR
flagsPtr

:

‘LONGINT;

(we’ll point at drive queue flags with this}

BEGIN
(subtract 4 from the DrvQElPtr, and get the LONGINT
there)
flagsPtr := POINTER(ORD4(aDQEPtr)
4);
DriveFlags := flagsPtr;
END;
-
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From MPW C, you can use:
long DriveFlags (aDQEPtr)
aDQEPtr;
DrvQElPtr

/

DriveFlags */
return(*((long *)aDQEptr

/

DriveFlags

—

1));

1*

coerce flagsPtr to a (long *)
so that subtracting 1 from it
will back us up 4 bytes */

/

Creating New Drives
To add a drive to the drive queue, assembly-language programmers can use the
function defined below. It takes two parameters: the driver reference number of the
driver which is to “own” this drive, and the size of the new drive in blocks. It returns the
drive number created. It is vital that you not hard-code the drive number; if the user has
installed other non-standard drives in the queue, the drive number you’re expecting may
already be taken. (Note that the example function below arbitrates to find an unused
drive number, taking care of this problem for you. Also, note that this function doesn’t
mount the new volume; your code should take care of that, calling the Disk Initialization
Package to reformat the volume if necessary).
AddNyDrive

PROC

EXPORT

;FUNCTION AddNyDrive(drvSize:

LONGINT;

drvrRef:

INTEGER):

INTEGER;

;Add a drive to the drive queue. Returns the new drive number, or a negative
;error code (from trying to allocate the memory for the queue element)
;size of a drive queue element
18
DQESize
EQU
number in SysEqu.a doesn’t take into
the
here
because
constant
a
;We use
the
element, or the size word at the end.
before
LONGINT
flags
the
;account
StackFrame
result
params
drvSize
drvrRef
paramSize
return
link
block
linkSize

RECORD
DS.W
EQU
DS.L
DS.W
EQU
DS.L
DS.L
DS.B
EQU
ENDR

{link},DECR
;function result
1
*

1
1
params_*

;drive size parameter
;drive refNum parameter

1
1
ioQElSize

;return address
;saved value of A6 from LINK
;parameter block for call to MountVol

*

WITH

StackFrame

;use the offsets declared above

LINK

A6,#linkSize

;create stack frame

;search existing drive queue for an unused number
LEA
MOVEQ

Technical Note #36
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page 2 of 3

Drive Queue Elements

CheckDrvNum
MOVE.L
CheckDrv
CMP.W
BEQ.S
CMP.L
BEQ.S
MOVE.L
BRA.S

qHead(AO),Al

;start with first drive

dqDrive(A1),DO
NextDrvNum
A1,qTail(AO)
GotDrvNum
qLink(Al),Al
CheckDrv

;does this drive already have
;yep, bump the number and try
;no, are we at the end of the
;if yes, our number’s unique!
;point to next queue element
;go check it.

NextD rvNum
;this drive number is taken,
ADDQ.W
BRA.S

#l,DO
CheckDrvNum

our number?
again.
queue?
Go use it.

pick another

;bump to next possible drive number
;try the new number

GotDrvNum
;we got a good number
MOVE.W

DO,result(A6)

(in DO.W),

set it aside

;return it to the user

;get room for the new DQE
MOVEQ
BEQ.S
MOVE.W
BRA.S

#DQESize,DO
sys
GotDQE
DO,result(A6)
FinishUp

;size of drive queue element, adjusted
;get memory for it
;no error.. .continue
;couldn’t get the memory! return error
;and exit

G0tDQE
;f ill out the DQE
MOVE.L

#$80000, (AO)+

MOVE W
CLR.W
MOVE W
MOVE W

#l,qType(AO)
;qType of 1 means we do use dQDrvSz2
dQFSID(AO)
;“local file system”
drvSize(A6),dQDrvSz2(AO)
;high word of number of blocks
drvSize+2(A6),dQDrvSz(AO) ;low word of number of blocks

.

.

.

;flags:

non-ejectable; bump past flags

;call AddDrive
MOVE.W
result (A6) ,DO
;get the drive number back
SWAP
DO
;put it in the high word
MOVE.W
drvrRef(A6) ,DO ;move the driver refNum in the low word
AddDrive
;add this drive to the drive queue
FinishUp
UNLK
MOVE.L
ADDQ
JMP

A6
(SP)+,AO
#paramSize,SP
(AO)

;get rid of stack frame
;get return address
;get rid of parameters
;back to caller

ENDPROC
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#37: Differentiating Between Logic Boards
See:

Technical Note #1 29—SysEnvirons

Written by:
Updated:

Mark Baumwell

June 19, 1986
March 1, 1988

Earlier versions of this note are obsoleted by existence of
which is documented in Technical Note #129.
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#38: The ROM Debugger
Written by:
Updated:

Louella Pizzuti

June 20, 1986
March 1, 1988

The debugger in ROM (not present on the Macintosh 128, Macintosh 512, or Macintosh
XL) recognizes the following commands:
PC

(program counter)

[expr]

Typing c on a line by itself displays the program counter. Typing c 50000 sets the
program counterto $50000.
SM

[address

[number(s)]]

(set memory)

Typing SM 011 a line by itself displays the next 96 bytes of memory. Typing SM 50000 will
display memory starting at $50000. Typing SM 50000 4849 2054 6865 7265 2120 will
set memory starting at $50000 to $4849... Subsequently hitting Return will increment
the display a screen at a time.
DM

[address]

(display memory)

Typing DM on a line by itself displays the next 96 bytes of memory. Typing DM 50000 will
display memory at $50000. Subsequently hitting Return will increment the display a
screen at a time.
SR

[expr]

(status register)

Typing SR on a line by itself displays the status register. Typing SR 2004 sets the status
register to $2004.
TD

(total display)

Displays memory at the “magic” location $3FFcS0, which contains the current values of
the registers. The registers are displayed in the following order: D0—D7, A0-A7, PC, SR.
G

[address) (go)

Executes instructions starting at address. If G is typed on a line by itself, execution
begins at the address indicated by the program counter.
Note: If you want to exit to the shell, you just need to type: SM 0 A9F4, then G 0

Note: If you crash into the debugger and the system hangs, try turning off your modem.
Technical Note #38
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#39: Segment Loader Patch
Written by:
Modified by:
Updated:

Russ Daniels
Bryan Stearns
Jim Friedlander

August 1, 1985
November 15, 1986
March 1, 1988

This note formerly described a patch to the Segment Loader for 64K ROM
machines. Information specific to 64K ROM machines has been deleted from
Macintosh Technical Notes for reasons of clarity.
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#40: Finder Flags
See also:

The File Manager

Written by:
Modified by:
Updated:

Jim Friedlander
Jim Friedlander

June 16, 1986
March 2, 1987
March 1, 1988

This revision corrects the meanings of bits 6 and 7, which were interchanged
in the older version of this technical note. ResEdit uses these bits incorrectly
in versions older than 1.2.
The Finder keeps and uses a series of file information flags for each file.
These flags are
located in the fdFlags field (a word at offset $28 into an HParamBlockR
ec) of the
ioFlFndrlnfo record of a parameter block. They may
change with newer versions of
the Finder. Finders 5.4 and newer assign the following meanings to
the flags:
Bit
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Technical Note #40

Meaning
Set if file/folder is on the desktop (Finder 5.0 and later)
bFOwnAppl (used internally)
reserved (currently unused)
reserved (currently unused)
bFNever (never SwitchLaunch) (not implemented)
bFAlways (always SwitchLaunch)
Set if file is a shareable application
reserved (used by System)
Inited (seen by Finder)
Changed (used internally by Finder)
Busy (copied from File System busy bit)
NoCopy (not used in 5.0 and later, formerly called BOZO)
System (set if file is a system file)
HasBundle
Invisible
Locked
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Technical Notes
Developer Technica’ Support
#41:

Drawing Into an Off-Screen Bitmap

Revised by:
Written by:

Jon Zap & Forrest Tanaka
Jim Friedlander & Ginger Jernigan

June 1990
July 1985

This Technical Note provides an example of creating an off-screen bitmap, drawing to it, and then
copying from it to the screen.
Changes since April 1990: Clarified the section on window updates with off-screen bitmaps
to explicitly limit these updates to your own windows.
The following is an example of creating and drawing to an off-screen bitmap, then copying from it
to an on-screen window. We supply this example in both MPW Pascal and C.
MPW Pascal
First, let’s look at a general purpose function to create an off-screen bitmap. This function creates
the GrafPort on the heap. You could also create it on the stack and pass the uninitialized
structure to a function similar to this one.
FUNCTION CreateOffscreeoBitEap(VAR newcffscreen:GrafPtr;
VAR
savePort
newport

:
:

inBounds:Rect(

:

BOOEAN;

GrafPtr;
GrafPtr;

BEGIN
GetPort(savePort);

(need this to restore thePort after OpenPort changes it}

newPort := GrafPtr(NewPtr(sizeof(GrafPor-t)));
IF MemError <> noErr THEN BEGIN
CreateOtfscreenBitMap : false;
EXIT (CreateOffscreenBitMap)
END;

{allocate the GrafPort}
(failed to allocate it}

the OpenPort call does the following
allocates space for visRgn (set to screenBits.bouods)
sets portBits to screer.Bits
sets portRect to screenBits.bounds
etc. (see IN 1—163,164)
side effect: does a SetPort(offScreen)

and clicRgn

(set wide open)

Openport (newPort)
(make bitmap exactly the size of the bounds that caller supplied)
WITH newPort DO BEGIN {portRect, clipRgn, and visRgn are in newPort(
portRect := inBounds;
RectRgn(clipRgn, inBounds(;
(avoid wide—open clipRgn, to be safe}
RectRgn(visRgn, inBounds);
(in case inBounds is > screen bounds)
END;
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{baseAddr, rowBytes and bounds are in newport)
WITH newPort.portBits DO BEGIN
bounds
inBounds;
it must be rounded up to even number of bytes}
(rowBytes is size of row
inBounds.ieft + 15) DIV 16) * 2;
rowBytes := ((inBounds.right
—

(number of bytes in BitMap is rowBytes * number of rows)
NewPtr)
NewHandie rather than
(see note at end of Technical Note about using
inBounds.top)
baseAddr := NewPtr(rowBytes * LONGINT(inBounds.bottom
END;
(see if we had enough room for the bits)
IF MemError <> noErr THEN BEGIN
SetPort (savePort)
ClosePort(newPort);
( dump the visRgn and ciipRgn
DisposPtr(Ptr(newPortH;
( dump the GrafPort}
false;
CreateOffscreenBitMap
END
ELSE BEGIN
since the bits are just memory, let’s erase them before we start
(OpenPort did a SetPort (newPort)
EraseRect (inBounds) ;
newport;
newOffscreen
SetPort (savePort);
CreateOffscreenBitNap := true;
END;
END;
—

Here is the procedure to get rid of an off-screen bitmap created by the previous function:
PROCEDJRE DestroyOffscreenBicNac(oldOffscreen
BEGIN
ClosePort(oldOffscreeri);
DisposPtr(oldOffscreeri.pcrtBits.baseAddr) ;
DispcsPrr(Ptr(oldOffscreen));
END;

:

Graf?tr) ;
dump the viskgn and ciipRgn

{ dump the bits
dump the port

Now that you know how to create and destroy an off-screen bitmap, let’s go through the motions
of using one. First, let’s define a few things to make the NewWindow call a little clearer.
CONST
klsVisible
=
true;
kNoGoAway
=
false;
kMakeFrontWindow = —1;
=
‘The EYE;
rnyString

(string to display)

Here’s the body of the test code:
VAR
offscreen
ovalRect
mywBounds
OSRect
myWindow

:
:
:
:
:

BEGIN
InitToolbox;

GrafPtr;
Rect;
Rect;
Rect;
WindowPtr;

(our off—screen bitmap)
(used for example drawing)
(for creatInG window)
{portRect and bounds tox off—screen bitmap)

(exercise ieft to the reader)

screenBits.bounds;
myWBounds
( size of main screen
make it fit better
InsetRect(myWBounds, 50,50);
myWindow := NewWindow(NIL, myWBounds, ‘Test Window, klsVisible,
noGrowDocProc, WindowPtr (kNakeFrontNindow),
IF NOT CreateOffscreenBitMap(cffscreen,myWinccw.ocrtNect)
SysBeep(l);
ExitToShell;
END;
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Example drawing to our oft—screen bitmap
SetPort (offscreen) ;
OSRect := offscreen.portRect;
{ offscreen bitmap’s local coordinate rect
ovalRect
OSRect;
FillOval(ovalRect, black);
InsetRect(ovalRect, 1, 20);
FillOval (ovalRect, white)
InsetRect(ovalRect, 40, 1);
FillOval (ovalRect, black);
WITH ovaiRect DO
MoveTo((left+right—StringWidth(myString)) DIV 2, (top+bottom—12) DIV 2);
TextMode (srcXor);
Drawstring (mySt ring)
copy from the off—screen bitmap to the on—screen window.
Note that in this
case the source and destination rects are the same size and both cover the
entire area.
These rects are allowed to be portions of the source and/or
destination and do not have to be the same size.
If they are not the same size
then
CopyBits scales the image accordingly
SetPort (my Window)
CopyBits(offscreen”.portBits,
offscreen .portRect,

myWindow.portBits,
myWindow .portRect,

DestroyOffscreenBitMap(offscreen) ;
WHILE NOT Button DO;
END.

srcCopy,

NIL)

(remove the evidence)
(give user a chance to see the results)

MPWC
First, let’s look at a general purpose function to create an off-screen bitmap. This function creates
the GrafPort on the heap. You could also create it on the stack and pass the uninitialized
structure to a function similar to this one.
Boolean CreaoeOffscreenBitMap(GrafPtr

‘newOffscreen,

Rect

‘lnBounds)

GrafPtr savePort;
CrafPtr newPcrt;
GetPort(&saveport);

/* need this to restore thePort after OpenPort */

/* allocate the grafPort
newPort
(GrafPtr) NewPtr (sizeof (GrafPort) ) ;
if (MemError()
noErr)
/* failed to allocate the off—screen port
return false;

the call to OpenPort does the following .
allocates space for visRgn (set to screen3its.oounds)
sets portEits to screenBits
sets portRect to screenBits.bounds
etc. (see IN 1—163,164)
side effect: does a SetPort(&offScreen)

ano clipPgn

/
*/

(set wide open)

OpenPort (newPort)
/* make bitmap the size of the bounds that
caller supplied */
newPort—>portRect = *in3ounds;
newPort—>portBits .boends = *inBounds;
/* avoid wide—open ciipRgn, to be safe
RectRgn(newPort—>clipRgn, inBounds);
RectRgn(newPort->visRgn, inBounds);
/ in case newBounds is > screen bounos
/* rowBytes is size of row,
newPort—>portBits.rowBytes

=

/
*/

it must be rounded up to an even number of bytes */
((inBounds—>right
lnBounds—>left + 15) >> 4) << 1;
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7* number of bytes in BirYap is rowByres
nunber of rows
7* see notes at end of Technical Note about using Newhandie rather than

NewPtr

*/

newPort—>portBits .baseAddr
inBounds—>top))
NewPtr(newPort—>portBits.rowBytes * (long) (inBounds—>bottom
7* check to see if we had enough room for the bits */
if (MemError() !noErr) (
SetPort (savePort)
7* dump the visRgn and clipRgn *7
ClosePort(newPort);
DisposPtr((Ptr)newPort); 7* dump the GrafPort *7
7* tell caller we failed *7
return false;
—

since the bits are just memory, lets clear them before we start *7
/* OpenPort did a SetPort(newPcrt) so we are Ok
EraseRect(inBounds);
*newOffscreen = newport;
SetPort (savePort)
7* tell caller we succeeded! *7
return true;

/

Here is the function to get

/

rid of an off-screen bitmap created by the previous function:

void DestroyOffscreenBitMap(GrafPtr oldOffscreen)
ClosePort(oldOffscreen);
DisposPtr(oldOffscreen—>portBjts.baseAddr);
DisposPtr((Ptr)oldOffscreen);

/* dump the visRgn and clipRgn
7* dump the bits *7
7* dump the port *7

*7

Now that you know how to create and destroy an off-screen bitmap, let’s go through the motions
of using one. First, let’s define a few things to make the NewWindow call a little clearer.
#define
#define
#define
#define

klsVisibie true
kNoGoAway false
kNoWindowStorage DL
kFrontWindow ) (WindowPtr)

—1L)

Here’s the body of the test code:
main

()

char* myString
GrafPtr
Rect
Rect
Rect
WindowPtr

“\pThe EYE”;

offscreen;
ovalRect;
myWBounds;
OSRect;
myWindow;

7* string to display *7
our off—screen bitmap *7
7* used for example drawing *7
7* for creating window *7
7* pcrtRect ano bounds for off—screen bitmap*/
/*

/* exercise for the reader */
InitToolbcxO;
7* size of main screen
ryWBounds = qd.screenBits.bounds;
InsetRect(&mywBounds, 50,50);
/ make it fit better /
myWindow = Newwindow(kNoWindowstorage, &myWBounds, “\pTest Window”,
noGrow0ocproc, kFrontWindow, kN000Away, 0);
if (!CreateOffscreenBitMap(&offscreen, &mywindow->portRect))
SysBeep(l);
ExitToShell() ;

klsVislble,

I
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/* Example drawing to our off—screen biEmap/
SetPort (off screen>
1* offscreen bitmaps local coordinate rect
OSRect = offscreen—>portRect;
ovalRect = OSRect;
FillOval (&ovalRect, qd.black)
InsetRect(&ovalRect, 1, 20);
FillOval(&ovalRect, qd.white)
InsetRect(&ovalRect, 40, 1);
FillOval(&ovalRect, qd.black)
MoveTo((ovalRect.left + ovalRect.right
StringWidth)myString)) >> 1,
(ovalRect.top + ovalRect.bottom
12) >> 1);
TextMode (srcXor);
Drawstring (myString)

*/

—

—

1* copy from the off—screen bitmap to the on—screen window.
Note that in this
case the source and destination rects are the same size and both cover the
entire area.
These rects are allowed to be portions of the source and/or
destination and do not have to be the same size.
If they are not the same size
then _CopyBits scales the image accordingly.
SetPort (myWindow)
CopyBits(&offscreen—>portBits,
&offscreen—>portRect,

&(*myWlndow) .porthits,
& (*mywindow) .portRect,

srcCopy,

OL)

DestroyOffscreenBitMap)offscreen) ;
/ dump the off—screen bitmap
/* give user a chance to see our work of art
while (!Button());

*/
*/

Comments
In the example code, the bits of the BitMap structure, which are pointed to by the baseAddr
field, are allocated by a NewPtr call. If your off-screen bitmap is close to the size of the screen,
then the amount of memory needed for the bits can be quite large (on the order of 20K for the
Macintosh SE or 128K for a large screen). This is quite a lot of memory to lock down in your
heap and it can easily lead to fragmentation if you intend to keep the off-screen bitmap around for
any length of time. One alternative that lessens this problem is to get the bits via NewHandle so
the Memory Manager can move them when necessary. To implement this approach, you need to
keep the handle separate from the GrafPort (for example, in a structure that combines a
GrafPort and a Handle). When you want to use the off-screen bitmap you would then lock
the handle and put the dereferenced handle into the baseAddr field. When you are not using the
off-screen bitmap you can then unlock it.
This example does not demonstrate one of the more typical uses of off-screen bitmaps, which is to
preserve the contents of windows so that after a temporary window or dialog box obscures part of
your windows and is then dismissed, you can quickly handle the resulting update events without
recreating all of the intermediate drawing commands.
Make sure you only restore the pixels within the content regions of your own windows in case the
temporary window partly obscures windows belonging to other applications or to the desktop.
Another application could change the contents of its windows while they are behind your
temporary window, so you cannot simply restore all the pixels that were behind the temporary
window because that would restore the old contents of the other application’s windows. Instead,
you could keep keep an off-screen bitmap for each of your windows and then restore them by
copying each bit map into the corresponding window’s ports when they get their update events.
An alternate method is to make a single off-screen bitmap that is as large as the temporary window
and a region that is the union of the content regions of your windows. Before you display the
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temporary window, copy the screen into the off-screen bit map using the region as a mask. After
the temporary window is dismissed, restore the obscured area by copying from the off-screen bit
map into a copy of the Window Manager port, and use the region as a mask. If the region has the
proper shape and location, it prevents _CopyBit s from drawing outside of the content regions of
your windows. See Technical Note #194, WMgrPortability for details about drawing across
windows.
In some cases it can be just as fast and convenient to simply define a picture (PICT) and then draw
it into your window when necessary. There are cases, however, such as text rotation, where it is
advantageous to do the drawing off the screen, manipulate the bit image, and then copy the result
to the visible window (thus avoiding the dangers inherent in writing directly to the screen). In
addition, this technique reduces flicker, because all of the drawing done off the screen appears on
the screen at once.
It is also important to realize that, if you plan on using the pre-Color QuickDraw eight-color model,
an off-screen bitmap loses any color information and you do not see your colors on a system that is
capable of displaying them. In this case you should either use a PICT to save the drawing
information or check for the presence of Color QuickDraw and, when it is present, use a PixMap
instead of a BitMap and the color toolbox calls (Inside Macintosh, Volume V) instead of the
standard QuickDraw calls (Inside Macintosh, Volume I).
You may also want to refer to the OffScreen library (DTS Sample Code #15) which provides both
high- and low-level off-screen bitmap support for the 128K and later ROMs. The OffSample
application (DTS Sample Code #16) demonstrates the use of this library.
Further Reference:
• Inside Macintosh, Volumes I & IV, QuickDraw
• Inside Macintosh, Volume V, Color QuickDraw
• Technical Note #120, Drawing Into an Off-Screen Pixel Map
• Technical Note #194, WMgrPortability
• DTS Macintosh Sample Code #15, OffScreen & #16, OffS ample

I
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#42: Pascal Routines Passed by Pointer
See also:

Macintosh Memory Management: An Introduction

Written by:
Updated:

Scott Knaster

July 22, 1985
March 1, 1988

Routines passed by pointer are used in many places in conjunction with
Macintosh
system routines. For example, filter procedures for modal dialogs are passed
by pointer,
as are controls’ action procedures (when calling TrackControl), and
I/O completion
routines.
If you’re using MPW Pascal, the syntax is usually
partCode

where

MyProc

:=

TrackControl(theControl,

startPt,

@MyProc)

is the procedure passed by pointer (using the @ symbol).

Because of the way that MPW Pascal (and some other compilers)
construct stack
frames, any procedure or function passed by pointer must not have
its declaration
nested within another procedure or function. If its declaration is nested
, the program will
crash, probably with an illegal instruction error. The following examp
le demonstrates
this:
PROGRAM CertainDeath;
PROCEDURE Cailoialog;
VAR
x

:

INTEGER;

FUNCTION MyFilter(theDialog: DialogPtr; VAR
theEvent: EventRecord;
VAR itemHit: INTEGER): Boolean;
(note that MyFilter’s declaration is nested within
CallDialog}
BEGIN

{MyFilter)
{body of MyFilter)
END; {MyFilter}
BEGIN

{CallDialog}
ModalDialog(@MyFilter,iteml-Iit)
END; {CallDialog}
BEGIN

1<

will crash here}

{main program)
CaliDialog;

END.
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#43: Calling LoadSeg
See also:

The Segment Loader

Written by:
Updated:

Gene Pope

October 15, 1985
March 1, 1988

Earlier versions of this note described a way to call the LoadSeg trap, which is
used internally by the Segment Loader. We no longer recommend calling
LoadSeg directly.
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#44: HFS Compatibility
See also:

The File Manager

Written by:
Modified by:

Jim Fried lander
Scott Knaster
Jim Friedlander

October 9, 1985
December 5, 1985
March 1, 1988

Updated:

This technical note tells you how to make sure that your applications run
under the Hierarchical File System (H ES).
The Hierarchical File System (HFS) provides fast, efficient management of larger
volumes than the original Macintosh File System (MFS). Since HFS is hierarchical, HFS
folders have a meaning different from MFS folders. In MFS, a folder has only graphical
significance—it is only used by the Finder as a means of visually grouping files. The
MFS directory structure is actually flat (all files are at the ‘root’ level). Under HFS, a
folder is a directory that can contain files and other directories.
A folder is accessed by use of a WDRefNum (Working Directory reference number). Calls
that return a vRefNum when running under MFS may return a WDRefNUm when running
under HFS. You may use a WDRefNum wherever a vRefNum may be used.
In order to provide for compatibility with software written for MFS, the HFS calls that
open files search both the default directory and the directory that contains the System
and the Finder (HFS marks this last directory so it always knows where to look for the
System and the Finder).
Your goal should be to write programs that are file system independent. Your programs
should not only be able to access files on other volumes, but also files that are in other
directories. Accomplishing this is not difficult—most applications that were written for
MFS work correctly under HFS. If you find that your current applications do not run
correctly under HFS, you should check to see if you are doing any of the following five
things:

Are you using Standard File?
This is very important to ensure that your application will run correctly under HFS. HFS
uses an extended Standard File, which allows the user to select from files in different
directories. This increased functionality was implemented without changing Standard
File’s external specification—the only difference is that SFReply vRefNum can now be
a WDRefNum. Please note that using Standard File’s dialog hook and filter procs or
adding controls of your own will not cause compatibility problems with HFS.
.
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Existing applications that use Standard File properly run without modification under
HFS. Applications that take the SFReply vRefNum and convert that to a volume name,
then append it to SFReply. fName (as in #2 below) do not function correctly under
HFS—the user can only open files in the root directory. If you call Open with
SFReply.vRefNum and SE’Reply.fName, everything will work correctly. Remember,
SFReply.vRefNum may be a WDRefNum. Using Standard File will virtually guarantee
that your application will be compatible with MFS, HFS, and future file systems.
.

Are you concatenating volume names to file names, i.e. using file
names of the form VOLUME:fileName?

Applications that do this do not work correctly under HFS (in fact, they do not even run
correctly under MFS). Instead of this, use a vRefNum to access a volume or a directory.
Fully qualified pathnames (such as volume:folderl:folder2:filename) work
correctly, but we don’t recommend that you use them. Please don’t ever make a user
type in a full path name!

Are you searching directories for files using a loop such as
FOR index:= 1 to ioVwrnFls
where ioVIrnP1s was returned from

DO
PBGetvinfo

a

call?

This technique should not be used. Instead, use repeated calls to PBGetF Info using
ioFDir Index until fnfErr is returned. Indexed calls to PBGetF Info will return files in
the directory specified by the vRefNum that you put in the parameter block.

Are you assuming that a

vRefNum

will actually refer to a volume?

A vRefNum can now be a WDRefNurn. A WORe fNum indicates which working directory
(folder) a file is in, not which volume the file is on. Don’t think of a vRefNum as a way to
access a volume, but rather as a means of telling the file system where to find a file.

Are you walking through the VCB queue?
You should let us do the walking for you. Using indexed calls to PBGetVInfo will allow
you to get information about any mounted volume. You shouldn’t walk through the VCB

queue because it changed for HFS and might change in the future. The routines that we
supply will correctly access information in the VCB queue.

Are you using the file system’s

“ID”

bit? (assembly language only)

Inside Macintosh describes bit 9 of the trap word as the immediate bit. In fact, setting this
bit under MFS did not work as documented; it did not have the desired effect of
bypassing the file I/O queue. Under HFS, this bit is used; it distinguishes HFS varieties
of calls from MFS varieties. For example, the PBOpen call has this bit clear; PBHOpen has
it set. Therefore, you must be sure that your file system calls do not use this bit as the
immediate bit.
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#45: Inside Macintosh Quick Reference
Compiled by:
Updated:

Jim Fried lander

August 2, 1985
March 1, 1988

This note formerly listed the traps from Inside Macintosh Volumes I-Ill. Better
references are now available elsewhere.
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#46: Separate Resource Files
See also:

The Resource Manager

Written by:
Updated:

Bryan Stearns

October 16, 1985
March 1, 1988

During application development, you use a resource compiler (RMaker or Rez) to
convert a resource definition file into an executable application. You rarely change
anything but your CODE resources during development, and the resource compiler
spends a lot of time compiling other resources which have not changed since they were
originally created.
To save time, some developers have adopted the technique of storing all of these
“static” resources in a separate resource file. This file should be placed on the same
volume as your application; when your application starts up, use OpenResFile to open
the separate file. This will cause the resource map for the separate file to be searched
before the normal application resource file’s map (which now contains mostly CODE
resources, along with any brand-new resources still being tested).
This will have little or no effect on the rest of your program. Any time that a resource is
needed, both resource files will be searched automatically so you don’t need to
change each GetResource call. (Actually, having the extra resource file open has a
minor impact on memory management, and uses one more file-control block; unless
you’re using a lot of open files at once, or are running at the limits of available memory
without segmentation, this shouldn’t affect you.)
Once your application is close to being finished, you can use ResEdit to move all the
resources back into the main application file, and remove the extra OpenResFile at the
beginning of your application. You should do this for any major release (alpha, beta,
and any other ‘heavy-testing’ releases). Other minor modifications (such as fine-tuning
dialog box item positions) may also be done with ResEdit at this time.
The only catch is that you must be careful if your application adds resources to its own
resource file. Most applications do not do this (it’s not really a great idea, and causes
problems with file servers).
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#47: Customizing Standard File
See also:

The Standard File Package

Written by:
Updated:

Jim Friedlander

October 11, 1985
March 1, 1988

This note contains an example program that demonstrates how
can be customized using the dialog hook and file filter functions.

SFPGetFi1e

SFPGetFi1e’S dialog hook function and file filter function enable you to customize
SFPGetF lie’S behavior to fit the needs of your application. This technical note consists

primarily of a short example program that

1) changes the title of the Open button to ‘Myopen’,
2) adds two radio buttons so that the user can choose to display either text files or
text files and applications.
3) adds a quit button to the SFPGetF11e dialog,
All this is done in a way so as to provide compatibility with the Macintosh File System
(MFS), the Hierarchical File System (HFS) and (hopefully) future systems. If you have
any questions as you read, the complete source of the demo program and the resource
compiler input file is provided at the end of this technical note.
Basically, we need to do three things: add our extra controls to the resource compiler
input file, write a dialog hook function, and write a file filter function.

Modifying the Resource Compiler Input File
First we need to define a dialog in our resource file. It will be DLOG #128:
CONST myDLOGID

=

128;

and it’s Rez description is:
resource ‘DLOG’ (128, purgeable)
(0, 0, 200, 349},
dBoxProc, invisible, noGoAway,
OxO,
128,
“MyGF”
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The above coordinates (0 0 200 349) are from the standard Standard File dialog. If you
need to change the size of the dialog to accommodate new controls, change these
coordinates. Next we need to add a DITL in our resource file that is the same as the
standard HFS DITL #—4000 except for one item. We need to change the left coordinate
of Userltem #4, or part of the dialog will be hidden if we’re running under MFS:
/* [4] */
/* left coordinate changed from 232 to 252 so program will
work on MFS *1
{39, 252, 59, 347),
Userltem
disabled

None of the other items of the DITL should be changed, so that your program will remain
as compatible as possible with different versions of Standard File. Finally, we need to
add three items to this D1TL, two radio buttons and one button (to serve as a quit button)
[11] textButton *7
(1, 14, 20, 1421,
RadioButton
enabled,
“Text files only”

1*

[12] textAppButton *7
{19, 14, 38, 176),
RadioButton
enabled,
“Text and applications”

7*

/*

[13] quitButton
(6, 256, 24, 3361,
Button
enabled,
“Quit”

*1

Because we’ve added three items, we need also need to change the item count for the
DITL from 10 to 13. We also include the following in our resource file:
resource ‘STR#’ (256)
{/* array StringArray:
7* [1] */
“MyOpen”

1 elements */

That’s all there is to modify in the resource file.
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The Dialog Hook
We will be calling SFPGetFi1e as follows:
SFPGetFi1e

(wher, ‘‘, @SFFileFilter, NumFileTypes,
MyFileTypes, @MySFHook, reply, myDLOGID, nil);

Notice that we’re passing @MySFHook to Standard File. This is the address of our dialog
hook routine. Our dialog hook is declared as:
FUNCTION MySFHook(MySFitern:

INTEGER;

theDialog:

DialogPtr) :INTEGER;

A dialog hook routine allows us to see every item hit before standard file acts on it. This
allows us to handle controls that aren’t in the standard SFPGetFiie’S DITL or to handle
standard controls in non-standard ways. The dialog hook in this example consists of a
case statement with MysFitem as the case selector. Before SFPGetF lie displays its
dialog, it calls our dialog hook, passing it a —1 as MysFitem. This gives us a chance to
initialize our controls. Here we will set the textAppButton to off and the textButton
to on:
GetDltem(theDialog, textAppButton, itemType, itemToChange, itemBox);
SetCtlValue(controll-Iandle (itemToChange) ,btnOff);
GetDltem(theDialog,textButton, itemType, itemToChange, itemBox);
SetCtlVaiue (controlHandle (itemToChange) ,btnOn);

and we can also change the title of an existing control. Here’s how we might change the
title of the Open button using a string that we get from a resource file:
GetlndString(buttonTitle,256, 1);
If buttonTitle <> ‘‘ then Begin
{ if we really got the resource)
GetDltem(theDialog,getOpen, itemType, itemToChange, itemBox);
SetCtitle (controlHandle(itemToChange) ,buttonTitle);
End; {if}
{if we didn’t get the resource, don’t change the title

Upon completion of our routine that handles the —1, we return a —ito standard file:
MySFHook:= MySFItem;

{pass back the same item we were sent)

We now have a SFPGetFi1e dialog displayed that has a quit button and two radio
buttons (the textOnly button is on, the TextApp button is off). In addition, the standard
Open button has been renamed to MyOpen (or whatever STR is the first string in STR#
256). This was all done before SFPGetFi1e displayed the dialog. Once our hook is
exited, SFPGetFi1e displays the dialog and calls ModaiDiaiog.
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When the user clicks on an item in the dialog, our hook is called again. We can then
take appropriate actions, such as highlighting the textButton and un-highlighting the
update a
textAppButton if the user clicks on the textButton. At this time, we can also
global variable (textonly) that we will use in our file filter function to tell us which files
to display. Notice that we can redisplay the file list by returning a 101 as the result of
memory
MySFHook. (Standard File for Systems newer than 4.3 will also read the low
globals, CurDirStore and SFSaveDisk, and switch directories when necessary if a 101
is returned as the result. Thus, you can point Standard File to a new directory, or a new
disk.) For example, when the textButton is hit we turn the textAppButton off, turn the
tFi1e to
textButton on, update the global variable textOnly, and tell SFPGe
redisplay the list of files the user can choose from:
{if textOnly was turned off, turn it on now}
if not textOnly then Begin
GetDltem(theDialog, textAppButton, itemType, itemToChange, itemBox);
SetCtlValue(controlHandle(itemToChange) ,btnOff);
GetDltem(theDialog, textButton, itemType, itemToChange, iternBox);
SetCtlValue (controiHandle (itemToChange) ,btnOn);
{toggle our global variable for use in the filter)
textOnly:=TRUE;
{we must tell SF to redraw the list)
MySFHook:= reDrawList;{lO1}
End;

{if not textOnly)

If our quit button is hit, we can pass SF’PGetF lie back the cancel button:
MySFHook:

If one of

=

getCancel;

SFPGetFi1e’S

standard items is hit, it is very important to pass that item back to

SFPGetFi1e
MySFHook:= MySFItem;

(pass back the same item we were sent)

The File Filter
Remember, we called SFPGetF11e as follows:
SFPGetFi1e

(wher, ‘‘, @SFFileFilter, NumFileTypes,
MyFileTypes, @MySFHook, reply,myDLOGID,nil);

Notice that we’re passing @SFFileFilter to SFPGetF11e. This is the address of our
file filter routine. A file filter is declared as:
FUNCTION SFFileFilter

(p:

ParmBlkptr) :

BOOLEAN;

A file filter routine allows us to control which files SFPGet File will display for the user.
Our file filter is called for every file (of the type(s) specified in the typelist) on an MFS
disk, or for every file (of the type(s) specified in the typelist) in the current directory on an
HFS disk. In addition, SFPGet File displays HFS folders for us automatically. Our file
filter selects which files should appear in the dialog by returning FALSE for every file
that should be shown and TRUE for every file that shouldn’t.
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For example, using our global variable textOnly (which we set in our dialog hook,
remember?):
FUNCTION SFFileFilter (p:parmBlkPtr) :boolean;
Begin {SFFileFilter}
SFFileFilter:= TRUE;

(Don’t show it

—-

default)

if textOnly then
if p.ioFlFndrInfo.fdType = ‘TEXT’ then
SFFileFilter:= FALSE
(Show TEXT files only}
else Begin
End
{dummy else)
else
if (p”.ioFlFndrlnfo.fdType = ‘TEXT’) or
(p’.ioFlFndrInfo.fdType = ‘APPL’) then
SFFileFilter:= FALSE;
{ show TEXT or APPL files}
End;
{SFFileFilter}

SFPGetF lie calls the file filter after

it has called our dialog hook. Please remember that
the filter is passed every file of the types specified in the typelist (MyFileTypes). If you
want your application to be able to choose from all files, pass SFPGetF lie a —1 as
numTypes. For information about parameters to SFPGetF11e that haven’t been
discussed in this technical note, see the Standard File Package chapter of Inside
Macintosh.

That’s all there is to it!! Now that you know how to modify SFPGetFiie to suit your
needs, please don’t rush off and load up the dialog window with all kinds of controls and
text. Please make sure that you adhere to Macintosh interface standards. Similar
techniques can be used with SFGetFI1e, SFPutFile and SEPPutF11e.
The complete source of the demo program and of the resource compiler input file
follows:
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MPW Pascal Source
{$R—}
Macintosh Technical Support

(Jim Friedlander

9/30/85)

program SFGetDemo;
USES
MernTypes,
QuickDraw,
OSIntf,
Toollntf,
Packlntf;
{$D+)
CONST
myDLOGID

=

128;

VAR
wher: Point;
reply: SFReply;
textOnly: BOOLEAN;
myFileTypes: SFTypetist;
NumFileTypes: integer;

(ID of our dialog for use with SFPGetFile}

{ where to display dialog
{ reply record I
{

{

tells us which files are currently being displayed)
we won’t actually use this

FUNCTION f1ySF1ook (MySFitem:integer; theDialog:DialogPtr) :
CONST
textButton
textAppButton
quitButton

=

11;
12;
13;

staylnSF

=

0;

firstTime

=

—1;

=

integer;

(DITL item number of textButton)
(DITL item number of textAppButtOfl}
{DITL item number of quitButton)

hit,
(if we want to stay in SF after getting an Open
(not used in
we can pass back a 0 from our hook
this example)
(the first time our hook is called, it is passed a
—1)

the magic 101!!)
(The following line is the key to the whole routine
as item number will cause the
101
(returning
101;
=
reDrawList
file list to be recalculated)
(control value for on)
1;
btnOn
(control value for off)
0;
=
btnOff
—-

VAR
itemToChange: Handle;
itemBox:Rect;
itemType:integer;
buttonTitle: Str255;

(needed
(needed
(needed
(needed

for GetDltem and SetCtlValue)
for GetDltem)
for GetDltem)
for OetlndString)

Begin {MySFHook}
case MySFItem of
firstTime:

Begin
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(Here we will set the textAppButton to OFF, the textButton to ON)
GetDltem(theDialog,textAppButton, iternType, itemToChange, itemBox)
SetCtlValue(controlHandle(iternToChange) ,btnOff) ;
GetDltem(theDialog,textButton, itemType,itemTothange,itemBox);
SetCtlValue(controlHandle(itemToChange) ,btnOn);
GetlndString (buttonTitle, 256, 1);
(get the button title from a resource file)
If buttonTitle <>
then Begin
{ if we really got the resource)
GetDltem(theDialog,getOpen,ltemType,itemToChange,itemBox); (get a handle to the
open button)
SetCtitle (controillandle (itemToChange) , buttonTitle);
End; (if)
(if we cant get the resource, we just wont change
the open button’s title)
MySFHook:= MySFItem;
(pass back the same item we were sent)
End;
(firstTime)

(Here we will turn the textAppButton OFF, the textButton ON and redraw the
list)
textButton: Begin
if not textOnly then Begin
Getoltem(theDialog, textAppButton, itemType, itemToChange, itemBox);
SetCtlValue(controlHandle(itemToChange) ,btnOff);
GetDltem(theDialog, textButton, itemType, itemToChange, itemBox);
SetctlValue(controlHandle(itemToChange) ,btnOn) ;
textOnly : =TRUE;
MySFHook:= reDrawList;
(we must tell SF to redraw the list)
End;
(if not textOnly)
End;
(textOniyButton)
(Here we will turn the textButton OFF, the textApp8utton ON and redraw the
list)
textAppButton: Begin
if textOnly then Begin
GetDltem(theDialog, TextButton, itemType, iternToChange, itemBox);
SetCtlValue(controlHandle(itemToChanqe) ,BtnOff);
GetDltem (theDialog, TextAppButton, itemType, itemToChange, itemBox);
SetCtlValue (controlHandle (itemToChange) , BtnOn);
TextOnly =FALSE;
MySFHook:= reDrawList;
(we must tell SF to redraw the list)
End;
(if not textOnly)
End;
(textAppButton)
quitButton:

MySFHook:= getcancel;

(Pass SF back a

{‘!!‘very important H!! We must pass SF’s
otherwise
Begin
MySFHook:= MySFItem;
(otherwise)
End;
End;
(case)
End;
{MySFHook)

standard’

‘cancel button’)

item hits back to SF)

{ the item hit was one of SF’s standard items...
{ so just pass it back)

—)
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FUNCTION SFFiieFiiter(p:parmBikPtr) :boolean;

Begin {SFFileFilter)
SFFileFilter:= TRUE;

check value of global var
(general strategy
files to display)
which
see
textOnly to
--

(Don’t show it

if textOnly then
if p.ioFiFndrInfo.fdType
SFFileFilter:= FALSE

‘TEXT’

=

——

default)

then
(Show it)

else Begin
(dummy else)
End
else
(p”.ioFlFndrlnfo.fdType
SFFileFilter:= FALSE;
(SFFileFilter)

if
End;

=

‘TEXT>

or (p’.ioFlFndrInfo.fdType
(Show it)

=

APPL)

then

Begin (main program)
InitGraf (@thePort) ;
InitFonts;
InitWindows;
TEInit;
InitDialogs

(nil)

wher.h:=80;
wher.v:=90;
NumFileTypes:= —1;

(Display all files)

to filter every file
we don’t need to initialize MyFileTypes, because we want to get a chance
If you want to
to.
not
what
and
show
to
what
decide
will
we
on the disk in SFFileFilter
and NumFileTypes
s
MyFileType
up
set
would
you
name,
by
files
of
types
certain
filter just
accordingly)
-

repeat
will be text-only
textOnly:= TRUE; {each time SFPGetFile is called, initial display
files)
k,
SFPGetFiIe (wher, ‘‘, @SFFileFiiter, NumFileTypes, MyFileTypes, @MySFHoo
reply,myDLOGID, nil);
until reply.good = FALSE;
(until we get a cancel button hit

( or a Quit button

——

thanks to our dialog hook

End.

MPW C Source
#inciude
#include
#include
linclude
#include
#inciude
#include
#include
#include
#include
#include

<Types.h>
<Quickdraw.h>
<Resources. h>
<Fonts.h>
<Windows .h>
<Menus.h>
<TextEdit.h>
<Events .h>
<Dialogs .h>
<Packages.h>

<Files. h>
#include <Controls. h>
#include <ToolUtils.h>
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/*DITL item number of textButton*/
textButton
11

#define

/*DITL item number of textAppButton*/
textAppButton 12

#define

/*DITL item number of quitButton*/
quitButton
13

Idefine

/*jf we want to stay in SF after getting
an Open hit,
from our hook
(not used in this example) */
#define
staylnSF
0
/*the first time our hook is called,
firstTime
-1

we can pass back a 0

it is passed a

#define

/*The following line is the key to the whole routine
the magic 101!!*/
/*returning 101 as item number will cause the file list to
be recalculated*/
rdefine
reDrawList
101
——

/*control value for on/
btnOn
1

define

/*control value for off*/
btnoff
0

#define

/*resource ID of our DLOG for SFPGetFi1e*/
128

#define myDLOGID
Boolean
displayed*/

/ tells us which files are currently being

textOnly;

main()
/*main program*/
pascal short MySFHookO;
pascal Boolean flFilter;
Point
wher;
SFReply
reply;
/* reply record */
SFTypeList
myFileTypes;
/ we won’t actually use this *1
short mt
NumFileTypes

1* where to display dialog *1

=

—1;

InitGraf (&qd.thePort);
InitFonts 0;
FlushEvents (everyEvent,
mit Windows 0;
TEInit () ;
InitDialogs (nil)
InitCursor 0;

0);

wher .h=80;
wher v=90;
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/ we dont need to initialize MyFileTypes, because we want to get a chance to filter every
we will decide what to show and what not to. if you want to
the disk in fiFilter
file on
by name, you would set up MyFileTypes and NurnFileTypes
files
of
types
certain
just
filter
accordingly*/
—

do
textOnly= true;
text—only files*/
SFPGetFI1e(&wher,
}while (reply.good);

/*each time SFPGetFi1e is called,

initial display will be

““,flFilter, NumFileTypes,myFileTypes,MySFHook, &reply,myDLOGID, nil);
/*until we get a cancel button hit ( or a Quit button in this case

*1
/ main *1

pascal short MySFHook (MySFItem, theDialog)
short MySFItem;
Dialogptr theDialog;

Handle itemToChange;
Rect itemBox;
short itemType;
char buttonTitle(256j;
switch

/*needed for GetDltem and SetCtlValue*/
/*needed for GetDltem*/
/*needed for GetDltem*/
/*needed for GetlndString*/

(MySFItem)

case firstTime:
/* before the dialog is drawn, our hook gets called with a —l (firstTime)
/ as the item so we can change things like button titles, etc. *1
/*Here we will set the textAppButton to OFF, the textButton to ONI
GetDltem(theDialog,textAppButton,&itemType, &itemToChange, &itemBox);
SetCtlValue (itemToChange, btnOff);
GetDltern(theDialog,textButton, &itemType, &itemToChange, &itemBox);

.

.

.

*1

SetctlValue(itemToChange,btnOn);
GetlndString((char *)buttonTjtle,256,fl;
/*get the button title from a resource file*/
/* check the length of the p—string to
0)
if (buttonTitle[O)
see if we really got the resource*/
/*get a
GetDltem(theDialog,getOpen, &itemType, &itemToChange,&itemBox);
handle to the open button*/
SetCTitle(itemToChange,buttonTitle);
/*jf we cant get the resource, we just wont change the open buttons title*/
/*pass back the same item we were sent*/
return MySFItem;
break;
/*Here we will turn the textAppButton OFF,
case textButton:
if (!textOnly)

the textButton ON and redraw the list*/

GetDltem(theDialog,textAppButton,&itemType, &itemToChange,&itemBox);
SetCtlValue(itemToChange, btnOff);
GetDltem(theDialog, textButton, &itemType, &itemToChange, &ltemBox);
SetCtlValue (itemToChange, btnOn);
textOnly=t rue;
return (reDrawList)
/*we must tell SF to redraw the list*/
/*jf !textOnly*/
return MySFItem;
break;
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/*Here we will turn the textButton OFF,
case textAppButton:
if (textOnly)

the textAppButton ON and redraw the list*/

Getoltem(theDialog,textButton, &itemType, &itemToChange, &itemBox);
SetCtlValue (itemToChange, btnOff);
GetDltem(theDialog,textAppButton,&itemType, &itemToChange,&itemBox);
SetCtlValue (itemToChange, btnOn);
textOnlyfalse;
return (reDrawList);
/*we must tell SF to redraw the list*/
/*jf not textOnly*/
return MySFItem;
break;

/*pass back the same item we were sent*/

case quitButton
return (getCancel);
/*pass SF back a ‘cancel button*/
/*H!!Hvery important
default:

We must pass SF’s

return(MySFItem);
/*switch*/
return(MySFItem);
/*MySFH0Ok*/

‘standard’

item hits back to SF*/

/* the item hit was one of SF’s
standard items...

/

1* return what we got *1

pascal Boolean flFilter(pb)
*pb;
FileParam

/ is this gross or what??? */
return((textOnly)

? ((pb—>ioFlFndrlnfo.fdType)
((pb—>ioFlFndrlnfo.fdType)
‘TEXT’) &&
((pb—>ioFlFndrlnfo.fdType)
APPL’));
/*flFjlter*/

‘TEXT’)

Rez Input File
#include “types. r”
resource

‘STR#’

(256)

“MyOpen”

resource

DLOG’ (128,
(0, 0, 200, 349),
dBoxP r oc,
invisible,
noGoAway,

purgeable)

OxO,
128,
“MyGF”
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DITL’

resource

(128,

purgeable)

1* [1) *1
256, 156, 336),

(138,

Button { enabled, “Open” );
/* (2) *7
(1152, 59, 1232, 77),
Button { enabled, “Hidden” );

7*

(3) *1
(163, 256, 181, 336),
Button ( enabled, “Cancel” };
7* [4) *7
(39, 252, 59, 347),
Userltem ( disabled };
7* [5] */
(68, 256, 86, 336),
Button ( enabled, “Eject”
7* [6] *1
(93, 256, 111, 336),
Button { enabled, “Drive”

7* (7) *1
(39, 12, 185, 230),
Userltem ( enabled };
1* [8] *7
{39, 229, 185, 245),
Userltem ( enabled );

7*

[9)

*1

(124, 252,
Userltern {
/* (10) */
(1044, 20,
StaticText
7* [11] *7
(1, 14, 20,

125, 340),
disabled };
1145, 116),
{ disabled,
142),

RadioButton ( enabled,
7* [12) *7
(19,

14,

38,

RadioButton

““

176),
( enabled,

“Text files only” H

“Text and applications” );

[13] *7
(6, 256, 24, 336),
Button ( enabled, “Quit”
7*

.
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Macintosh Technical Notes
#48: Bundles
See also:

The Finder Interface

Written by:
Updated:

Ginger Jernigan

November 1, 1985
March 1, 1988

This note describes what a bundle is and how to create one.
A bundle is a collection of resources. Bundles can be used for a number of different
purposes, and are currently used by the Finder ito tie an icon to a file type, allowing your
application or data file to have its own icon.

How to Create a Bundle
A bundle is a collection of resources. To make a bundle for finder icons, we need to set
up four types of resources: an ICN#, an FREF, a creator STR and a BNDL.
The ICN# resource type is an icon list. Each ICN# resource contains one or more icons,
on after another. For Finder bundle icons, there are two icons in each ICN#: one for the
icon itself and one for the mask. In our sample bundle, we have two file types, each with
its own icon. To define the icons for these files we would enter this into our Rez input file:
resource

‘ICN#’

(732)

{ 7*

first icon: the ID number can be anything */
first, the icon */
/* each line is 4 bytes (32
bits) */
/* 32 lines total for icon */
/*

$“FF FF FF FF”
$“FO

09

CD DD”

$“FF FF FF FF”
$“FF FF FF FF”
$“FF FF FF FF’
$“FF FF FF FF”

resource

‘ICN#’

(733)

7*
/
7*

now,

/

32nd line of mask*/

{ /

32nd line of icon */
the mask *1
32 lines total for mask

second icon

/

$“FF FF FF FF”

$“FF FF FT FF’
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Now that we’ve defined our icons we can set up the FREFs. An FREF is a file type
local
reference; you need one for each file type that has an icon. It ties a file type to a
number
ID
icon resource ID. This will be mapped by the BNDL onto an actual resource
of an ICN# resource. Our FREFs will look like this:
resource

‘APPL’,

resource

(816)

‘FREF’

‘TEXT’,

/

*/
file type reference for application icon

/* the type is APPL(ication), the local ID is
/* this string should be empty (it is unused)

605,

‘FREF’

{

(816)

612,

{

/* file type reference for a document

icon

/* the type is TEXT, the local ID is 612 */
/* this string should be empty (it is unused)

*1

605
*/

/

*/

The reason that you specify the local ID, rather than the actual resource ID of the ICN# is
that the Finder will copy all of the bundle resources into the Desktop file and renumber
them to avoid conflicts. This means that the actual IDs will change, but the local IDs will
remain the same.
Every application (or other file with a bundle) has a unique four-character signature. The
Finder uses this to identify an application. The creator resource that contains a single
string, and should be defined like this:
/
type ‘NINE’ as ‘STR ‘; 1* MINE is the signature
/k the creator resource ID must be 0
resource ‘MINE’ (0) {
“MyProgram 1.0 Copyright 1988”

*/

Now for the BNDL resource. The BNDL resource associates local resource IDs with
actual resource IDs, and also tells the Finder what file types exist, and which ICN#s and
FREFs are part of the bundle. The resource looks like this:
resource ‘BNDL’ (128) { /‘ the bundle resource ID should be 0
*/
‘MINE’, /* signature of this application
*/
0, / the creator resource ID (this must be 0)
‘ICN#’,
605,
612,
‘FREF’,
523,
555,
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local resource ID mapping for icons

732,
733
/*

/*
/*

ICN# local ID 605 maps to 732
ICN# local ID 612 maps to 733

*/

*/
*/
*/

local resource ID mapping for file type references

816,
817

/* FREF local ID 523 maps to 816
7* FREF local ID 555 maps to 817
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When you are in the Finder, your application, type APPL (FREF 816), will be displayed
with icon local ID 605 (from the FREF resource). This is ICN# 732. Files of type TEXT
(FREF 817) created by your application will be displayed with icon local ID 612 (from the
FREF resource). This is ICN# 733.

How the Finder Uses Bundles
If a file has the bundle bit set, but the bundle isn’t in the Desktop file, the Finder looks for
a BNDL resource. If the BNDL resource matches the signature of theapplication, the
Finder then makes a copy of the bundle and puts it in the Desktop file. The file is then
displayed with its associated icon.
If a file has lost its icon (it’s on a disk without the file containing bundle and the Desktop
file doesn’t contain the bundle), then it will be displayed with the default document icon
until the Finder encounters a copy of the file that contains the right bundle. The Finder
then makes a copy of the application’s bundle (renumbering resources if necessary)
and places it in the Desktop file of that disk.

Problems That May Arise
There are times when you have set up these resource types properly but the icon is
either the wrong one or it has defaulted to the standard application or data file icon.
There are a number of possible reasons for this.
If you are using the Macintosh-based RMaker, the first thing to check is whether there
are any extraneous spaces in your resource compiler input file. The Macintosh-based
RMaker is very picky about extra spaces.
If your icon is defaulting to the standard icon, check to see that the bundle bit is set. If the
bundle bit isn’t set the Finder doesn’t know to place the bundle in the Desktop file. If it
isn’t in the Desktop file, the Finder displays the file with a default icon.
,

If you changed the icon and remade the resource file, but the file still has the same old
icon when displayed in the Finder. The old icon is still in the Desktop file. The Finder
doesn’t know that you’ve changed it, so it uses what it has. To get it to use the new icon
you need to rebuild the Desktop file. To force the Finder to rebuild the Desktop file, you
can hold down the Option and Command keys on startup or on insertion of the disk in
question if it isn’t the boot disk. The Finder will ask whether or not you want to rebuild the
desktop (meaning the Desktop file).
Have a bundle of fun!
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#50: Calling SetResLoad
See also:

The Resource Manager
Technical Note #1—DAs and System Resources

Written by:
Updated:

Jim Friedlander

October 25, 1985
March 1, 1988

Calling SetResLoad (FALSE) can be useful if you need to get a handle to a resource,
without causing the resource to be loaded from disk if it isn’t already in memory. This
technique is used in Technical Note #1. SetResLoad changes the value of the
low-memory global ResLoad (at location $A5E).
It is very important that your program not leave ResLoad set to FALSE when it exits.
Doing this will cause the system to reboot or crash when it does a GetRe source call for
the next code segment to be loaded (usually the Finder). The system will crash because
GetResource will not actually load the code from disk when ResLoad IS FALSE.
So, make sure that you call SetResLoad

Technical Note #50
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before exiting your program.
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#51: Debugging With PurgeMem and CompactMem
See also:

The Memory Manager

Written by:
Updated:

Jim Friedlander

October 19, 1985
March 1, 1988

If you are having problems finding bugs like handles that aren’t locked down when they
should be, or resources that aren’t there when they’re supposed to be, there is a handy
technique for forcing these problems to the surface. Every time through the main event
loop call:
PurgeMem(MaxSize);
size:= CompactMem(MaxSize);

{MaxSize

=

$800000}

PurgeMem will purge all purgeable blocks and CompactMem will rearrange the heap,
trying to find a contiguous free block of MaxSize bytes. Obviously, this will move things
around quite a bit, so, if there are any unlocked handles that you have de-referenceci,
you will find out about them very quickly.

Don’t be alarmed when you see the performance of your program deteriorate drastically
—it’s because lots of resources are being loaded and purged every time through the
main event loop. You might want to have a debugging menu item that toggles between
glacial and normal execution speeds.
Please be sure to remove these two lines from any code that you shipH In fact, neither
of these two calls should normally be made from your application. They tend to undo
work that has been done by the Memory and Resource Managers.
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#52:

Calling

Revised by:
Written by:

Launch From a High-Level Language

Rich Collyer
Jim Friedlander

April 1989
November 1985

This Technical Note formerly discussed calling _Launch from a high-level language which
allows inline assembly code.
Changes since March 1988: Merged contents into Technical Note #126.
This Note formerly discussed calling _Launch from a high-level language. The information on
calling _Launch is now contained in Technical Note #126, Sub(Launching) From a High-Level
Language, which also covers sublaunching other applications.
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#53: MoreMasters Revisited
See also:

The Memory Manager

Written by:
Updated:

Jim Friedlander

October 28, 1985
March 1, 1988

should be called from CODE segment 1. The number of
master pointers that a program needs can be determined empirically.
of master
MoreMasters can be tricked into creating the exact number
pointers desired.

MoreMasters

If you ask Macintosh programmers when and how many times MoreMasters should be
called, you will get a variety of answers, ranging from “four times in the initialization
segment” to “once, anywhere.” As you might suspect, the answer is somewhat different
from either of these.
allocates a block of master pointers in the current heap zone. In the
application heap, a block of master pointers consists of 64 master pointers; in the system
heap, a block consists of 32 master pointers. Since master pointer blocks are
non-relocatable, we want to be sure to allocate them early. The system will allocate
one master pointer block as your program loads. It’s the first object in the application
heap—its size is $108 bytes.

MoreMasters

A lot of programmers call MoreMasters from an “initialization” segment, but as we shall
see, that’s not such a good idea. The problem occurs when we unload our “initialization”
segment and it gets purged from memory.
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The following diagrams of the application heap illustrate what happens if we call
MoreMasters from CODE segment 2 (MPB stands for Master Pointer Block):
Before MoreMasters
Free
Heap
Space

High
Memory

After MoreMasters

After CODE 2 is purged

Free

Free
Heap

Heap
Space

Space

ODE 2

ODE

2

Free Heap Space

WMgr Port—$74

CODE

WMgr Port-$74

1

Low

Memory

MPB

$108

,

‘B— $
non—relocatable

10 8

d—$108
locked

Notice that we now have some heap fragmentation—not serious, but it can be avoided
by making all MoreMasters calls in CODE segment 1. Because InitWindows creates
the Window Manager Port (wMgrport), it should also be called from CODE segment 1.
Both MoreMasters and InitWindows should be called before another CODE segment
is loaded, or the non-relocatable objects they allocate will be put above the CODE
segment and you’ll get fragmentation when the CODE segment is purged. If you want to
call an initialization segment before calling MoreMasters and Initwindows, make
sure that you unload it before you call either routine.

Now that we know when to call MoreMasters, how many times do we call it? The
answer depends on your application. If you don’t call MoreMasters enough times, the
system will call it when it needs more master pointers. This can happen at very
inconvenient times, causing heap fragmentation. If you call MoreMasters too often, you
can be wasting valuable memory. This is preferable, however, to allocating too few
master pointer blocks!
The number of times you should call MoreMasters can be empirically determined.
Once your application is almost finished, remove all MoreMasters calls. Exercise your
application as completely as possible, opening windows, using handles, opening desk
accessories, etc. You can then go in with a debugger and see how many times the
system called MoreMasters. You do that by counting the non-relocatables of size $1 08.
Due to Memory Manager size correction, the master pointer blocks can also have a size
of $1OC or $110 bytes. You should give yourself about 20% leeway
that is, if the
system called MoreMasters 10 times for you, you should call it 12 times. If you’re more
cautious, you might want to call MoreMasters 15 times.
—
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Another technique that can save time at initialization is to calculate the number of master
pointers you will need, then set the MoreMast files of the heap zone header to that
number, and then call MoreMasters once:
PROCEDURE MyMoreMasters(nuxnMastPtrs :

INTEGER);

VAR
oldMoreMast
zone

:
:

(saved value of MoreMast)
(heap zone)

INTEGER;
THz;

BEGIN
zone : GetZone;
WITH zone” DO BEGIN
oldMoreMast : MoreMast;
MoreMast := nuniMastPtrs;
MoreMasters;
MoreMast := oldNoreMast;

{get the heap zone)
(get the old value of MoreMast)
(put the value we want in the zone header)
(allocate the master pointers)
(restore the old value of MoreMast}

END;
END;

In MPW C:
void MyMoreMasters (numMastPtrs)
short nuxuMastPtrs;
MyMoreMasters *1
oldMoreMast;
short
THz
oZone;

/* saved value of MoreMast*/
/* heap zone*/

oZone = GetZone;
oldI4oreMast = oZone->moreMast;
oZone—>moreMast = numl4astPtrs;

1*
1*
/

1*

MoreMasters Q;
oZone->moreMast
1* MyMoreMasters

Technical Note #53
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oldl’4oreMast;

get the heap zone*/
get the old value of MoreMast*/
put the value we want in the
zone header */
/*allocate the master pointers*/
/*restore the old value of MoreMast*/

*1
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#54: Limit to Size of Resources
Written by:
Updated:

October 23, 1985
March 1, 1988

Jim Friedlander

This note formerly described a bug in WriteResource on 64K ROM
machines. Information specific to 64K ROM machines has been deleted from
Macintosh Technical Notes for reasons of clarity.
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#55: Drawing Icons
See also:

QuickDraw
Toolbox Utilities

Written by:
Updated:

Jim Friedlander

October 21, 1985
March 1, 1988

Using resources of type ICON allows drawing of icons in srcOr mode. Using
resources of type ICN# allows for more variety when drawing icons.
An ICON
There are two different kinds of resources that contain icons: ICON and ICN#.
x Utilities
is a 32 by 32 bit image of an icon and can be drawn using the following Toolbo
calls:
MylconHndl:= Getlcon(iconlD);
Plotlcon (destRect, iconlD);

(as
While very convenient, this method only allows the drawing of icons in SrcOr mode
p.
in the MiniFinder). The Finder uses resources of type ICN# to draw icons on the deskto
Because the Finder uses ICN#s, it can draw icons in a variety of ways.
on
An ICN# resource is a list of 32 by 32 bit images that are grouped together. Comm
The first
convention has been to group two 32 by 32 bit images together in each ICN#.
to
handle
a
get
image is the actual icon, the second image is the mask for the icon. To
an ICN#, we would use something like this:
TYPE

iListFlndl
iListPtr
iListStruct

=

=

“iListPtr;
iListStruct;

record
icon : packed array[O. .311
mask : packed array[O. .31]
End; { iListStruct

VAR
myILHndl
iBitMap
mBitMap

:
:

of Longint;
of Longint;

(handle to an ICN#}
(BitMap for the icon)
(BitMap for the mask)

iListHndl;
BitMap;
BitMap;

MyILHndl:= iListHndl(GetResource(’ICN#’ ,iconlD));
er is appropriate)
if MyILMndl = NIL then HandleError; { and exit or whatev
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Once we have a handle to the icons, we need to set up two bitMaps that we will be using
later in copyBits:
SetRect (icnRect, 0,0,32,32);
With iBitMap do Begin
baseAddr:= @MyILHndl” icon;
rowbytes:= 4;
bounds:= icnRect;
End; {with}
With mBitMap do Begin
baseAddr:= @MyILHnd1’’ .mask;
rowbytes:= 4;
bounds:= icnRect;
End; {with}

define the icon’s

‘bounds’)

.

4

*

8 =32)

.

Icons can represent desktop objects that are either selected or not. Folder and volume
icons can either be open or not. The object (or the volume it is on) can either be online
or offline. The Finder draws icons using all permutations of open, selected and online:

Non—Open
Non—Selected

Non—Open
Selected

Open
Non—Selected

Open
Selected

I I I I I IP

Online

.

Offline

Drawing icons as non-open is basically the same for online and offline volumes. We
need to punch a hole in the desktop for the icon. This is analogous to punching a hole in
dough with an irregular shaped cookie-cutter. We can then sprinkle jimmies* all over the
cookie and they will only stick in the area that we punched out (the mask). We do this by
copyBitsing the mask onto the desktop (whatever pattern) to our destRect. For non-open,
non-selected icons:

we use the SrcBic mode so that we punch a white hole:
SetRect (destRect, left,top, left+32,top+32);
CopyBits(mBitMap,thePort.portBits,icnRect,destRect,SrcBic,NIL);

Then we XOR in the icon:
CopyBits(iBitMap,thePort’.portBits,icnRect,destRect,Srcxor,NIL);

Technical Note #55
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That’s all there is to drawing an icon as non-Open, non-selected. To draw the icon as
non-open, selected:

we will OR in the mask, causing a mask-shaped BLACK hole to be punched in the
desktop:
CopyBits (mBitMap,thePort’ .portBits, icnRect,destRect, SrcOr,NIL);

Then, as before, we XOR in the icon:
CopyBits(iBitMap,thePort.portBits,icnRect,destRect,SrcXOr,NIL);

To draw icons as non-opened for offline volumes:

we need to do a little more work. We need to XOR a ltGray pattern into the boundsRect
of the icon. We will then punch the hole, draw the icon and then XOR out the ltgray
pattern that does not fall inside the mask. So, to draw the icon as offline, non-open,
non-selected we would:
{save the pen state so we can restore it)

GetpenState(OldPen);
PenMode (patXor);
PenPat (ltGray);
PaintRect(destRect);

{paint a ltGray background for icon)

{punch)
CopyBits(mBitMap,thePort.portBits, icnRect,destRect,SrcBic,NIL);
the
mask)
leaving
mask,
the
of
outside
bits
{XOR
out
PaintRect(destRect);
{filled with ltGray}
{ OR in
CopyBits(iBitMap, thePort’.portBits,icnRect,destRect,SrcOr, NIL);
the icon to the ltGray mask)
{restore the old pen state)
SetPenState(OldPen);

To draw the icon as offline, non-open, selected:

we would use a similar approach:
{

GetPenState(OldPen);
PenMode (patXor);
PenPat(dkGray);
PaintRect(destRect);

{

save the pen state so we can restore it}
the icon is selected, so we need dkGray
{ paint a dkGray background for icon

{punch}
CopyBits(mBitMap,thePort”.portBits,icnRect,destRect,SrcBic,NIL);
{XOR out bits outside of the mask, leaving the mask)
PaintRect(destRect);
{filled with dkGray}
CopyBits(iBitMap,thePort.portBits, icnRect,destRect,SrcBic,NIL); {BIC the)
{icon to the dkGray mask)
{restore the old pen state)

SetPenState(OldPen);
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Drawing the opened icons requires one less step. We don”t have to CopyBits the icon
in, we just use the mask. Online and offline icons are drawn the same way. To draw
icons as open, selected:

we do the following:

.

GetPenState(Oldpen);
{save the pen state so we can restore it)
PenMode (patXor);
PenPat(dkGray);
{ the icon is selected, so we need dkGray
PaintRect(destRect);
{ paint a dkGray background for icon}
{punch)
CopyBits (mBitMap,thePort” .portBits, icnRect,destRect, SrcBic,NIL);
PaintRect(destRect);
{XOR out bits outside of the mask, leaving the mask)
{filled with dkGray}
SetPenstate(QldPen);
{restore the old pen state}

To draw icons as open, non-selected:

we just need to change one line from above. Instead of XORing with a dkGray pattern,
we use a ltGray pattern:
PenPat (ltGray)

the icon is non-selected,

so we need ltGray

These techniques will work on any background, window-white or desktop-gray and all
patterns in between. Have fun.

*

jimmies: little bits of chocolate
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#56: BreakICTS Device Driver Event Structure
See also:

The Device Manager
Serial Drivers
Zilog Z8030/Z8530 SCC Serial Communications Controller
Technical Manual

Written by:
Updated:

Mark Baumwell

December 2, 1986
March 1, 1988

This technical note documents the event record information that gets passed
when the serial driver posts an event for a breaklCTS status change.
The serial driver can be programmed to post a device driver event upon encountering a
break status change or CTS change (via the SerHShake call). The structure of device
driver events is driver-specific. This technical note documents the event record
information that gets passed when the serial driver posts a device driver event for a
break/CTS status change.
When the event is posted, the message field of the event record will be a long word (four
bytes). The most significant byte will contain the value of SCC Read Register 0 (see
below for the relevant Read Register 0 values). The next byte will contain the changed
(since the last interrupt) bits of the SCC read register 0. The lower two bytes (word) will
contain the DCtlRefNurn.

The values for Read Register 0 are as follows:
• If a break occurred, bit 7 will be set.
• If CTS changed, bit 5 will reflect the state of the CTS pin (0 means the
handshake line is asserted and that it is OK to transmit).
We discourage posting these events because interrupts would be disabled for a long
time while the event is being posted. However, it is possible to detect a break or read the
value of the CTS line in another way. A break condition will always terminate a serial
driver input request (but not an output request), and the error breakRecd (—90) will be
returned. (This constant is defined in the SysEqu file.) You could therefore detect a
break by checking the returned error code.
The state of the CTS line can be checked by making a SerStatus call and checking the
value of the ctsHold flag in the SerStaRec record. See the Serial Drivers chapter of
Inside Macintosh for details.
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#57: Macintosh Plus Overview
See:

Inside Macintosh Volume IV

Written by:
Updated:

Scott Knaster

January 8, 1986
March 1, 1988

This note was originally meant as interim Macintosh Plus documentation and
has been replaced by Inside Macintosh Volume IV, which is more complete
and more accurate.
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#58: International Utilities Bug
Written by:
Updated:

Jim Friedlander

January 24, 1986
March 1, 1988

This note formerly described a bug in System 2.0, which is now
recommended only for use with 64K ROM machines. Information specific to
64K ROM machines has been deleted from Macintosh Technical Notes for
reasons of clarity.
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#59: Pictures and Clip Regions
See also:

QuickDraw

Written by:
Updated:

Ginger Jernigan

January 16, 1986
March 1, 1988

This note describes a problem that affects creation of QuickDraw pictures.
When a GrafPort is created, the fields in the GrafPort are given default values; one of
these is the clip region, which is set to the rectangle (—32767, —32767, 32767, 32767). If
you create a picture, then call DrawPicture with a destination rectangle that is not the
same size as the picFrame without ever changing the default clip region, nothing will

be drawn.

When the picture frame is compared with the destination rectangle and the picture is
scaled, the clip region is scaled too. In the process of scaling, the clip region you end up
overflows and becomes empty, and your picture doesn’t get drawn. If you call
ClipRect (thePort” .portRect) before you record the picture, the picture will be
drawn correctly. The clipping on the destination port when playing back the picture is
irrelevant: once a picture is incorrectly recorded, it is too late.
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#60: Drawing Characters into a Narrow Graf Port
See also:

QuickDraw

Written by:
Updated:

Ginger Jernigan

January 20, 1986
March 1, 1988

When you draw a character into a GrafPort, your program will die with an
address error if the width of the GrafPort is smaller than the width of the
character. If you check before drawing the character to see if the GrafPort is
wide enough, you can avoid this unfortunate tragedy.
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#61: GetltemStyle Bug
Written by:
Updated:

Jim Friedlander

January 21, 1986
March 1, 1988

This note formerly described a bug (in Get Itemstyle) which occurs only on
64K ROM machines. Information specific to 64K ROM machines has been
deleted from Macintosh Technical Notes for reasons of clarity.
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#62: Don’t Use Resource Header Application Bytes
See also:

The Resource Manager

Written by:
Updated:

Bryan Stearns

January 23, 1986
March 1, 1988

The section of the Resource Manager chapter of Inside Macintosh which
describes the internal format of a resource file shows an area of the resource
header labeled “available for application data.” You should not use this
area—it is used by the Resource Manager.
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#63: WriteResource Bug Patch
Written by:
Modified by:
Updated:

Rick Blair
Jim Friedlander
Bryan Stearns
Jim Friedlander

January 15, 1986
March 3, 1986
March 1, 1988

This note formerly contained a patch to fix a bug in WriteResource on 64K
ROM machines. Information specific to 64K ROM machines has been deleted
from Macintosh Technical Notes for reasons of clarity.
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#64: lAZNotify
Written by:
Modified by:
Updated:

Jim Friedlander
Jim Friedlander

January 15, 1986
August 18, 1986
March 1, 1988

Previous versions of this technical note recommended use of a low memory
hook called IAzNotify. We no longer recommend use of IAzNotify, since
the IAZNotify hook is never called under MultiFinder.
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#65: Macintosh Plus Pinouts

See also:

Macintosh Hardware Reference Manual

Written by:
Modified by:
Updated:

Mark Baumwell
Mark Baumwell

January 27, 1986
March 20, 1986
March 1, 1988

This note gives pinout descriptions for some of the Macintosh Plus ports and
Macintosh Plus cables that are different than the Macintosh 128K and 512K.
Below are pinout descriptions for some Macintosh Plus ports and cables that are different
than the Macintosh 128K and 512K. Note that any unconnected pins are omitted.

Macintosh Plus Port Pinouts
Macintosh Plus Serial Connectors (Mini DIN-8)

:kor)

Pin
1
2
3
4
5
6
7
8

Name
HSK0
HSKi/External Clock
TxD—
Ground
RxD—
TxD+
Not connected
RxD+

Technical Note #65

Description/Notes
Output Handshake (from Zilog 8530 DTR pin)
Input Handshake (CTS) or TRxC (depends on 8530 mode)
Transmit Data line
Receive Data line
Transmit Data line
Receive Data line; ground this line to emulate RS232
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Macintosh Plus SCSI Connector (DB-25)
C13
(Female
t )
C onnecor

Em
I
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

12

11

10

9

8

7

6

5

4

3

2

1

)

\ 25 24 23 22 21 20 19 18 17 16 15 14

Name
REQ—
MSG
I/O—
RST—
ACK
BSY—
Ground
DBO—
Ground
DB3DB5—
DB6—
DB7—
Ground
C/D—
Ground
ATN
Ground
SEL—
DBP—
DB1—
DB2—
DB4—
Ground
TPWR

DescriDtion/Notes

Not connected

.
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Macintosh Plus Cable Pinouts
Apple System Peripheral-8 Cable (connects Macintosh Plus to lmageWriter II
and Apple Personal Modem)
(Product part number: MOl 87)
(Cable assembly part number: 590-0340-A (stamped on cable itself).
...
678

Connector)

(DIN-8)
1
2
3
4
5
6
7
8

(DIN-8)
2
1
5
4
3
8
7
6

Macintosh Plus Adapter Cable (connects Macintosh Plus DIN-8 to existing
Macintosh DB-9 cables)
(Apple part number: M0189)
(Cable assembly part number: 590-0341-A (stamped on cable itself).
(DIN-8)
1
2
3
4
5
6
7
8

Name
+12V
HSK
TxD—
Ground
RxD—
TxD+
no wire
RxD+
Ground

Technical Note #65

(DB-9)
6
7
5
3
9
4
8
1

Notes

Jumpered to DB-9 pin 1 (in DB-9 connector)

Jumpered to DB-9 pin 3 (in DB-9 connector)
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#66:

Determining Which File System Is Active

Revised by:
Written by:

Robert Lenoil & Brian Bechtel
Jim Friedlander

August 1990
December 1985

This Technical Note discusses how to determine which file system a particular volume is running.
Changes since June 1990: Removed text about IDs $0001-$0016 being AppleShare volumes;
other file systems use this range too.
Under certain circumstances it is necessary to determine which file system is currently running on a
particular volume. For example, on a 64K ROM machine, your application (i.e., especially disk
recovery utilities or disk editors, etc.) may need to check for MFS versus HFS. Note that this is
usually not necessary, because all ROMs, except the original 64K ROMs, include HFS. If your
application only runs on 128K ROMs or newer, you do not need to check for HFS versus MFS.
You may need to check if a particular volume is in High Sierra, ISO 9660, or audio CD format.
Before performing these file system checks, be sure to call SysEnvirons, to make sure the
machine on which you are running has ROMs which know about the calls you need.
To check for HFS on 64K ROM machines, check the low-memory global FSFCBLen (at location
$3F6). This global is one word in length (two bytes) and is equal to -1 if MFS is active and a
positive number (currently $5E) if HFS is active. From Pascal, the following would perform the

check:

C ON S T
FSFCSLen
VAR
HFS:

=

$3F6;

(address of the low—memory global)

‘INTEGER;

HFS:= POINTER(FSFCBLen);
IF HFS > 0 THEN
(we’re running HFS)
ELSE
(we’re running MFS)
END;

If an application determines that it is running under HFS, it should not assume that all mounted
volumes are HFS. To check individual volumes for HFS, call PBHGetVInfo and check the
directory signature (the ioVSigWord field of an HParamBlockRec). A directory signature of
$D2D7 means the volume is an MFS volume, while a directory signature of $4244 means the
volume is an HFS volume.
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To find out if a volume uses a file system other than HFS or MFS, call PBHGetVInfo and
check the file system ID (the iOVFSID field of an HParamBlockRec). A file system ID of
$0000 means the volume is either HFS or MFS. A file system ID of $4242 means the volume is a
High Sierra volume, while a file system 11) of $4147 is an ISO 9660 volume, and a file system ID
of $4A48 is an audio CD volume. AppleShare and other file systems use a dynamic technique of
obtaining the first unused file system ID; therefore, low-numbered IDs cannot be associated with
any particular file system.
When dealing with High Sierra and ISO 9660 formats, do not assume that the volumes are CD
ROM discs. Support for these file systems is done with the External File System hook in the File
Manager, so any block-based media could potentially be in these formats. It is possible to have a
High Sierra formatted floppy disk, although it would be useless except for testing purposes.

Further Reference:
• Inside Macintosh, Volume IV, File Manager
• Technical Note #209, High Sierra & ISO 9660 CD-ROM Formats
• Technical Note #129, _SysEnvirons: System 6.0 and Beyond

.
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#67: How to Bless a Folder to Be the System Folder
Rewritten by: Colleen K. Delgadillo
Updated by: Jim Friedlander
Jim Friedlander
Written by:

May 1992
March 1988
January 1986

This Technical Note describes how to determine which folder on an HFS volume is the blessed
folder, that is, the folder that contains both the System file and the Finder.
Changes since January 1986: The information about how to find the “Blessed Folder” has
been deleted from this technical note. The FindFolder function can now be used to find the
“Blessed Folder” and is documented in Inside Macintosh Volume VI, pages 9-42 to 9-44. This
note now includes information about how to bless a folder to the new system folder.
Note: The following information may be effected by future changes to system software. If you
choose to use this information, you must do so at your own risk.
The way to bless a folder is by taking the longword which is the directory ID of the blessed folder
and putting it into the Master Directory Block (MDB). This can be accomplished by using the HFS
call PBSetVInfo. You should not attempt to change this block directly. First call
PBHGetVInfo and set ioVFnderlnfo[1] to the directory ID of the the new folder to be
blessed. Then call PBSetVInfo to save this information. Once you have done this, you will
find that the Finder takes a little while to realize that you have blessed the folder. Therefore, the
icon will take a little while to change. Exactly how long you will have to wait to see the new icon is
unknown.
Forcing the icon to change sooner is not a difficult task. The best way for you to see the icon
change more quickly is to change the modification date of the directory into which you are copying
the new System Folder. Doing this will cause the Finder to reexamine the window and its contents.
When the Finder notices that the volume’s modification date has changed, it begins scanning for
changes in all the open folders. This scanning process takes place about once every 10 seconds.
You can change the last modification date for that volume and the System Folder’s directory ID for
that volume using PBSetVInfo. Changing the file’s Fndr Info or renaming the file does not
change the modification date. When you call PBSetVInfo you will need to put the System
Folder’s directory ID in the longword at ioVfndr Info. This longword will be the first four
bytes of this directory ID. (As usual, whenever you make a change to a field of a structure you
need to first do a PBGet Cat Info, change what you are going to change, and then do
PBSetCat Info. This ensures that you change only the portion of the volume that you intended,
in this case a longword, and not the whole structure.)
Further Reference:
Master Directory Block: Inside Macintosh Volume IV on page 166.
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Searching Volumes—Solutions and Problems
Jim Luther
Jim Friedlander and Rick Blair

December 1985

—

January 1992
October 1988

This Technical Note discusses the PBCat Search function and tells why it should be used. It also
provides simple algorithms for searching both MFS and HFS volumes and discusses the problems
with indexed search routines.
Changes since October 1988: Includes information on PBCat Search and notes the
problems with indexed search routines. Source code examples have been added and revised.
Thanks to John Norstad at Northwestern University for pointing out some of the shortcomings of
the indexed search routines. Thanks to the System 7 engineering team for adding PBCat Search.

It may be necessary to search the volume hierarchy for files or directories with specific
characteristics. Generally speaking, your application should avoid searching entire volumes
because searching can be a very time-consuming process on a large volume. Your application
should rely instead on files being in specific directories (the same directory as the application, or in
one of the system-related folders that can be found with FindFolder) or on having the user find
files with Standard File.

Searching MFS Volumes
Under MFS, indexed calls to PBGetF Info return information about all files on a given volume.
Under HFS, the same technique returns information only about files in the current directory.
Here’s a short code snippet showing how to use PBGetF Info to list all files on an MFS volume:
PROCEDURE EnumMFS (theVRefNum: Integer);
search the MFS volume specified by theVRefNum
VAR
Pb: ParamBlockRec;
itemName: Str255;
index: Integer;
err: OSErr;
BEGIN
WITH pb DO
BEGIN
ioNamePtr := @itemName;
ioVRefNum := theVRefNum;
ioFVersNum := 0;
END;
index := 1;
REPEAT
pb.ioFDirlndex := index;
err := PBGetFlnfoSync(@pb);
IF err = noErr THEN
BEGIN
do something useful with the file information in pb
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END;
index := index + 1;
UNTIL err <> noErr;
END;

As noted in Macintosh Technical Note #66, a directory signature of $D2D7 means a volume is an
MFS volume, while a directory signature of $4244 means the volume is an }{FS volume.
Searching HFS Volumes
Fast, Reliable Searches Using PBCatSearch
The fastest and most reliable way to search an HFS volume’s catalog is with the File Manager’s
PBCatSearch function. PBCatSearch returns a list of FSSpec records to files or directories
that match the search criteria specified by your application. However, PBCatSearch is not
available on all volumes or under all versions of the File Manager. Volumes that support
PBCatSearch can be identified using the PBHGetVolParms function. (See the following
code.) Versions of the File Manager that support PBCatSearch can be identified with the
gestaltFSAttr Gestalt selector and gestaltFullExtFSDispatching bit as shown in
the following code:
FUNCTION HasCatSearch (vRefNurn: Integer) : Boolean;
See if volume specified by vRefNum supports PBCatSearch
VAR
pb: HpararnBlockRec;
infoBuffer: GetVolparmslnfoBuffer;
attrib: Longlnt;
BEGIN
HasCatSearch := FALSE; { default to no PBCatSearcn support
IF GestaltAvailable THEN { See Inside Macintosh Volume VI, Chapter 3
IF Gestalt(gestaltFSAttr, attrib) = noErr THEN
IF BTst(attrib, gestaltFullExtFSDispatching) THEN
BEGIN { this version of the File Manager can call PBCatSearch
WITH pb DO
BEGIN
ioNamePtr :
NIL;
ioVRefNum :
vRefNum;
ioBuffer := @infoBuffer;
ioReqCount := sizeof(infoBuffer);
END;
IF PBHGetVolParmsSync(@pb) = noErr THEN
IF BTST(infoBuffer.vMAttrib, bHasCatSearch) THEN
HasCatSearch := TRUE; { volume supports PBCatSearch
END;
END;

Note: File servers that support the AppleTalk Filing Protocol (AFP) version 2.1 support
PBCatSearch. That includes volumes and directories shared by System 7 File
Sharing and by the AppleShare 3.0 file server. Although AFP version 2.1 supports
PBCatSearch, the fsSBNegate bit is not supported in the ioSearchBits
field. Using PBCat Search to ask the file server to perform the search is usually
faster than using the recursive indexed search described in the next section.

PBCat Search should be used if it is available because it is usually much faster than a recursive
search. For example, the search time for finding all files and directories on a recent Developer CD
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was around 18 seconds with PBCatSearch. It took 6 minutes and 36 seconds with a recursive
indexed search. How long do you want the users of your application to wait?

can be used to collect a list of FSSpec records to all items on a volume by setting
ioSearchBits in the parameter block toO.

PBCat Search

Recursive Indexed Searches Using P BGet Cat Info
When PBCatSearch is not available, an application must resort to a recursive indexed search.
There are a couple of potential problems with a recursive indexed search; a recursive indexed
search can use up a lot of stack space and the volume directory structure can change in the multi
user/multiprocess Macintosh environment. The example code in this note addresses the stack space
problem, but for reasons explained later, does notaddress problems caused by multiple users or
processes changing the volume directory structure during a recursive search.
The default stack space on the Macintosh can be as small as 8K; therefore, the recursive indexed
search example shown in this Note encloses the actual recursive routine in a shell that can hold
most of the variables needed, which dramatically reduces the size of the stack frame. This example
uses only 26 bytes of stack space each time the routine recurses. That is, it could search 100 levels
deep (pretty unlikely) and use only 2600 bytes of stack space.
Please notice that when the routine comes back from recursing, it has to clear the nonlocal variable
err to noErr, since the reason the routine came back from recursing is that PBGetCat Info
returned an error:
EnumerateCatalog(myCPB.ioorDirlD);
err := noErr; {clear error return on way back)

Please notice also that you must set myCPB. ioDrDirld each time you call PBGetCat Info,
because if PBGetCat Info gets information about a file, it returns ioFlNum (the file number) in
the same location that ioDrDirID previously occupied.

Be sure to check bit 4, the fifth least significant bit, when you check the file attributes bit to see if
you’ve got a file or a folder. The following routine uses MPW Pascal’s BTST function to check
that bit. If you use the Toolbox bit manipulation routines (e.g., BitTst), remember to order the
bits in reverse order from standard 68000 notation.

Here is the routine in MPW Pascal:
PROCEDURE EnumerSheil

(vRefNumToSearch: Integer;
dirlDToSearch: Longlnt);

{
{

the vRefNurn to search)
the dirlD to search

VAR
itemName: Str63;
rnyCPB: CInfoPBRec;
err: OSErr;

PROCEDURE EnurnerateCatalog
C ON S T
ioDirFlgBit = 4;
VAR
index: Integer;
BEGIN
EnurnerateCatalog
index := 1;
REPEAT
WITH rnyCBP DO

(dirlDToSearch:
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BEGIN
ioFDirlndex := index;
ioDrDirlD :
dirlDToSearch;
fjller2

:=

0;

{

{ we need to do this every

time through
Clear the ioACUser byte if search is
interested in it. Nonserver volumes
wont clear it for you and the value
returned is meaningless.

END;
err : PBGetCatlnfo(@myCPB, FALSE);
IF err = noErr THEN
IF BTST(myCPB.ioFlAttrib, ioDirFlgBit)
BEGIN { we have a directory

THEN

do something useful with the directory information
in myCPB }
EnurnerateCatalog(myCPB.ioDrDirlD);
err := noErr; (clear error return on way back)
END
ELSE
BEGIN

{ we have a file
do something useful with the file information
in myCPB

END;
index := index ÷ 1;
UNTIL (err <> noErr);
END;
( EnumerateCatalog

BEGIN { EnumerShell
WITH myCPB DO
BEGIN
ioNameptr
@itemName;
ioVRefNum := vRefNumToSearch;
END;
EnurnerateCatalog (dirlDToSearch);
END; { EnumerShell

InMPWC:
/* the following variables are globals *1
1* for the PBGetCatlnfo call */
gMyCPB;
HFilelnfo
/* place to hold file name /
gltemName;
StrE3
/* the usual */
OSErr
gErr;

1*

*1

void EnurnerateCatalog (long
1* Enumeratecatalog *1
short
do

mt

mt

dirlDToSearch)

index=l;

gMyCPB.ioyDirlndex= index;
gMyCPB. ioDirlD= dirlDToSearch;

gMyCPB.filler2= 0;
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/* we need to dc this every time
I
1* through, since GetCatinfo
*1
/ returns ioFlNum in this field /

/* Clear the ioACUser byte if search is
/* interested in it. Nonserver volumes wont
*1
/* clear it for you and the value returned is /
1* meaningless. *1
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gErr= PBGetCatlnfo(&gMyCPB,false);
if (gErr == rioErr)
if

0)

((gMyCPB.ioFlAttrib & ioDirMask)
we have a directory */

/

1* do something useful with the directory information */
in gMyCPB *1

/

/
EnumerateCatalog(gMyCPB.ioDirlD); / recurse
*/
/*
way
back
on
return
error
clear
gErr = noErr;
else
/ we have a file */

1* do something useful with the file information *1
/ in gMyCPB *1

++index;
while (gErr = noErr);
1* EnumerateCatalog *1

*1

1*
EnumerShell(.short

1

mt

vRefNumToSearch,

long

mt

dirlDToSearch)

1* EnumerShell *1
gMyCPB.ioName?tr = gltemName;
gMyCPB. ioVRefNum = vRefNumToSearch;
EnumerateCatalog (dirlDToSearch);
/* EnumerShell *1

Please make sure that you axe running under lIPS before you use this routine (see Technical Note
#66). You can search the entire volume by specifying a starting directory ID of fsRtDirlD, the
root directory constant. You can do partial searches of a volume by specifying a starting directory
ID other than fsRtDirlD.

Searching in a Multi-user/Multiprocess Environment
Volumes can be shared by multiple users accessing a file server or multiple processes running on a
single Macintosh. Each user or process with access to such a shared volume may be able to make
changes to the volume’s catalog at any time. Changes in a volume’s catalog in the middle of a
search can cause two problems:
•
•

Files and directories renamed or moved by another user or process can be entirely missed or
found multiple times by a search routine.
A search routine can easily lose track of its position within the hierarchical directory structure
when files or directories are created, deleted, or renamed by another user or process.

A volume searched with a single call to PBCat Search ensures that all parts of the volume are
searched without another user or process changing the volume’s catalog. However, a single call to
PBCat Search may not be possible or practical because of the number of matches you expect, or
because you may want to set a time limit on the search so that the user can cancel a long search.
PBCatSearch returns a catChangedErr (—1304) and no matches when the catalog of a
volume is changed by another user or process in a way that might affect the current search. The
search can be continued with the CatPos itionRec returned with the cat ChangedErr error,
but at the risk of missing catalog entries or fmding duplicate catalog entries.
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Things aren’t so nice for search routines based on indexed File Manager calls. The File Manager
won’t notify you when a volume’s catalog has changed. In fact, there are several ways the catalog
can change that are very difficult to detect and correct for. Since methods that attempt to
resynchronize an indexed search and find all catalog entries that might be missed or found multiple
times when the catalog changes do not work for all cases, those methods are not discussed in this
Technical Note. The following paragraphs describe why some changes are very difficult to detect.
There are three changes you can make to the contents of a directory that change the list of files and
directories returned by an indexed search: creating, deleting, and renaming. Directories of an }IFS
volume are always sorted alphabetically, so when a file or subdirectory is deleted from a directory,
any directory entries after it bubbles up to ff1 the vacated entry position; when a file or subdirectory
is created, it is inserted into the list and all entries after it bubbles down one position. When a file
or subdirectory is renamed, it is removed from its current position and moved into its alphabetically
correct position. The first two changes, creating and deleting, can be detected only at the parent
directory level. That’s because a creation or deletion changes only the modification date of the
parent directory but not the modification date of any of the parent directory’s ancestors. Renaming
a file or subdirectory does not change the modification date of the file or subdirectory renamed or
the modification date its parent directory, but it does change the order of files and subdirectories
found by an indexed search.
With this in mind, here are a couple of examples that are very difficult to detect.
The first example shows a file, Dashboard, moved (by another user or process) with PBCatMove
from the CDevs subdirectory to the Control Panels subdirectory. (See figures 1 and 2.) At the time
of the move, the search routine has just finished recursively looking through the Development
directory and is ready to recursively search the Games directory. After the move, two directories,
CDevs and Control Panels, have new modification dates but no change is seen at the root directory
of My Disk. There is nothing to immediately tell the search routine something has changed (except
for the volume modification date which may or may not mean the directory structure has changed),
so the search will see Dashboard twice. If the move were in the opposite direction, from Control
Panels to CDevs, Dashboard would be missed by the search routine.

My Di

System Folder

I
Dropper
Oectto

h

Kibitz

I

Control Panels

-

Dashboard

Figure 1 Before Dashboard Is Moved With PBCatMove
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Modification
date same

System Folder

Development

Controi Panels

Kibitz

Dropper

CDevs

Obje that
moved

Modification
date changed

Dashboard

Figure 2 After Dashboard Is Moved With PBCatMove
The second example (see Figures 3 and 4) shows a directory, Toys, renamed (by another user or
process) with PBHRename to Games. At the time of the move, the search routine has seen the files
Aardvark and Letter and is looking at the third object in the directory, the file Résumé. After the
move, the index pointer is still pointing at the third object but now the third object is the file Letter,
a file that has already been seen by the search. This change cannot be detected by looking at the
parent directory’s modification date because PBHRename does not change any modification dates.
However, this change can be detected by checking to see if the index pointer still points to the same
file or directory. The search routine could re-index through the directory to find the Résumé file
again and start searching from there, but what about the directory that was renamed? The search
routine either must miss it (and its contents) or it must repeat the search of the entire directory to
ensure nothing is missed.

ri

Search Dir

Aardvark

Letter

Résumé

4

Index

Toys

4

Object to rename

Figure 3 Before Toys Is Renamed With PBHRename
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ri

SearchDir

Aardvark

Games

4

Renamed object

Letter

Résumé

*

Index

Figure 4 After Toys Is Renamed to Games With PBHRename
As these examples show, a change during a search of a hierarchical directory structure with
indexed File Manager calls involves the risk of missing catalog entries or finding duplicate catalog
entries. If your application depends on seeing all items on a volume at least once and only once,
you should make the users of your application aware of the problems associated with indexed
searches and suggest to them ways to make sure the volume’s catalog is not changed during the
indexed search. Here’s a good suggestion you could make to the user: do not use other programs
during the search. Other programs may create, delete, or rename files during the search.

Conclusion
You should always use PBCatSearch to search a volume if it is available. If PBCatSearch
isn’t available and you must use an indexed search, be aware that it is difficult to ensure that you
do not miss some catalog entries or see some catalog entries multiple times during your search.
Further Reference:
• Inside Macintosh, Volume IV, The File Manager
• Inside Macintosh, Volume V, File Manager Extensions in a Shared Environment
• Inside Macintosh, Volume VI, The Finder Interface
• Inside Macintosh, Volume VI, The File Manager
• Technical Note #66, Determining Which File System Is Active
• Technical Note #305, PBShare, PBUnshare, and PBGetUGEntry

.
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#69: Setting ioFDirlndex in PBGetCatlnfo Calls
See also:

The File Manager
Technical Note #24—Available Volumes and Files
Technical Note #67—Finding the Blessed Folder

Written by:
Updated:

Jim Friedlander

February 15, 1986
March 1, 1988

This technical note describes how to set

ioFDirlndex

for

PBGetCat Info.

The File Manager chapter of Inside Macintosh volume IV is not very specific in
describing how to use ioFDirlndex when calling PBGetCat Info. It correctly says that
ioFDirlndex should be positive if you are making indexed calls to PBGetCat Info
(analogous to making indexed calls to PBGetVInfo as described in Technical Note
#24). However, the statement “If ioFDirlndex is negative or 0, the File Manager returns
information about the file having the name in ioNamePtr...” is not specific enough.
If ioFDir Index is 0, you will get information about files or directories, depending on
what is specified by ioNamePtr”.

If ioFDirlndex is —1, you will get information about directories only. The name in
ioNamePtr” is ignored. For example, given the following tree structure (with sample
DirIDs for the directories):
Root

MyFiles2

Sys

El

El

El

System

Finder

Fuel

N

El

SubFi1es

Fiie2

El
Fiie3
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Calling PBGetCatlnfo
We will now make calls to PBGetCat Info of the form:
err:= PBGetCatlnfo(@myClnfoPBRec,FALSE);

Note: We will assume that we just have a WDRefnum and a file name—the information
that SFGetFile returns.

Setting up the parameter block
We will use the following fields in the parameter block. Before the call, ioComp let ion
will always be set to NIL, ioNamePtr will always point at a str255, ioVRefNum will
always contain a WDRefNum that references the directory ‘SubFiles’, and offset 48
(dir ID/f iNum) will always contain a zero:
Offset in
parameter block

Variable name(s)

18

ioCompletion
ioNamePtr

22
28
48
100

iovRefNum
ioFDirlndex
ioDirID/ioFLNurn/ioDrDirID
ioDrparlD/ioFlParID

12

Sample calls to PBGetCatlnfo
The first example will call PBGetCat Info for the file ‘F11e3’—we will get information
about the file (ioFDirlndex = 0):
After the call

Before the call
ioNameptr”
ioFDirlndex

‘File3’
0

ioNamePtr”:
Offset 48(ioFLNum):
Offset 100(parlD):

‘File3’
a file number
57

Now we will get information about the directory that is specified by the iovRefNum
(ioFDirlndex = —1). Notice that ioNamePtr” is ignored:

After the call

Before the call
ioNamePtr”
ioFDirlndex

Technical Note #69

ignored
—1

ioNamePtr”:
Offset 48(dirlD):
Offset 100(parlD):
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‘Sub Files’

57
37
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Notice that, since ioNamePtr” is ignored, Offset 48 contains the dir ID of the directory
specified by the iovRefNum that we passed in and that Offset 100 contains the parent ID
of that directory.
Notice that if we try to get information about the directory SubFiles by calling
PBGetCat Info with ioFDirlndex set to 0, we will get an error —43 (File not found
error) back because there is neither a file nor a directory with the name ‘SubFiles’ in the
directory that iovRefNum refers to.
If you specify a full pathname in ioNamePtr”, then the call returns information about
that path, whether it is a directory or a file. The iovRefNum is ignored:
Before the call
ioNamePt r
ioFDirlndex:
ioVRefNum:
‘‘:

After the call

‘Root:Sys’
0
refers to ‘SubFiles’

ioNamePt r t:
Offset48(dirlD):

‘Root :Sys’

Offset 100

2

(pariD):

17

Or, if the full pathname specifies a file, the iovRefNum is overridden:
Before the call
ioNamePt r
’:
t
ioFDirlndex
ioVRefNum

After the call

‘Root:Sys:Finder’
0
refers to ‘SubFiles’

ioNamePt r”:

Offset 48 (fiNum):
Offset 100 (pariD):

‘Root:Sys:Finder’
fileNumber
17

Or, given an ioVRefNum that refers to MyFiles2 and a partial pathname in
we’ll get information about the directory ‘SubFiles’:
Before the call
ioNamePtr’
ioFDirlndex
ioVRefNum:

ioNamePtr”,

After the call

‘SubFiles’
0
refers to ‘MyFiles2’

ioNameptr”:

Offset48(dirlD):

Offset 100

(pariD):

‘SubFiles’
57
37

PBGetCatlnfo and The Poor Man’s Search Path (PMSP)
If no ioDirlD is specified (ioDirlD is set to zero), calls to PBGetCatlnfo will return
information about a file in the specified directory, but, if no such file is found, will
continue searching down the Poor Man’s Search Path. Note: the PMSP is not used if
ioFDirlndex is non-zero ( either —1 or >0). The default PMSP includes the directory
specified by ioVRefNum (or, if ioVRefNum is 0, the default directory) and the directory
that contains the System File and the Finder—the blessed folder. So for example:
Before the call
ioNamePtr”
ioFDirlndex

After the call

‘System’

ioNamePt r”:
‘System’
Offset 48 (ioFLNum): a file number
Offset 100 (pariD): 17

0

You must be careful when using PBGetCat Info in this way to make sure that the file
you’re getting information about is in the directory that you think it is, and not in a
directory further down the Poor Man’s Search Path. Of course, this does not present a
problem if you are using the fName and the vRefNum that SFGetFile returns.
Technical Note #69
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If you want to specifically look at a file in the blessed folder, please use the technique
described in technical note #67 to get the dir ID of the ‘blessed folder’ and then use that
dirlD as input in the ioDirlD field of the parameter block (offset 48).

Summary
If

(DirID =
ioFDirlndex is

0 in all the following):
set to 0:

1) Information will be returned about files.
2) Information will be returned about directories as follows:
A) If a partial pathname is specified by ioNamePtr then the volume
and directory will be taken from iovRefNum.
B) If a full pathname is specified by ioNamePtr’. In this case,
ioVRefNum is ignored.
If ioFDirlndex is set to —1:
1) Only information about directories will be returned.
2) The name pointed to by ioNameptr is ignored.
3) If Dir ID and ioVRefNum are 0, you’ll get information about the default
directory.

.
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#70: Forcing Disks to be Either 400K or 800K
See also:

The Disk Driver
The Disk Initialization Package

Written by:
Updated:

Rick Blair

February 13, 1986
March 1, 1988

This document explains how to initialize a disk as either single- or double
sided. It only applies to 800K drives, of course.
You can call the disk driver to initialize a disk and determine programmatically whether it
should be initialized as single- (MFS) or double- (HFS) sided. All you have to do is call
the Sony driver directly to do the formatting then the Disk Initialization Package to write
the directory information.
.

Note: This is not the way you should normally format disks within an application. If the
user puts in an unformatted disk, you should let her or him decide whether it becomes
single- or double-sided via the Disk Initialization dialog. This automatically happens
when you call DlBadMount or the user inserts a disk while in Standard File. The intent of
this technical note is to provide a means for specific applications to produce, say, 400K
disks. An example might be a production disk copying program.

From MPW Pascal:
VAR
error:
IPtr:
paramBlock:

OSErr;
INTEGER;
ParamBlockRec;

(needs OSIntf}

WITH paramBlock DO BEGIN
ioRefNum := -5;
ioVRefNurn :
1;
csCode := 6;
IPtr: =@csParam;
IPtr” : =1;
END;

{.Sony driver)
(drive number)
(format control code)
(pretend it’s an INTEGER)
{number of sides)

error:=PBControl(@paramBlock,
IF error=ControlErr THEN

FALSE);

(do the call)

{you are under MFS, which doesn’t support control code
(would always get formatted single-sided anyway.)
{other errors are possible: ioErr, etc.)
END;
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From MPW C:
OSErr
CntrlParam

error;
paramBlock;

paramBlock.ioCRefNum = -5;
paramBlock.ioVRefNum = 1;
paramBlock.csCode = 6;
paramBlock.csParam[OJ=l;

/* Sony driver*/
/*drjve number*/
/*format control code*/
/*for single sided,2 for double_sided*/

error=PBControl(&paramBlock, false); /*do the call*/
if (error==controlErr)
/*yu are under MFS, which doesn’t support control code 6,
/*would always get formatted single-sided anyway.*/
/*other errors are possible: ioErr, etc.*/

.

but it*/

You then call DIZero to write a standard (MFS or HFS) directory. It will produce MFS if
you formatted it single-sided, and HFS if you formatted double-sided.

.

.
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ce
This note will explain how code can be written to determine the referen
known.
number of a previously installed driver when only the name is
still be
Changes since 2/86: Since the driver can be purged and the DCE
allocated, the code now tests for dCtlDriver being NIL as well.
Inside Macintosh
You should already be familiar with The Device Manager chapter of
before reading this technical note.
the reference
The Pascal code at the end of this note demonstrates how to obtain
number may
number of a driver that has been installed in the Unit Table. The reference
trol and
Con
then be used in subsequent calls to the Device Manager such as Open,
Prime.

r dCtlDriver is
One thing to note is that the dRAMBased bit really only tells you whethe
or RAM. SCSI
a pointer or a handle, not necessarily whether the driver is in ROM
pointers
contain
entries
drivers, for instance, are in RAM but not relocatable; their DCE
to them.
From MPW Pascal:
PROCEDURE GetDrvrRefNum(driverName:
TYPE
WordPtr

=

CONST
UTableBase
UnitNtryCnt

=
=

dRAMBased
drvrName

=
=

Str255;

VAR drvrRefNum:

INTEGER);

INTEGER;

$11C;
$102;

{low memory globals}

6;
$12;

{bit in dCtlFlags that indicates ROM/RAM)
{length byte and name of driver [string]

VAR
riegCount
DCEH
drivePtr
s
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BEGIN
UprString(driverName,
negCount

:=

-

FALSE);

{force same case for compare}

WordPtr(UnitNtryCnt)”;

(get -(table size)

(Check to see that driver is installed, obtain refNum.
(Assumes that an Open was done previously
probably by an INIT.)
(Driver doesn’t have to be open now, though.)
--

drvrRefNum

—

12 + 1;

(we’ll start with driver refnum
right after .ATP entry)

=

—12,

{Look through unit table until we find the driver or reach the
end.)
REPEAT
drvrRefNum := drvrRefNum
1; {bump to next refnum}
DCEH := GetDCtlEntry(drvrRefNum); {get handle to DCE)
—

s

:=

(no driver,

‘‘;

no name)

IF DCEI-I <> NIL THEN
WITH DCEH’ DO BEGIN

(this is safe
no chance of heap moving
before dCtlFlags/dCtlDriver references)
IF (dCtlDriver <> NIL) THEN BEGIN
IF BTST(dCtlFlags, dRAMBased) THEN
drivePtr := Handle(dCtlDriver) {zee deréference)
ELSE
drivePtr := Ptr(dCtlDriver);
--

IF drivePtr <> NIL THEN BEGIN
s := StringPtr(ORD4(drivePtr) + drvrName)”;
UprString(s,FALSE); (force same case for compare)
END;
END;
(IF)
END;
{WITH)
UNTIL

(s

=

driverName)

OR

(drvrRefNum

=

negCount);

(Loop until we find it or we’ve just looked at the last
slot.)
IF s <> driverName THEN drvrRefNum := 0;
END;

(can’t find driver)

From MPW C:
short

GetDrvrRefNum(driverName)
*driverName [2561

char

1*

GetDrvrRefNum
#define

*1
UnitNtryCnt Oxld2

/*bit in dCtlFlags that indicates ROM/RAM*/
*define
dRANBased
6
/*length byte and name of driver
f string] */
#define
drvrName
0x12
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negCount, dRef;
DCEH;
*drjveptr *3;

short
DCtlHandle
char
negCount

_*(short *) (UnitNtryCrit);

=

/*get —(table size) *7

refNum.*/
/*Check to see that driver is installed, obtain
probably by an INIT.*/
/*Assumes that an Open was done previously
/
gh.*
/*Driver doesn’t have to be open now, thou
--

dRef

=

—12,
/*well start with driver refnurn
*/
entry
right after .ATP
==

—12 + 1;

r or reach the
/*Look through unit table until we find the drive
end. *7
do
dRef
DCEH
s
if

_

=

1; /*burnp to next refrnmt*/
DCE*/
GetDCtlEritry(dRef); /*get handle to

=

!= nil) && ( (**DCEH) .dCtlDriver != nil)

((DCEH
if

(((**DCEI4).dctlFlags >> dRAMBased) & 1)
/ test dRamBased bit *1
*(Handle) (**DCEH) .dCtlDriver;
driveptr
/*zee deréference*/

else
driveptr
if

=

(**DCEH) .dCtlDriver;

nil)
(driveptr !
drivePtr + drvrName;
s
=

(dRef != negCount));
while (EqualString(s,driverName,O,O) &&
at the last slot.*/
ed
look
/*Loop until we find it or we’ve just
(EqualString(s,driverName,O,O))
return dRef;
else
r*/
return 0; /*can’t find drive
if

11* GetDrvrRefNum *1

number.
That’s all there is to locating a driver and picking up the reference
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This Technical Note discusses techniques for optimizing code for printing on the LaserWriter.
Changes since March 1988: Updated the “Printable Paper Area” and “Memory
Considerations” sections as well as the printer IDs, moved the error messages from the end of the
Note to Technical Note #161, A Printing Loop That Cares..., and removed the “Spool-APage/Print-A-Page” section because Technical Note #125, Effect of Spool-A-Page/Print-A-Page on
Shared Printers, already thoroughly covers this topic.

Introduction
Although the Printing Manager was originally designed to allow application code to be printer
independent, there are some things about the LaserWriter that, in some cases, have to be addressed
in a printer dependent way. This Note describes what the LaserWriter can and cannot do, memory
considerations, speed considerations, as well as other things you need to watch out for if you want
to make your printing more efficient on the LaserWriter.

How To Determine The Currently Selected Printer
With the addition of new picture comments and the PrGeneral procedure, an application should
never need to know the type of device to which it is connected. However, some developers feel
their application should be able to take advantage of all of the features provided by a particular
device, not just those provided by the Printing Manager, and in doing so, these developers produce
device-dependent applications, which can produce unpredictable results third-party and new Apple
printing devices. For this reason, Apple strongly recommends that you use only the features
provided by the Printing Manager, and do not try to use unsupported device features.
Even though there is no supported method for determining a device’s type, there is one method
described in the original Inside Macintosh that still works for ImageWriter and LaserWriter printer
drivers. This method is not supported, meaning that at some point in the future it will no longer
work, if you use this method in your application, it is up to you to weigh the value of the feature
against the compatibility risk. The following method works for all ImageWriter, ImageWriter II,
and LaserWriter (original, Plus, lINT, IINTx) drivers. Since all new devices released from Apple
and third-party developers have their own unique ID, it is up to you to decide what to do with an
ID that your application does not recognize.
if you are using the high-level Printing Manager interface, first call PrValidate to make sure
you have the correct print record. Look at the high byte of the wdev word in the TP rSt 1
subrecord of the print record. Note that if you have your own driver and want to have your own
number, please let DTS know, and DTS can register it.
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Following is the ciuTent list of printer IDs:
Printer
JmageWriter I, ImageWriter II
LaserWriter, LaserWriter Plus,
LaserWriter TINT, LaserWriter IINTX, and
Personal LaserWriter wr
LaserWriter IISC, Personal LaserWriter SC
ImageWriter LQ

wDev
1

.

3
4

5

of getting the
If you are using the low-level Printing Manager interface, there is no dependable way the low-level
using
wDev information. You should not attempt to determine the device ID when
Printing Manager interface.

Using QuickDraw With the LaserWriter
ted (via
When you print to the LaserWriter, all of the QuickDraw calls you make are transla
of the
Most
ROM.
QuickDraw bottlenecks) into PostScript®, which is in the LaserWriter
The
ions.
except
operations available in QuickDraw are available in PostScript, with a few
LaserWriter driver does not support the following:
•

XOR and Not XOR transfer modes.

•

The grafverb invert.
Use
_SetOrigin calls within PrOpenPage and PrClosePage calls.
)
driver.
OffsetRect instead. (This is fixed in version 3.0 and later of the
Refer
egions are ignored. You can simulate regions using polygons or bitmaps.
offcreate
to
how
to Technical Note #41, Drawing Into An Off-Screen Bitmap, for

•
•

•
•

screen bitmaps.
Clip regions should be limited to rectangles.
There is a small difference in character widths between screen fonts and printer
fonts. Only the end points of text strings are the same.

.

What You See Is Not Always What You Get
standard
Unfortunately, what you see on the screen is not always what you get. If you are using
as it is
riter
LaserW
on
the
graphic objects, like rectangles, circles, etc., the object is the same size
and
text
case:
the
not
is
on the screen. There are, however, two types of objects where this
bitmaps.
widths of
The earlier noted difference between the widths of characters on the screen and the
integrity
in
the
mainta
characters on the printer is due to the difference in resolution. However, to
of the
points
end
of line breaks, the driver changes the word and character spacing to maintain the
of
widths
the
or
ns
lines as specified. What this all means is that you cannot count on the positio
l
origina
the
in
why
printed characters being exactly the same as they are on the screen. This is
text
the
MacDraw®, for example, if one carefully places text and a rectangle and prints it,
tion does
sometimes extends beyond the bounds of the rectangle on the printed page. If an applica
the
its own line layout (i.e., positions the words on the line itself), then it may want to disable
picture
LaserWriter’s line layout routines. To disable these routines, use the LineLayoutOff
for
izing
Optim
#91,
Note
cal
comment described in the LaserWriter Reference Manual and Techni
the LaserWriter—Picture Comments.
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The sole exception to this rule is if an application is running on 128K ROMs or later. The 128K
ROM Font Manager supports the specification of fractional pixel widths for screen fonts,
increasing the screen to printer accuracy. This fractional width feature is disabled by default. To
enable it, an application can use _SetFractEnable, after calling _InitFonts.
Applications can use picture comments to left-, right-, or center-justify text. Only the left, right, or
center end points are accurate. If the text is fully justified, both end points are accurate. Technical
Note #91, Optimizing for the LaserWiiter—Picture Comments, discusses these picture comments.

Memory Considerations
To print to the LaserWriter, you need to make sure that you have enough memory available to load
the driver’s code. The best way to do this is to have all the code you need for printing in a separate
segment and unload everything else. When you print to the LaserWriter you are only able to print
in Draft mode. You are not able to spool (as the ImageWriter does in the standard or high-quality
settings), and your print code, data, and the driver code have to be resident in memory.
In terms of memory requirements, there is not any magic number that always works with all printer
drivers (including third-party printer drivers) that are available for the Macintosh. To make sure
there is enough memory available during print time, you should make your printing code a separate
segment and swap out all unwanted code and data before you call _PrOpen.

Printable Paper Area
On the LaserWriter there is a 0.45-inch border that surrounds the printable area of the paper (this is
assuming an 8.5” x 11” paper). if you select the “Larger Print Area” option in the Page Setup
dialog box, the border changes to 0.25 of an inch. This printable area is different than the available
print area of the hnageWriter. An application cannot print a larger area because of the memory
PostScript needs to image a page. PostScript takes the amount of memory available in the printer
and centers it On the paper, and there is not enough RAM in the LaserWriter to image an entire
sheet of paper.

Page Sizes
Many developers have expressed a desire to support page sizes other than those provided by the
Apple printer drivers. Even though some devices can physically support other page sizes, there is
no way for an application to tell the driver to use this size. With the ImageWriter driver, it is
possible to modify certain fields in the print record and expand the printable area of the page.
However, each of the Apple drivers implements the page sizes in a different way. No one method
works for all drivers. Because of this difference, it is strongly recommended that applications do
not attempt to change the page sizes provided in the “Style” dialog box. if your application
currently supports page sizes other than those provided by the printer driver, you are taking a
serious compatibility risk with future Apple and third-party printer drivers.
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Speed Considerations
application can use to
Although the LaserWriter is relatively fast, there are some techniques an
ensure its maximum performance.
c t,
Try to avoid using the QuickDraw Erase calls (e.g., _E r a s e Re
n because
_EraseOval, etc.). It takes a lot of time to handle the erase functio
ssary
every bit (90,000 bits per square inch) has to be cleared. Erasing is unnece
does.
screen
the
way
the
erased
because the paper does not need to be
Printing patterns takes time, since the bitmap for the pattern has to be built. The
the
patterns black, white, and all the gray patterns have been optimized to use
takes
it
just
but
works,
it
pattern
nt
PostScript gray scales. If you use a differe
longer than usual. In addition, the patterns in driver version 3.0 are rotated; they
are not rotated in version 1.0.

Try to avoid frequently changing fonts. PostScript has to build each character it
needs either by using the drawing commands for the built-in LaserWriter fonts or
by resizing bitmaps downloaded from screen fonts on the Macintosh. As each
character is built, it is cached (if there’s room), so if that character is needed again
PostScript gets if from the cache. When the font changes, the characters have to be
built from scratch in the new font, which takes time. If the font is not in the
LaserWriter, it takes time to download it from the Macintosh. If the user has the
option of choosing fonts, you have no control over this variable; however, if you
control which fonts to use, keep this in mind.
•

Avoid using _TextBox. It makes calls to EraseRect, which slows the
printer, for every line of text it draws. You migfi want to use a different method of
displaying text (e.g., _DrawString or_DrawText) or write your own version
of _TextBox. If an application is currently calling TextBox, changing to
another method of displaying text can improve speed on lEe order of five to one.

•

Because of the way rectangle intersections are determined, if your clip region falls
outside of the rPage rectangle, you slow down the printer substantially. By
making sure your clip region is entirely within the rPage rectangle, you can get a
speed improvement of approximately four to one.

•

Do not use spool-a-page/print-a-page as some applications do when printing on the
JinageWiiter. It slows things down considerably because of all of the preparation
that has to be done when ajob is initiated. Refer to Technical Note #125, Effect of
Spool-A-Page/Print-A-Page on Shared Printers, for more information.

•

Using _DrawChar to place every character to print can take a lot of time. One
reason, of course, is because it has to go through the bottlenecks for every character
that is drawn. The other is that the printer driver does its best to do line layout,
making the character spacing just right. If you are trying to position characters and
the driver is trying to position characters too, there is conflict, and printing takes
much longer than necessary. In version 3.0 of the driver, there are picture
m.
comments that turn off the line layout optimization, alleviating some of the proble
ents,
Refer to Technical Note #91, Optimizing for the LaserWriter—.Picture Comm
for more information.

.
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Clipping Within Text Strings
When clipping characters out of a siring, make sure that the clipping rectangle or region is greater
than the bounding box of the text you want to clip. The reason is that if you clip part of a character
(e.g., a descender), the clipped character has to be rebuilt, which takes time. In addition, because
of the difference between screen fonts and printer fonts, chances are that you cannot accurately clip
the right characters unless you are running on the 128K ROMs and have fractional pixel widths
enabled.

When to Validate the Print Record
To validate the print recoiti, call Prvalidate. You need validation to check to see if all of the
fields are accurate according to the current printer selected and the current version of the driver.
You should call Prvalidate when you have allocated a new print record or whenever you need
to access information from the print record (i.e., when you get r P age). The routines
PrStlDialog and PrJobDialog call PrValidate when they are called, so you do not have
to worry about it if you use these calls.

Empty QuickDraw Objects
QuickDraw objects that are empty (i.e., they have no pixels in them) and are filled but not framed,
do not print on the ImageWriter and do not show up on the screen; however, on the LaserWriter
they are real objects and do print.
Further Reference:
Inside Macintosh, Volume I, QuickDraw
• Inside Macintosh, Volume II, The Printing Manager
• LoserWriter Reference Manual
• Technical Note #41, Drawing Into An Off-Screen Bitmap
• Technical Note #91, Optimizing for the LaserWriter—Picture Comments
• Technical Note #125, Effect of Spool-A-Page/Print-A-Page on Shared Printers
• Technical Note #161, A Printing Loop That Cares...
• PostSciipt Language Reference, Adobe Systems, Incorporated
• PostScript Language Tutorial and Cookbook, Adobe Systems, Incorporated
MacDraw is a registered trademark of Claris Corporation.
PostScript is a registered trademark of Adobe Systems, Incorporated.
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This discusses color printing in a Macintosh application.
g in color
Whereas the original eight-color model of QuickDraw was sufficient for printin
more
on the lmageWriter II, the introduction of Color QuickDraw has created the need for
sophisticated printing methods.
riter
The first section describes using the eight-color QuickDraw model with the lmageW
Color
II and lmageWriter LQ drivers. Since the current Print Manager does not support
riters.
GrafPorts, the eight-color model is the only method available for the lmageW
images
The next section describes a technique that can be used for printing halftone
using PostScript (when it is available). Also described is a device independent
on any
technique for sending the PostScript data. This technique can be used
the
LaserWriter driver 3.0 or later. It will work with all LaserWriters except the
LaserWriter uSC.
It is very likely that better color support will be added to the Print Manager in the future.
Until then, these are the best methods available.
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Part 1, ImageWriters
The lmageWriter drivers are capable of generating each of the eight standard colors
defined in QuickDraw by the following constants:
whiteColor
blackColor
redColor
greenColor
blueColor
cyanColor
magentaColor
yellowColor

To generate color all you need to do is set the foreground and background colors before
you begin drawing (initially they are set to blackColor foreground and whiteColor
background). To do this you call the QuickDraw routines ForeColor and BackColor as
described in Inside Macintosh. If you are using QuickDraw pictures, make sure you set
the foreground and background colors before you call ClosePicture so that they are
recorded in the picture. Setting the colors before calling DrawPicture doesn’t work.
The drivers also recognize two of the transfer modes: srcCopy and srcOr. The effect of
the other transfer modes is not well defined and has not been tested. It may be best to
stay away from them.

Caveats
When printing a large area of more than one color you will encounter a problem with the
ribbon. When you print a large area of one color, the printer’s pins pick up the color from
the back of the ribbon. When another large area of color is printed, the pins deposit the
previous color onto the back of the ribbon. Eventually the first color will come through to
the front of the ribbon, contaminating the second color. You can get the same kind of
effect if you set, for example, a foreground color of yellow and a background color of
blue. The ribbon will pick up the blue as it tries to print yellow on top of it. This problem is
partially alleviated in the 2.3 version of the lmageWriter driver by using a different
printing technique.
The ribbon goes through the printer rather quickly when printing large areas. When the
ribbon comes through the second time the colors don’t look too great.
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Part 2, LaserWriters
Using the PostScript ‘image’ Operator to Print Hattones
About ‘image’
The PostScript image operator is used to send Bitmaps or Pixmaps to the LaserWriter.
The image operator can handle depths from 1 to 8 bits per pixel. Our current
LaserWriters can only image about twenty shades of gray, but the printed page will look
like there’s more. Being that the image operator is still a PostScript operator, it expects
its data in the form of hexidecimal bytes. The bytes are represented by two ASCII
characters(O-9,A- F). The image operator takes these parameters:
width

height

depth

matrix

image-data

The first three are the width, height, and depth of the image, and the matrix is the
transformation matrix to be applied to the current matrix. See the PostScript Language
Reference Manual for more information. The image data is where the actual hex data
should go. Instead of inserting the data between the first parameters and the image
operator itself, it is better to use a small, PostScript procedure to read the data starting
from right after the image operator. For example:
640 480 8

[640 0 0 480 0 0)

{currentfile picstr readhexstring pop}
image
FF 00 FF 00 FF 00 FF 00

In the above example, the width of the image is 640, the height is 480, and the depth is
8. The matrix (enclosed in brackets) is setup to draw the image starting at QuickDraw’s
0,0 (top left of page), and with no scaling. The PostScript code (enclosed in braces) is
not executed. Instead, it is passed to the image operator, and the image operator will
call it repeatedly until it has enough data to draw the image. In this case, it will be
expecting 640*480 bytes. When the image operator calls the procedure, it does the
following:
1. Pushes the current file which in this case is the stream of data coming to the
LaserWriter over AppleTalk. This is the first parameter to readhexstring.
2. Next picstr is pushed. picstr is a string variable defined to hold one row of hex
data. The PostScript to create the picstr is:
/picstr 640 def

3. Now readhexstring is called to fill picstr with data from the current file. It begins
reading bytes which are the characters following the image operator.
4. Since readhexstring leaves both the string we want, and a boolean that we
don’t want on the stack, we do one pop to kill of the boolean. Now the string is
left behind for the image operator to use.
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So using the above PostScript code you can easily print an image. Just fill in the width
height and depth, and send the hex data immediately following the PostScript code.
Setting Up for ‘image’
Most of the users of this technique are going to want to print a Color QuickDraw PixMap.
Although the image command does a lot of the work for you, there are still a couple of
tricks that are recommended for performance.
Assume the Maximum Depth
Since the current version of the image operator has a maximum depth of 8 bits/pixel, it is
wise to convert the source image to the same depth before imaging. This can be done
very simply by using an offscreen GrafPort that is set to 8 bits/pixel, and then using
CopyBits to do the depth conversion for you. This will do a nice job of converting lower
resolution images to 8 bits/pixel.
Build a Color Table
An 8 bit deep image can only use 256 colors. Since the image that you are starting with
is probably color, and the image you get will be grayscale, you need to convert the
colors in the source color table into PostScript grayscale values. This is actually easy to
do using the Color Manager. First create a table that can hold 512 bytes. This is 2 bytes
for each color value from 0 to 255. Since PostScript wants the values in ASCII, you need
two characters for each pixel. Now loop through the colors in the color table. Call
lndex2Color to get the real RGB color for that index, and then call RGB2HSL to convert
the RGB color into a luminance value. This value will be expressed as a SmallFract
which can then be scaled into a value from 0 to 255. This value should then be
converted to ASCII, and stored at the appropriate location in the table. When you are
done, you should be able to use a pixel value as an index into your table of PostScript
color values. For each pixel in the image, send two characters to the LaserWriter.
Sending the Data
Once you have set up the color table, all that left to do is to loop through all of the pixels,
and send their PostScript representation to the LaserWriter. There are a couple of ways
to do this. First is to use the low-level Print Manager interface and stream the PostScript
using the stdBuf PrCtlCall. Although this seems like it would be the fastest way, the latest
version of the LaserWriter driver (5.0) converts all low-level calls to their high level
equivalent before executing them. Because of this, the low-level interface is no longer
faster than the high level. In an FKEY I have written, I use the high-level Print Manager
interface, and send the data via the PostScriptHandle PicComment. This way, I can
buffer a large amount of data, before actually sending it. Using this technique, I have
been able to image a Mac Il screen in about 5 minutes on a LaserWriter Plus, and about
1.5 minutes on a LaserWriter II NTX.

.
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Don’t use the resource fork of a file for non-resource data. Parts of the system (including
the File Manager and the Finder) assume that if this fork exists, it will contain valid
Resource Manager information.
was provided to allow copying of the resource fork of a file in its entirety,
without Resource Manager interpretation. Do not use it to open “another data fork.”
PBOpenRF

The File Manager assumes that the first block of the resource fork of a file will be part of
the resource header, and puts information there to aid in scavenging. Note that this
means that if you copy a resource file (opened with PBOpenRF), the duplicate may not be
exactly like the original.
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This Technical Note documents Apple’s Multidisk Installer, and it is in addition to separate
Installer documentation which provides the details of writing scripts.
Changes since September 1991: Revised information on the use of Installer version 3.1 to
version 3.2. Revised information on the use of ScriptCheck version 3.2.1 with Installer version
3.2. Added Common Questions and Answers relating to the use of the Installer.
Apple’s Multidisk Installer is intended to make it easy for Macintosh users to add or update
software. It is a very useful tool for adding third-party software, and Apple recommends that you
use the Installer unless your software installation is simple. Apple also recommends that you use
version 3.2 of the Installer.
The Multidisk Installer has the following features, as of version 3.2:
•
•
•
•
•
•
•
•
•
•

“Easy Install” mode where the Installer script writer can determine the appropriate
installation based upon examination of the target environment and provide the user
with “One-Button Installation”
An optional “Custom Install” mode where power users can customize their
installation
“Live” installation to the currently booted and active system; thus it is no longer
necessary to ship the Installer on a bootable disk with a System Folder
Ability to install from an AppleShare server (“Network Install”)
Ability to install from multiple source disks
Installation of software to folders other than the System Folder as well as creation
of new folders as necessary
Runs under System 4.2 and later versions
“User Function” support; this feature provides linkage to developer-defined code
segments during Easy Install, so script writers can customize the process of
determining what software to install and how to install it
“Action Atom” support; this feature provides linkage to developer-defined code
segments that are called before or after the installation takes place; script writers can
use this feature to extend the capabilities of the Installer
Audit Records; this feature provides the script writer with the ability to record
details about an installation so that future installations can be more intelligent

The ‘incin’ (default map) resource of Installer 3.0.1 is no longer supported in Installer 3.1 and
later versions. This was used by script writers to implement Easy Install. It is replaced by ‘infr’
(framework) and ‘inn’ (rule) resources.

Note: If the user opens the Installer document rather than the Installer, the wrong Installer
may be launched (depending upon the contents of their mounted volumes). This is
only a problem between versions 3.1 and 3.0.x. If you are developing a 3.1 script,
#75: Apple’s Multidisk Installer
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you may want to add an ‘in&n’ resource that puts up a warning dialog box. If you
are developing a 3.0.x script, you may want to add an ‘infr’ and ‘inn’ resource
that puts up a reportsysError dialog box. This problem is resolved in Installer
3.2. With version 3.2, the file type and creator are both ‘bjbc’ as opposed to the
use of ‘cfbj’ with versions 3.0.1 and 3.1.
Installer version 3.2 is available as a complete reference suite which includes the following:
•
•
•
•
•
•

Installer 3.2 Scripting Guide (dated December 1, 1991, on the cover)
Installer ScriptCheck 32b7 User’s Manual
Installer 3.2 application
ScriptCheck 3.2.1 (MPW Tool)
InstallerTypes.r (MPW Rez interface file)
ActionAtomlntf.a, .h, .p (Action Atom interface files for Assembler, C, and Pascal)

The reference suite for Mukidisk Installer 3.2 is available on the latest Developer CD and on
AppleLink in the Developer Services Bulletin Board. The Multidisk Installer was also provided on
the System 7 Golden Master CD-ROM: however, that package included the b7 release of the MPW
ScriptCheck tool.
Mukidisk Installer version 3.2 contains a few minor improvements that will make it easier to write
scripts that work on both System 6.0.x and 7.0. Installer 3.1 had minimal testing with System 7.0.
If you are expecting to install software onto machines running System 7.0, you should consider
upgrading. Script changes should be minimal.
Common Question and Answers
How can I check for a minimum system version?

Q
A

Use the checkFilevers ion clause as part of the ‘inn’ Rules Framework resource. The
format of the minimal-version parameter is shown in the InstallerTypes.r file as ‘#de fine
Version’. The most common difficulties are in remembering that BCD values are required
and in dealing with two-digit version numbers. Some samples follow.
Assuming that the target-filespec resource, ‘irifs’, for the System file is 1000, use the
following clause to check for System version 6.0.5:
checkFileVersion{1000,

6,

5,

release,

O};

Assuming that the target-filespec resource, ‘infs’, for the Finder file is 1001, use the
following clause to check for Finder version 6.1.5:
checkFileVersion{lOOl,

6,

0x15,

release,

O};

Assuming that the target-filespec resource, ‘inf a’, for the AppleTalk resource file is
1002, use the following clause to check for AppleTalk version 53:
checkFileVersion{1002,

0x53,

0,

release,

0};

Q

My Installer script installs a desk accessory. Under System 6, each time I run the script, a
new copy of the DA appears as a DRVR resource in the System file. Why?

A

Unfortunately, this is a symptom when the ‘deleteWhenlnstalling’ flag is used in
conjunction with the ‘updateExisting’ flag. The Installer 3.1 & 3.2 Scripting Guide
indicates that resources marked with the ‘dontDeleteWhenlnstalling’ flag can be
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replaced with a new resource. The guide also indicates that the Installer will overwrite a
preexisting resource in the target file if the ‘updateExisting’ flag is set. Given these two
flag settings, and the use of the replace ‘byName’ (noByID) flag, the Installer does not
delete the DA. Instead a new DRVR resource is created with the same name but a new
resource ID.

The correct Installer action is accomplished by setting the ‘deletewhenlnstalling’ flag
in conjunction with the ‘updateExisting’ flag. Alternatively, use the
‘dontneleteWhenlnstalling’ flag with the ‘keepExisting’ flag.

Q

How can I include the current volume name in a
installation scripts from Apple do?

A

The volume name can be included by inserting “0” in the desired location of the Pascal
string passed to the reportVolError error reporting clause.

Q.

I set the searchForFile flag in my
unable to find the file. Why?

A.

The likely reason for this problem is that the desired file is within a folder by the same
name. When the searchForFile flag is set, the Installer will also find a match on a
folder. The Installer will not replace a folder with a file, nor will it add a resource to a
folder. The Installer continues as if the search failed.

Q

What is the

A

When the MPW ScriptCheck tool is used, it reads the script’s file creation date/time stamp
and converts it into a long word with the Date2Secs procedure. ScriptCheck stores this
long word in the ‘mcd’ resource for use with verifying files when a network installation
is performed. See the following questions for a discussion of this resource.

Q

What checks are made by the Installer when preflighting an installation? Occasionally the
alert “Could not find a required file.
occurs and the installation is aborted.

‘mcd’

alert as many of the

resource, however, the Installer acts as if it’s

resource about?

.

A

‘infs’

reportvolError

.“

The Installer compiles a list of the source file specifications from each of the resource
‘inra’ and file ‘inf a’ atoms specified among the package ‘inpk’ atoms included for
installation. Each source file specification includes a complete path name. As each source
file is accessed, a check is made of the file’s creation date/time stamp with the date/time
stamp recorded in the corresponding ‘infs’ resource. If the date/time stamps do not
match, the alert results and the installation is aborted. The creation date/time stamp in the
‘infs’ resource can be
•
•
•

entered manually into the script file so long as the value is not 1 or 0,
filled in by ScriptCheck automatically, if a value of 1 is entered in the date field,
forced to be updated, if the -d switch is used with ScriptCheck.

Q

What are some of the considerations when configuring a network installation setup?

A

Under Installer 3.1/3.2, network software installations are made possible by setting up an
installation folder on the server volume. This folder will contain the Installer application,
the Script file, and a folder(s) matching the names of the required disk(s). Within the disk
folder(s) are the corresponding contents of the disk(s).

A problem can occur when a workstation is used to create the server installation folder and
the system date and time differ significantly between the two systems. Under such
#75: Apple’s Multidisk Installer
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condition, files copied from the workstation to the server may have their creation and
modification date time/stamps altered. If a modification is made, the “delta” is constant for
both the creation and modification date/time stamp and for all files copied at that time.
As indicated in the previous question, the installer preflights a file by comparing its creation
date/time stamp with the value stored in the corresponding ‘infs’ resource in the script file.
To compensate for the fact that a server may alter a file’s creation date/time stamp, the
Installer implements the ‘mcd’ resource. After the user selects the install button, the
Installer reads the ‘mcd’ resource and compares it with the script file’s creation date/time
stamp. The difference is stored as the “delta.” On a normal disk installation, the “delta” is
always zero. As the Installer finds each required source file, the file’s creation date/time
stamp is converted to a long word and adjusted by the “delta.” The modified date/time
stamp is then compared with that stored in the script file. If the values match, the file is
considered found and the installation proceeds. On network installations, the delta may be
nonzero. If so, it indicates that the file’s creation date/time stamps were modified when
copied to the server. Thus the ‘mcd’ resource gives the Installer a way to maintain file
verification even though the date/time stamp may be altered.
A specific problem can occur when an installation is set up on some systems running older
versions of Novell Server software. Under specific conditions, files copied to some Novell
servers have their creation time stamp altered to 12:00 A.M. regardless of the original time
stamp. This includes the creation time stamp of the script file. This condition wreaks havoc
with the Installer’s preflight mechanism. The “delta” determined between the ‘mcd’
resource and the Script file’s creation date/time stamp may not be consistent with the
creation date/time stamp stored in the infs resource and the corresponding file’s time stamp
now at 12:00 A.M.
A work-around solution for this problem is to set the Creation time stamp for all files on the
installation disk to 12:00 A.M., BEFORE running the ScriptCheck tool. Use the MPW
tool SetFile to perform this function. Here’s a sample MPW script for performing this
function:
SetFile

—d “1/1/92 12:00AM” ‘files —r —s —f

This script assumes that the current directory is set to the root of the Installation disk. For
multiple disks, run this script on each disk. Use the ‘-f switch with ScriptCheck to ensure
that the date/time stamps are updated on scripts previously checked.

Installation of software is a nontrivial process. Apple recommends that you reserve time for
development and testing to ensure that the installation process proceeds smoothly on all target
machine configurations.
To ship the Installer with your product you must contact Apple’s Software Licensing Department
(AppleLink: SW.LICENSE) and license the Installer alone or with the system software package
that includes the version of the Installer you intend to use. Software Licensing also supplies you
with a copy of the Installer that you may ship.
Further Reference:
Installer 3.2 Reference Suite
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Earlier versions of this note described the Macintosh Plus Update installation
script, because it was the first script created for the Installer. Since then,
many versions of this script have been created which no longer match what
was described here. In addition, many other scripts now exist.

Technical Note #76

page 1 of 1

The Macintosh Plus Update Script

.

.

Macintosh Technical Notes
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See also:

The File Manager
Technical Note #66—
Determining Which File System is Active
Technical Note #67—Finding the “Blessed Folder”
Technical Note #68—
Searching All Directories on an HFS Volume

Written by:
Updated:

Jim Friedlander

June 7, 1986
March 1, 1988

This technical note contains some thoughts concerning HFS.

HFS numbers
A drive number is a small positive word (e.g. 3).
A

VRefNum

A

WDRefNum

(as opposed to a

wDRefNum)

is a small negative word (e.g. $FFFE).

is a large negative word (e.g. $8033).

A DirID is a long word (e.g. 38). The root directory of an HFS volume always has a
dirlD of 2.

Working Directories
Normally an application doesn’t need to open working directories (henceforth WDS)
using PBOpenWD, since SFGetFiie returns a WDRefnum if the selected file is in a
directory on a hierarchical volume and you are running HFS. There are times, however,
when opening a WD is desirable (see the discussion about BootDrive below).
If you do open a WD, it should be created with an ioWDProcID of ERlK’ ($45524 94B)
and it will be deallocated by the Finder. Note that under MultiFinder, ioWDProcID will be
ignored, so you should only use ‘ERIK’.
SFGetFile also creates WDs with an ioWDProcID of ‘ERIK’. If SFGetFI1e opens two
files from the same directory (during the same application), it will only create one
working directory.
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There are no WDRefnums that refer to the root—the root directory of a volume is always
referred to by a vRefNum.

When you can use HFS calls
All of the HFS ‘H’ calls, except for PBHSetVInfo, can be made without regard to file
system as long as you pass in a pointer to an HFS parameter block. PBHGetVo1,
PBHSetVo1 (see the warnings in the File Manager chapter of Inside Macintosh),
PBHOpen,PBHQpenRF,PBHCreate,PBHDelete,PBHGetE’Info,PBHSetFInfo,
PBHSetFLock, PBHRstFLock and PBHRename differ from their MFS counterparts only in
that a dir ID can be passed in at offset $30.

The only difference between, for example, PBOpen and PBHOpen is that bit 9 of the trap
word is set, which tells HFS to use a larger parameter block. MFS ignores this bit, so it
will use the smaller parameter block (not including the dirlD). Remember that all of
these calls will accept a WDRefNum in the ioVRefNum field of the parameter block.
returns more information than PBGetVInfo, so, if you’re counting on
getting information that is returned in the HFS parameter block, but not in the MFS
parameter block, you should check to see which file system is active.
PBHGetVInfo

HFS-specific calls can only be made if HFS is active. These calls are: PBGetCat Info,
PBSetCat Info, PBOpenWD, PBC1oseWD, PBGetFCBInfo,PBGetWDInfo, PBCatMove
and PBDirCreate. PBHSetVInfo has no MFS equivalent. If any of these calls are made
when MFS is running, a system error will be generated. If PBCatMove or PBDirCreate

are called for an MFS volume, the function will return the error code —123 (wrong
volume type). If PBGetCat Info or PBSetCat Info are called on MFS volumes, it’s just
as if PBGetFInfo and PBSetFInfo were called.

Default volume
If HFS is running, a call to GetVol (before you’ve made any SetVol calls) will return the
WDRefNum of your application’s parent directory in the vRefNum parameter. If your
application was launched by the user clicking on one or more documents, the
WDRefNums of those documents’ parent directories are available in the vRefNum field of
the AppFile record returned from GetAppFiles.
If MFS is running, a call to GetVol (before you’ve made any SetVol calls) will return the
vRefNum of the volume your application is on in the vRefNum parameter. If your
application was launched by the user clicking on one or more documents, the vRefNum
of those documents’ volume are available in the vRefNum field of the AppEile record
returned from GetAppFiles.
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BootDrive
If your application or desk accessory needs to get the WDRefNum of the “blessed folder”
of the boot drive (for example, you might want to store a configuration file there), it can
not rely on the low-memory global BootDrive (a word at $210) to contain the correct
value. If your application is the startup application, BootDrive will contain the
WDRefNum of the directory/volume that your application is in (not the WDRefNum of the
“blessed folder”); Your application could have been _Launched from an application that
has modified BootDrive; if you are a desk accessory, you might find that some
applications alter BootDr±ve.
To get the “real” WDRefNum of the “blessed folder” that contains the currently open
System file, you should call SysLnvirons (discussed in Technical Note #129). If that is
impossible, you can do something like this (Note: if you are running under MFS,
BootDrive always contains the vRefNum of the volume on which the currently open
System file is located):

CONST
SysWDProcID
BootDrive
FSFCBLen

=

$4552494B;
$210;
$3F6;

SysMap

=

$A58;

=
=

(“ERIK”)
(address of Low-Mem global BootDrive}
(address of Low-Mem global to
distinguish file systems
(address of Low-Mem global that contains
system map reference nurnber}

TYPE
WordPtr

=

“Integer;

FUNCTION HFSExists:
Begin
End;

{HFSExists}
HFSExists :
{HFSExists}

(Pointer to a word(2 bytes)

BOOLEAN;

WordPtr(FSFCBLen)” > 0;

FUNCTION GetRealBootDrive:

INTEGER;

VAR
MyHPB
MyWDPB
err
sysVRef
Begin

:
:

I-{ParamBlockRec;
WDPBRec;

:

OSErr;
integer;

(GetRealBootDrive
if HFSEzists then Begin

(will be the vRefNum of open system’s vol}

(If we’re running under HFS...

(get the VRefNum of the volume that I
{contains the open System File
err:= GetVRefNum(WordPtr(SysMap) “,sysVRef);

Technical Note #77

page 3 of 6

HFS Ruminations

with MyHPB do Begin
{Get the “System” vRefNum and “Blessed” dirlD}
:= NIL;
ioNamePtr
(from the GetVrefNum call)
:= sysVRef;
ioVRefNum
ioVollndex
0;
End; (with)
err := PBHGetVInfo(@MyHPB,

FALSE);

(Open a working directory there)
with myWDPB do Begin
:
NIL;
ioNamePtr
:= sysVRef;
ioVRefNum
(Using the system proc ID)
ioWDProcID
:= SysWDProcID;
myHPB.ioVFndrlnfo[l];{ see TechNote 67)
ioWDDirID
End; {with}
err
PBOpenWD(@myWDPB, FALSE);

End;

GetRealBootDrive : = myWDPB. ioVRefNum;
{We’ve got the real WD)
End Else (we’re running MFS}
GetRealBootDrive := WordPtr(BootDrive) ;
{BootDrive is valid under MFS}
{GetRealBootDrive

From MPW C:
/*flERIK’*/
SysWDPr0cID 0x4552494B
#define
0x210
BootDrive
#define
/*address of Low—Mem global that contains system map reference number*/
0xA58
SysMap
#define
0x3F6
#define
FSFCBLen
*) (FSFCBLen)) > 0)
I-{FSlsRunning ((*(short
#define

mt

OSErr GetRealBootDrive (BDrive)
*BDrjve;
short
/*GetRealBootDrive*/

mt

/*three different
HVolumeParam
FCBPBRec
WDPBRec
OSErr
short

mt

if

parameter blocks are used here for clarity*/
myHPB;
myFCBRec;
myWDPB;
err;
sysVRef; /*will be the vRefNum of open system’s
vol * /

(HFSlsRunnirig)
/*if we’re running under HFS...

*1

/*get the vRefNum of the volume that contains the open System File*/
myFCBRec ioNamePtr= nil;
myFCBRec.ioVRefNum = 0;
*) (SysMap);
myFCBRec.ioRefNum = *(short

mt

myFCBRec.ioFC3lndx

=

0;

err = PBGetFCBInfo(&myFCBRec, false);
if (err != noErr) return(err);
/*now we need the dirlD of the “Blessed Folder” on this volume*/
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myHPB.ioNamePtr
myHPB. ioVRefNum

nil;
rnyFCBRec. ioFCBVRefNum;

=
=

myHPB.ioVollndex

=

0;

err = PBHGetVInfo(&myHPB,false);
if (err
noErr) return(err);
/*we can now open a WD for the directory that contains the open
system file one will most likely already be open, so PBOpenWD will
just return that WDRefNum*/
myWDPB.ioNamePtr = nil;
myWDPB. ioVRefNum = myHPB. ioVRefNum;
myWDPB.ioWDProcID = SysWDProcID; /*ERIK’*/
myWDPB.ioWDDirID = myHPB.ioVFndrlnfo[0]; / see Technote # 67
[c has 0—based arrays] */
err
if

=

PBOpenWD(&myWDPB,false);

(err

!= noErr)

return err;

= myWDPB.ioVRefNum;
(HFSlsRunning) *1

/*that’s all!*/

*BDrive
/*

if

else
*BDrive = * (short mt *) (BootDrive);
/*BootDrjve is valid under MFS*/
return noErr;
/*GetRealBootDrive*/

The Poor Man’s Search Path (PMSP)
If HFS is running, the PMSP is used for any file system call that can return a file-notfound error, such as PBOpen, PBClose, PBDelete, PBGetCatlnfo, etc. It is not used for
indexed calls (that is, where ioFDir Index is positive) or when a file is created
(PBCreate) or when a file is being moved between directories (PBCatMove). The PMSP
is also not used when a non-zero dir ID is specified.

Here’s a brief description of how the default PMSP works.

1) The directory that you specify (specified by WDRefNum or pathname) is searched; if the
specified file is not found, then
2) the volume/directory specified by BootDrive (low-memory global at $210) is
searched IF it is on the same volume as the directory you specified (see #1 above); if the
specified file is not found, or the directory specified by BootDrive is not on the same
volume as the directory that you specified, then
3) if there is a “blessed folder” on the same volume as the directory you specified (see
#1 above), it is searched. Please note that if #2 above specifies the same directory as
#3, then that directory is not searched twice. If no file is found, then
4) fnfErr is returned.
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ioDirld and ioFlNum
Two fields of the HparamBlockRec record share the same location. loDirID and
ioFlNum are both at offset $30 from the start of the parameter block. This causes a
problem, since, in some calls (e.g. PBGetCat Info), a dirID is passed in and a file
number is returned in the same field.
Future versions of Apple’s HFS interfaces will omit the ioFlNum designator, so, if you
need to get the file number of a file, it will be in the ioDirlD of the parameter block
after you have made the call. If you are making successive calls that depend on
ioDirlD being set correctly, you must “reset” the ioDirlD field before each call. The
program fragment in Technical Note #68 does this.

PBHGetVInfo
Normally, PBHGetVInfo will be called specifying a vRefNum. There are times, however,
when you may make the call and only specify a volume name. If this is so, there are a
couple of things to look out for.
Let’s say that we have two volumes mounted: “Von (the default volume) and “Vo12
We also have a variable of type HParamBlockRec called MyHPB. We want to get
information about Vo12 : so we put a pointer to a string (let’s call it fName) in
MyHPB. ioNamePtr. The string fName is equal to “Vo12” (Please note the missing
colon). We also initialize MyHPB. ioVRefNum to 0. Then we make the call. We are very
surprised to find out that we are returned an error of 0 (noErr) and that the ioVRefNum
that we get back is not the vRefNum of Vo12 but rather that of Voll:.
:“.

:“

,

:,

Here’s what’s happening: PBHGetvInfo looks at the volume name, and sees that it is
improper (it is missing a colon). So, being a forgiving sort of call, it goes on to look at the
ioVRefNum field that you passed it (see pp. 99 of Inside Macintosh, vol. II). It sees a 0
there, so it returns information about the default volume.
If you want to get information about a volume, and you just have its name and you are
not sure that the name is a proper one, you should set MYHPB. ioVRefNum to —32768
($8000). No vRefNum or WDRefNum can be equal to $8000. By doing this, you are
forcing PBHGetVInfo to use the volume name and, if that name is invalid, to return a
—35 error (nsvErr), “No such volume.”

PBGetWDInfo and Register Dl
There was a problem with PBGetWD Info that sometimes caused the call to inaccurately
report the dir ID of a directory. It is fixed in System 3.2 and later. To be absolutely sure
that you won’t get stung by this, clear register Dl (CLR.L Dl) before a call to
PBGetWD Info. You can do this either with an INLINE (Lisa Pascal and most C’s) or with
a short assembly-language routine before the call to PBGetWD Info.
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#78: Resource Manager Tips
See also:

The Resource Manager
The Memory Manager
The Menu Manager
Technical Note #1 29—SysEnvirons

Written by:
Updated:

Jim Friedlander

June 8, 1986
March 1, 1988

This note discusses some problems with the Resource Manager and how to
work around them.

OpenResFile Bug
This section of the note formerly described a bug in OpenResFile on 64K ROM
machines. Information specific to 64K ROM machines has been deleted from Macintosh
Technical Notes for reasons of clarity.

GetMenu and ResErrProc
If your application makes use of ResErrProc (a pointer to a procedure stored in
low-memory global $AF2) to detect resource errors, you will get unexpected calls to your
ResErrProc procedure when calling GetMenu on 128K ROMs. The Menu Manager call
GetMenu makes a call to GetRes Info, requesting resource information about MDEF 0.
Unfortunately, ROMMaplnsert is set to FALSE, SO this call fails, setting ResErr to —192
(resNotFound). This in turn will cause a call to your ResErrProc, procedure even
though the GetMenu call has worked correctly. This is only a problem if you are using
ResErrProc.

The workaround is to:
1) save the address of your ResErrProc procedure
2) clear ResErrProc
3) do a GetResource

call on the MENU resource you want to get

4) check to see if you get a nil handle back, if you do, you can handle the error in
whatever way is appropriate for your application
5) call GetMenu, and
6) when you are done calling GetMenu, restore ResErrProc
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SetResAttrs on read-only resource maps
does not return an error if you are setting the resource attributes of a
resource in a resource file that has a read-only resource map. The workaround is to
check to see if the map is read-only and proceed from there:
SetResAttrs

CONST
MapROBit

=

8;

(Toolbox bit ordering for bit 7 of low-order byte}

BEGIN
attrs:= GetResFileAttrs (refNum);
IF BitTst(@attrs,MapROBit) THEN

...

{write—protected map)

.
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_ZoomWindow

Revised by:
Written by:

Craig Prouse
Jim Friedlander

April 1990
June 1986

This Technical Note contains some hints about using _ZoornWindow.
Changes since February 1990: Fixed a bug in DoWZ corn which caused crashes if the content
of a window did not intersect with any device’s gdRect. Also made D0WZ corn more robust by
making savePort a local variable and checking for off-screen and inactive GDevice records.
(One variable name has changed.) Additional minor changes: Corrected original sample code to
use _EraseRect before zooming and added references to Human Interface Note #7, Who’s
Zooming Whom? for more subtle and application-specific considerations.

Basics
ZoornWindow allows a window to be toggled between two states (where “state” means size and
Tocation): a default state and a user-selectable state. The default state stays the same unless the
application changes it, while the user-selectable state is altered when the user changes the size or
location of a zoomable window. The code to handle zoomable windows in a main event loop
would look something like the examples which follow.
Note:

ZoornWindow assumes that the window that you are zooming is the current
GrafPort. If thePort is not set to the window that is being zoomed, an
address error is generated.

MPW Pascal
CASE myEvent.what OF
rnouseDown: BEGIN
partCode:= FindWindow(myEvent.where, whichWindow);
CASE partCode OF
inZoomln, InZoomOut:
IF TrackBox(whichWinclow, myEvent.where, partCode)
BEGIN
GetPort (oldPort);
SetPort (whichWindow);
EraseRect (whichWindow .portRect);
ZoornWlndow(whichWindow, partCode, TRUE);
SetPort (oldPort)
END; {IF}
(and so on}
END; (CASE)
END; {mouseDown)
(and so on)
END; (CASE)

#79: _ZoomWindow
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MPWC
switch (myEvent.what)
case mouseDown:
partCode = Findwindow(myEvent.where, &whichWindow);
switch (partCode)
case inZoornln:
case inZoornOut:
if (TrackBox(whichWindow, myEvent.where, partCode))
GetPort (&oldPort)
SetPort (which Window)
EraseRect (whichwjndow->portRect);
ZoornWindow(whichWindow, partCode, true);
SetPort (olciport);
) 1* if */
break;
/* and so on
/* switch */
1* and so on
1* switch */

If a window is zoomable, that is, if it has a window definition ID = 8 (using the standard
WDEF ‘), WindowRe cord dataHandle points to a structure that consists of two rectangles.
The user-selectable state is stored in the first rectangle, and the default state is stored in the second
rectangle. An application can modify either of these states, though modifying the user-selectable
state might present a surprise to the user when the window is zoomed from the default state. An
application should also be careful to not change either rectangle so that the title bar of the window
is hidden by the menu bar.
.

Before modifying these rectangles, an application must make sure that Dat aHandle is not NIL.
If it is NIL for a window with window definition ID = 8, that means that the program is not
executing on a system or machine that supports zooming windows.
One need not be concerned about the use of a window with window definition ID = 8 making an
application machine-specific—if the system or machine that the application is running on doesn’t
support zooming windows, FjndWjndow never returns inZoomln or inZoomOut, so neither
TrackBox nor _ZoomWindow are called.
If Dat aHandle is not NIL, an application can set the coordinates of either rectangle. For

example, the Finder sets the second rectangle (default state) so that a zoomed-out window does not
cover the disk and trash icons.

For the More Adventurous (or Seeing Double)
Developers should long have been aware that they should make no assumptions about the screen
size and use screenBits bounds to avoid limiting utilization of large video displays. Modular
Macintoshes and Color QuickDraw support multiple display devices, which invalidates the use of
screenBits bounds unless the boundary of only the primary display (the one with the menu
bar) is desired. When dragging and growing windows in a multi-screen environment,
developers are now urged to use the bounding rectangle of the GrayRgn. In most cases, this is
not a major modification and does not add a significant amount of code. Simply define a variable
.

.

desktopExtent

2 of 5

:= GetGrayRgn

.

rgnaBox;

.
#79: _ZoomWindow

Developer Technical Support

April 1990

and use this in place of screenBit s bounds. When zooming a document window, however,
additional work is required to implement a window-zooming strategy which fully conforms with
Apple’s Human Interface Guidelines.
.

One difficulty is that when a new window is created with NewWindow or GetNewWindow, its
default stdState rectangle (the rectangle determining the size and position of the zoomed
window) is set by the Window Manager to be the gray region of the main display device inset by
three pixels on each side. If a window has been moved to reflect a position on a secondary
display, that window still zooms onto the main device, requiring the user to pan across the desktop
to follow the window. The preferred behavior is to zoom the window onto the device containing
the largest portion of the unzoomed window. This is a perfect example of a case where it is
necessary for the application to modify the default state rectangle before zooming.
DoWZoom is a Pascal procedure which implements this functionality. It is a good example of how
to manipulate both a WStateData record and the Color QuickDraw device list. On machines
without Color QuickDraw (e.g., Macintosh Plus, Macintosh SE, Macintosh Portable) the
stdState rectangle is left unmodified and the procedure reduces to five instructions, just like it is
illustrated under “Basics.” If Color QuickDraw is present, a sequence of calculations determines
which display device contains most of the window prior to zooming. That device is considered
dominant and is the device onto which the window is zoomed. A new stdState rectangle is
computed based on the gdRect of the dominant GDevice. Allowances are made for the
window’s title bar, the menu bar if necessary, and for the standard three-pixel margin. (Please
note that DoWzoom only mimics the behavior of the default ZoomWindow trap as if it were
implemented to support multiple displays. It does not account for the “natural size” of a window
for a particular purpose. See Human Interface Note #7, Who’s Zooming Whom?, for details on
what constitutes the natural size of a window.) It is not necessary to set stdState prior to
calling _ZoomWindow when zooming back to userState, so the extra code is not executed in
this case.

DoWZoom is too complex to execute within the main event loop as shown in “Basics,” but if an
application is already using a similar scheme, it can simply add the DoWZoom procedure and
replace the conditional block of code following
IF TrackBox...

with
DoWZoom(whichWindow,

partCode);.

Happy Zooming.
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PROCEDURE DoWZoom (theWindow: WindowPtr; zoornDir: INTEGER);
VAR
windRect, theSect, zoomRect : Rect;
GDflandle;
nthDevice, dominantGDevice
LONGINT;
sectArea, greatestArea
INTEGER;
bias
BOOLEAN;
sectFlag
savePort : GrafPtr;
BEGIN
theEvent is a global EventRecord from the main event loop
IF TrackBox(theWindow,theEvent.where, zoomDir) THEN
BEGIN
GetPort (savePort);
SetPort (theWinciow);
(recommended for cosmetic reasons)
EraseRect(theWindow”.portRect);
If there is the possibility of multiple gDevices, then we
must check them to make sure we are zooming onto the right
display device when zooming out.
sysConfig is a global SysEnvRec set up during initialization
inZoomOut) AND sysConfig.hasColorQD THEN
IF (zoomDir
BEGIN
window’s portRect must be converted to global coordinates
theWindow .portRect;
windRect
LocalToGlobal (windRect .topLeft);
LocalToGlobal (windRect .botRight);
must calculate height of window’s title bar
1
windRect.top
bias :=
WindowPeek (theWindow) . strucRgn . rgnBBoX.top;
bias; (Thanks, Wayne!>
windRect.top := windRect.top
GetDeviceList;
nthDevice
0;
greatestArea
This loop checks the window against all the gdRects in the
goevice list and remembers which gdRect contains the largest
portion of the window being zoomed.
WHILE nthDevice <> NIL DO
IF TestDeviceAttribute (nthDevice, screenDevice) THEN
IF TestDeviceAttribute(nthDevice, screenActive) THEN
-

—

—

BEGIN
SectRect(windRect,nthDevice.gdRect,theSect);
sectFlag
WITH theSect DO
top>;
left) * (bottom
LONGINT(right
sectArea
IF sectArea > greatestArea THEN
—

—

BEGIN
greatestArea := sectArea;
nthDevice;
dominantGDevice
END;
nthDevice := GetNextDevice(nthDevice);
END; (of WHILE)
We must create a zoom rectangle manually in this case.
account for menu bar height as well, if on main device I
IF dorninantGDevice = GetMainDevice THEN
bias + GetMBarHeight;
bias
WITH dominantGDevice’ . gdRect DO
SetRect(zoornRect,left÷3,top+bias+3,riqht—3,bottom—3);
Set up the WStateData record for this window.
. stdState
WStateDataHandle(WindowPeek(theWindow) .dataHandle)
END; (of Color QuickDraw conditional stuff)

zoomRect;

ZoomWindow(theWindow, zoomDir, TRUE);
SetPort (savePort);
END;
END;
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In an attempt to avoid declaring additional variables, the original version of this document was
flawed. In addition, the assignment statement responsible for setting the stdState rectangle is
relatively complex and involves two type-casts. The following may look like C, but it really is
Pascal. Trust me.
WStateDataHandle(WindowPeek(theWindow) “.dataHandle) ‘“.stdState

: zoomRect;

It could be expanded into a more readable form such as:
VAR
theWRec
zbRec

WindowPeek;
: WStateDatallandle;

WindowPeek(theWindow);
theWRec
WStateDataHand1e(theWRec.dataHard1e);
zbRec
zbRec .stdState := zoomRect;

Further Reference:
• Inside Macintosh, Volume IV, The Window Manager (pp. 49—52)
• Inside Macintosh, Volume V, Graphics Devices (p. 124), The Window Manager (p. 210)
• Human Interface Note #7, Who’s Zooming Whom?
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#80: Standard File Tips
See also:

The Standard File Package

Written by:
Updated:

Jim Friedlander

June 7, 1986
March 1, 1988

SFSaveDisk and CurDirStore
Low-memory location $214 (sFsaveDisk—a word) contains —1 * the vRefNum of the
volume that SF is displaying (MFS and HFS). It never contains —1 * a WDRefNum.
Low-memory location $398 (curDirstore—a long word) contains the dirlD of the
directory that SF is displaying (HFS only).
This information can be particularly useful at hook time, when the vRefNum field of the
reply record has not yet been filled in. Note: reply. fName is filled in correctly at hook
time if a file has been selected. If a directory has been selected, reply. fType iS
non-zero (it contains the dirlD of the selected directory). If neither a file nor a directory
is selected, both reply. fName [0] and reply. fType are 0.

Setting Standard File’s default volume and directory
If you want SFGetFile or SFPutFile to display a certain volume when it draws its
dialog, you can put —1 * the vRefNum of the volume you wish it to display into the
low-memory global SFSaveDisk (a word at $214).
In Pascal, you would use something like:
TYPE
WordPtr = “INTEGER;
CONST
SFSaveDisk = $214;
VAR
SFSaveVRef : WordPtr;
myVRef
: INTEGER;
BEGIN

{pointer to a two-byte location)
(location of low-memory global)

{myVRef gets assigned here)
SFSaveVRef := WordPtr(SFSaveDisk);
SFSaveVRef”:= -1 * myVRef;
SFGetFile (...

Technical Note #80
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In C you would use something like this (where a variable of type “short” occupies 2
bytes):
#define SFSaveDisk

(*(short

*)0x214)

short myVRef;

1*

myVRef gets assigned here */

SFSaveDisk = —1
SFGetFile (...

*

myVRef;

/* “stuff” the value in /

If you are running HFS and would like to have Standard File display a particular
directory as well as a particular volume, you can’t just put a WDRefNum into SFSaveDisk.
If you do put a WDRefNum into SFSaveDisk, Standard File will display the root directory
of the default volume. Instead, you must put —1 * the vRefNum into SFSaveDisk (see
above) and put the dirlD of the directory that you wish to have displayed in
CurDirStore. If you put an invalid dirlD into CurDirStore, Standard File will display
the root level of the volume referred to by SFSaveDisk. To change CurD irStore YOU
can use a technique similar to the above, but remember that CurDirStore is a four-byte
value. If your application is running under MFS, Standard File ignores CurDirStore, SO
you can use the same code regardless of file system.

.

.
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#81: Caching
See also:

The File Manager
The Device Manager
Technical Note #14—The INIT 31 Mechanism

Written by:
Updated:

Rick Blair

June 17, 1986
March 1, 1988

This technical note describes disk and File System caching on the
Macintosh, with particular emphasis on the high-level File System cache. Of
the three caches used for file I/O, this is the one which could have the most
impact on your program. Note: This big File System cache is not available on
64K ROM machines.

A term
In this note I will use the term “HFS” to mean the Hierarchical File System and the Sony
driver which can access the 800K drives. Both RAM-based HFS (Hard Disk 20 file) and
the 128K ROM version include the second-generation Sony driver.

There’s always a cache (type 1)
The first type of cache used by the File System has been around since the days of the
Macintosh File System. Under MFS, each volume has a one-block buffer for all
file/volume data. This prevents a read of two bytes followed by a read (at the next file
position) of 4 bytes from causing actual disk I/O. The volume allocation map also gets
saved in the system heap but it’s not really part of the cache.
This type of caching is still used by HFS, which includes MFS-format volumes which
may be mounted while running HFS. With HFS, the cache is a little bigger: each volume
gets 1 block of buffering for the bitmap, 2 blocks for volume (including file) data, and 16
blocks for HFS B*tree control buffering.
This cache lives in the system heap (unless HFS is using the new File System caching
mechanism, in which case things become more complicated. See “type 3” below).
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Cache track fever (type 2)
the current
The track cache, only present with the enhanced Sony driver, will cache
cache. The
track (up to twelve blocks) so that subsequent reads to that track may use the
disk so
Sony
the
and
track cache is “write through”; all writes go to both the cache
flushing is never required.
tion makes
Track caching only takes place for synchronous I/O calls; when an applica
to execute
etc.
g,
seekin
is
asynchronous calls it expects to use the time while the disk
other code.
The track cache gets its storage space from the system heap.

Cache me if you can (type 3)
greater
The last type of cache to be discussed is only available under the 128K and
ROMs. This user-controlled cache is not “write-through”.
File System
Based on how much space the user has allocated via the control panel, the
storage
will set up a cache which can accommodate a certain number of blocks. This
#14
note
al
will come from the application heap in the space above BufPtr (see technic
, not
and below). This is really the space above the jump table and the “A5 world”
a
cause
will
down
technically part of the application heap. However, moving BufPtr
corresponding reduction in the space available to the application heap.
1)
The installation code will also grab the space used by the old File System cache (type
cache.
since all types of disk blocks can be accommodated by this new
at
The bulk of the caching code used for this RAM cache is also loaded above BufPtr
installed
application launch time. This is accomplished by the INIT 35 resource which is
35
in the system heap and initialized at boot time. At application launch time, INIT
tr down
checks the amount of cache allocated via the control panel and moves BufP
g code
cachin
RAM
The
accordingly before bringing in the balance of the caching code.
is in the ‘CACH’ 1 resource in the System File.
and
The caching code always makes sure there is room for 128K of application heap
32K of cache. If the user-requested amount would reduce the heap/cache below these
values then the cache space is readjusted accordingly.
blocks
Up to 36 separate files may be buffered by the cache. Each queue is a list of
are
blocks
the
and
cached for that file. Information is kept about the “age” of each block
tells
also kept in a list in the order in which they occur in the file. The aging information
new
when
d
release
which blocks were least recently used; these are the first to be
the
blocks become eligible for caching. The file order information is useful for flushing
order.
disk
cache to the disk in an efficient manner, i.e. the file order approximates
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Assuming this cache has been enabled by the user, all files which are read from or
written to by File System (HFS) calls are subject to caching under the current
implementation. The cache is not “write through” like the track cache. When a File
System write (PBWrite, WriteResource, etc.) is done, the block is buffered until the
block is released (age discrimination), a volume flush is done or the application
terminates.
It may be useful to an application to prevent this process of reading and writing “in
place”. The Finder disables caching of newly read/written blocks while doing file copies
since it would be silly to cache files that the Finder was reading into memory anyway.
Copy protection schemes may also need this capability. Disabling reading and writing in
place is accomplished by setting a bit in a low memory flag byte, CacheCom (see below).
When you set this flag, no new candidates for caching will be accepted. Blocks already
saved may still be read from the cache, of course.
CacheCom

is at $39C. Bit 7 is the bit to set to disable subsequent caching, as follows:

MOVE.B CacheCom,saveTemp ;save away the old value
BSET.B #7,CacheCom
;tell caching code to stop R/W I.P.
BTST.B #7,saveTemp
BNE.S
@69
BCLR.B *7,CacheCom

;check saved value
;clear it

if it was cleared before

@69

Bit 6 contains another flag which can force all I/O to go to the disk. If that flag is set then
every time even one byte is requested from the File System the disk will be hit. I can
think of no good reason to use this except to test the system code itself. The other bits
should likewise be left alone.
Please don’t use this feature unnecessarily; the user should retain control over caching.
Important: if your program doesn’t have enough space to run due to caching you
should ask the user to disable (or reduce) it with the control panel and then relaunch
your application. This may be the subject of a future technical note.

But Ptr
The RAM-resident caching software arbitrates BufPtr in the friendliest manner
possible. It saves the old value away before changing it, and then when it is time to
release its space it looks at it again. If BufPtr has been moved again, it knows that it
can’t restore the old value it saved until BufPtr is put back to where it left it. In this
manner any subsequent code or data put up under BufPtr is assured of not being
obliterated by the caching routines.

A final note
To avoid problems with data in the cache not getting written out to disk, call FlushVol
after each time you write a file to disk. This ensures that the cache is written, in case a
crash occurs soon thereafter.
Technical Note #81
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#82: TextEdit: Advice & Descent
See also:

TextEdit
Technical Note #22—TEScroll Bug
Technical Note #127—TextEdit EOL Ambiguity
Technical Note #1 31—TextEdit Bugs

Written by:
Updated:
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June 21, 1986
March 1, 1988

This technical note will point out some bugs (and possible workarounds), and
other items of interest for the TextEdit programmer.

TESeiRect
Multiple line selections are often more complex shapes than simple rectangles. If this is
the case, the teSeiRect field of the TERec is set to the last (bottommost) rectangle in
the selection. The teHiHook is called to invert each line of the selection.
The ROM limits the selection range (i.e. the lines that get set into teSeiRect) to only
those lines which will fit into the viewRect. This means that teSeiRect will be left at the
last visible line. (The old 64K ROMs made all the calls for the complete selection and
just let clipping take care of the rest.)

TEDoText
The parameters of this special hook into TextEdit need a little additional explanation. D3
and D4 are described on page 391 of Inside Macintosh Volume I as being the first and
last characters to be redrawn. This is true but specific to the —1 “DoDraw” case. In fact, all
the calls to TEDoText are interested in these first and last character positions. They
determine the selection for a (1) highlight call, the caret position for a (—2) DoCaret call
(where D4 is ignored as it’s assumed to equal D3), etc.
Note that the DoCaret (—2) call behaves differently than described in Inside Macintosh,
as well. Good old page 391 says it sets up the pen position for caret drawing. Since an
InvertRect call is used to draw the caret if you use the default teCarHook, the ROMs
just set up teSeiRect, they don’t bother with the QuickDraw pen.
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TEScrpLength
bytes are
Inside Macintosh describes TEScrpLength as a long integer; indeed, four
However,
reserved for this value with the intent of someday using that range of values.
word
make
the ROMs use word operations in their accesses to TEScrpLength and
for
calculations with it. This means that the high word of TEScrpLength is used
calculations. This is something to watch out for.

CharWidth
Inside Macintosh says that Charwidth takes stylistic variations into account when
extra width
determining the width of a character. In fact, for italic and ©uDined styles the
etc. If
is not taken into account. TextEdit relies on CharWidth for positioning of the caret,
as
you have chosen to use, for instance, italic style in your TE record you will find that
is
caret
the
when
you type the caret actually overlaps the character to the left and so
the
erased some of that character will get erased, too. This is somewhat disconcerting to
user but the program will still function correctly.

Clikloops
may
If you add your own click loop and try to do something like update scroll bars you
to
down
g
run into trouble. Before your routine gets called, TextEdit will have set clippin
it out to
just the viewRect. You will have to save away the old clipping region, set
then
sufficient size (—32767, —32767, 32767, 32767 is probably OK), do your drawing,
restore TextEdit’s clipping area so that it can function properly.
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#83: System Heap Size Warning
See also:
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Earlier versions of this note pointed out that, due to varying system heap
sizes, the application heap does not always start at scBoo. The start of the
application heap has not been fixed for some time now; programs that
depend on it never work on the Macintosh SE or the Macintosh II.
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This technical note describes the format of the files created by Edit. It has
been verified for versions 1 .x and 2.0.
Edit, a text editor licensed by Apple and included in the Consulair 68000 Development
System, can read any text-only file whose file type is TEXT. Files created by Edit have a
creator ID of EDIT. Edit is a disk-based editor so the file length is not limited by available
memory. Files created or modified by Edit, have the format described below; if they are
not too long they can be read by any application which can read TEXT files (eg:
MacWrite, Microsoft Word, or the APDA example program File).
The data fork contains text (ASCII characters). Carriage return characters indicate
line breaks; tab characters are displayed as described below. No other
characters have special significance.
The resource fork contains resources of type ETAB and EFNT. If Edit opens a
text-only file that does not have these resources it will add them.
The ETAB (Editor TAB) resource, resource ID 1004, contains two integers. The
first is the number of pixels to display for each space within a tab (not necessarily
the same as for the space character). The second integer is the number of these
spaces which will be displayed for each tab character.

The EFNT (Editor FONT) resource, resource ID 1003, contains an integer followed

by a Pascal string (length byte followed by characters). The integer is the point
size of the document’s font. The string contains the font name. If the string size
(including the length byte) is odd, an extra byte is added so that the resource size
is even.
For more information about Edit, contact:
Consulair Corp.
140 Campo Drive
Portola Valley, CA 94025
(415) 851-3272
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#85: GetNextEvent; Blinking Apple Menu
See also:

The Menu Manager
The Toolbox Event Manager
The Desk Manager

Written by:
Updated:
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Wherein arcane mysteries are unraveled so you can make the Alarm Clock
(or a similar desk accessory) blink the Apple menu at the appointed second.
Also, why Get Next Event IS a good thing.

The obvious
Don’t disable interrupts within an application! There will almost certainly come a time (or
Macintosh) where you won’t be able to change the interrupt mask because the
processor is running in user mode. The one-second interrupt is used to blink the apple.

The not-so-obvious
You must call Get NextEvent periodically. GetNextEvent uses a filter (GNE filter)
which allows for a routine to be installed which overrides (or augments) the behavior of
the system. The GNE filter is installed by pointing the low-memory global jGNEFilter
(a long word at $29A) to the routine. After all other GNE processing is complete, the
routine will be called with Al pointing to the event record and DO containing the
boolean result. The filter may then modify the event record or change the function result
by altering the word on the stack at 4 (A7). This word will match DO initially, of course.
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ced that
A GNE filter is used to do the blinking when the interrupt handler has announ
main event
the moment is at hand. GetOSEvent won’t do. If you don’t have a standard
too) a call
loop, it is generally a good idea to give GetNext Event (and SystemTask,
but aren’t
,
whenever you have any idle time. GetNextEvent “extra” services include
limited to, the following:
1.
2.
3.
4.
5.
6.

Calling the GNE filter.
tight).
Removing lingering disk-switched windows (uncommon unless memory is
Making Window Manager activate, deactivate and update events happen.
Getting various events from a journaling driver when one is playing.
Giving SystemEvent a chance at each event.
the
Running command-shift function key routines (e.g. command-shift-4 to print
screen to an ImageWriter).

The more subtle
blink”
When the (default) GNE filter sees that the interrupt handler has set the “time to
solely of
flag, it looks at the first menu in MenuList. The title of that menu must consist
of the
the “apple” character or no blinking will occur. It really just looks at the first word
”
“apple
string to see if it is $0114. This is a Pascal string which has only the $14
of your
character in it. So you musn’t have any spaces or any other characters in the title
first menu or you’ll get no blinkin’ results.

.
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This Technical Note describes the internal format of a MacPaint® document, which is a standard
used by many other programs. This description is the same as that found in the “Macintosh
Miscellaneous” section of early Inside Macintosh versions.
Changes since October 1988: Fixed bugs in the example code.
MacPaint documents are easy to read and write, and they have become a standard interchange
format for full—page images on the Macintosh. This Note describes the MacPaint internal
document format to help developers generate and interpret files in this format.
MacPaint documents have a file type of “PNTG,” and since they use only the data fork, you can
ignore the resource fork. The data fork contains a 512—byte header followed by compressed data
which represents a single bitmap (576 pixels wide by 720 pixels tall). At a resolution of 72 pixels
per inch, this bitmap occupies the full 8 inch by 10 inch printable area of a standard ImageWriter
printer page.
Header
The first 512 bytes of the document form a header of the following format:
•
•
•

4—byte version number (default =2)
38*8 = 304 bytes of patterns
204 unused bytes (reserved for future expansion)

As a Pascal record, the document format could look like the following:
MPHeader = RECORD
Version:
PatArray:
Future:
END;

LONGINT;
ARRAY [1. .38) of Pattern;
PACKED ARRAY [1. .204) of SignedByte;

If the version number is zero, the document uses default patterns, so you can ignore the rest of the
header block, and if your program generates MacPaint documents, you can write 512 bytes of zero
for the document header. Most programs which read MacPaint documents can skip the header
when reading.
Bitmap
Following the header are 720 compressed scan lines of data which form the 576 pixel wide by 720
pixel tall bitmap. Without compression, this bitmap would occupy 51,840 bytes and chew up disk
space pretty fast; typical MacPaint documents compress to about 10K using the _PackBits
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part of a MacPaint
procedure to compress runs of equal bytes within each scan line. The bitmap

each time.
document is simply the output of _PackBit s called 720 times, with 72 bytes of input
tosh says
To determine the maximum size of a MacPaint file, it is worth noting what Inside Macin
about PackBit s:
“The worst case would be when _Pa ckBi t s adds one byte to the row of bytes
when packing.”

pressed
If we include an extra 512 bytes for the file header information to the size of an uncom
extra
the
t
accoun
into
take
If
we
.
52,352
be
would
bitmap (51,840), then the total number of bytes
int
file
MacPa
of
a
size
um
maxim
the
total,
us
720 “potential” bytes (one for each row) to the previo
becomes 53,072 bytes.
Reading Sample
PROCEDURE ReadMPFile;
demonstrates
This is a small example procedure written in Pascal that
data that
the
takes
it
step,
final
As
a
int
files.
MacPa
how to read
worked.
was read and displays it on the screen to show that it
good programming
Caveat: This is not intended to be an example of
program to exit.
practice, in that the possible errors merely cause the
of error handler
sort
some
be
should
there
and
e,
rmativ
uninfo
This is VERY
those types
,
clarity
thus
and
city,
to explain what happened. For simpli
le will not work
examp
This
ed.
includ
not
ately
deliber
were
of things
too simplistically.
on a 128K Macintosh, since memory allocation is done

CONST
DefaultVolume = 0;
HeaderSize = 512;
MaxUnPackedSize = 51840;

{ size of Macpaint header in bytes
{ maximum MacPaint size in bytes
720 lines * 72 bytes/line

VAR
srcPtr:
dstPtr:
saveDstPtr:
lastDestptr:
srcFile:
srcSize:
errCode:
scanLine:
aPort:
theBitMap:
BEGIN

Ptr;
Ptr;
Ptr;
Ptr;
INTEGER;
LONGINT;
INTEGER;
INTEGER;
GrafPort;
BitMap;

errCode := FSOpen(’MP TestFile’, DefaultVolume,
IF errCode <> noErr THEN ExitToShell;
errcode := SetFPos(srcFile, fsFromStart,
IF errCode <> noErr THEN ExitToShell;

srcFile);

HeaderSize);

{ Open the file.
{ Skip the header.

errCode := GetEOF(srcFile, srcSize);
IF errCode <> noErr THEN ExltToShell;

{ Find out how big the file is,
{ and figure out source size.

HeaderSize ;
srcSize := srcSize
srcPtr := NewPtr(srcSize);
IF srcPtr = NIL THEN ExitToShell;

( Remove the header from count.
{ Make buffer just the right size.

-

Read the data into the buffer.
errCode := FSRead(srcFile, srcSize, srcPtr); I
marker is past header.
File
{
Shell;
ExitTo
THEN
<>
noErr
e
IF errCod
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errCode
FsClose(srcFile);
IF errCode <> noErr THEN ExitToShell;

June 1989
{

Close the file we just read.

Create a buffer that will be used for the Destination BitMap.
dstPtr := NewPtrClear(MaxUnPackedSize);
{MPW library routine,
IF dstPtr = NIL THEN ExitToShell;
saveDstPtr := dstptr;

see TN 219)

Unpack each scan line into the buffer. Note that 720 scan lines
are
guaranteed to be in the file. (They may be blank lines.)
In the
UnPackBits call, the 72 is the count of bytes done when
the file was
created.
MacPaint does one scan line at a time when creating the
file.
The destination pointer is tested each time through the
scan loop.
UnPackBits should increment this pointer by 72, but in the
case where
the packed file is corrupted UnPackBits may end up sending
bits into
uncharted territory.
A temporary pointer
lastDstPtr” is used for testing
the result.)
FOR scanLine := 1 TO 720 DO BEGIN
lastDstPtr
dstPtr;
UnPackBits(srcPtr, dstPtr, 72);
{ bumps both pointers
IF ORD4(iastDstPtr) + 72 <> ORD4(dstPtr) THEN ExitToShell;
END;
The buffer has been fully unpacked. Create a port that we
can draw into.
You should save and restore the current port.
OpenPort (@aPort);
Create a BitMap out of our saveDstPtr that can be copied to
the screen.
theBitMap.baseAddr
saveDstPtr;
theBitMap.rowBytes := 72;
{ width of MacPaint picture
SetPt(theBitMap.bounds.topLeft, 0, 0);
SetPt(theBitMap.bounds.botRight, 72*8, 720); (maximum rectang
le)
Now use that BitMap and draw the piece of it to the screen
.
Only draw the piece that is full screen size (portRect)
CopyBits (theBitMap, aPort .portBits, aPort .portRect,
aPort.portRect, srcCopy, NIL);

END;

We need to dispose of the memory we’ve allocated.
You would not
dispose of the destPtr if you wish to edit the data.
I
DisposPtr(srcPtr);
{ dispose of the source buffer I
DisposPtr(dstPtr);
{ dispose of the destination buffer
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Writing Sample
PROCEDURE WriteMPFile;
how
This is a small example procedure written in Pascal that demonstrates
to write MacPaint files. It will use the screen as a handy BitMap to be
written to a file.

CONST
DefaultVolume = 0;
HeaderSize = 512;
MaxFileSize = 53072;

size of MacPaint header in bytes
{ maximum MacPaint file size.

(

VAR
srcPtr:
dstPtr:
dstFile:
dstSize:
errCode:
scan Line:
aPort:
dstBuffer:
I:
picturePtr:
tempPtr:
theBitMap:

Ptr;
Ptr;
INTEGER;
LONGINT;
INTEGER;
INTEGER;
GrafPort;
PACKED ARRAY[1. .HeaderSize]
LONGINT;
Ptr;
BigPtr;
BitMap;

OF BYTE;

BEGIN
Make an empty buffer that is the picture size.
{MPW library routine,
picturePtr := NewPtrClear(MaxFileSize);
IF picturePtr = NIL THEN ExitToShell;
Open a port so we can get to the screens BitMap easily.
and restore the current port.
OpenPort (@aPort);

see TN 219)

You should save

Create a BitMap out of our dstPtr that can be copied to the screen.
theBitMap.baseAddr := picturePtr;
( width of Macpaint picture
theBitMap.rowBytes := 72;
SetPt (theBitMap.bounds .topLeft, 0, 0);
SetPt(theBitMap.bounds.botRight, 72*8, 720); {maximum rectangle)
Draw the screen over into our picture buffer.
CopyBits(aPort.portBits, theBitMap, aPort.portRect,
aPort.portRect, srcCopy, NIL);
Create the file, giving it the right Creator and File type.)
MPNT, PNTG);
errCode := Create(MP TestFile’, DefaultVolume,
IF errCode <> noErr THEN ExitToShell;
Open the data file to be written.
errCode := FSOpen(dstFileName, DefaultVolume,
IF errCode <> noErr THEN ExitToShell;
1 to HeaderSize DO
dstBuffer[I] := 0;
errCode := FSWrite(dstFile, HeaderSize,
IF errCode <> noErr THEN ExitToShell;
FOR I

:=

(

dstFile);

Write the header as all zeros.

@dstBuffer);

.
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Now go into a loop where we pack each line of data into the buffer,
then write that data to the file. We are using the line count of 72
in order to make the file readable by MacPaint. Note that the
Pack/UnPackBlts can be used for other purposes.
srcPtr
theBitMap.baseAddr;
( point at our picture BitMap
FOR scanLine := 1 to 720 DO
BEGIN
dstPtr
@dstBuffer;
{ reset the pointer to bottom
PackBits(srcPtr, dstptr, 72);
{ bumps both ptrs
dstSize
ORD(dstPtr)—ORD(@dstBuffer);
{ calc packed size
errCode := FSWrite(dstFile, dstSize, @dstBuffer);
IF errCode <> noErr THEN ExitToShell;
END;
errCode := FSClose(dstFile);
IF errCode <> noErr THEN ExitToShell;

{

Close the file we iust wrote.

END;

Further Reference:
• Inside Macintosh, Volume 1-135, QuickDraw
• Inside Macintosh, Volume 1-465, Toolbox Utilities
• Inside Macintosh, Volume 11-77, The File Manager
• Technical Note #2 19, New Memory Manager Glue Routines
MacPaint is a registered trademark of Claris Corporation.
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#87: Error in FCBPBRec
See also:

The File Manager

Written by:
Updated:

Jim Friedlander

August 18, 1986
March 1, 1988

The declaration of a FCBPBRec is wrong in Inside Macintosh Volume IV and
early versions of MPW. This has been fixed in MPW 1.0 and newer.
An error was made in the declaration of an FCBPBReC parameter block that is used in
PBGetFCBInfo calls. The field ioFCBlndx was incorrectly listed as a LONGINT.
The
following declaration (found in Inside Macintosh):
ioRefNum:
filler:
ioFCBlndx:
ioFCBF1Nm:

INTEGER;
INTEGER;
LONGINT;
LONGINT;

should be changed to:
ioRefNum:
filler:
ioFCBlndx:
ioFCBFillerl:
ioFCBF1Nm:

Technical Note #87

INTEGER;
INTEGER;
INTEGER;
INTEGER;
LONG INT;
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Macintosh Technical Notes
#88: Signals
See also:

Using Assembly Language (Mixing Pascal & Assembly)

Written by:
Updated:

Rick Blair

August 1, 1986
March 1, 1988

Signals are a form of intra-program interrupt which can greatly aid clean,
inexpensive error trapping in stack frame intensive languages. A program
may invoke the Signal procedure and immediately return to the last
invocation of Cat chSignal, including the complete stack frame state at that
point.
Signals allow a program to leave off execution at one point and return control to a
convenient error trap location, regardless of how many levels of procedure nesting are
in between.
The example is provided with a Pascal interface, but it is easily adapted to other
languages. The only qualification is that the language must bracket its procedures (or
functions) with LINK and tJNLK instructions. This will allow the signal code to clean up
at
procedure exit time by removing CatchSignal entries from its internal queue. Note:
only procedures and/or functions that call CatchSignal need to be bracketed with LINK
and UNLK instructions.
Important: Initsignals must be called from the main program so that A6 can be
set
up properly.
Note that there is no limit to the number of local CatchSignals which may occur within
a single routine. Only the last one executed will apply, of course, unless you call
FreeSignal. FreeSignal will “pop” off the last CatchSignal. If
you attempt to signal
with no CatchSignals pending, Signal will halt the program with a debugger trap.
creates a small relocatable block in the application heap to hold the
signal queue. If CatchSignal is unable to expand this block (which it does 5 elements
at a time), then it will signal back to the last successful Cat chSignal with code = 200.
A
Signal (0) acts as a NOP, so you may pass OSErrs, for instance,
after making File
System type calls, and, if the OSErr is equal to NoErr, nothing will happen.
InitSignals
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CatchSignal may not be used in an expression

if the stack is used to evaluate that

expression. For example, you can’t write:
c:= 3*Catchsignal;

“Gotcha” summary
1.
2.
3.

Routines which call catchsignal must have stack frames.
Initsignals must be called from the outermost (main) level.
Don’t put the Cat chSignal function in an expression. Assign the result to an
INTEGER

4.

variable;

i.e.

i:=CatchSignal.

It’s safest to call a procedure to do the processing after catchsignal returns. See
the Pascal example TestSignals below. This will prevent the use of a variable
which may be held in a register.

Below are three separate source files. First is the Pascal interface to the signaling unit,
then the assembly language which implements it in MPW Assembler format. Finally,
there is an example program which demonstrates the use of the routines in the unit.
{File ErrSignal.p}
UNIT ErrSignal;
INTERFACE
{Call this right after your other initializations
words as early as you can in the application)
PROCEDURE InitSignals;

(InitGraf,

etcj——in other

will catch
{Until the procedure which encloses this call returns, it
When
Signal.
to
passed
code
ng
the
returni
subsequent Signal calls,
These calls
zero.
of
code
a
returns
it
y,
initiall
CatchSignal is encountered
procedure.
one
in
le
CatchSignals
multip
have
may
you
may “nest”; i.e.
Each nested CatchSignal call uses 12 bytes of heap space
FUNCTION CatchSignal: INTEGER;
invoke
{This undoes the effect of the last CatchSignal. A Signal will then
one.)
last
the
the CatchSignal prior to
PROCEDURE FreeSignal;
will then
(Returns control to the point of the last CatchSignal. The program
parameter
code
the
with
d
returne
had
CatchSignal
that
behave as though
supplied to Signal.)
PROCEDURE Signal (code: INTEGER);
END.
{End of ErrSignal.p}
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Here’s the assembly source for the routines themselves:
ErrSignal code w.
defined

InitSignal,

CatchSignal,FreeSignal,

Signal

Version 1.0 by Rick Blair
PRINT
INCLUDE
INCLUDE
INCLUDE
INCLUDE
PRINT

OFF
‘Traps.a’
‘ToolEqu a’
‘QuickEqu a’
‘SysEqu a’
ON
.

.

.

CatchSigErrEQU
SigChunks
EQU
FrameRet
EQU
SigBigA6
EQU

200
5
4
$FFFFFFFF

;“insufficient heap” message
;number of elements to expand by
;return addr. for frame (off A6)
;maximum positive A6 value

A template in MPW Assembler describes the layout of
a collection of data
without actually allocating any memory space. A templa
te definition starts
with a RECORD directive and ends with an ENDR directi
ve.
To illustrate how the template type feature works,
the following template
is declared and used. By using this, the assembler source
appromixates very
closely Pascal source for referencing the corresponding
information.
;template for
SigElement
SigSP
SigRetAddr
SigFRet
SigElSize

our table elements
RECORD
0
;the zero is the template origin
DS.L
1
;the SP at the CatchSignal—(DS.L just like EQU)
DS.L
1
;the address where the CatchSignal returned
DS.L
1
;return addr. for end, procedure
*

EQU
ENDR

;just like EQU 12

The global data used by these routines follows. It
is in the form of a
RECORD, but, unlike above, no origin is specified, which
means that memory
space *will* be allocated.
This data is referenced through a WITH statement
at the beginning of the
procs that need to get at this data. Since the Assem
bler knows when it is
referencing data in a data module (since they must
be declared before they
are accessed), and since such data can only be access
ed based on A5, there
is no need to explicitly specify A5 in any code which
references the data
(unless indexing is used)
Thus, in this program we have omitted all A5
references when referencing the data.
.

SigGlobals RECORD
SigEnd
SigNow
SigHandle

DS.L
DS.L
DC.L
ENDR

Technical Note #88
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;no origin means this is a data record
;not a template(as above)
;current end of table
;the MRU element
;handle to the table
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;PROCEDURE InitSignals;

EXPORT

InitSigrials PROC
IMPORT
WITH

CatchSignal
SigElement, SigGlobals

0

data
;the above statement makes the template SigElement and the global
;record SigGlobals available to this procedure
#SigChunks*SigElSize, DO
MOVE L
;try to get a table
Newl-landle
;we couldn’t get that!?
forgetit
BNE. S

forgetit

MOVE
MOVE
MOVE
MOVE
RTS
ENDP

L
L
L
L

.

.

.

CatchSignal PROC
IMPORT
WITH

;save it
AO,SigHandle
#—SigElSize,SigNow ;point “now” before start
#SigChunks*SigElSize,SigEnd ;save the end
;make A6 valid for Signal
#SigBigA6,A6

; FUNCTION CatchSignal: INTEGER;
EXPORT
SiggySetup, Signal, SigDeath
SigElement, SigGlobals

.

(SP) +,Al
SigHandle, DO
SigDeath
DO,AO
SigNow, DO
#SigElSize, DO
DO, SigNow
SigEnd, DO

.

catchit

MOVE L
MOVE L
.

.

BEQ
MOVE L
MOVE L
ADD L
MOVE L
CMP L
BNE S
.

.

.

.

;grab return address
;handle to table
;if NIL then croak
;put handle in A-register

.

;save flew position
;have we reached the end?
;no, proceed

#SigChunks*SigElSize,DO ;we’ll try to expand
ADD.L
;save new (potential) end
DO,SigEnd
MOVE.L
SetHandleSize
;jump around if it worked!
@0
BEQ.S
signals,

we use ‘em
MOVE L
MOVE L
SUB. L
MOVE W
.

.

ourselves
SigNow,SigEnd
#SigElSize, DO

;restore old ending offset

JSR

;ditto for current position
D0,SigNow
#catchSigErr, (SP) ;we’ll signal a “couldn’t
catch” error
;never returns of course
Signal

@0

MOVE.L

SigNow,D0

catchit

MOVE.L
ADD L
MOVE L
MOVE L
CMP L
BEQ. S
MOVE L

deref.
(AO) ,AO
;poiflt to new entry
DO,AO
;save SP in entry
SP, SigSP (AO)
A1,SigRetAddr(A0) ;save return address there
;are we at the outer level?
#SigBigA6,A6
;yes, no frame or cleanup needed
@0
FrameRet(A6),SigFRet(AO);save old frame return
address

.

.

.

.

.

-
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LEA
MOVE L
CLR. W
JMP

SiggyPop, AO
AO,FrameRet(A6)
(SP)
(Al)

JSR
MOVE L
SUB L
MOVE L
JMP
ENDP

SiggySetup
SigFRet (AO) ,AO
#SigElSize, DO
DO, SigNow
(AO)

.

@0

SiggyPop

.

.

.

FreeSignal

PROC
IMPORT
WI TB
JSR
MOVE L
SUB. L
MOVE L
RT S
ENDP
.

.

Signal

;set cleanup code address
;no error code (before its time)
;done setting the trap
;get pointer to element
;get proc’s real return address
;“pop” the entry
gone

EXPORT
;PROCEDURE FreeSignal;
S iggySetup
SigElement, SigGlobals
SiggySetup
;get pointer to current entry
SigFRet(AO),FrameRet(A6) ;“pop” cleanup code
#SigElSize, DO
DO,SigNow
;“pop” the entry

PROC
EXPORT
WI TM
MOVE W
BNE S
MOVE L
ADDQ L
JMP

EXPORT
;PROCEDURE Signal(code:INTEGER);
SiggySetup, SigDeath
SigElement, SigGlobals
4 (SP) ,Dl
;get code
@0
;process the signal if code is non—zero
(SP) ,AO
;save return address
#6, SP
;adjust stack pointer
(A0)
;return to caller (code was 0)

@0

JSR
BRA.S

SiggySetup
SigLoopi

SigLoop
SigLoopi

UNLK
CMP.L
BLO. S
MOVE L
MOVE L
MOVE.W
JMP

A6
;unlink stack by one frame
SigSP (AO) ,A6
;is A6 beyond the saved stack?
SigLoop
;yes, keep unlinking
SigSP (AO) , SP
;bring back our SP
SigRetAddr(A0), AO ;get return address
Dl, (SP)
;return code to CatchSignal
(AO)
;Houston, boost the Signal!
(or Hooston if you’re from the Negative Zone)

MOVE.L
MOVE.L
MOVE.L
BEQ.S
MOVE.L
BMI.S
ADD.L
RT S

SigHandle,AO

.

.

.

.

.

.

SiggySetup

SigDeath

_Debugger

(AO),A0
AO,DO
SigDeath
SigNow,DO
SigDeath
DO,AO

;get pointer to entry

deref.
;to set CCR
;nil handle means trouble
;grab table offset to entry
;if no entries then give up
;point to current element

;a signal sans catch is bad news

ENDP
END
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Now for the example Pascal program:
PROGRAM TestSignals;
USES ErrSignal;
VAR i:INTEGER;
PROCEDURE DoCatch(s : STR255;
BEGIN
IF code<>O THEN BEGIN
Writeln(s,code);
Exit (TestSignals);

code: INTEGER);

END;
END; {DoCatch}
PROCEDURE Easy;
PROCEDURE Never;
PROCEDURE DoCatch(s:STR255;

code:INTEGER);

BEGIN
IF code<>O THEN BEGIN
Writeln(s,code);
Exit (Never);
END;
END; {DoCatch}
BEGIN (Never)
i : =CatchSignal;
DoCatch(’Signal caught from Never,

code

=

‘,

i );

i : =CatchSignal;
IF i<>O THEN DoCatch(’Should never get here!’,i);
FreeSignal; (“free” the last CatchSignal}
Signal(7); {Signal a 7 to the last CatchSignal}
END; (Never)
BEGIN (Easy)
Never;
Signal(69);
END; (Easy)

{this won’t be caught in Never)
ure exits.)
{all local CatchSignals are freed when a proced

BEGIN {PROGRAM}
InitSignals; (You must call this early on!
m)
(catch Signals not otherwise caught by the progra
;
i : =CatchSignal
IF i<>O THEN
DoCatch(’Sigrial caught from main, code =
Easy;
END.

The example program produces the following two lines of output:
Signal caught from Never, code = 7
Signal caught from main, code = 69
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#89: DrawPicture Bug
Written by:
Updated:

Ginger Jernigan

August 16, 1986
March 1, 1988

Earlier versions of this note described a bug in DrawP±cture. This bug never
occurred on 64K ROM machines, and has been fixed in System 3.2 and
newer. Use of Systems older than 3.2 on non-64K ROM machines is no
longer recommended.
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Macintosh Technical Notes
#90: SANE Incompatibilities
Written by:
Updated:

Mark Baumwell

August 14, 1986
March 1, 1988

Earlier versions of this note described a problem with SANE and System 2.0.
Use of System 2.0 is only recommended for Macintosh 128 machines, which
contain the 64K ROMs. Information specific to 64K ROM machines has been
deleted from Macintosh Technical Notes for reasons of clarity.
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#91: Optimizing for the LaserWriter—Picture Comments
See also:

The Print Manager
QuickDraw
Technical Note #72—
Optimizing for the LaserWriter—Techniques
Technical Note #27—MacDraw Picture Comments
PostScript Language Reference Manual, Adobe Systems
PostScript Language Tutorial and Cookbook,
Adobe Systems
LaserWriter Reference Manual

Written by:
Modified by:
Updated:

Ginger Jernigan
Ginger Jernigan

November 15, 1986
March 2, 1987
March 1, 1988

This technical note is a continuation of Technical Note #72.
This technical
note discusses the picture comments that the LaserWriter drive
r recognizes.
This technical note has been modified to include corrected
descriptions of
and ResourcePS comments and to
include some additional warnings.

the SetLineWidth, PostScriptFile

The implementation of QuickDraw’s picComment facility
by the LaserWriter driver allows
you to take advantage of features (like rotated text) which
are available in PostScript but
may not be available in QuickDraw.
Warning: Using PostScript-specific comments will make
your code printer-dependent
and may cause compatibility problems with non-PostScript
devices, so don’t use them
unless you absolutely have to.
Some of the picture comments below are designed to be
issued along with QuickDraw
commands that simulate the commented commands on the
Macintosh screen. When the
comments are used, the accompanying QuickDraw com
ments are ignored. If you are
designing a picture to be printed by the LaserWriter, the
structure and use of these
comments must be precise, otherwise nothing will print. If anot
her printer driver (like the
lmageWriter I/Il driver) has not implemented these comments,
the comments are ignored
and the accompanying QuickDraw commands are used.
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gnizes:
Below are the picture comments that the LaserWriter driver reco
Kind

Type

*

*
*
*

*
*
*
*
*
*

TextCenter

TTxtPicRec
NIL
NIL
NIL
TTxtCenter

Begin text function
End text function
Begin pieces of original string
End pieces of original string
Offset to center of rotation

LineLayoutOff
LineLayoutOn

155
156

0
0

NIL
NIL

Turns LaserWriter line layout off
Turns LaserWriter line layout on

PolyBegin
PolyEnd
Polylgnore
PolySmooth
picPlyClo

160
161
163
164
165

0
0
0
1
0

NIL
NIL
NIL
PolyVerb
NIL

DashedLine
DashedStop
SetLineWjdth

180
181
182

PostScriptBegin
PostScriptEnd
PostScriptllandle
PostScriptFile
TextlsPostScrlpt

190
191
192
193
194
195

0
0

8

NIL
Type/ID/Index

Set driver state to PostScript
Restore QuickDraw state
PostScript data in handle
FileName in data handle
QuickDraw text is sent as Postscript
PostScript data in a resource file

200
201
202

4
0
8

TRotation
NIL
Center

Begin rotated port
End rotation
Offset to center of rotation

NIL
NIL

Don’t clear print buffer after each page
End forms printing after PrClosePage

ResourcepS

210
**Formsprinting
**EndFormsprjnting 211

**

t

Description

6
0
0
0
8

**RotateBegjn
**RotateEnd
**RotateCenter

*

Data

150
151
152
153
154

Text Begin
TextEnd
St ringBegin
Stringtnd

*

Data SIZe

—

0
4

—

—

o

0
0

TDashedLine
NIL
Point
NIL
NIL
PSData
FileName

Begin special polygon
End special polygon
Ignore following poly data
Close, Fill, Frame
Close the poly
Draw following lines as dashed
End dashed lines
Set fractional line widths

3.0 or later.
These comments are only implemented in LaserWriter driver
3.1 or later.
These comments are only implemented in LaserWriter driver
g is enabled.
These comments are not available when background printin

ps: Text, Polygons, Lines,
Each of these comments are discussed below in six grou
e appropriate. For other
PostScript, Rotation, and Forms. Code examples are given wher
e see the Print example
examples of how to use picture comments for printing pleas
through APDA as “Macintosh
program in the Software Supplement (currently available
Example Applications and Sources 1.0”).

ual are incorrect. Please
Note: The examples used in the LaserWriter Reference Man
use the examples presented here instead.
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Text
In order to support the What-You-See-Is-What-You-Get paradigm, the LaserWriter driver
uses a line layout algorithm to assure that the placement of the line on the printer closely
approximates the placement of the line on the screen. This means that the printer driver
gets the width of the line from QuickDraw, then tells PostScript to place the text in exactly
the same place with the same width.
The TextBegin comment allows the application to specify the layout and the orientation
of the text that follows it by specifying the following information:
TTxtPicRec = PACKED RECORD
tJus: Byte;
{0,1,2,3,4 or greater => none, left, center, right, full
justification I
tFlip: Byte;
(0,1,2 => none, horizontal, vertical coordinate flip
tRot:
INTEGER; {0. .360 => clockwise rotation in degrees
tLine: Byte;
(1,2,3.. => single, 1-1/2, double., spacing I
tCnint: Byte;
f Reserved
END; { TTxtPicRec I

Left, right or center justification, specified by tJust, tells the driver to maintain only the
left, right or center point, without recalculating the interword spacing. Full justification
specifies that both endpoints be maintained and interword spacing be recalculated. This
means that the driver makes sure that the specified points are maintained on the printer
without caring whether the overall width has changed. Full justification means that the
overall width of the line has been maintained. tElip and tRot specify the orientation of
the text, allowing the application to take advantage of the rotation features of PostScript.
tLine specifies the interline spacing. When no TextBegin comment is used, the
defaults are full justification, no rotation and single-spaced lines.

String Reconstruction
The StringBegin and StringEnd comments are used to bracket short strings of text
that are actually sections of an original long string. MacDraw, for instance, breaks long
strings into shorter pieces to avoid stack overflow problems with QuickDraw in the 64K
ROM. When these smaller strings are bracketed by StringBegin and stringEnd, the
LaserWriter driver assumes that the enclosed strings are parts of one long string and will
perform its line layout accordingly. Erasing or filling of background rectangles should
take place before the StringBegin comment to avoid confusing the process of putting
the smaller strings back together.
Text Rotation
In order to rotate a text object, PostScript needs to have information concerning the
center of rotation. The TextCenter comment provides this information when a rotation
is specified in the TextBegin comment. This comment contains the offset from the
present pen location to the center of rotation. The offset is given as the y-component,
then the x-component, which are declared as fixed-point numbers. This allows the
center to be in the middle of a pixel. This comment should appear after the TextBegin
comment and before the first following StringBegin comment.
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The associated comment data looks like this:
TTxtCenter = RECORD
y,x: Fixed;
END; { TTxtCenter }

{offset

from current pen location to center of rotatiori}

Right after a TextBegin comment, the LaserWriter driver expects to see a TextCenter
comment specifying the center of rotation for any text enclosed within the text comment
calls. It will ignore all further CopyBits calls, and print all standard text calls in the
rotation specified by the information in TTxtPicRec. The center of rotation is the offset
from the beginning position of the first string following the TextCenter comment. The
printer driver also expects the string locations to be in the coordinate system of the
current QuickDraw port. The printer driver rotates the entire port to draw the text so it can
draw several strings with one rotation comment and one center comment. It is good
practice to enclose an entire paragraph or paragraphs of text in a single rotation
comment so that the driver makes the fewest number of rotations.
The printer driver can draw non-textual objects within the bounds of the text rotation
comments but it must unrotate to draw the object, then re-rotate to draw the next string of
text. To do this the printer driver must receive another TextCenter comment before
each new rotation. So, rotated text and unrotated objects can be drawn inter-mixed
within one TextBegin/TextEnd comment pair, but performance is slowed.
Note that all bit maps and all clip regions are ignored during text rotation so that clip
regions can be used to clip out the strings on printers that can’t take advantage of these
comments. This has the unfortunate side effect of not allowing rotated text to be clipped.
Rotated text comments are not associated with landscape and portrait orientation of the
printer paper as selected by the Page Setup dialog. These are rotations with reference
to the current QuickDraw port only.
All of the above text comments are terminated by a TextEnd comment.
Turning Off Line Layout
If your application is using its own line layout algorithm (it uses its own character widths
or does its own character or word placement), the printer driver doesn’t need to do it too.
To turn off line layout, you can use the LineLayoutOff comment. LineLayoutOn turns
it on again.
Turning on FractEnable for the 128K ROMs has the same effect as LineLayoutOff.
When the driver detects that FractEnable has been turned on, line layout is not
performed. The driver assumes that all text being printed is already spaced correctly for
the LaserWriter and just sends it as is.
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Polygons
The polygon comments are recognized by the LaserWriter driver because they are used
by MacDraw as an alternate method of defining polygons.
The PolyBegin and PolyEnd comments bracket polygon line segments, giving an
alternate way to specify a polygon. All StdLine calls between these two comments are
part of the polygon. The endpoints of the lines are the vertices of the polygon.
The picPlyClo comment specifies that the current polygon should be closed. This
comes immediately after PolyBegin, if at all. It is not sufficient to simply check for begPt
= endPt, since MacDraw allows you
to create a “closed” polygon that isn’t really closed.
This comment is especially critical for smooth curves because it can make the difference
between having a sharp corner or not in the curve.
These comments also work with the StdPoly call. If a FillRgn is encountered before
the PolyEnd comment, then the polygon is filled. Unlike QuickDraw polygons, comment
polygons do not require an initial MoveTo call within the scope of the polygon comment.
The polygon will be drawn using the current pen location at the time the polygon
comment is received. The pen must be set before the polygon comment is called.
Spli nes
A spline is a method used to determine the smallest number of points that define a
curve. In MacDraw, splines are used as a method for smoothing polygons. The vertices
of the underlying unsmoothed polygon are the control nodes for the quadratic B-spline
curve which is drawn. PostScript has a direct facility for cubic B-splines and the
LaserWriter translates the quadratic B-spline nodes it gets into the appropriate nodes for
a cubic B-spline that will exactly emulate the original quadratic B-spline.

The PolySmooth comment specifies that the current polygon should be smoothed. This
comment also contains data that provides a means of specifying which verbs to use on
the smoothed polygon (bits 7 through 3 are not currently assigned):
TPolyVerb = PACKED RECORD
f7, f6, f5, f4, f3, fPolyClose,
END; { TPolyVerb

fPolyFill,

fPolyframe

Although the closing information is redundant with the
included for the convenience of the LaserWriter.

:

Boolean;

picPlyClo

comment, it is

The LaserWriter uses the pen size at the time the Polysegin comment is received to
frame the smoothed polygon if framing is called for by the TPolyVerb information. When
the Polylgnore comment is received by the LaserWriter driver, all further StdLine
calls are ignored until the PolyEnd comment is encountered. For polygons that are to be
smoothed, set the initial pen width to zero after the PolyBegin comment so that the
unsmoothed polygon will not be drawn by other printers not equipped to handle polygon
comments. To fill the polygon, call StdRgn with the fill verb and the appropriate pattern
set, as well as specifying fill in the PolySmooth comment.
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Lines
PostScript
The DashedLine and DashedLineStop comments are used to communicate
information for drawing dashed lines.
The DashedLine comment contains the following additional data:
TOashedLine = PACKED RECORD
SignedByte;
offset:
centered: SignedByte;
Array[0. .1]
dashed:
END; { TDashedLine

of SignedByte;

{Offset as specified by PostScript}
{Whether dashed line should be
centered to begin and end points)
fist byte is # bytes following)

on page 214
The printer driver sets up the PostScript dashed line command, as defined
specified in
of Adobe’s PostScript Language Reference Manual, using the parameters
the begin and
the comment. You can specify that the dashed line be centered between
end points of the lines by making the centered field nonzero.
uent objects
The SetLinewidth comment allows you to set the pen width of all subseq
is the numerator
drawn. The additional data is a point. The vertical portion of the point
horizontal and
the
and the horizontal portion is the denominator of the scaling factor that
pen width. For
vertical components of the pen are then multiplied by to obtain the new
use 2 for the
you
example, if you have a pen size of 1,2 and in your line width comment(7/2)*1
pixels wide
horizontal of the point and 7 for the vertical, the pen size will then be
and (712)*2 pixels high.
Below is an example of how to use the line comments:
PROCEDURE LineTest;
and how to change the line width}
{This procedure shows how to do dashed lines
CONST
DashedLine = 180;
DashedStop = 181;
SetLineWidth = 182;
TYPE
DashedHdl = DashedPtr;
DashedPtr = TDashedLine;
TDashedLine = PACKED RECORD
offset: SignedByte;
Centered: SignedByte;
dashed: ArraylO. .1) of SignedByte;
END; { TDashedLine
widhdl = widptr;
widptr = “widpt;
widpt = Point;

{ the 0th element is the length

VAR
: rect;
arect
: Widhdl;
Width
dashedln : DashedHdl;
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BEGIN {LineTest}
Dashedln := dashedhdl (Newl-landle
Dashedln”’.offset := 0;
{
Dashedln.centered
0;
(
Dashedln.dashed[0) := 1;
{
Dashedln’.dashed[1]
8;
{

(sizeof (tciashedline)));
No offset)
don’t center)
this is the length I
this means 8 points on,

8 points off

I

Width := widhdl(NewHandle(sizeof(widpt)));
Width”.h
2;
( denominator is 2)
Width”.v
7;
{ numerator is 7)
xnyPic
OpenPicture(theWorld);
SetPen(1,2);
( Set the pen size to 1 wide x 2 high
ClipRect (theWorld);
MoveTo(20,20);
DrawString(’Do line test’);
PicCornment (DashedLine, GetHandleSize (Handle (dashedin) ,Handl
e (dashedin));
)
PicComment (SetLineWidth, 4,Handle (width));
(SetLineWidth}
SetRect (arect, 100,100,500,500);
FrameRect (aRect);
MoveTo(500,500);
Lineto (100,100);
PicComment (DashedStop, 0,nil);
{DashedStop}
ClosePicture;
DisposHandle (handle (width));
(Clean up)
DisposHandle (handle (dashedln));
PrintThePjcture;
(print it please)
KillPicture (MyPic);
END; (LineTest)
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PostScript
going to be
The PostScript comments tell the printer driver that the application is
instead of
communicating with the LaserWriter directly using PostScript commands
printer with no
QuickDraw. The driver sends the accompanying PostScript to the
comment
preprocessing and no error checking. The application can specify data in the
the
When
.
handle itself or point to another file which contains text to send to the printer
the printer
application is finished sending PostScript, the PostScriptEnd comment tells
driver to resume normal QuickDraw mode.
n the
Any Quickdraw drawing commands made by the application betwee
be ignored by PostScript
PostScriptBegin and PostScriptEnd comments will
always
printers. In order to use PostScript in a device independent way, you should
be a
include two representations of your document. The first representation should
document
series of Quickdraw drawing commands. The second representation of your
picture
should be a series of PostScript commands, sent to the Printing Manager via
nts
comme
picture
the
,
comments. This way, when you are printing to a PostScript device
a
to
g
will be executed, and the Quickdraw commands ignored. When printin
Quickdraw
non-PostScript device, the picture comments will be ignored, and the
t having
commands will be executed. This method allows you to use PostScript, withou
with
results
best
the
to
get
to ask the device if it supports it. This allows your application
any printer, without being device dependent.
Here are some guidelines you need to remember:
d by
• The graphic state set up during QuickDraw calls is maintained and is not affecte
PostScript calls made with these comments.
the
• The header has changed a number of parameters so sometimes you won’t get
riter
LaserW
The
results you expect. You may want to take a look at the header listed in
Reference Manual available through APDA.
the
• The header changes the PostScript coordinate system so that the origin is at
the
that
so
done
is
top-left corner of the page instead of at the bottom-left corner. This
rd
QuickDraw coordinates that are used don’t have to be remapped into the standa
upside
printed
PostScript coordinate system. If you don’t allow for this, all drawing is
down. Please see the PostScript Language Reference Manual for details about
transformation matrices.
able to
• Don’t call showpage. This is done for you by the driver. If you do, you won’t be
switch back to QuickDraw mode and an additional page will be printed when you call
PrClosePage.

• Don’t call exit server. You may get very strange results.
• Don’t call initgraph±cs. Graphics states are already set up by the header.
• Don’t do anything that you expect to live across jobs.
• You won’t be able to interrogate the printer to get information back through the driver.
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The Post ScriptBegin comment sets the driver state to prepare for the generation of
PostScript by the application by calling gsave to save the current state. PostScript is
then sent to the printer by using comments 192 through 195. The QuickDraw state of the

driver is then restored by the PostscriptEnd comment. All QuickDraw operati
ons that
occur outside of these comments are performed; no clipping occurs as with
the text
rotation comments.

PostScript From a Text Handle
When the PostScriptHandle comment is used, the handle PSData points to the
PostScript commands which are sent. PSData is a generic handle that points to text,
without a length byte. The text is terminated by a carriage return. This comment is
terminated by a PostScriptEnd comment.
Note: Due to a bug in the 3.1 LaserWriter driver, Post ScriptEnd will not restore the
QuickDraw state after the use of a Post ScriptHandle comment. The workaround is to
only use this comment at the end of your drawing, after you have made all the
QuickDraw calls you need. This problem is fixed in more recent versions of the driver.
Here’s an example of how to use this comment:
PROCEDURE PostHdl;
(this procedure shows how to use PostScript from a text
Handle}
CONST
PostScriptBegin = 190;
PostScriptEnd = 191;
PostScriptHandle = 192;
VAR
MyString
tempstr
MyHandle
err

Str255;
: String[1);
: Handle;
: OSErr;

BEGIN { PostHdl
MyString
‘/Times—Roman findfont 12 scalefont setfont 230 600 moveto
(Hello World) show’;
tempstr:=’ ‘;
tempstr[1) := chr(13); (has to be terminated by a carriag
e return
MyString := Concat(MyString, tempstr);
{ in order for it to execute)
err := PtrToHand (Pointer(ord(t3myString)+1), MyHandle,
length(MyString));
MyPic
OpenPicture(theWorld);
ClipRect (theWorid);
MoveTo (20,20);
DrawString(’PostScript from a Handle’);
PicComrnent (PostScriptBegin, 0, nil);
(Begin PostScript
PicComrnent (PostScriptHandle, length (mystring) ,MyHa
ndle);
PicComrnent (PostScriptEnd, 0,nil);
(PostScript End)
ClosePicture;
DisposHandle (Myllandle);
(Clean up}
PrjntThePjcture;
{print it please)
KiliPicture (MyPic);
END; { PostHdl
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Defining PostScript as QuickDraw Text
ment is sent as PostScript. No
All QuickDraw text following the TextlsPostScript com
inated by a PostScriptEnd
error checking is performed. This comment is term
comment.

.

Here is an example:
PROCEDURE PostText;
gs in a QuickDraw picture)
{Shows how to use PostScript in strin
CONST
PostScriptBegin = 190;
PostScriptEnd = 191;
TextlsPostScript = 194;
BEGIN { PostTest
MyPic := OpenPicture(theWorld);
ClipRect (theWorid);
MoveTo (20,20);
DrawString ( ‘TextlsPostScript Comment’);
{Begin Postscript)
PicComment (PostScriptBegin, 0, nil);
{following text is Postscript I
PicCornnient (TextlsPostScript, 0,nil);
the origin and rotate the)
{move
DrawString(’O 728 translate’);
te system)
rdina
{coo
DrawString(’l -1 scale’);
DrawString ( ‘newpath’);
DrawString(’lOO 470 moveto’);
DrawString(’500 470 lineto’);
DrawString(’lOO 330 moveto’);
DrawString(’500 330 lineto’);
DrawString(’230 600 moveto’);
DrawString(’230 200 lineto’);
DrawString(’370 600 moveto’);
DrawString(’370 200 lineto’);
DrawString (‘10 setlinewidth’);
DrawString (‘stroke’);
DrawString ( ‘/Times-Roman findfont
DrawString(’230 600 moveto’);
DrawString(’(Hello World) show’);
PicComment(PostScriptEnd,0,nil);

.
12 scalefont setforit’);

ClosePicture;
PrintThePicture;
KillPicture (MyPic);
END; { PostText
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PostScript From a File

The PostScriptFile and ResourcePS comments allow you to send PostScript to the
printer from a resource file. Before these comments are described there are some
restrictions you need to follow:
• Don’t ever copy a picture containing these comments to the clipboard. If it is pasted
into another application and the specified file or resource is not available, printing will
be aborted and the user won’t know what went wrong. This could be very confusing to
a user. If you want the PostScript information to be available when printed from
another application, use one of the other comments and include the information in the
picture.
• Don’t keep the PostScript in a separate file from the actual data file. If the data file
ever gets moved without the PostScript file, when the picture is printed the data file
may not be found and the print job will be aborted, again without the user knowing
what went wrong. Keeping the data and PostScript in the same file will forestall many
headaches for you and the user.
Now, a description of the comments:
The PostScriptFile comment tells the driver to use the POST type resources
contained in the file FileNameString. FileNameString is declared as a Str255.
When this comment is encountered, the driver calls OpenResFile using the file name
specified in FileNameString.lttheflcallSGetResource(’POST’,thelD);
repeatedly, where thelD begins at 501 and is incremented by one for each
GetRe source call. If the driver gets a ResNotFound error, it closes the specified
resource file. If the first byte of the resource is a 3, 4, or 5 then the remaining data is sent
and the file is closed.
The format of the POST resource is as follows: The IDs of the resources start at 501 and
are incremented by one for each resource. Each resource begins with a 2 byte data field
containing the data type in the first byte and a zero in the second. The possible values
for the first byte are:

0
1
2
3
4
5

ignore the rest of this resource (a comment)
data is ASCII text
data is binary and is first converted to ASCII before being sent
AppleTalk end of file. The rest of the data, if there is any, is interpreted as ASCII text
and will be sent after the EOF.
open the data fork of the current resource file and send the ASCII text there
end of the resource file

The second byte of the field must always be zero. Resources should be kept small,
around 2K. Text and binary should not be mixed in the same resource. Make sure you
include either a space or a return at the end of each PostScript string to separate it from
the following command.
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Here’s an example:
PROCEDURE PostFile;
FILE)
use PostScript from a specified
(This procedure shows how to
CONST
PostScriptBegin = 190;
PostScriptFile = 193;
PostScriptEnd = 191;
VAR
MyString
MyHandle

:
:
:

err

Str255;
Handle;
OSErr;

{ PostFile
BEGIN
a test.)
a real program. This is only
(You should never do this in
oc’;
estD
PST
ples:
MyString := ‘HardDisk:MPW:Print Exam
,MyHandle, length(MyString) + 1);
err := PtrToHand(pointer(MyString)
;
MyPic := OperiPicture(theWorld)
;
orld)
(theW
Rect
Clip
MoveTo(20,20);
t’);
DrawString ( ‘PostScriptFile Commen
{Begin Postscript)
;
nil)
PicComment (PostScriptBegin, 0,
yHandle) ,MyHandle);
ize(M
dleS
PicComment (PostScriptFile,GetHan
{PostScriptEnd}
PicCorninent (PostScriptEnd, 0,riil);
MoveTo (50,50);
inated’);
DrawString(’PostScriptEnd has term
ClosePicture;
DisposHandle (MyHandle); {Clean up)
PrintthePicture; (print it please)
KillPicture (MyPic);

END;

{ PostFile

Here are the resources:
type ‘POST’
switch
case Comment:
key bitstring[8]
fill byte;

/* this is a comment
=

/

0;

String;
case ASCII:
key bitstring[81
fill byte;

/* this is
1;
=

just ASCII text

*1

String;
case Bin:
key bitstring[81
fill byte;
String;
case ATEOF:
key bitstring[8]
fill byte;

/* this is binary /
2;
=

/* this is an AppleTalk EOF */
=

3;

string;
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case DataFork:
key bitstring[8]
fill byte;

1* send the text in the data fork *1

case EOF:
key bitstring[8]
fill byte;

/ no more *1

4;

= 5;

resource ‘POST’ (501)
ASCII{”O 728 translate “}};
resource ‘POST’ (502)
ASCII{”l —1 scale “}};
resource ‘POST’
ASCII { “newpath

(503)
};

“}

resource ‘POST’ (504)
ASCII{”lOO 470 moveto “}};
resource ‘POST’ (505)
ASCII{”500 470 lineto “}};
resource ‘POST’ (506)
ASCII{”lOO 330 moveto “)};
resource ‘POST’ (507)
ASCII{”500 330 lineto “1);
resource ‘POST’ (508)
ASCII{”230 600 moveto “}};
resource ‘POST’ (509) 1
ASCII{”230 200 lineto “}};
resource ‘POST’ (510)
ASCII{”370 600 moveto

U));

resource ‘POST’ (511)
ASCII{”370 200 lineto “}};
resource ‘POST’ (512)
ASCII{”lO setlinewidth “));
resource ‘POST’ (513)
ASCII { “stroke “});
resource ‘POST’ (514)
ASCII{”/Times—Roman findfont 12
scalefont setfont “}};
resource ‘POST’ (515)
ASCII(”230 600 moveto

‘));

resource ‘POST’ (516)
ASCII{” (Hello World) show
“}};
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after 517
/* It will stop reading and close the file
resource ‘POST’ (517)
EOF

*/

{1 };
*/
it never gets here
resource ‘POST’ (518)
DataFork

1*

{}};

the text
ountered, the LaserWriter driver sends
When the ResourcePS comment is enc
data is
ript to the printer. The additional
tSc
Pos
as
e
urc
reso
ed
cifi
spe
the
in
ed
contain
defined as
PSRsrc

=

RECORD
PSType
:
PSID
PSlndex:
END;

ResType;
INTEGER;
INTEGER;

be 0.
If the Type is STR then the index should
The resource can be of type STR or STR#.
Otherwise an index should be given.
The
the PrintF control call to the driver.
This comment is essentially the same as
d
to sen the
’, which basically tells the driver
‘rn
is
s
it
use
ng
stri
d
man
com
ed
imbedd
about
send a newline. For more information
string specified by the additional data, then
ce Manual.
printer control calls see the LaserWriter Referen
Here’s an example:
PROCEDURE P05tRSRC;
e FILE}
PostScript from a resourc
{This procedure shows how to get
CONST
PostScriptBegin = 190;
PostScriptEnd = 191;
ResourcePS = 195;
TYPE
theRSRChdl
theRSRCptr

‘theRSRCptr;
theRSRC;
theRSRC = RECORD
theType: ResType;
thelD: INTEGER;
Index: INTEGER;
=

=

END;
VAR
temp
TheResource

i,j
myport
err
atemp
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BEGIN
{ PostRSRC
TheResource := theRSRChdl(NewH
andle(Sizeof(theRSRC)));
TheResource’.theID :
500;
TheResource”.Index := 0;
TheResource”.theType := ‘STR
‘;
HLock (Handle (TheResource));
MyPic
OpenPicture(theWorld);
DrawString ( ‘ResourcePS Commen
t’);
PicComment (PostScriptBegin,
0, nil); (Begin PostScript
PicCoznment(ResourcepS, 8,Handle
(TheResource)); (Send postscr
ipt)
PicComment(PostScriptEnd, 0,n
il); {PostScriptEnd}
ClosePicture;
DisposHandle (Handle (TheResource
)); (Clean up)
PrintthePicture; (print it plea
se)
KillPicture(MyPic);
END;
{ P05tRSRC

Here’s the resource:
resource ‘STR

‘

(500)

{“O 728 translate 1 —1 scale newp
ath 100 470 moveto 500 470 line
to 100 330
moveto 500 330 lirieto 230 600
moveto 230 200 lineto 370 600
mov
eto
370 200
lineto 10 setlinewidth stroke
/Times-Roman findfont 12 scalefo
nt setfont 230
600 moveto (Hello World) show
”
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Rotation
object. The
text alone. PostScript can rotate any
The concept of rotation doesn’t apply to
between
wn
rotation except that all objects dra
text
like
ctly
exa
k
wor
ts
men
com
tion
rota
ate system specified by the center of
rdin
coo
ted
rota
the
in
wn
dra
are
ts
the two commen
These
no clipping of copyBits calls occurs.
rotation comment, not just text. Also,
er LaserWriter drivers.
comments only work on the 3.1 and new
wn in a
that the following objects will be dra
er
driv
the
s
t
tell
men
com
n
egi
eB
tat
The Ro
following data structure:
rotated plane. This comment contains the
Rotation = RECORD
INTEGER;
Flip:
Angle: INTEGER;
END; { Rotation

vertical coordinate flip
{0,l,2 => none, horizontal,
rotation in degrees
{0. .360 => clockwise

I

tem to
comment returns the coordinate sys
When you are finished, the RotateEnd
normal, terminating the rotation.
ctly
the RotateCenter comment in exa
The relative center of rotation is specified by
this
that
is
r,
ments. The difference, howeve
the same manner as the TextCenter com
cture of the
eBegin comment. The data stru
comment must appear before the Rotat
t.
for the TextCenter commen
accompanying handle is exactly like that
comments:
Here’s an example of how to use rotation
PROCEDURE Test;
do rotations)
{This procedure shows how to
CONST
RotateBegin = 200;
RotateEnd = 201;
RotateCenter = 202;
TYPE

rothdl = “rotptr;
rotptr = “trot;
trot = RECORD
flip : INTEGER;
Angle : INTEGER;
END; { trot
centhdl = “centptr;
centptr = “cent;
Cent = PACKED RECORD
ylnt: INTEGER;

END;

{

VAR
arect
rotation
center

yFrac: INTEGER;
xlnt: INTEGER;
xFrac: INTEGER;
Cent

: Rect;
: rothdl;
: centhdl;

Technical Note #91

page 1 6of 18

LaserWriter Picture Comments

BEGIN { Test
rotation := rothdl (NewHandle (size
of (trot)));
rotation’.flip := 0;
{no flip)
rotation.angle := 15;
{15 degree rotation)
center := centhdl(NewHandle(siz
eof(cent)));
center”.xInt := 50;
center”.ylnt
50;
center”.xFrac : 0;
center’.yFrac := 0;

(center at 50,50)
(no fractional part)

myPic := OpenPicture(theWorld);
ClipRect (theWorld);
MoveTo (20,20);
DrawString (‘Begin Rotation’);
(set the center of Rotation)
PicComment (RotateCenter, GetHandl
eSize (Handle (center) ) ,Handle (center));
(Begin Rotation)
PicCornment (RotateBegin, GetHandl
eSize (Handle (rotation) ) ,
(rotation));
SetRect (arect, 100,100,500,500)
;
FrameRect (aRect);
MoveTo (500,500);
Lineto (100,100);
PicComment (RotateEnd, 0,nil);
{RotateEnd}
ClosePicture;
DisposHandle (handle (rotation));
{Clean up)
DisposHandle (handle (center));
PrintThePicture;
(print
it please)
KillPicture (MyPic);
END; { Test I
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Forms
for printing.
you to prepare a template to use
The two form printing comments allow
red after
the LaserWriter’s buffer is not clea
d,
use
is
t
men
com
egin
msB
For
the
When
each subsequent
to download a form then change it for
PrClosePage. This allows you
be cleared at
FormsEnd allows the buffer to
t.
wan
you
tion
rma
info
the
g
rtin
inse
page,
the next PrClosePage.

.
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This technical note describes why text doesn’t always look the way you
expect depending on the environment you are in.
There are a number of Macintosh text editing applications where layout
is critical.
Unfortunately, text on a newer machine sometimes prints differently than text on 64K
a
ROM Macintosh. Let’s examine some differences you should expect and why.
The differences we will consider here are only differences in the layout of text
lines (line
layout), not differences in the appearance of fonts or the differences betwee differe
n
nt
printers. Differences in line layout may affect the position of line, paragraph and
page
breaks. The four variables that can affect line layout are fonts, the printer driver,
the font
manager mode, and ROMs.

Fonts
Every font on a Macintosh contains its own table of widths which tells QuickD
raw how
wide characters are on the screen. For every style point size there is a separa
te table
which may contain widths that vary from face to face and from point size
to point size.
Character widths can vary between point sizes of characters even in the same
face. In
other words, fonts on the screen are not necessarily linearly scalable.
Non-linearity is not normally a problem since most fonts are designed to be
as close to
linear as possible. A font face in 6 point has very nearly the same scaled widths
of the
same font face in 24 point (plus or minus round-off or truncation differe
nces).
QuickDraw, however, requires only one face of any particular font to be in the
System
file to use it in any point size. If only a 10 point face actually exists, QuickD
raw may scale
that face to 9, 18, 24 (or whatever point size) by performing a linear scale of
the 10 point
face.
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on one Macintosh containing
This can cause problems. Suppose a document is created
say 9 point. The document is
a font that only exists in that System file in one point size,
that same font but only in
then taken to another Macintosh with a System file containing
the two screens, and when it
24 point. The document may, in fact, appear differently on
page breaks) occurring in
is printed, will have line breaks (and thus paragraph and
acter widths that exist between
different places simply because of the differences in char
the 9 point and 24 point faces.

The Printer Driver
ion than what the screen
Even when the printer you are using has a much higher resolut
screen layout as closely as
can show, printer drivers perform line layout to match the
possible.
lines of text and does not
The line layout performed by printer drivers is limited to single
supplies metric information
change line break positions within multiple lines. The driver
allow the application to
to the application about the page size and printable area to
determine the best place to make line and page breaks.
spacing and even word
Printer driver line layout does affect word spacing, character
arance of text, particularly
positioning within a line. This may affect the overall appe
text scaling are involved.
when font substitutions are made or various forms of page or
positions from what the
But print drivers NEVER change line, paragraph or page break
breaks appear on the
application or screen specified. This means that where line
regardless of how the
screen, they will always appear in the same place on the printer
line layout may affect the appearance within the line.

Operating System and ROMs
which handle fonts and
In this context, operating system refers to the ROM trap routines
handling of fonts. Fonts
QuickDraw. Changes have occurred between the ROMs in the
are limited to integer
in the 64K ROMs contain width tables (as described above) which
the newer ROMs.
for
values. Several new tables, however, have been added to fonts
fractional or fixed point
The newer ROMs add an optional global width table containing
ing fractional values
decimal values. In addition, there is another optional table contain
face. There is also an
which can be scaled for the entire range of point sizes for any one
width to a font when its
optional table which provides for the addition (or removal) of
ensed. It is also possible,
style is changed to another value such as bold, outline or cond
rent style properties
under the 128K ROMs, to add fonts to the system with inhe
acter widths from derived
containing their own width tables that produce different char
style widths.
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One or all of the above tables may or may not
be invoked depending on, first, their
presence, and second, the mode of the operating
system. The Font Manager in the
newer ROMs allows the application to arbitrarily
operate in either the fractional mode or
integer mode (determined, in most cases, by the
setting of FractEnable) as it chooses,
with the default being integer. There is one case wher
e fractional widths will be used if
they exist even though fractional mode is disab
led. When FScaleDisable is used
fractional widths are always used if they exist rega
rdless of the setting of FractEnable.
Differences in line layout (and thus line breaks)
may be affected by any combination of
the presence or absence of the optional tables, and
the operating mode, either fractional
or integer, of the application. Any of the combina
tions can produce different results from
the original ROMs (and from each other).
The integer mode on the newer ROMs is very simi
lar to, but not exactly the same as, the
original 64K ROMs. When fonts with the
optional tables present are used on
Macintoshes with 64K ROMs, they continue
to work in the old way with the integer
widths. However, on newer ROMs, even in the integ
er mode, there may be variations in
line width from what is seen on the old ROMs.
In the plain text style there is very little if
any difference (except if the global width table is
present), but as various type styles are
selected, line widths may vary more between ROM
s.
Variations in the above options, by far, acco
unt for the greatest variation in the
appearance of lines when a document is trans
ported between one Macintosh and
another. Line breaks may change position when
documents created on one system (say
a Macintosh) are moved to another system (like
a Macintosh Plus). Variations are more
pronounced as the number and sizes of various
type styles increase within a document.
In all cases, however, a printer driver will prod
uce exactly the same line breaks as
appear on the screen with any given system com
bination.
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This technical note discusses the Pascal { $LOAD } directive as well as how to
unload the _Datalnit and % MethTables segments.

{$LOAD}
MPW Pascal has a { $LOAD } directive that can dramatically speed up compiles.
{$LOAD HD:MPW:PLibraries:PasSymDump}

will combine symbol tables of all units following this directive (until another $ LOAD
{
directive is encountered), and dumpthem outto HD:MPW:PLibraries:PasSymDump. In
order to avoid using fully specified pathnames, you can use { $ LOAD } in conjunction with
the —k option for Pascal:
Pascal —k “{PLibraries}” myfile

combined with the following lines in myfile:
USES
{$LOAD PasSyxnDump}
MemTypes,QuickDraw, OSIntf, Toollntf, Packlntf,
{$L0AD} {This “turns off” $LOAD for the next unit}
Nonopt imi zed,
{$LOAD MyLibDump}
MyLib;

will do the following: the first time a program containing these lines is compiled, two
symbol table dump files (in this case PasSymDump and MyLibDump) will be created in
the directory specified by the —k option (in this case {PLibraries)). No dump file will
be generated for the unit NonOptimized. The compiler will compile MemTypes,
QuickDraw, OSIntf, Toollntf, Packlntf (quite time consuming) and
dump those
units’ symbols to PasSymDump and it will compile the interface to MyLib and dump its
symbols to MyLib. For subsequent compiles of this program (or any program that uses

the same dump file(s)), the interface files won’t be recompiled, the compiler will simply
read in the symbol table.
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takes 62 seconds
Compiling a sample five line program on a Macintosh Plus/HD2OSC
10 seconds to compile
without using the {$LOAD} directive. The same program takes
details about this
using the { $LOAD } directive (once the dump file exists). For further
topic, please see the MPW Pascal Reference Manual.
you need to make
Note: If any of the units that are dumped into a dump file change,
by the Pascal compiler
sure that the dump file is deleted, so that it can be regenerated
makefile to check the
with the correct information. The best way to do this is to use a
file if it is out of date with
dump file against the files it depends on, and delete the dump
commented) example
respect to any of the units that it contains. An excellent (and well
of doing this is in the MPW Workshop Manual.

The _Datalnit Segment
it for any program
The Linker will generate a segment whose resource name is %A5In
a program’s main
compiled by the C or Pascal compilers. This segment is called by
locked in place. It is up
segment. This segment is loaded into the application heap and
locked in memory,
to your program to unload this segment (otherwise, it will remain
the following lines:
possibly causing heap fragmentation). To do this from Pascal, use
PROCEDURE

Data mit; EXTERNAL;

(main PROGRAN}
BEGIN
tJnloadSeg(@Datalnit);
allocations}
(remove data initialization code before any

From C, use the following lines:
extern

Datalnit 0;

/ main /
UnloadSeg (Datalnit);
allocations*/
/*remove data initialization code before any

Manual.
For further details about Data Initialization, see the MPW Reference
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%_MethTables and %_SelProcs
Object use in Pascal produces two segments which can cause heap problems. These
are % MethTables and % SelProcs which are used when method calls are made.
MacApp deals with them correctly, so this only applies to Object Pascal programs that
don’t use MacApp. You can make the segments locked and preloaded (probably the
easiest route), so they will be loaded low in the heap, or you can unload them
temporarily while you are doing heap initialization. In the latter case, make sure there
are no method calls while they are unloaded. To reload %_MethTables and
%SelProcs, call the dummy procedure % IriitObj. % InitObj loads %MethTables
—calling any method will then load %_SelProcs.

Reminder: The linker is case sensitive when dealing with module names. Pascal
converts all module names to upper-case (unless a routine is declared to be a C
routine). The Assembler default is the same as the Pascal default, though it can be
changed with the CASE directive. C preserves the case of module names (unless a
routine is declared to be pascal, in which case the module name is converted to upper
case letters).
Make sure that any external routines that you reference are capitalized the same in both
the external routine and the external declaration (especially in C). If the capitalization
differs, you will get the following link error (library routine = findme, program declaration
= extern FindMe () ;):
### Link: Error
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Apple has decided to eliminate support for file-system tags on its future
products; this technical note explains this decision.
Some of Apple’s disk products (and some third-party products) have the ability to store
532 bytes per sector, instead of the normal 512. Twelve of the extra bytes are used to
store redundant file system information, known as “tags”, to be used by a scavenging
utility to reconstruct damaged disks.
Apple has decided to eliminate support for these tags on its products; this was decided
for several reasons:
1) Tags were implemented back when we had to deal with “Twiggy” drives on Lisa.
These drives were less reliable than current drives, and it was expected that tags would
be needed for data integrity.
2) We’re working on a scavenging utility (Disk First Aid), and we’ve found that tags don’t
help us in reconstructing damaged disks (ie, if we can’t fix it without using tags, tags
wouldn’t help us fix it). So, at least the first two versions of our scavenging utility will not
use tags, and a third version (which we’ve planned for, but will probably never
implement) can probably work without them.
3) 532-byte-per-sector drives and controllers tend to cost more, even at Apple’s
volumes. Thus, the demise of tags saves us (and our customers) money. The Apple
Hard Disk 2OSC currently supports tags; this may not always be the case, however; we’ll
probably drop the large sectors when we run out of our current stock of drives.
The Hierarchical File System (HFS) documentation didn’t talk about tags because the
writer had no information available about how they worked under HFS. Because of this
decision, it is unlikely that we’ll ever have documentation on how to correctly implement
them under HFS.
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This technical note discusses how to add your own items to the Printing
Manager’s dialogs.
When the Printing Manager was initially designed, great care was taken to make the
interface to the printer drivers as generic as possible in order to allow applications to
print without being device-specific. There are times, however, when this type of
non-specific interface interferes with the flexibility of an application. An application may
require additional information before printing which is not part of the general Printing
Manager interface. This technical note describes a method that an application can use
to add its own items to the existing style and job dialogs.
Before continuing, you need to be aware of some guidelines that will increase your
chances of being compatible with the printing architecture in the future:
•

Only add items to the dialogs as described in this technical note. Any other methods
will decrease your chances of survival in the future.

•

Do not change the position of any item in the current dialogs. This means don’t
delete items from the existing item list or add items in the middle. Add items only at
the end of the list.

•

Don’t count on an item retaining its current position in the list. If you depend on the
Draft button being a particular number in the lmageWriter’s style dialog item list, and
we change the Draft button’s item number for some reason, your program may no
longer function correctly.

•

Don’t use more than half the screen height for your items. Apple reserves the right to
expand the items in the standard print dialogs to fill the top half of the screen.

•

If you are adding lots of items to the dialogs (which may confuse users), you should
consider having your own separate dialog in addition to the existing Printing
Manager dialogs.
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The Heart
the heart of the
Before we talk about how the dialogs work, you need to know this: at
in the MacPrint
printer dialogs is a little-known data structure partially documented
interface file. It’s a record called TPrD1g and it looks like this:
(Print Dialog: The Dialog Stream ob:ject.}
TPrD1g = RECOPD
(dialog window)
: DialogRecord;
dig
(filter proc.)
pFltrProc : ProcPtr;
(item evaluating proc.)
pltemProc : ProcPtr;
(user’s print record.}
hPrintUsr : THPrint;
: BOOLEAN;
fDolt
: BOOLEAN;
fDone
(four longs reserved by Apple)
: LONGINT;
lUser].
: LONGINT;
lUser2
: LONGINT;
lUser3
: LONGINT;
lUser4
(numeric edit items for std filter)
: INTEGER;
iNumFst
: INTEGER;
iNumLst
printing dialog.}
{... plus more stuff needed by the particular
END;
TPPrD1g

{==

TPrDlg;

a dialog ptrj

All of the information pertaining to a print dialog is kept in the
will be referred to frequently in the discussion below.

TPrD1g

record. This record

How the Dialogs Work
driver actually
When your application calls PrstlDiaiog and PrJobDialog, the printer

calls a routine called

PrDigMain.

FUNCTION PrDlgMain
PrDigMain

This function is declared as follows:

(hprint:

THPrint;

pDlglnit:

ProcPtr):

BOOLEAN;

(in
first calls the pDiglnit routine to set up the appropriate dialog

Dig),

TPrD1g record
dialog hook (pltemProC) and dialog event filter (pFilterProC) in the
PrDigMain.
to
(shown above). For the job dialog, the address of PrJoblnit is passed
declared
For the style dialog, the address of PrStllnit is passed. These routines are

as follows:
FUNCTION PrJoblnit
FUNCTION PrStllnit

(hPrint:
(hPrint:

THPrint):
THPrint) :

TPPrD1g;
TPPrD1g;

calls ShowWindow

After the initialization routine sets up the TPrD1g record, PrDlgMain
event filter
(the window is initially invisible), then it calls ModalDialog, using the dialog

to by the
pointed to by the pFitrProc field. When an item is hit, the routine pointed
button
OK
the
. When
pltemProc field is called and the items are handled appropriately
The print
is hit (this includes pressing Return or Enter) the print record is validated.
record is not validated if the Cancel button is hit.
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How to Add Your Own Items
To modify the print dialogs, you need to change the TPrD1g record before
the dialog is
drawn on the screen. You can add your own items to the item list, replace
the addresses
of the standard dialog hook and event filter with the addresses of your own
routines and
then let the dialog code continue on its merry way.
For example, to modify the job dialog, first call PrJoblnit. PrJo
blnit will fill in the
TPrD1g record for you and return a pointer to that
record. Then caN PrDlgMain directly,
passing in the address of your own initialization function. The examp
le code’s
initialization function adds items to the dialog item list, saves the addres
s of the standard
dialog hook (in our global variable prpltemproc) and puts the addres
s of our dialog
hook into the pltemProc field of the TPrD1g record. Please note that
your dialog hook
must call the standard dialog hook to handle all of the standard dialog’s items.

Note: If you wish to have an event filter, handle it the same way that you do a dialog
hook.
Now, here is an example (written in MPW Pascal) that modifies the
job dialog. The same
code works for the style dialog if you globally replace ‘Job’ with
‘Sti’. Also included is a
function (AppendDITL) provided by Lew Rollins (originally written in
C, translated for this
technical note to MPW Pascal) which demonstrates a method of adding
items to the item
list, placing them in an appropriate place, and expanding the dialog window
’s rectangle.

The MPW Pascal Example Program
PROGRAM ModifyDialogs;
USES
$LOAD PasDump dump)
MemTypes,QuickDraw,OSIntf,Toollntf,packlntf,Macp
.

rjnt;

CONST
MyDITL
= 256;
MyDFirstBox = 1;
MyDSecondBox = 2;

{Item number of first box in my DITL}

VAR
PrtJobDialog: TPPrD1g;
{ pointer to ob dialog
hPrintRec : THPrint;
{ Handle to print record
FirstBoxValue,
{ value of our first additional box I
SecondBoxValue: Integer; { value of our second
addtl. box
prFirstltem,
{ save our first item here
prPlternProc
Longlnt;
{ we need to store the old itemProc here
itemType
: Integer;
{ needed for GetDltem/SetDltem calls
itemH
Handle;
itemBox
: Rect;
err
: OSErr;

PROCEDURE Datalnit;
EXTERNAL;
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I

{
PROCEDURE CallltemHandler(theDialog: DialogPtr;
Longlnt);
( MOVE.L (A7)+,A0
INLINE $205F,$4E90;
JSR (A0)

theltem:

to it,
this code pops off theProc and then does a JSR
stack.
real return address on the

Integer;

theProc:

which puts the

LID: Integer): Integer;
FUNCTION AppendDITL(theDialog: DialogPtr; theDIT
s Interface Group)
version 0.1 9/11/86 Lew Rollins of Human-System
this routine still needs some error checking
ed DITL
This routine appends all of the items of a specifi
We don’t even need to know the format
onto the end of a specified DLOG
of the DLOG
—

this will be
1. append the
2. expand the
3. return the

done in 3 steps:
ing DLOG
items of the specified DITL onto the exist
d
original dialog window as require
adjusted number of the first new user item

TYPE
DITLItem

RECORD { First, a single item
for this item
itmHndl: Handle; { Handle or procedure pointer
item
I
this
for
le
rectang
itrnRect: Rect; { Display
byte
1
item
this
for
type
itmType: SignedByte; { Item
of data
byte
Length
Byte;
{
Sigried
itmData: ARRAY [0. .01 OF
{DITLItem)
END;
—

pDITLItem
hDITLItem

=
=

‘DITLItem;
pDITLItem;

RECORD { Then, the list of items
minus 1
digMaxlndex: Integer; { Number of items
of items
Array
tem;
DITLI
{
OF
DITLItems: ARRAY [ 0. .0)
{ItemList}
END;

ItemList

=

pltemList
hltemList

=

IntPtr

=

‘ItemList;
‘pItemList;

Integer;

VAR
being appended
: Point;
{ Used to offset rectangles of items
offset
: Rect;
{ Used to track increases in window size
maxRect
ed
: hltemList; { Handle to DITL being append
hDITL
appended
being
item
t
curren
to
r
: pDITLItem; { Pointe
pltem
list
item
’s
DLOG
to
Handle
: hltemList; {
hltems
item is to be appended
firstltem : Integer; { Number of where first
{ Count of new items
newltems,
{ Size of data for current item
dataSize,
: Integer; ( Working index
i
ed)
{we need this because itrnData[0) is unsign
: RECORD
USB
CASE Integer OF
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1:
(SBArray: ARRAY

[0. .1]

OF SignedByte);

2:
END;

(Int: Integer);
{USB}

BEGIN

{AppendDITL}

Using the original DLOG
1.
2.
3.
4.
5.
6.
7.

Remember the original window Size.
Set the offset Point to be the bottom of the original window.
Subtract 5 pixels from bottom and right, to be added
back later after we have possibly expanded window.
Get working Handle to original item list.
Calculate our first item number to be returned to caller.
Get locked Handle to DITL to be appended.
Calculate count of new items.
maxRect := DialogPeek(theDialog) .window.port .portRect;
off set.v := maxRect.bottom;
offset.h := 0;
maxRect.bottom : maxRect.bottom
5;
maxRect.right := maxRect.right
5;
hltems := hltemList (DialogPeek(theDialog)
items);
firstltem := hltems”’.dlgMaxlndez + 2;
hDITL := hItemList(GetResource(’DITL,theDITLID));
HLock (Handle (hDITL));
newltems := hDITL’”’.dlgMaxlndex + 1;
-

-

.

For each item,
1. Offset the rectangle to follow the original window.
2. Make the original window larger if necessary.
3. fill in item Handle according to type.

pltem := @hDITL.DITLItems;
FOR i :
1 TO newltems DO BEGIN
OffsetRect (pItem itmRect, offset. h, offset
UnionRect (pItem” itmRect, maxRect, maxRect);
.

.

.

USB.Int := 0;
USB.SBArray[l]

(zero things out}
:= pItem’.itmData[0];

Strip enable bit since it doesn’t matter here.
WITH pItem DO
CASE BAND(itmType,$7F) OF
userltem:
{ Can’t do anything meaningful with user items.
itmHndl := NIL;
ctrlltem + btnCtrl,ctrlltem + chkCtrl,ctrlltem + radCtrl:{build Control
itmHndl := Handle(NewControl(theDialog, { theWindow

itmRect,

{ boundsRect

StringPtr(@itmData[0])”, { title
true, { visible
0,0,1, { value, mm, max
BAND(itmType,$03), { proclD
0)); { refCon
ctrlltem + resCtrl: BEGIN { Get resource based Control
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itmHndl

:= Handle(GetNewControl(Intptr(@itrnData[1))”,

{

controllD

I

theDialog)); { theWindow
right
ControlHandle(itmHndl)’.contrlRect := itrnRect; (give it the
rectangle
(An actionProc for a Control should be installed here)
(Case ctrlltem + resCtrl}
END;
statText,editText: { Both need Handle to a copy of their text.
err := PtrToHand(@itmData[1), ( Start of data
itrnHndl, ( Address of new Handle
USB.Int); { Length of text I
iconltein:
{ Icon needs resource Handle.
pItem’.itmHndl := Getlcon(IntPtr(@itmData[11)”); { ICON reslD
picltem:
( Picture needs resource Handle.
pItem.itmHndl := Handle(GetPicture(IntPtr(@itmData[1)V’));{PICT reslD)
OTHERWI SE
itmHndl := NIL;
(Case)
END;
dataSize := BAND(USB.Int + l,$FFFE);
(now advance to next item)
pltem := pDITLItem(Ptr(ord4(@plterW’) + dataSize + sizeof(DITLItem)));
(for)
END;
err :
PtrAndHand
(@hDITL’”’.DITLItems,Handle(hltems) ,GetHandleSize (Handle (hDITL)));
hltems’”’ .dlgMaxlndex := hltems” .dlgMaxlndex + newltems;
HUnlock (Handle (hDITL));
ReleaseResource (Handle (hDITL));
maxRect.bottom := maxRect.bottom + 5;
maxRect.right := maxRect.right + 5;
SizeWindow(theDialog,maxRect .right,maxRect .bottom,true);
AppendDITL
END;

:=

firstltem;
{AppendDITL}

PROCEDURE MyJobltems(theDialog:

DialogPtr;

iternNo:

Integer);

This routine replaces the routine in the pltemProc field in the
The steps it takes are:
TPPrD1g record.
1. Check to see if the item hit was one of ours. This is done by “localizing”
the number, assuming that our items are numbered from 0. .n
then case it and Handle appropriately
2. If it’s one of ours
3. If it isn’t one of ours then call the old item handler

VAR
Myltem, firstltem: Integer;
thePt
: Point;
: Integer;
thePart
: Integer;
theValue
debugPart : Integer;
{MyJobltems
BEGIN
firstltem := prFirstltem; ( remember, we saved this in myJobDiglnit
firstltem + 1; { “localize” current item No
Myltem := itemNo
IF Myltem > 0 THEN BEGIN { if localized item > 0, it’s one of ours
find out which of our items was hit I
GetDltem(theDialog, itemNo, itemType, itemH, itemBox);

I

—
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CASE Myltem OF
MyDFirstBox: BEGIN
invert value of FirstBoxValue and redraw it
FirstBoxValue := 1
FirstBoxValue;
SetCtlValue (ControiHandle (itemH) , FirstBoxValue);
END;
(case MyDFirstBox}
MyDSecondBox: BEGIN
invert value of SecondBoxValue and redraw it
SecondBoxValue := 1
SecondBoxValue;
SetCtlValue (ControlHandle (iternH) , SecondBoxValue);
END;
{case MyDSecondBox}
OTHERWI SE
Debug;
We got an item we didn’t expect
{ OH OH
END;
{Case}
END
{ if Myltem > 0
ELSE
{ chain to standard item handler, whose address
in prPltemProc I
CallltemHandler(theDialog, itemNo,prPltemProc);
END;
{ MyJobltems
-

-

—

FUNCTION MyJobDlglnit (hprint:

THPrint):

is saved

TPPrD1g;

This routine appends items to the standard ob dialog and sets up the
user fields of the printing dialog record TPRD1g
This routine will be called by PrDlgMain
This is what it does:
1. First call PrJoblnit to fill in the TPPrD1g record.
2. Append our items onto the old DITL. Set them up appropriately.
3. Save the address of the old item handler and replace it with ours.
4. Return the Fixed dialog to PrDlgMain.

VAR
firstltem
BEGIN
firstltem :

:

Integer;

{ first new item number

{MyJobDlglnit I
AppendDITL(DialogPtr(PrtJobDialog) ,MyDITL);

prFirstltem := firstltem;

{ save this so MyJobltems can find it

now we’ll set up our DITL items
The “First Box”
GetDltem(DialogPtr(PrtJobDialog) , firstltem, itemType, itemH, itemBox);
SetCtlValue (ControlHandle(itemH) ,FirstBoxValue);
—

now we’ll set up the second of our DITL items
The “Second Box”
GetDltem(DialogPtr(PrtJobDialog) ,firstltem + 1, itemType, iternH,itemBox);
SetCtlValue (ControlHandle (iternH) , SecondBoxValue);
—

Now comes the part where we patch in our item handler.
We have to save
the old item handler address, so we can call it if one of the standard
items is hit, and put our item handler’s address
in pltemProc field of the TPrD1g struct)
prPlternProc

:=

LongInt(PrtJobDialog.pItemProc);

Now we’ll tell the modal item handler where our routine is

Technica’ Note #95
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PrtJobDialog.pItemProc

:=

ProcPtr(@MyJobltems);

to be returned....
PrDlgMain expects a pointer to the modified dialog
PrtJobDialog;
MyJobDiglnit :
{myJobDlglnit}

END;

FUNCTION Print:
VAR
bool

:

OSErr;

BOOLEAN;

{Print}
BEGIN
hPrintRec := THPrint(NewHandle(sizeof(TPrint)));
PrintDefault (hPrintRec);
bool := PrValidate(hPrintRec);
IF (PrError <> noErr) THEN BEGIN
PrError;
Print :
Exit (Print);
{If}
END;
job dialog
call PrJoblnit to get pointer to the invisible
PrtJobDialog := PrJoblnit (hPrintRec);
IF (PrError <> noErr) THEN BEGIN
PrError;
Print :

I

Exit (Print);
{If}
END;
(Here’s the line that does it all!}
IF NOT (PrDlgMain(hPrintRec,@MyJobDlglnit))
Print := cancel;
Exit (Print);
(If}
END;
IF PrError <> noErr THEN Print

:=

THEN BEGIN

PrError;

that’s all for now
END;

BEGIN

{

Print

I

{PROGRAM)

UnloadSeg(@Datalnit);
allocations
InitGraf (@thePort);

{remove data initialization code before any

InitFonts;
FlushEvents (everyEvent, 0);
InitWindows;
InitMenus;
TEInit;
InitDialogs (NIL);
InitCursor;
call the routine that does printing

Technical Note #95
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FirstBoxValue := 0;
{ value of our first additional box
SecondBoxValue := 0;
{ value of our second addtl. box
PrOpen;
{ Open the Print Manager
IF PrError = noErr THEN
err := Print
{ This actually brings up the modified Job dialog I
ELSE BEGIN
{tell the user that PrOpen failed}
END;
PrClose;
END.

Technical Note #95
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The Lightspeed C Example Program
7*

current DITL
NOTE: Apple reserves the top half of the screen (where the
of the
half
bottom
the
use
may
ations
Applic
items are located)
top half
the
in
items
any
not
change
should
screen to add items, but
only
dialogs
print
the
expand
should
tion
An applica
of the screen.
ary.
necess
as much as is absolutely
.

0

*7
7* Note: A global search and replace of ‘Job’ with
/
code that modifies the style dialogs
#include <DialogMgr h>
#include <MacTypes h>
#include <Quickdraw. h>
#include <ResourceMgr h>
#include <WindowMgr h>
#include <pascal.h>
I include <printmgr h>
#define nil CL

‘Sti’

will produce

.

.

.

.

.

1*

static TPPrD1g PrtJobDiaiog;

7*

pointer to job dialog

*7

This points to the following structure
struct
DialogRecord
ProcPtr
ProcPtr

Dig;
pFltrProc;
pltemProc;

(The Dialog window)
(The Filter Proc.)
(The Item evaluating proc.
we’ll change this)
(The user’s print record.)

--

hPrinttJsr;
THP rint
fDolt;
Boolean
fDone;
Boolean
reserved by Apple Computer)
(Four longs
lUseri;
long
lUser2;
long
lUser3;
long
;
lUser4
long
*TpprDlg;
--

I

TPrDlg;

*1

*/
Declare ‘pascal’ functions and procedures
7*
er’s dialog handler */
manag
Print
pascal Boolean PrDlgMainO;
7* Gets standard print job dialog. *7
pascal TPPrD1g PrJobInit;
7* Our extention to PrJoblnit /
pascal TPPrD1g MyJobDlgInit;
/ Our modal item handler *7
pascal void MyJobItems;
/

#define MyDITL 256

THPrint hPrintRec;
short FirstBoxValue = 0;
short SecondBoxValue = 0;
long prFirstltem;
long prPltemProc;

Technical Note #95

7*

resource ID of my DITL to be spliced
on to job dialog */

handle to print record */
*7
value of our first additional box
/
7* value of our second addti. box
1* save our first item here *7
7* we need to store the old itemProc here */

7*
7*
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.

1*

*/
WindowPtr
OSErr
Str255

MyWindow;
err;
myStr;

Rect

myWRect;

main()

InitGraf (&thePort);
InitFonts 0;
InitWindows 0;
InitMenus 0;
InitDialogs (nil);
InitCursor ;
SetRect (&myWRect, 50,260,350,340);
/* call the routine that does printing
PrOpen 0;
err = Print();

/

PrClose
main /

/

Q;

7*
/

*

OSErr Print()

/

call PrJoblnit to get pointer to the invisible job dialog */
hPrintRec = (THPrint) (NewHandle(sizeof(TPrint)));
PrintDefault (hPrintRec);
PrValidate (hPrintRec);
if (PrError() != noErr)
return PrError();
PrtJobDialog = PrJoblnit (hPrintRec);
if (PrError() != noErr)
return PrError();

if

(!PrlDlgMain(hPrintRec,

&MyJobDlglnit))

7* this line does all the
stuff */

return Cancel;

if (PrError()

!= noErr)
return PrError();

7* that’s all for now *7

1 /

Print

*7

7*
/
pascal TPPrD1g MyJobDlglnit
THPrint hPrint;

Technical Note #95
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/* this routine appends items to the standard job dialog and sets up the
user fields of the printing dialog record TPRD1g
This routine will be called by PrDlgMain *1
short

firstltem;

short
Handle
Rect

itemType;
itemH;
itemBox;

firstltem

AppendDITL

prFirstltem

=

/* first new item number */
/* needed for GetDltem/SetDltem call */

(PrtJobDialog,

/

firstltem;

MyDITL);

/*call routine to do
this */

save this so MyJobltems can find it

/

The “First Box” /
now we’ll set up our IDITL items
GetDltem(PrtJobDialog, firstltem, &itemType, &itemH, &itemBox);
SetCtlValue (itemH, FirstBoxValue);
--

The “Second Box”
now we’ll set up the second of our DITL items
&itemBox);
itemH,
Type,&
l,&item
tltem+
log,firs
GetDltem(PrtJobDia
alue);
SetCtlValue (itemH, SecondBoxV
--

1*

We have to save
Now comes the part where we patch in our item handler.
of the
if
one
it
call
can
we
s,
so
addres
r
the old item handle
s
addres
r’s
handle
item
our
put
and
hit,
is
standard items
struct
TPrDlg
the
of
field
in pltemProc

prPltemProc

=

(long) PrtJobDialog—>pltemProc;

/* Now we’ll tell the modal item handler where our routine is
PrtJobDialog->pltemProc = (ProcPtr) &MyJobltems;

1*

/

/

d....
PrDlgMain expects a pointer to the modified dialog to be returne
return PrtJobDialog;

*/

/*myJobDlglnit*/

*1

1*
/ here’s the analogue to the SF dialog hook */
pascal void MyJobltems (theDialog, itemNo)
theDialog;
TPPrD1g
itemNo;
short

1*

MyJobitems
short
short

*1
myltem;
firstltem;

firstltem

/* needed for GetDltem/SetDltem call

itemType;
itemH;
itemBox;

short
Handle
Rect
=

prFirstltem;

/* remember,

*/

we saved this in myJobDiglnit

*1
Technical Note #95
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f* “localize”
myltern
itemNo-firstltem+l;
/* if localized item > 0,
if (myltem > 0)
=

current item No *1
it’s one of ours

/* find out which of our items was hit */
GetDltem(theDialog, itemNo, &itemType, &itemH, &itemBox);
switch (myltem)
case 1:

1* invert value of FirstBoxValue and redraw it
FirstBoxValue
1;
SetCtlValue (itemH, FirstBoxValue);
break;

*1

case 2:

1* invert value of SecondBoxValue and redraw it
SecondBoxValue
1;
SetCtlValue (itemH, SecondBoxValue);
break;
default: DebuggerO; / OH OH *1
/* switch */
(myltem > 0) */

*1

‘=

/* if
else 1* chain to standard item handler,
prPltemProc *1

whose address is saved in

CaliPascal (theDialog, itemNo, prPltemProc);

1*

MyJobitems

Technical Note #95
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The Rez Source
#include “types.
resource ‘DITL’ (256)
1* array DiTLarray:
/* [1] */

2 elements

/

(8, 0, 24, 112},
CheckBox
enabled,
“First Box”

1* [2] */
{8, 175, 24, 287},
CheckBox
enabled,
“Second Box”

.

.
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Macintosh Technical Notes
#96: SCSI Bugs
See also:

The SCSI Manager
SCSI Developer’s Package

Written by:
Modified by:
Modified by:
Updated:

Steve Flowers
Bryan Stearns
Bo3b Johnson

October 1, 1986
November 15, 1986
July 1, 1987
March 1, 1988

There are a number of problems in the SCSI Manager; this note lists the ones
we know about, along with an explanation of what we’re doing about them.
Changes made for the 2/88 release are made to more accurately reflect the
state of the SCSI Manager. System 4.1 and 4.2 are very similar; one bug was
fixed in System 4.2.
There are several categories of SCSI Manager problems:
1. Those in the ROM boot code
(Before the System file has been opened, and hence, before any patches could possib
ly
fix them.)
2. Those that have been fixed in System 3.2
3. Those that have been fixed in System 4.1/4.2
4. Those that are new in System 4.1/4.2
5. Those that have not yet been fixed.
The problems in the ROM boot code can only be fixed by changing the ROMs Most
.
of
the bugs in the SCSI Manager itself have been fixed by the patch code in the
System
3.2 file. There are a few problems, though, that are not fixed with System 3.2—m
ost of
these bugs have been corrected in System 4.1/4.2. Any that are not fixed will be detaile
d
here. ROM code for future machines will, of course, include the corrections.

ROM boot code problems
In the process of looking for a bootable SCSI device, the boot code issues a SCSI

bus reset before each attempt to read block 0 from a device. If the read fails for any
reason, the boot code goes on to the next device. SCSI devices which implem
ent the
Unit Attention condition as defined by the Revision 17B
SCSI standard will fail to
boot in this case. The read will fail because the drive is attempting to report the Unit
Attention condition for the first command it receives after the SCSI bus reset. The
boot code does not read the sense bytes and does not retry the failed command;
it
simply resets the SCSI bus and goes on to the next device.
Technical Note #96
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back to the same
If no other device is bootable, the boot code will eventually cycle
drive again), and try
SCSI device ID, reset the bus (causing Unit Attention ifl the
to read block 0 (which fails for the same reason).
m Macintosh Plus
The ‘new’ Macintosh Plus ROMs that are included in the platinu
Bus Reset after
have only one change. The change was to simply do a single SCSI
was done to
power up instead of a Reset each time through the SCSI boot loop. This
patch (affecting
allow Unit Attention drives to be bootable. It was an object code
on the three
approximately 30 bytes) and no other bugs were fixed. For details
versions of Macintosh Plus ROM5, see Technical Note #154.
require the Unit
We recommend that you choose an SCSI controller which does not
of the SCSI controllers currently
Attention feature—either an older controller (most
of the newer
available were designed before Revision 17B), or one
Attention as
Revision-i 7B-compatible controllers which can enable/disable Unit
the vast
Since
al).
a formatting option (such as those from Seagate, Rodime, et
use Unit
majority of Macintosh Plus computers have the ROMs which cannot
that does
ller
contro
an SCSI
Attention drives, we still recommend that you choose
not require the Unit Attention feature.
the boot code,
If an SCSI device goes into the Status phase after being selected by
and no SCSI
itely,
indefin
this leads to the SCSI bus being left in the Status phase
not handle
devices can be accessed. The current Macintosh Plus boot code does
an SCSI device
this change to Status phase, which means that the presence of
t any SCSI
with this behavior (as in some tape controllers we’ve seen) will preven
had drivers
devices from being accessed by the SCSI Manager, even if they already
on at boot
loaded from them. The result is that any SCSI peripheral that is turned
otherwise, the
time must not go into Status phase immediately after selection;
ROM5 are
Macintosh Plus SCSI bus will be left hanging. Unless substantially revised
or so), this
released for the Macintosh Plus (highly unlikely within the next year
for old
design
problem will never be fixed on the Macintosh Plus, so you should
ROMs.
ignoring the extra
The Macintosh Plus would try to read 256 bytes of blocks 0 and 1,
blocks 0 and 1,
data. The Macintosh SE and Macintosh II try to read 512 bytes from
Random
ignoring errors if the sector size is larger (but not smaller) than 512 bytes.
blocks
the
as
access devices (disks, tapes, CD ROMS, etc.) can be booted as long
ly set up, and
are at least 512 bytes, blocks 0, 1 and other partition blocks are correct
Macintosh
there is a driver on it. With the new partition layout (documented in Inside
partition map
volume V), more than 256 bytes per sector may be required in some
tag bytes
with
entries. This is why we dropped support for 256-byte sectors. Disks
booted on any
(532-byte sectors) or larger block sizes (1K, 2K, etc.) can be
data blocking
of
Macintosh with an SCSI port. Of course, the driver has to take care
and de-blocking, since HFS likes to work with 512-byte sectors.
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Problems with ROM SCSI Manager routines
Note that the following problems are fixed after the System file has been opened; for
a
device to boot properly, it must not depend on these fixes. The sample SCSI driver,
available from APDA, contains an example of how to find out if the fixes are in place.
•

Prior to System file 3.2, blind transfers (both reads and writes) would not work
properly with many SCSI controllers. Since blind operation depends on the drive’s
ability to transfer data fast enough, it is the responsibility of the driver writer to make
sure blind operation is safe for a particular device.

•

Prior to System file 3.2, the SCSI Manager dropped a byte when the driver
did
two or more SCSIReads or SCSIRB1inds in a row. (Each Read or
RBlind has to
have a Transfer Information Block (TIB) pointer passed in.) The TIB itself can be as
big and complex as you want—it is the process of returning from one SCSIRead or
SCSIRB1ind and entering another one (while still on the same SCSI comma
nd) that
causes the first byte for the other SCSIReads to be lost.
Note that this precludes use of file-system tags. Apple no longer recommends that
you support tags; see Technical Note #94 for more information.

•

Prior to System file 3.2, SCSIStat didn’t work; the new version works correctly.

•

Running under System file 3.2, the SCSI Manager does not check to make sure
that the last byte of a write operation (to the peripheral) was handshaked while
operating in pseudo-DMA mode. The SCSI Manager writes the final byte to the NCR
5380’s one-byte buffer and then turns pseudo-DMA mode off shortly thereafter
(reported to be 10-15 microseconds). If the peripheral is somewhat slow in actuall
y
reading the last byte of data, it asserts REQ after the Macintosh has already turned off
pseudo-DMA mode and never gets an ACK. The CPU then expects to go into the
Status phase since it thinks everything went OK, but the peripheral is still
waiting for
ACK. Unless the driver can recover from this somehow, the SCSI
bus is ‘hung’ in the
Data Out phase. In this case, all successive SCSI Manager calls will
fail until the
bus is reset.

•

Running under System file 4.1/4.2, the SCSI Manager waits for the last byte
of
a write operation to be handshaked while operating in pseudo-DMA mode; it checks
for a final DRQ (or a phase change) at the end of a SCSIWrite or SCSIWB1Ind before
turning off the pseudo-DMA mode. Drivers that could recover from this proble
m by
writing the last byte again if the bus was still in a Data Out phase will still work
correctly, as long as they were checking the bus state.

•

Running under System file 3.2, the SCSI Manager does not time out if the
peripheral fails to finish transferring the expected number of bytes for polled reads
and writes. (Blind operation does poll for the first byte of each requested data transfe
r
in the Transfer Information Block.)
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return an error
Running under System file 4.1/4.2, SCSIRead and SCSIWrite
of a transfer, as
to the caller if the peripheral changes the bus phase in the middle
of bytes. The
might happen if the peripheral fails to transfer the expected number
computer is no longer left in a hung state.

•

short (900
Running under System file 3.2, the Selection timeout value is very
that this
microseconds). Patches to the SCSI Manager in System 4.1/4.2 ensure
value is the recommended 250 milliseconds.

•

(which
Running under System file 3.2, the SCSI Manager routine SCSIGet
s are a bit
arbitrates for the bus) will fail if the BSY line is still asserted. Some device
that BSY
g
slow in releasing BSY after the completion of an SCSI operation, meanin
start the next
may not have been released before the driver issues a SCSIGet call to
the first
SCSI operation. A work-around for this is to call SCSIGet again if it failed
course, that
time. (Rarely has it been necessary to try it a third time.) This assumes, of
operation
SCSI
the bus has not been left ‘hanging’ by an improperly terminated
before calling SCSIGet.

•

more
Running under System file 4.1/4.2, the SCSIGet function has been made
The
on.
operati
SCSI
tolerant of devices that are slow to release the BSY line after a
SCSI Manager now waits up to 200 milliseconds before returning an error.

•

Problems with the SCSI Manager that haven’t been fixed yet
er. We
These problems currently exist in the Macintosh Plus, SE, and II SCSI Manag
in the mean
plan to fix these problems in a future release of the System Tools disk, but
ms!).
time, you should try to work around the problems (but don’t “require” the proble
•

•

before
Multiple calls to SCSIRead or SCSIRB11nd after issuing a command and
sense
mode
some
read
calling SCSIComplete may not work. Suppose you want to
want to call
data from the drive. After sending the command with SCSICmd, you might
the field
reading
After
).
SCSIRead with a TIB that reads four bytes (typically a header
le, you
(in the four-byte header) that tells how many remaining bytes are availab
m is
proble
The
bytes.
ing
might call SCSIRead again with a TIB to read the remain
the way the
that the first byte of the second SCSIRead data will be lost because of
is to issue
round
work-a
SCSI Manager handles reads in pseudo-DMA mode. The
, the second
two separate SCSI commands: the first to read only the four-byte header
that you not
end
to read the four-byte header plus the remaining bytes. We recomm
gets the
use a clever TIB that contains two data transfers, the second of which
two step
These
).
transfer length from the first transfer’s received data (the header
TlBs will not work in the future. This bug will probably not be fixed.
g the
On read operations, some devices may be slow in deasserting REQ after sendin
to the
last byte to the CPU. The current SCSI Manager (all machines) will return
driver
the
that
call
caller without waiting for REQ to be deasserted. Usually the next
e call
would make is SCSIComplete. On the Macintosh SE and II, the SCSIComplet
will
er
Manag
will check the bus to be sure that it is in Status phase. If not, the SCSI
return a new error code that indicates the bus was in Data In/Data Out phase when
Macintosh II and a
SCSIComplete was called. The combination of the speed of the
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slow peripheral can cause SCSlCornplete to detect that the
bus is still in Data In
phase before the peripheral has finally changed the bus to
Status phase. This
results in a false error being passed back by SCSIComplete
.
•

The scComp (compare) TIB opcode does not work in System 4.1
on the Macintosh
Plus only. It returns an error code of 4 (bad parameters). This
has been fixed in
System 4.2.

Other SCSI Manager Issues
• At least one third-party SCSI peripheral driver used to issue
SCSI commands from a
VBL task. It didn’t check to see if the bus was in the free
state before sending the
command! This is guaranteed to wipe out any other SCSI com
mand that may have
been in progress, since the SCSI Manager on the Macintos
h Plus does not mask out
(or use) interrupts.
We strongly recommend that you avoid calling the SCS
I Manager from interrupt
handlers (such as VBL tasks). If you must send SCSI com
mands from a VBL task (like
for a removable media system), do a SCSIStat call first
to see if the bus is currently
busy. If it’s free (BSY is not asserted), then it’s probably safe;
otherwise the VBL task
should not send the command. Note that you can’t call SCS
IStat before the System
file fixes are in place. Since SCSI operations during VBL
are not guaranteed, you
should check all errors from SCSI Manager calls.
• A new SCSI Manager call will be added in the future. This
will be a high-level call; it
will have some kind of parameter block in which you give
a pointer to a command
buffer, a pointer to your TIB, a pointer to a sense data buffer
(in case something goes
wrong, the SCSI Manager will automatically read the sens
e bytes into the buffer for
you), and a few other fields. The SCSI Manager will take care
of arbitration, selection,
sending the command, interpreting the TIB for the data trans
fer, and getting the status
and message bytes (and the sense bytes, if there was an
error). It should make SCSI
device drivers much easier to write, since the driver will no
longer have to worry about
unexpected phase changes, getting the sense bytes, and
so on. In the future, this will
be the recommended way to use the SCSI Manager.
• The SCSI Manager (all machines) does not curre
ntly support interrupt-driven
(asynchronous) operations. The Macintosh Plus can neve
r support it since there is no
interrupt capability, although a polled scheme may
be implemented by the SCSI
Manager. The Macintosh SE has a maskable interrupt
for IRQ, and the Macintosh II
has maskable interrupts for both IRQ and DRQ. Apple is
working on an implementation
of the SCSI Manager that will support asynchronous
operations on the Macintosh II
and probably on the SE as well. Because the inter
rupt hardware will interact
adversely with any asynchronous schemes that
are polled, it is strongly
recommended that third parties do not attempt asynchro
nous operations until the new
SCSI Manager is released. Apple will not attempt to be
compatible with any products
that bypass some or all of the SCSI Manager. In orde
r to implement software-based
(polled) asynchronous operations it is necessary to bypa
ss the SCSI Manager.
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Inside Macintosh volume V
The SCSI Manager section of the alpha draft of
h were intended to be used
documented the Disconnect and Reselect routines whic
. Those routines have been
for asynchronous I/O. Those routines cannot be used
those routines will have to be
removed from the manual. Any software that uses
n. Drivers which send SCSI
revised when the SCSI Manager becomes interrupt-drive
.
commands from VBL tasks may also have to be modified

Hardware in the SCSI
used on the bus, and the best
There is some confusion on how many terminators can be
inators on the bus. If you have
way to use them. There can be no more than two term
rs. If you only have one drive,
more than one SCSI drive you must have two terminato
than one drive, the two terminators
you should use a single terminator. If you have more
terminate both ends of the wire
should be on opposite ends of the chain. The idea is to
ld be on the end of the system
that goes through all of the devices. One terminator shou
inator would be on the very end of
cable that comes out of the Macintosh. The other term
with an internal hard disk, there is
the last device on the chain, If you have an SE or II
e the computer.
already one terminator on the front of the chain, insid
ware support for the SCSI bus
On the Macintosh SE and II, there is additional hard
es it possible to handshake the data
transfers in pseudo-DMA mode. The hardware mak
fers. On the Macintosh Plus, the
in Blind mode so that the Blind mode is safe for all trans
overrun or underrun during the
Blind transfers are heavily timing dependent and can
mode is safe on the Macintosh Plus
transfer with no error generated. Assuring that Blind
and 11, the transfer is hardware
depends upon the peripheral being used. On the SE
assisted to prevent overruns or underruns.

Changes in SCSI for SE and II
Macintosh SE and Macintosh II
The changes made to the SCSI Manager found in the
d. The newer SCSI Manager is
are primarily bug fixes. No new functionality was adde
Macintosh Plus SCSI Manager
more robust and has more error checking. Since the
that would function (with bugs)
only did limited error checking, it is possible to have code
the SE or II. The Macintosh Plus
on the Macintosh Plus, but will not work correctly on
king errors. An example of this is
could mask some bugs in the caller by not chec
in a blind transfer. On the Macintosh
sending or receiving the wrong number of bytes
no way to be sure how many bytes
Plus, no error would be generated since there was
number of bytes are transferred an
were sent or received. On the SE and II, if the wrong
of transfers has changed on the SE
error will be returned to the caller. The exact timing
ds. Devices that are unwittingly
and II as well, since the computers run at different spee
have problems on the newer
dependent upon specific timing in transfers may
only necessary to examine the error
computers. To find problems of this sort it is usually
routines. The error codes will
codes that are passed back by the SCSI Manager
found errors.
generally point out where the updated SCSI Manager
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To report other bugs or make
suggestions
Please send additional bug rep
orts and suggestions to us at the
address in Technical
Note #0. Let us know what SC
SI controller you’re using in you
r peripheral, and whether
you’ve had any particularly goo
d or bad experiences with it. We
’ll add to this note as
more information becomes ava
ilable.
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#97: PrSetError Problem
Written by:
Updated:

Mark Baumwell

November 15, 1986
March 1, 1988

This note formerly described a problem in Lisa
Pascal glue for the
PrSetError routine. The glue in MPW
(and most, if not all, third party
compilers) does not have this problem.
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#98: Short-Circuit Booleans in Lisa Pascal

Written by:
Updated:

Mark Baumwell

November 15, 1986
March 1, 1988

This note formerly described problems with
the
problems have been fixed in the MPW Pascal Lisa Pascal compiler. These
compiler.
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#99: Standard File Bug in System 3.2
See also:

The Standard File Package

Written by:
Updated:

Jim Friedlander

November 15, 1986
March 1, 1988

This note formerly described a bug in Sta
has been fixed in more recent Systems. ndard File in System 3.2. This bug
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Macintosh Technical Notes

#100: Compatibility with Large-Screen Displays
See also:

Technical Note #2—Macintosh Compatibility Guideli
nes

Written by:
Updated:

Bryan Stearns

November 15, 1986
March 1, 1988

A number of third-party developers have ann
oun
peripherals for Macintosh. One of them, Radius ced large-screen display
guidelines for developers who wish to remain comInc., has issued a set of
FPD; unfortunately, one of their recommend patible with their Radius
ations can cause system
crashes. This note suggests a more correct approa
ch.
On the first page of the appendix to their guid
elines, “How to be FPD Aware,” Radius
recommends the following:
“First, to detect the presence of a Radius FPD,
you should check address $c00008...”
Unfortunately, this assumes that you’re running
on a Macintosh or Macintosh Plus; this
test will not work on Macintosh XL, nor on a
Macintosh II. Since these displays weren’t
designed to work with systems other than Mac
intosh and Macintosh Plus, you should
make sure you’re running on one of these
systems before addressing I/O locations
(such as those for an add-on display).
Before testing for the presence of any large
-screen display, you should first check the
machine ID; it’s the byte located at (ROMBA
SE) +8 (that is, take the long integer at the
low-memory location ROMBASE [$2AE], and
add 8 to get the address of the machine ID
byte. On a Macintosh or Macintosh Plus,
this address will work out to be $400008;
however, use the low-memory location, to
be compatible with future systems that may
have the ROM at a different address!).
The machine ID byte will be soc for all curre
nt Macintosh systems. If the value isn’t $00,
you can assume that no large-screen disp
lay is present, but don’t forget to follow
Technical Note #2’s guidelines for screen size
independence!

Note: If you are a developer of an add-on large-scre
en display, we’d be happy
to review your
guidelines for developers in advance of distr
ibution;
please send them to us at the address for com
ments in Technical Note
#0. Future versions of this note may recomme
nd general guidelines for
dealing with add-on large-screen displays.
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Macintosh Technical Notes

#101: CreateResFile and the Poor Man’s Search Path
See also:

The File Manager
The Resource Manager
Technical Note #77—HFS Ruminations

Written by:
Updated:

Jim Friedlander

January 12, 1987
March 1, 1988

CreateResFile checks to see if a resource file with a given
name exists,
and if it does, returns a dupFNErr (—48) error. Unfortunately, to do this check,
CreateResFile uses a call that follows the Poor Man’s Search Path
(PMSP).
CreateResFile checks to see if a resource file with a given name
exists, and if it does,
returns a dupFNErr (—48) error. Unfortunately, to do the check, CreateResFil
e calls
PBOpenRF, which uses the Poor Man’s Search Path (PMSP
). For example, if we have a
resource file in the System folder named ‘MyFile’ (and no file with that name
in the
current directory) and we call CreateResFile ( ‘MyFile’) ResError will
return a
dupFNErr, since PBOpenRF will search the current directo
ry first, then search the
blessed folder on the same volume. This makes it impossible to use Create
ResFile to
create the resource file ‘MyFile’ in the current directory if a file with the
same name
already exists in a directory that’s in the PMSP.
,

To make sure that CreateResFile will create a resource file in the curren
t directory
whether or not a resource file with the same name already exists further down
the
PMSP, call _Create (PBCreate or Create) before calling CreateResFile:
err

Create(’MyFile’ , O,myCreator,myType);
(0 for VRefNurn means current volume/directory)
CreateResFile ( ‘MyFile’);
err := ResError; {check for error}

In MPWC:
err = Create(”\pMyFile”, 0,myCreator,myType);
CreateResFile (“\pMyFile”);
err = ResErrorQ;

This works because _Create does not use the PMSP. If we already have
‘MyFile’ in
the current directory, _Create will fail with a dupFNErr, then, if ‘MyFile’ has
an empty
resource fork, CreateResFile will write a resource map, otherwise, Create
ResFile
will return dupFNErr. If there is no file named ‘MyFile’ in the current directo
ry, _Create
will create one and then CreateResFile will write the resource map.
Notice that we are intentionally ignoring the error from _Create, since we are calling
it
Technical Note #101
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only to assure that a file named ‘MyFile’ does exist in the current directory.
does.
Please note that SFPutF lie does not use the PMSP, but that FSDeiete
r that the user selected.
SFPutF lie returns the vRefNum/WDRefNum of the volume/folde
name based
If your program deletes a resource file before creating one with the same
y to avoid
on information returned from SFPutFile, you can use the following strateg
by the
ed
specifi
ry
directo
deleting the wrong file, that is, a file that is not in the
other directory in the PMSP:
vRefNum/WDRefNum returned by SFPutFile, but in some
VAR

wher
reply
err
oldVol

: Point;
: SFReply;
: OSErr;
: Integer;

90;
wher.h := 80; wher.v
SFPutF11e (wher, ‘‘, ‘‘ ,NIL, reply);
IF reply.good THEN BEGIN
err := GetVol(NIL,oldVol); {So we can restore it later)
e call)
err := SetVol(NIL,reply.vRefNum);{for the CreateResFil
a resource file that
{Now for the Create/CreateResFile calls to create
we know is in the current directory)
e);
Create(reply.fName, reply.vRefNum,myCreator,myTyp
err :
this
from
or
ResErr
the
use
(we’ll
e);
.fNam
CreateResFile(reply

...}

CASE ResError OF
the new
noErr: (the create succeeded, go ahead and work with
NOTE: at this point, we don’t know
resource file
what’s in the data fork of the file!!)
dupFNErr: BEGIN (duplicate file name error}
We’re now
{the file already existed, so, let’s delete it.
ry)
t
sure that we’re deleting the file in the curren directo
--

err:= FSDelete(reply.fName,reply.vRefNum);
new one,
{now that we’ve deleted the file, let’s create the
ry)
directo
t
curren
in
the
be
will
this
we
know
again,
pe);

r,myTy
err:= Create(reply.fName,reply.vRefNurn,myCreato

CreateResFile(reply.fName);
END; {CASE dupFNErr}
(handle other errors)
OTHERWISE
(Case ResError}
END;
ry)
err := SetVol(NIL,oldVol);{restore the default directo
ood}
(If reply.g
END;

0
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In MPWC:
Point
SEReply
OSErr
short

wher;
reply;
err;
oldVol;

wher.h = 80; wher.v = 90;
SFPutFile(wher, “I “,nil,&reply);
if (reply.good
err = GetVol(nil,oldVol);
/*SO we can restore it later*/
err

=

SetVol(nil,reply.vRefNum);/*for

the CreateResFile call*/

/*Now for the Create/C
reateResFile calls to create
a resource file
that we know is in the current dire
ctory*/
err = Create (&reply.fName, reply
.vRefNum,myCreator,myType);
CreateResFile(&reply.fName);
/*welll use the ResE
rror from this
.*/
.

.

switch (ResError)
case noErr:;/*the create succeede
d, go ahead and work with the
new resource file -— NOTE:
at this point, we don’t
know what’s in the data fork of
the file!!*/
break; /* case noErr*/
case dupFNErr: /*duplicate file
name error*/
/*the file already exis
ted, so, let’s delete it.
We’re now sure that we’re dele
ting the file in the
current directory*/
err= FSDelete(&reply.fName, reply
.vRefNum);
/*c,w that we’ve deleted
the file, let’s create the
new one, again, we know this wil
l be in the current
direct ory* /
err= Create (&reply.fName, reply.vRe
fNum,
myCreator,myType);
CreateResFile (&reply. fName);
break; /*case dupFNErr*/
default:;
/*handle other errors*/
/* switch */
SetVol(nil,oldVol);/*restore
err
the default directory*/
/*if reply.good*/

Note:

OpenResFile uses the PMSP too, so
you may have to adopt similar strategies to
make sure that you are opening the desired resource file
and not some other file further
down the PMSP. This is normally not a problem
if you use SFGetFile, since
SFGetFile does not use the PMSP, in
fact, SFGetFile does not open or close files, so
it doesn’t run into this problem.
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Macintosh Technical Notes
#102: HFS Elucidations
See also:

The File Manager
Technical Note #77—HFS Ruminations

Written by:
Updated:

Bryan “Bo3b” Johnson

January 12, 1987
March 1, 1988

This technical note will describe a few problems that
can occur while using
HFS. It will also describe ways to avoid these problems.
This technical note will discuss the following problems
:
1) It is very important to be careful about how files are
opened and closed. There must
be no more than one close for every open.
2) Don’t use Driver names, like Bout,
file system will become confused.
.

.

Print

or Sony, in place of file names or the
.

3) Be aware of the ioFlversNum byte in all file
calls. A number of pieces of the
Macintosh system do not use, and may in fact igno
re, files created with non-zero

ioFlVersNums.

Each of these can lead to strange occurrences, as
well as problems for the users. Doing
any or all of these marginally illegal operations will
not necessarily lead to a System
Error. In some cases the confusion generated may
be worse than a System Error.

One Close is always enough
If a file is closed twice, it is possible to corrupt the file
system on a disk. If a program has
been creating unreadable disks, this may be the caus
e.
One aspect of the file system that is not well docu
mented is how it allocates access
paths to files that are currently open. As a result of
this, it is possible to get a rather
cavalier attitude about opening and closing files. This
discussion will explain why it is
necessary to be very careful about opening and closi
ng files.
When the File Manager receives an Open call, it will
look at the parameters passed in
the parameter block and create a new access path for
the file that is being opened. The
access path is how the File Manager keeps track of wher
e to send data that is written,
and where to get data that is read from that file. An acce
ss path is nothing more than: 1)
a buffer that the file system uses to read and write data,
and 2) a File Control Block that
Technical Note #102
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describes how the file is stored on a disk.
A call like:
ErrStuff

:= FSOpen

(‘FirstFile’,

theVRefNum,

FirstRefNum);

(FCB) in the FCB queue.
will create the access path as a buffer and a File Control Block

oses only; dependence on it
Note: The following information is here for illustrative purp
may cause compatibility problems with future system software.
The structure of the queue can be visualized as:

FCBSPtr

Buffer Length

($34E)

First FCB Record

2+FCBLength
Second FCB Record

Last FCB Record

holds the address of a
where FCBSPtr is a low-memory global (at $34E) that
and is composed of the
nonrelocatable block. That block is the File Control Block buffer,
ed by the FCB records
two byte header which gives the length of the block, follow
led information about an
themselves. The records are of fixed length, and give detai
the length of the
open file. As depicted, any given record can be found by adding
two byte header; giving
previous FCB records to the start of the block, adding 2 for the
number of files that can
e
an offset to the record itself. The size of the block, and henc the
The call to open ‘FirstFile’
be open at any given time, is determined at startup time.
in FirstRefNum. This is the
above will pass back the File Reference Number to that file
The File Manager passes
number that will be used to access that file from that point on.
is the number of bytes past
back an offset into the FCB queue as the RefNum. This offset
That FCB record will
the beginning of the queue to that FCB record in the queue.
might get passed back
describe the file that was opened. An example of a number that
bytes into the FCB
is
as a RefNum is $1D8. That also means that the FCB record $1D8
block.

.
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A visual example of a record being in
use, and how the RefNum is related is:
Base

0
2

Base + Re fNum

is merely the address of the nonrelo
catable block that is the FCB buffer.
FCBSPtr
points to it. The RefNum (a number like
$1D8) is added to Base, to give
an address in the
block. That address is what the file sys
tem will use to read and write to an
open file,
which is why you are required to pas
s the RefNum to the PBRead and PB Wr
ite calls.
Since that RefNum is merely an offs
et into the queue, let’s step through
a dangerous
imaginary sequence and see what hap
pens to a given record in the FCB Buf
fer. Here’s
the sequence we will step through:
Base

ErrStuff

:= FSOpen (‘FirstFile’
, theVRefNum, FirstRefNu
m);
ErrStuff := FSClose
( FirstRefNum );
ErrStuff := FSOpen (‘Secon
dFile’, theVRefNum, Sec
ondRefNum);
ErrStuff := FSClose
( FirstRefNunt ); {the wrong file
gets closed!!!
{the above line will clos
e ‘SecondFile’, not ‘Fi
rst
Fil
e’, which is already
closed}

Before any operations:
the record at $1D8 is not used.
Base

Q
2

Base+RefNum
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After the call:
ErrStuff

FSOpen

FirstRefNum

(‘FirstFile’,

theVRefNum,

FirstRefNuin);

$lD8 and the record is in use.

.

Base

/

After the call:
Num);
ErrStuff := FSClose (FirstRef
record is unused.
FCB
the
but
8,
FirstRefNum is still equal to $1D

.
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After the call:
ErrStuff
SecondRefNum

=

FSOpen
$1D8,

(‘SecondFile’,

FirstRefNum

=

$1D8,

theVRefNum,

SecondRefNurn);
and the record Is reused.

Base
2

Ba se + Re f Num

After the call:
ErrStuff := FSClose (FlrstRefNum);
The FirstRefNum = $1D8, SecondRefNum =
$1D8,

the queue element is cleared. This happens, even though FirstFiie
was already
closed. Actually, SecondF lie was closed:
Base

0
2

Base+RefNum

Note that the second close is using the old RefNum. The second
close will still close a
file, and in fact will return noErr as its result. Any subs
equent accesses to the
SecondRefNum will return an error, since the file ‘Secon
dF lie’ was closed. The File
Control Blocks are reused, and since they are just offsets, it is possib
le to get the same
file RefNum back for two different files. In this case, FirstRefN
um = SecondRefNum
since ‘FirstFiie’ was closed before opening ‘SecondFiie’ and
the same FCB record

was reused for ‘SecondF lie’.
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can happen if a
There are worse cases than this, however. As an example, think of what
The FCB could be
program were to close a file, then the user inserted an HFS disk.
generic error handler
reused for the Catalog File on that HFS disk. If the program had a
If it thought “its” file
that closed all of its files, it could inadvertently close “its” file again.
file on the HFS disk.
was still open it would do the close, which could close the Catalog
in an inconsistent
This is catastrophic for the disk since the file could easily be closed
state. The result is a bad disk that needs to be reformatted.
twice, reusing an
There are any number of nasty cases that can arise if a file is closed
r or cleanup
handle
old RefNum. A common programming practice is to have an error
them all, even if
routine that goes through the files that a program creates and closes
e will return
Clos
the
some may already be closed. If an FCB element was not reused,
e could be closing
the expected fnOpnErr. If the FCB had been reused, then the Clos
paranoid hard disk
the wrong file. This can be very dangerous, particularly for all those
users.

How to avoid the problem:
close. If the variable
A very simple technique is to merely clear the RefNum after each
is no way of reusing a
that the program uses is cleared after each close, then there
would be:
RefNum in the program. An example of this technique
ErrStuff :=
ErrStuff
FirstRefNum
ErrStuff :=
ErrStuff :

efNum);
ESOpen (‘FirstFile’, theVRefNum, F±rstR
FSClose (FirstRefNum);
our refnum
0; ( We just closed it, so clear
RefNum);
FSOpen (‘SecondFile’, theVRefNum, Second
error
FSClose (FirstRefNum); { returns an

the second close will try
This makes the second Close pass back an error. In this case,
do no damage. Note: Be
to close RefNum = 0, which will pass back a fnOpnErr and
FCB entry is beyond the
sure to use 0, which will never be a valid RefNum, since the first
ce Manager uses
FCB queue length word. Don’t confuse this with the 0 that the Resour
to represent the System file.
it could blithely close all
Thus, if an error handler were cleaning up possibly open files,
back on files that are
the files it knew about, since it would legitimately get an error
programmer must be
already closed. This is not done automatically, however. The
get quite complex if an
careful about the opening and closing of files. The problem can
files, for example. By
error is received halfway through opening a sequence of ten
is possible to avoid the
merely clearing the RefNum that is stored after each close, it
closed.
complexities of trying to track which files are open and which are

This .file name looks outrageous.
names. If a file name is
There is a potential conflict between file names and driver
will open the driver
named something like .Bout, .Print or .Sony, then the file system
will always be opened
,
instead of the file. Drivers have priority on the 128K ROMs and
tion will get an error back
before a file of the same name. This may mean that an applica
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when opening these types of files, or worse, it will get back a driver
RefNum from the call.
What the application thought was a file open call was actually
a driver open call. If the
program uses that access path as a file RefNum, it is possible
to get all kinds of strange
things to happen. For example, if Sony is opened, the Sony driver’
s RefNum would be
passed back, instead of a file RefNum. If the application does a
Write call using that
RefNum, it will actually be a driver call, using what
ever parameters happen to be in the
.

parameter block. Disks may be searching for new life after this
type of operation. If a
program creat

es files, it should not allow a file to be created whose name begins
with

‘.‘.

This file’s not my type.
This has been discussed in other places, but another aspect
of the File Manager that
can cause confusion is the ioFlVersNum byte that is pass
ed to the low-level File
Manager calls. This is called ioFileType from Assembly, and
should not be confused
with ioFVersNum. This byte must be set to zero for normal
Macintosh files. There are a
number of parts of the system that will not deal correctly with
files that have the wrong
versions: the Standard File package will not display any
file with a non-zero
ioFlVersNum; the Segment Loader and Reso
urce Manager cannot open files that

have non-zero ioFlVersNums. It is not sufficient to ignore
this byte when

a file is
created. The byte must be cleared in order to avoid this
type of problem. Strictly
speaking, it is not a problem unless a file is being created on
an MFS disk. The current
system

will easily allow the user to access 400K disks however, so
it is better to be safe
than confused.
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Macintosh Technical Notes

#103: Using MaxApplZone and MoveHHi from
Assembly Language
See also:
Using Assembly Language
The Memory Manager
Technical Note #1 29—SysEnvirons
Written by:
Bryan “Bo3b” Johnson
January 12, 1987
Updated:
March 1, 1988

When calling MaxAppizone and
to get the correct code.

MoveNHi

from assembly language, be sure

MaxAppiZone

and MoveHHi were marked [Not in ROM
] in Inside Macintosh, Volumes
I-Ill. They are ROM calls in the 128K
ROM. Since they are not in the 64K ROM
, if you
want your program to work on 64K ROM
routines it is necessary to call the routine
s by a
JSR to a glue (library) routine inst
ead of using the actual trap macro. The
glu
e
call
s the
ROM routines if they are available, or
executes its copy of them (linked into
your
program) if not.

How to do it:
Whenever you need to use these calls,
just call the library routine. It will check
R0M85 to
determine which ROMs are running, and
do the appropriate thing.
For MDS, include the
XREF
JSR

MoveHHi
MoveHHi

Memory Rel
.

library in your link file and use:

;

we need to use this

;

jump to the glue routine that
will check R0M85 for us

‘ROM’

routine

For MPW link with

Interface o

IMPORT

;

we need to use this

;

jump to the glue routine that
will check R0M85 for us

JSR

MoveHHi

MoveHHi

.

and use:

Avoid calling _MaxApplZone or_MoveHHi dire
ctly if you want your software to work on
the 64K ROMs, since that will assemble
to an actual trap, not to a JSR to the library.
If your program is going to be run onl
y on machines with the 128K ROM or new
er, you
can call the traps directly. Be sure to che
ck for the 64K ROMs, and report an erro
r
to the
user. You can check for old ROMs usin
g the SysEnvirons trap as described
in
Technical Note #129.
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#104: MPW: Accessing Globals From Assembly Language
See also:

MPW Reference Manual

Written by:
Updated:

Jim Friedlander

January 12, 1987
March 1, 1988

This technical note demonstrates how to access MPW Pascal and MPW
C
globals from the MPW Assembler.
To allow access of MPW Pascal globals from the MPW Assembler, you
need to identify
the variables that you wish to access as external. To do this, use the $z+
{
} compiler
option. Using the { $Z+ I option can substantially increase the size of the
object file due
to the additional symbol information (no additional code is generated and
the symbol
information is stripped by the linker). If you are concerned about object file
size, you can
“bracket” the variables you wish to access as external variables with
{ $ z + } and { $ z
Here’s a trivial example:
—

Pascal Source
PROGRAM MyPascal;
USES
MemTypes, QuickDraw, OSIntf, Toollntf;
VAR
myWRect: Rect;
{$Z+} (make the following external}
mylnt: Integer;
{$Z—} (make the following local to this file
err: Integer;
PROCEDURE MyAsm;

EXTERNAL;

(not lexically local) I

{routine doubles the value of mylnt)

BEGIN (PROGRAM)
mylnt:= 5;
MyAsm; (call the routine, mylnt will be 10 now}
writeln(’The value of mylnt after calling myAsm is
END. (PROGRAM}

‘,

mylnt:l);

Assembly Source for Pascal
MyAsm

CASE
PROC
IMPORT
ASL.W
RTS

Technical Note #104

OFF
EXPORT
mylnt:DATA
*1,mylnt

;treat upper and lower case identically
;CASE OFF is the assembler’s default
;we need :DATA, the assembler assumes CODE
;multiply by two
;all done with this extensive routine, whew!
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END

rnywRect nor err are
The variable mylnt is accessible from assembler. Neither
assembler, you will get the
accessible. If you try to access mywRect, for example, from
following linker error:
Undefined entry name:

### Link: Error

MYWRECT.

C Source
is declared as an external
In an MPW C program, one need only make sure that MyAsm
match) and that the CASE
function, that mylnt is a global variable (capitalizations must
ON directive is used in the Assembler:
#include
#include
#include
#include
*include
#include
#include
#include

<types .h>
<quickdraw. h>
<fonts .h>
<windows .h>
<events .h>
<textedit
<dialogs
<stdio h>
.

.

.

1* assembly routine that doubles the value of mylnt *1

extern MyAsmO;
short mylnt;

*/
/* we’ll change the value of this variable from MyAsm

main()
WindowPtr MyWindow;
Rect myWRect;
mylnt = 5;
MyAsmO;
myAsm is %d\n”,mylnt);
printf(” The value of mylnt after calling
/*main*/

Assembly source for C
CASE
MyAsm

ON

EXPORT
PROC
IMPORT mylnt:DATA
#1,mylnt
ASL.W
RTS
END

Technical Note #104

;treat upper and lower case distinct
;this is how C treats upper and lower case
;we need :DATA, the assembler assumes CODE
;multiply by two
;all done with this extensive routine, whew!
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#105: MPW Object Pascal Without MacApp
See also:

Technical Note #93—{$LOAD} ;_Datal nit;%_MethT
ables

Written by:
Updated:

Rick Blair

January 12, 1987
March 1, 1988

Object Pascal must have a CODE segment named %_M
ethTables in order to access
object methods. In MacApp this is taken care of “beh
ind the scenes” so you don’t have to
worry about it However, if you are doing a strai
ght Object Pascal program, you must
make sure that %_MethTables is around when you
need it. If it’s unloaded when you
call a method, your Macintosh will begin executing wild
noncode and die a gruesome
and horrible death.
The MPW Pascal compiler must see some declaratio
n of an object in order to produce a
reference to the magic segment. You can achie
ve this cheaply by simply including
Objlntf.p in your Uses declaration. This
must be in the main program, by the way. The
compiler will produce a call to %_InitObj which is
in %MethTables.
If you’re a more adventurous soul, you can call
%_InitObj explicitly from the
initialization section of your main program (you must
use the $%+} compiler directive to
allow the use of “%“ in identifiers). This will load
the %_M
Technical Note #93 for ideas about locking down segmentsethTables segment. See
that are needed forever
without fragmenting the heap.
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#106: The Real Story: VCBs and Drive Number
s
See also:

The File Manager
Technical Note #36—Drive Queue Element For
mat

Written by:
Updated:

Rick Blair

January 12, 1987
March 1, 1988

The top of page IV-1 78 in The File Manager
chapter of Inside Macintosh in attempts to
explain the behavior of two fields in a volume
control block when the corresponding disk
is offline or ejected. Due to the fact that a little
bit is left unsaid, this paragraph is rather
misleading. The two fields in question are vcbD
rvNum and vcbDRefNum (referred
to as
ioVDrvlnfo and ioVDRefNum in
C and Pascal). PBHGetVInfo can be used to
access
these fields.

Offline
When a mounted volume is placed offline,
vcbDrvNum is cleared and vcbDRefN
um IS
set to the two’s complement of the drive num
ber. Since drive numbers are assigned
positive values (starting with one), this will
be a negative number. If vcbDrvNum is zero
and vcbDRefNum is negative, you know that the
volume is offline.

Ejected
When a volume is ejected,

vcbDrvNum is cleared and vcbDRefN
um is set to the positive
drive number. If vcbDrvNum is zero and
vcbDRefNum is positive, you know
that the
volume is ejected. Ejection implies being offli
ne. There is no such thing as “premature
ejection”.

Summary
vcbDrvNum
vcbDRefNum

online
>0
<0

(DrvNum)
(DRefNum)

offline
0
<0

ejected

(-DrvNum)

0
>0

(DrvNum)

Please refrain from assuming anything
about a VCB queue element beyond what
is
documented in Inside Macintosh, and don’t
expect it to always be 178 bytes in size. It
grew when we went from MFS to HFS, and
it may grow again. It’s safest to use calls like
PBHGetVInfo to get the information
that you need.
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#107: Nulls in Filenames
See also:

The File Manager

Written by:
Updated:

Rick Blair

March 2, 1987
March 1, 1988

Some applications (loosely speaking so as
what-have-you) generate or rename special to include Desk Accessories, INITs, and
file
named by the user via SFPutFiie. Since the s on the fly so that they are not explicitly
Macintosh file system is very liberal about
filenames and only excludes colons from the
list of acceptable characters, this

can lead
to some difficulties, both for the end user
and for writers of other programs which
may
see these files.
Other programs which might be backin
g up your disk or something similar may
get
confused. A program written in C will thin
k it has found the end of a string when it
hits a
null (ASCII code 0) character, so nulls in
filenames are especially risky.
As a rule, filenames should only include
characters which the user can see and
edit.
The only reasonable exception might be
invisible files, but it can be argued that they
are
of dubious value anyway. You can argue
“but what about my help file, I don’t wan
t it
renamed” but we already have what we
think is the best approach for that situatio
n. If
you can’t find a configuration or other file
because the user has renamed or moved
it,
then call SFGetF lie and let the user find
it. If the user cancels, and you can’t run wit
hout
the file, then quit with an appropriate mes
sage.
Please consider carefully before you put
non-displaying characters in filenames!
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#108: _AddDrive, _Drvrlnstall, and DrvrRemove
See also:

Technical Note #36, Drive Queue Elements
SCSI Development Package (APDA)

Written by:
Revised by:

Jim Friedlander
Pete Helme

March 2, 1987
December 1988

Add

Drive, Drvrlnstall, and DrvrRemove are
used in the sample
SCSI driver in the SCSI Development Package, which is avail
APDA. This Technical Note documents the parameters for these able from
calls.
Changes since March 1, 1988: Updated the _Drvrlnstal
l text to
reflect the use of register AO, which should contain a pointer
to
the
driver
when called. Also added simple glue code for Drvrlns
tall and
DrvrRemove since none is available in the
MPW interfaces.

_AddDrive
adds a drive to the drive queue, and is discussed in more detail
in
Technical Note #36, Drive Queue Elements:
AddDrive

FUNCTION AddDrive(DQE:DrvQE1;driveNum
,refNum:INTEGER

) :OSErr;

AO (input)
high word(input)
low word(input)
DO (output)
DO
DO

pointer to
—

DQE

drive number
driver RefNum
error code
noErr

(always returned)

Drvrlnstall
is used to install a driver. A DCE for the driver is created and
its handle
entered into the specified Unit Table position (—1 through
—64). If the unit number is —4
through —9, the corresponding ROM-based driver will be
replaced:
Drvrlnstall

FUNCTION Drvrlnstall(drvrHandle:Han
dle;

AO (input)
DO
DO

(input)
(output)

—>
—

refNum:

INTEGER):

OSErr;

pointer to driver
driver RefNum (—1 through —64)
error code
n oE r r
badUn itE r r

Technical Note #108
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DrvrRemove
DrvrRemove

r is purged
to remove a driver. A RAM-based drive
for the DCE is disposed:
ReleaseResource). Memory

is used

system heap (using

FUNCTION DrvrRemove(refNum:
DO (input)
DO (output)

—

from the

INTEGER) :OSErr;

Driver Ref Num
error code
floE r r
qE r r

Interfaces
glue code for Drvrlnstall and
Through a sequence of cataclysmic events, the
so
d to the MPW interfaces (i.e., “We forgot.”),
DrvrRemove was never actually adde
to you.
we will include simple glue here at no extra expense
driver with HLock before making
It would be advisable to first lock the handle to your
either of these calls since memory may be moved.
;

ndle
FUNCTION DRVRInstall(drvrHandle:Ha

PROC
DRVRInstall
MOVEA.L
MOVE.W
MOVEA.L
MOVEA.L
Drvrlnstai].
MOVE.W
JMP
ENDPPROC

EXPORT
(SP)+, Al
(SP)÷, DO
(SP)-, AO
(AO), AO
DO, (SP)
(Al)

refNum:INTEGEX) :OSErr;

pop return address
driver reference number
handle to driver
pointer to driver

;

$AO3D
get error
& split

;
;

r;
FUNCTION DRVRRemove(refNum:INTEGER) :OSEr

PROC
DRVRRemove
MOVEA.L
MOVE.W
DrvrRemove
MOVE.W
JMP
ENDP PROC

Technical Note #108

EXPORT
(SP)+, Al
(SP)+, DO
DO, (SP)
(Al)

;

pop return address
driver reference number
$AO3E
get error
& split
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#109: Bug in MPW 1.0 Language Libraries
See also:

MPW Reference Manual

Written by:
Updated:

Scott Knaster

March 2, 1987
March 1, 1988

This note formerly described a problem in the
1.0. This bug is fixed in MPW 1.0.2, available fromlanguage libraries for MPW
APDA.
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Developer Technical Support
#110: MPW: Writing Stand-Alone Co
de
Revised by:
Written by:

Keith Rollin
Jim Friedlander

August 1990
March 1987

This Technical Note formerly discussed using

MPW Pascal and C to write stand-alone code, such
Changes since February 1990: Merged theresources.
contents of this Note into Technical Note #256,
Stand-Alone Code, ad nauseam.
as ‘WDEF’, ‘LDEF’, ‘INIT’,and ‘FKE
Y’

This Note formerly discussed using MPW
Pascal and C to write stand-alone code.
information has been expanded and is now
contained in Technical Note #256, Stand-Alone This
ad nausean.
Code,

#110: MPW: Writing Stand-Alone Cod
e
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Macintosh Technical Notes
#111: MoveHHi and SetResPurge
See also:

The Memory Manager
The Resource Manager

Written by:
Updated:

Jim Friedlander

March 2, 1987
March 1, 1988

SetResPurge (TRUE) is called to make the
Memory Manager call the Resource
Manager before purging a block specified by a handle.
If the handle is a handle to a
resource, and its resChanged bit is set, the resource
data wilt be written out (using

WriteResource).

When MoveHHi is called, even though the handle’s block
is not actually being purged,
the resource data specified by the handle will be written
out. An application can prevent
this by calling SetResPurge (FALSE) before calling
MoveHHi (and then calling
SetResPurge (TRUE) after the MoveHHi call).
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Macintosh Technical Notes
#112: FindDltem
See also:

The Dialog Manager

Written by:
Updated:

Rick Blair

March 2, 1987
March 1, 1988

FindO Item

is a potentially useful call which returns the num
ber of a dialog item given a
point in local coordinates and a dialog hand
le. It returns an item number of —1 if no
item’s rectangle overlaps the point. This is all
well and good, except you don’t get back
quite what you would expect.
The item number returned is zero-based, so you
have to add one to the result:
theitem

Technical Note #112
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Macintosh Technical Notes
#113: Boot Blocks
See also:

The Segment Loader

Written by:
Updated:

Bo3b Johnson

March 2, 1987
March 1, 1988

There are two undocumented features of
the Boot Blocks. This note wilt
describe how they currently work.
Warning: The format and functionality of
the
future; dependence on this information may Boot Blocks will change in the
cause your program to fail on
future hardware or with future System soft
ware.
The first two sectors of a bootable Macint
osh disk are used to store information on
how
to start up the computer. The blocks contain
various parameters that the system uses
to
startup such as the name of the system
file, the name of the Finder, the first app
lica
tion
to run at boot time, the number of events to
allow, etc.

Changing System Heap Size
The boot blocks dictate what size the sys
tem heap will be after booting. Any commo
n
sector editing program will allow you to
change the data in the boot blocks. Cha
nging
the system heap size is accomplished
by changing two parameters in the boot blo
cks:
the long word value at location $86 in Bloc
k 0 indicates the size of the system heap;
the
word value at location $6 is the version num
ber of the boot blocks. Changing the version
number to be greater than $14 ($15 is reco
mmended) tells the ROM to use the value
at
$86 for the system heap size, otherw
ise the value at $86 is ignored. The $86
loca
tion
only applies to computers with more than
128K of RAM.

Secondary Sound and Video Pages
Another occasionally useful feature of the
boot blocks is the ability to specify that the
secondary sound and video pages be
allocated at boot time. This is done bef
ore a
debugger is loaded, so the debugger will
load below the alternate screen. This is use
ful
for debugging software that uses the alte
rnate video page, like page-flipping dem
os
or
games. To allocate the second video and
sound buffers, change the two bytes starting
at
location $8 in the boot blocks. Change
the value (normally 0) to a negative num
ber
(sFFFF) to allocate both video
and sound buffers. Change the value
to a positive
number ($0001) to allocate only the second
ary sound buffer.

Warning: MacsBug may not work properly
if you allocate additional pages for sound
and video.
Technical Note #113
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Macintosh Technical Notes
#114: AppleShare and Old Finders

See also:

AppleShare User’s Guide

Written by:
Updated:

Bryan Stearns

March 2, 1987
March 1, 1988

A rumor has been spread that if you use a pre-AppleShare Finder
on a workstation to
access AppleShare volumes, you can bypass AppleSh
are’s “access privilege”
mechanisms.
This is not true. Access controls are enforced by the server, not
by the Finder. If you use
an older Finder, you are still prevented (by the server) from gaining
access to protected
files and folders; however, you will not get the proper user-in
terface feedback that you
would if you were using the correct Finder: for instance, folders
on the server will always
appear plain white (that is, without the permission feed
back you’d normally get), and
error messages would not be as explanatory as those from
Finders that “know” about
AppleShare servers.
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Macintosh Technical Notes
#115: Application Configuration with Stationery Pads
See also:

The File Manager
Technical Note #11 6—AppleShare-able Applications
Technical Note #47—Customizing SFGetFile
Technical Note #48—Bundles
“Application Development in a Shared Environment”

Written by:
Updated:

Bryan Stearns

March 2, 1987
March 1, 1988

With the introduction of AppleShare (Apple’s file server) there are restrictions
on self-modification of application resource files and the placement of
configuration files. This note describes one way to get around the necessity
for configuration files.

Configuration Files
Some applications need to store information about configuration; others could

simply from allowing users to customize default ruler settings, window placement,benefit
fonts,

etc.

There are applications which store this information as additional resourc
es in the
application’s resource file; when the user changes the configuration, the
application
writes to itself to change the saved information.
AppleShare, however, requires that if an application is to be used by more
than one
user at a time, it must not need write access to itself. This means that the above
method
of storing configuration information cannot be used. (For more information
about making
your application sharable, see Technical Note #116.)
Storing configuration in a special configuration file can be a problem; the
user must
keep the file in the system folder or the application must search for it. This
process has
design issues of its own.

An alternative to configuration files: Stationery Pads
A basis for one solution to this problem was a user-interface feature of
the Lisa Office
System architecture. Lisa introduced the concept of “stationery pads”,
special
documents that created copies of themselves to allow users to save a
pre-set-up
document for future use. On Lisa, this was the way Untitled documents were
created.
Technical Note #115
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stationery
Your Macintosh application can provide the option of saving a document as a
pad, to provide similar functionality. Here’s how:
You’ll need to add a checkbox to your SFPutFiie dialog box (if you don’t know
how to do this, check out Technical Note #47); if the user checks this box, save
of a
the document as you normally would, but use a different file type (the file type
er
document is usually set when the document is created, using the File Manag
Create procedure, or later using SetF lie Info).
I IArbLwh

A Document and its Stationery pad
if
• Be sure to use a different but similar icon for the stationery pad file. This is easy
the
file
type—
by
solely
you differentiate between stationery and normal files
Finder uses the type to determine which icon to display, see Technical Note #48
for help with the “bundle” mechanism used to associate a file type with an icon.
• When opening a stationery pad file, the window should come up named
“Untitled”, with the contents of the stationery pad file.
• “Revert” should re-read the stationery pad file.
pass
• Don’t forget to add the stationery pad’s file type to the file-types list that you
user
to Standard File, so that the new files will appear in the list when the
per
chooses Open. This fife type should be registered with Macintosh Develo
Technical Support.

.
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#116: AppleShare-able Apphcations and the Res
ource Manager
See also:
The Resource Manager
“Application Development in a Shared Environment”
Technical Note #40—Finder Flags
Written by:
Updated:

Bryan Stearns

March 2, 1987
March 1, 1988

Normally, applications on an AppleShare server volu
by more than one user at a time. This technical not me cannot be executed
how you can enable your application to be shared. e explains why, and tells
The Resource Manager versus Shared File
s
Part of the explanation of why applications are not
automatically sharable is based on
the design of the Resource Manager. The Reso
urce Manager is a great little database.
It was originally conceived as a way to keep
applications localizable (a task it has
performed admirably), and was found to be an
excellent foundation for the Segment
Loader, Font Manager, and a large part of the rest
of the Macintosh operating system.
However, it was never designed to be a multi-use
r database. When the Resource
Manager opens a resource file (such as an applicati
on), it reads the file’s resource map
into memory. This map remains in memory until
the resource file is closed by the
Segment Loader, which regains control when the
application exits. Sometimes it is
necessary to write the map out to disk; normally,
this is only done by UpdateResFile
and CloseResFile.
If two users opened the same resource file at the
same time, and one of them had write
access to the file and added a resource to
it, the other user’s Resource Manager
wouldn’t know about it; this would make the
other user’s copy of the file’s original
resource map invalid. This could cause (at least
) a crash; if both users had write access,
it’s not unlikely that the resource file involved wou
ld become corrupted. Also, although
you can tell the Resource Manager to write out an
updated resource map, there’s no
way for another user to tell it to refresh the copy of
the map in memory if the file changes.

Technical Note #116
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application twice?
What does all this have to do with running my
segments, alert and dialog templates,
Your application is stored as a resource file; code
on’s resource file (for instance, to add
etc., are resources. If you write to your applicati
application can’t be shared.
configuration information, like print records), your
lications (during development of
In Apple’s compatibility testing of existing app
some of them quite popular, that wrote
AppleShare), we found quite a few applications,
ove the safety of using AppleShare, to
to their own resource files. So we decided, to impr
of access privileges such that only one
always launch applications using a combination
e privileges will be discussed in a
user at a time could use a given application (thes
s all resource files this way, unless the
future Technical Note). In fact, AppleShare open
read-only permission is specified.
resource file is opened with QpenRFPerm and

But my application doesn’t write to itself!
ever, there are other considerations
We realize that many applications do not. How
in “Application Development in a Shared
(covered in detail, with suggestions for fixes,
are the big ones we know about:
Environment”, available from APDA). In brief, here
with fixed names in a fixed place (such
• Does your application create temporary files
Without AppleShare’s protection, two
as the directory containing the application)?
file could be disastrous.
applications trying to use the same temporary
the fact that it may be in a multi-user
• Is your application at least “conscious” of
ctly if a volume containing an existing
environment? For instance, does it work corre
k aI result codes returned from File
document is on a locked volume? Does it chec
urce Manager calls?
Manager calls, and ResError after relevant Reso

make my application
OK, I follow the rules. What do I do to
sharable?
(stored in the file’s directory entry) known
There is a flag in each file’s Finder information
application’s resource file, the Finder will
as the “shared” bit. If you set this bit on your
issions; if anyone else launches your
launch your application using read-only perm
Finder will see the same “shared” bit set.).
application, they’ll also get it read-only (their
mation:
Three important warnings accompany this infor
in previous releases of information and
• The definition of the “shared” bit was incorrect
16, 1986 version of Technical Note #40
software from Apple. This includes the June
as all versions of ResEdit before and
(fixed in the March 2, 1987 version), as well
now, the most reliable way to set this bit
including 1.1b3 (included with MPW 2.0). For
Get Info on your application, and check
is to get the 1.1 b3 version of ResEdit, use it to
mentation upon which ResEdit [et al.] was
the box labeled “cached” (the incorrect docu
the bit labeled as “shared” is the real
based called the real shared bit “cached”;
which should be left clear]).
cached bit [a currently unused but reserved bit
Technical Note #116
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• By checking this bit, you’re promising (to your users) that
your application will work
entirely correctly if launched by more than one user.
This means that you follow the
other rules, in addition to simply not writing to your appl
ication’s own resource file.
See “Application Development for a Shared Environment,”
and test carefully!
• Setting this bit has nothing to do with allowing your
application’s documents to be
shared; you must design this feature into your applicati
on (it’s not something that
Apple system software can take care of behind your appl
ication’s back.). You should
realize from reading this note, however, that if you
store your document’s data in
resource files, you won’t be able to allow mult
iple users to access them
simultaneously.

Technical Note #116
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Macintosh Technical Notes
#117: Compatibility: Why & How
See Also:

Technical Note #2—Compatibility Guidelines
Technical Note #7—A Few Quick Debugging Tips

Written by:
Updated:

Bo3b Johnson

February 9, 1987
March 1, 1988

While creating or revising any program for the Macintosh, you should be
aware of the most common reasons why programs fail on various versions of
the Macintosh. This note will detail some common failure modes, why they
occur, and how to avoid them.
We’ve tried to explain the issues in depth, but recognize that not everyone is interested
in every issue. For example, if your application is not copy protected, you’re probably not
very interested in the section on copy protection. That’s why we’ve included the outline
form of the technical note. The first two pages outline the problems and the solutions that
are detailed later. Feel free to skip around at will, but remember that we’re sending this
enormous technical note because the suggestions it provides may save you hasty
compatibility revisions when we announce a new machine.
We know it’s a lot, and we’re here to help you if you need it. Our address (electronic and
physical) is on page three—contact us with any questions—that’s what we’re here for!
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Compatibility: the outline
Don’t assume the screen is a fixed size
To get the screen size:
• check the QuickDraw global screenBits bounds
.

Don’t assume the screen is in a fixed location
To get the screen location:
• check the QuickDraw global screenBits .baseAddr
Don’t assume that rowBytes is equal to the width of the screen
To get the number of bytes on a line:
• check the QuickDraw global screenBits rowBytes
To get the screen width:
• check the QuickDraw global screenBits .bounds right
To do screen-size calculations:
•

Use Longlnts

Don’t write to or read from nil Handles or nil Pointers

Don’t create or Use Fake Handles
To avoid creating or using fake handles:
• Always let the Memory Manager perform operations with handles
• Never write code that assigns something to a master pointer
Don’t write code that modifies itself
Self modifying code will not live across incarnations of the 68000

Think carefully about code designed strictly as copy protection
To avoid copy protection-related incompatibilities:
• Avoid copy protection altogether
• Rely on schemes that don’t require specific hardware
• Make sure your scheme doesn’t perform illegal operations
Don’t ignore errors
To get valuable information:
• Check all pertinent calls for errors
• Always write defensive code
Don’t access hardware directly
To avoid hardware-related incompatibilities:
• Don’t read or write the hardware
• If you can’t get the support from the ROM, ask the system where the hardware is
• Use low-memory globals
Don’t use bits that are reserved
To avoid compatibility problems when bit status changes:
• Don’t use undocumented stuff
• When using low-memory globals, check only what you want to know
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Summary
Minor bugs are getting harder and harder to get away with:
• Good luck
• We’ll help
• AppleLink: MacDTS, MCI: MacDTS
• U.S. Mail: 20525 Mariani Ave.; MIS 27-T; Cupertino, CA 95014
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What it Is
The basic idea is to make sure that your programs will run, regardless of which
Macintosh they are being run on. The current systems to be concerned with include:
• Macintosh 128K
• Macintosh 512K
• Macintosh XL

•
•
•

Macintosh 512Ke
Macintosh Plus
Macintosh SE
Macintosh II

If you perform operations in a generic fashion, there is rarely any reason to know what
machine is running. This means that you should avoid writing code to determine which
version of the machine you are running on, unless it is absolutely necessary.
For the purposes of this discussion, the term “programs” will be used to describe any
code that runs on a Macintosh. This includes applications, INITs, FKEYs, Desk
Accessories and Drivers.

What the “Rules” mean
Compatibility across all Macintosh computers (which may sound like it involves more
work for you) may actually mean that you have less work to do, since it may not be
necessary to revise your program each time Apple brings out a new computer or System
file. Users, as a group, do not understand compatibility problems; all they see is that the
program does not run on their system.
The benefits of being compatible are many-fold: your customers/users stay happy, you
have less programming to do, you can devote your time to more valuable goals, there
will
are fewer versions to deal with, your code will probably be more efficient, your users
r.
merrie
not curse you under their breath, and your outlook on life will be much
Now that we know what being compatible is all about, recognize that nobody is
requiring you to be compatible with anything. Apple does not employ roving gangs of
thought police to be sure that developers are following the recommended guidelines.
Furthermore, when the guidelines comprise 1200 pages of turgid prose (Inside
Macintosh), you can be expected to miss one or two of the “rules.” It is no sin to be
incompatible, nor is it a punishable offense. If it were, there would be no Macintosh
programs, since virtually all developers would be incarcerated. What it does mean,
however, is that your program will be unfavorably viewed until it steps in line with the
current system (which is a moving target). If a program becomes incompatible with a
new Macintosh, it usually requires rethinking the offending code, and releasing a new
version. You may read something like “If the developers followed Apple guidelines, they
.”
would be compatible with the transverse-hinged diatomic quark realignment system
,
This means that if you made any mistakes (you read all 1200 pages carefully, right?)
you will not be compatible. It is extremely difficult to remain completely compatible,
d,
particularly in a system as complex as the Macintosh. The rules haven’t change but
what you can get away with has. There are, however, a number of things that you can do
to improve your odds—some of which will be explained here.
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It’s your choice
It is still your choice whether you will be concerned with compatibility or not. Apple will
not put out a warrant for your arrest. However, if you are doing things that are specifically
illegal, Apple will also not worry about “breaking” your program.

Bad Things
The following list is not intended to be comprehensive, but these are the primary
reasons why programs break from one version of the system to the next. These are the
current top ten commandments:
I
II
Ill
IV
V
VI
VII
VIII
IX
X

Thou shalt not assume the screen is a fixed size.
Thou shalt not assume the screen is at a fixed location.
Thou shalt not assume that rowBytes is equal to the width of the screen.
Thou shalt not use nil handles or nil pointers.
Thou shalt not create or use fake handles.
Thou shalt not write code that modifies itself.
Thou shalt think twice about code designed strictly as copy protection.
Thou shalt check errors returned as function results.
Thou shalt not access hardware directly.
Thou shalt not use any of the bits that are reserved (unused means reserved).

This has been determined from extensive testing of our diverse software base.
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Assuming the screen is a fixed size
Do not assume that the Macintosh screen is 512 x 342 pixels. Programs that do
generally have problems on (or special case for) the Macintosh XL, which has a wider
screen. Most applications have to create the bounding rectangle where a window can
be dragged. This is the boundsRect that is passed to the call:
DragWindow

(myWindowPtr,

theEvent where,
.

boundsRect);

Some ill-advised programs create the boundsRect by something like:
SetRect

(boundsRect,

0,0,342,512);

{ oops, this is hard—coded...)

Why it’s Bad
This is bad because it is never necessary to specifically put in the bounding rectangle
for the screen. On a Macintosh XL for example, the screen size is 760x364 (and
sometimes 608x431 with alternate hardware). If a program uses the hard-coded
0,0,342,512 as a bounding rectangle, end users will not be able to move their windows
past the fictitious boundary of 512. If something similar were done to the GrowWindow
call, it would make it impossible for users to grow their window to fill the entire screen.
(Always a saddening waste of valuable screen real-estate.)
Assuming screen size makes it more difficult to use the program on Macintoshes with
big screens, by making it difficult to grow or move windows, or by drawing in strange
places where they should not be drawing (outside of windows). Consider the case of
running on a Macintosh equipped with one of the full page displays, or Ultra-Large
screens. No one who paid for a big screen wants to be restricted to using only the
upper-left corner of it.

How to avoid becoming a screening fascist
Never hard code the numbers 512 and 342 for screen dimensions. You should avoid
using constants for system values that can change. Parameters like these are nearly
always available in a dynamic fashion. Programs should read the appropriate variables
while the program is running (at wn-time, not at compile time).
Here’s how smarl programs get the screen dimensions:
InitGraf(@thePort);
boundsRect

:=

zed.)
{ QuickDraw global variables have to be initiali

screenBits.bounds;

{ The Real way to get screen size I
Use QuickDraw global variable.

This is smart, because the program never has to know specifically what the numbers
are. All references to rectangles that need to be related to the screen (like the drag and
grow areas of windows) should use screenBits.bounds to avoid worrying about the
screen size.
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Note that this does not do anything remotely like assume that “if the computer is not a
standard Macintosh, then it must be an XL.” Special casing for the various versions of
the Macintosh has always been suspicious at best; it is now grounds for breaking. (At
least with respect to screen dimensions.)
By the way, remember to take into account the menu bar height when using this
rectangle. On 128K ROMs (and later) you can use the low-memory global mBarHeight
(a word at $BAA). But since we didn’t provide a low-memory global for the menu bar
height in the 64K ROMs, you’ll have to hard code it to 20 ($14). (You’re not the only ones
to forget the future holds changes.)

How to find fascist screenism in current programs
The easiest way is to exercise your program on one of the Ultra-Large screen
Macintoshes. There should be no restrictions on sizing or moving the windows, and all
drawing should have no problems. If there are any anomalies in the program’s usage,
there is probably a lurking problem. Also, do a global find in the source code to see if the
numbers 512 or 342 occur in the program. If so, and if they are in reference to the
screen, excise them.
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Assuming the screen is at a fixed location
Some programs use a fixed screen address, assuming that the screen location will be
the same on various incarnations of the Macintosh. This is not the case. For example,
the screen is located at memory location $1A700 on a 128K Macintosh, at $7A700 on a
512K Macintosh, at $F8000 on the Macintosh XL, and at $FA700 on the Macintosh Plus.

Why it’s Bad
When a program relies upon the screen being in a fixed location, Murphy’s Law dictates
that an unknowing user will run it upon a computer with the screen in a different location.
This usually causes the system to crash, since the offending program will write to
memory that was used for something important. Programs that crash have been proven
to be less useful than those that don’t.

How to avoid being a base screener
Suffice it to say that there is no way that the address of the screen will remain static, but
there are rare occasions where it is necessary to go directly to the screen memory. On
these occasions, there are bad ways and not-as-bad ways to do it. A bad way:
myScreenBase

:=

Pointer

($7A700);

{ not good.

Hard-coded number.

I

A not-as-bad way:
InitGraf(@thePort);
myScreenBase

:=

{ do this only once in a program.

I

Always works.
screenBits.baseAddr;
{ Good.
{Yet another QuickDraw global variable}

Using the latter approach is guaranteed to work, since QuickDraw has to know where to
draw, and the operating system tells QuickDraw where the screen can be found. When
in doubt, ask QuickDraw. This will work on Macintosh computers from now until forever,
so if you use this approach you won’t have to revise your program just because the
screen moved in memory.
If you have a program (such as an INIT) that cannot rely upon QuickDraw being
initialized (via InitGraf), then it is possible to use the ScrnBase low-memory global
variable (a long word at $824). This method runs a distant second to asking QuickDraw,
but is sometimes necessary.

How to find base screeners
The easiest way to find base screeners is to run the offending program on machines that
have different screen addresses. If any addresses are being used in a base manner, the
system will usually crash. The offending program may also occasionally refuse to draw.
Some programs afflicted with this problem may also hang the computer (sometimes
known as accessing funny space). Also, do a global find on the source code to look for
numbers like $7A700 or $1A700. When found, exercise caution while altering the
offending lines.
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.

Assuming that rowbytes is equal to the width of the screen
According to the definition of a bitMap found in Inside Macintosh (p 1-144), you can see
that rowBytes is the number of actual bytes in memory that are used to determine the
bitMap. We know the screen is just a big hunk of memory, and we know that QuickDraw
uses that memory as a bitMap. rowBytes accomplishes the translation of a big hunk of
memory into a bitMap. To do this, rowBytes tells the system how long a given row is in
memory and, more importantly, where in memory the next row starts. For conventional
Macintoshes, rowBytes (bytes per Row) 8 (Pixels per Byte) gives the final horizontal
width of the screen as Pixels per Row. This does not have to be the case. It is possible to
have a Macintosh screen where the rowBytes extends beyond what is actually visible
on the screen. You can think of it as having the screen looking in on a larger bitMap.
Diagrammatically, it might look like:
*

Big Hunk o’

4

RowBytes

screenBits.Bounds

—,

%,%,\

BaseAddr:

‘

Memory

‘

‘

Visible Area
,

..

‘

‘

‘

‘I,
_\,\,%

‘

With an Ultra-Large screen, the number of bytes used for screen memory may be in the
500,000 byte range. Whenever calculations are being made to find various locations in
the screen, the variables used should be able to handle larger screen sizes. For
example, a 16 bit Integer will not be able to hold the 500,000 number, so a Longlnt
would be required. Do not assume that the screen size is 21,888 bytes long, bitMaps
can be larger than 32K or 64K.
Why it’s Bad
Programs that assume that all of the bytes in a row are visible may make bad
calculations, causing drawing routines to produce unusual, and unreadable, results.
Also, programs that use the rowBytes to figure out the width of the screen rectangle will
find that their calculated rectangle is not the real screenBits .Bounds. Drawing into
areas that are not visible will not necessarily crash the computer, but it will probably give
erroneous results, and displays that don’t match the normal output of the program.

Programs that assume that the number of bytes in the screen memory will be less than
32768 may have problems drawing into Ultra-Large screens, since those screens will
often have more memory than a normal Macintosh screen. These particular problems
do not evidence themselves by crashing the system. They generally appear as loss of
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functionality (not being able to move a window to the bottom of the screen), or as
drawing routines that no longer look correct. These problems can prevent an otherwise
wonderful program from being used.

How to avoid being a row byter
In any calculations, the rowBytes variable should be thought of as the way to get to the
next row on the screen. This is distinct from thinking of it as the width of the screen. The
width should always be found from s c r e e n B i t s b o u n d s r i g h t
.

.

—

screenBits .bounds left.
.

It is also inappropriate to use the rectangle to decide how many bytes there are on a
row. Programs that do something like:
bytesLine
rightSide

:= screenBits.bounds.right DIV 8;
:=

screenBits.rowBytes

*

8;

{ bad use of bounds I

{ bad use of rowBytes

will find that the screen may have more rowBytes than previously thought. The best
way to avoid being a row byter is to use the proper variables for the proper things.
Without the proper mathematical basis to the screen, life becomes much more difficult.
Always do things like:
{ always the correct number

bytesLine

:=

screenBits.rowBytes;

rightSide

:=

screenBits.bounds.right;

{ always the correct screen size

It is sometimes necessary to do calculations involving the screen. If so, be sure to use
Longlnts for all the math, and be sure to use the right variables (i.e. use Longlnts).
th row in the screen (500 lines
For example, if we need to find the address of the 500
from the top):
VAR

myAddress:
myRow:
myoffset:
bytes Line:

Longlnt;
Longlnt;
Longlnt;
Longlnt;

{

{

so the calculations don’t round off.
could easily be over 32768
...

myAddress := ord4(screenBits.baseAddr); {start w/the real base address
{the row we want to address
myRow := 500;
{the real bytes per line
bytesLine := screenBits.rowBytes;
{lines * bytes per lines gives bytes
myoffset := myRow * bytesLine;
00th line
myAddress := myAddress + myOffset; {final address of the 5

This is not something you want to do if you can possibly avoid it, but if you simply must
go directly to the screen, be careful. The big-screen machines (Ultra-Large screens) will
thank you for it. If QuickDraw cannot be initialized, there is also the low-memory global
screenRow (a word at $106) that will give you the current rowBytes.

How to find row byters
To find current problems with row byter programs, run them on a machine equipped with
Ultra-Large screens and see if any anomalies crop up. Look for drawing sequences that
don’t work right, and for drawing that clips to an imaginary edge. For source-level
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inspection, look for uses of the rowBytes variables and be sure that they are being
used in a mathematically sound fashion. Be highly suspicious of any code that uses
rowBytes for the screen width. Any calculations involving those system variables
should be closely inspected for round-off errors and improper use. Search for the
number 8. If it is being used in a calculation where it is the number of bits per byte, then
watch that code closely for improper conceptualization. This is code that could leap out
and grab you by the throat at anytime. Be careful!
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Using nil Handles or nil Pointers
A nil pointer is a pointer that has a value of 0. Recognize that pointers are merely
addresses in memory. This means that a nil pointer is pointing to memory location 0.
Any use of memory location 0 is strictly forbidden, since it is owned by Motorola.
Trespassers may be shot on sight, but they may not die until much later. Sometimes
trespassers are only wounded and act strangely. Any use of memory location 0 can be
considered a bug, since there are no valid reasons for Macintosh programs to read or
write to that memory. However, nil pointers themselves are not necessarily bad. It is
occasionally necessary to pass nil pointers to ROM routines. This should not be
confused with reading or writing to memory location 0. A pointer normally points to
(contains the address of) a location in memory. It could look like this:
This is how a Pointer
The address of
works.
the pointer variable itself
is $E9310 (@P) and is four
The pointer points
bytes long.
to (contains the address of)
the block at $3E4DE (P)
That memory location is where
the actual data resides (P”)

Highest Memory
P:

$E93lO

Higher Memory

Ps’:

.

$3E4DE

.

Memory 0

If a pointer has been cleared to nil, it will point to memory location 0. This is OK as
long as the program does not try to read from or write to that pointer. An example of a
nil pointer could look like:
Highest Memory
P:

This is a nil Pointer.
Note that the memory that
it points to (the address)
This is wrong.
is 0 (PP’) .
There is no valid data at
Any
memory location 0.
writing to or reading from

$E9310:I

Higher Memory

this pointer is a bug.

$3E40E:I

Memory 0

.

(PS’)
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nil handles are related to the problem, since a handle is merely the address of
a
pointer (or a pointer to a pointer). An example of what a normal handle might look like
is:
Highest Memory

Memory 0

This is how a Handle works.
The address of the handle
variable itself (H) is $E9310.
That variable points (has the
address) to the master pointer
at location $2603C (H) .
That
variable is a pointer also, and
points to the real data found
at $3E4DE (H”) .
The dark grey
block is a Master pointer block. It
is a group (usually 64) of Master
Pointers.
One of them is the Master
Pointer at address $2603C (H)

1

1

When the first pointer (h) becomes nil, that implies that memory location 0 can be used
as a pointer. This is strictly illegal. There are no cases where it is valid to read from or
write to a nil handle. A pictorial representation of what a nil handle could look like:
Highest Memory
H:

This is a nil Handle.
Note that the Handle usually
points to a Master Pointer, but
in this case it points at (has
the value of) 0 (H) .
This is wrong.
Using what is at memory location
0 as a pointer is invalid, since
it is not known what will be there.

$E9310:

Higher Memory

$3E4DE:J
Points someplace strange.
$2603C:I

Memory 0
(H)

If the memory at 0 contains an odd number (numerically odd), then using it as a pointer
will cause a system error with 10=2. This can be very useful, since that tells you exactly
where the program is using this illegal handle, making it easy to fix. Unfortunately, there
are cases where it is appropriate to pass a nil handle to ROM routines (such as
Get Scrap). These cases are rare, and it is never legal to read from or write to a nil
handle.
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There is also the case of an empty handle. An empty handle is one where the handle
itself (the first pointer) points to a valid place in memory; that place in memory is also a
pointer, and if it is nil the entire handle is termed empty. There are occasions where it
is necessary to use the handle itself, but using the nil pointer that it contains is not
valid. An example of an empty handle could be:
This is an Empty Handle.
Note that the handle itself
has a valid Master Pointer
The
address in it $2603C (H) .
Master Pointer is nil however,
which is the address of location
It is wrong to use
0 in memory.
the Master Pointer in this case,

Highest Memory
H:

.

$E9310:I

Higher Memory

although there are cases where
using the Handle itself is valid.
$3E4DE.

H’:

$2603C

Memory 0
(H’)

Fundamentally, any reading or writing to memory using a pointer or handle that is nil is
punishable by death (of your program).

Why it’s Bad
The use of nil pointers can lead to the use of make-believe data. This make-believe
data often changes for different versions of the computer. This changing data makes it
difficult to predict what will happen when a program uses nil pointers. Programs may
not crash as a result of using a nil pointer, and they may behave in a consistent
fashion. This does not mean that there isn’t a bug. This merely means that the program
is lucky, and that it should be playing the lottery, not running on a Macintosh. If a
program acts differently on different versions of the Macintosh, you should think “could
there be a nasty nil pointer problem here?” Use of a nil handle usually culminates in
reading or writing to obscure places in memory. As an example:
VAR

myHandle:

myHandle

:

.

TEHaridle;

nil;

That’s pretty straightforward, so what’s the problem? If you do something like:
myHandle.viewRect

:= myRect;

{ very bad idea with rnyHandle

=

nil

memory location zero will be used as a pointer to give the address of a TextEdit record.
What if that memory location points to something in the system heap? What if it points to
the sound buffer? In cases like these, eight bytes of rectangle data will be written to
wherever memory location 0 points.
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Use of a nil handle will never be useful. This memory is reserved and used by the
68000 for various interrupt vectors and Valuable Stuff. This Valuable Stuff is composed
of things that you definitely do not want to change. When changed, the 68000 finds out,
and decides to get back at your program in the most strange and wonderful ways.
These strange results can range from a System Error all the way to erasing hard disks
and destroying files. There really is no limit to the havoc that can be wreaked. This
tends to keep the users on the edge of their seat, but this is not really the desired effect.
As noted above, it won’t necessarily cause traumatic results. A program can be doing
naughty things and not get caught. This is still a bug that needs to be fixed, since it is
nearly guaranteed to give different results on different versions of the Macintosh.
Programs exhibiting schizophrenia have been proven to be less enjoyable to use.
How to avoid being a Niller
Whenever a program uses pointers and handles, it should ensure that the pointer or
handle will not be nil. This could be termed defensive programming, since it assumes
that everyone is out to get the program (which is not far from the truth on the Macintosh).
You should always check the result of routines that claim to pass back a handle. If they
pass you back a nil handle, you could get in trouble if you use them. Don’t trust the
ROM. The following example of a defensive use of a handle involves the Resource
Manager. The Resource Manager passes back a handle to the resource data. There
are any number of places where it may be forced to pass back a nil handle. For
example:
VAR

myRezzie:

MyHandle;

myRezzie := MyHandle(GetResource(myResType, myResNumber)); { could be missing...)
IF myRezzie
nil
THEN ErrorHandler(’We almost got Nilled’)
ELSE myRezzie.myRect := newRect;
{ We know it is OK

As another example, think of how handles can be purged from memory in tight memory
conditions. If a block is marked purgeable, the Memory Manager may throw it away at
any time. This creates an empty handle. The defensive programmer will always make
sure that the handles being used are not empty.
VAR

myRezzie:

myRezzie

myHandle;

:= myHandle(GetResource(myResType,

myResNumber));

{ could be

missing...
ErrorHandler(’We almost got Nilled’)
:= newRect;
{ We know it is OK
(largeBlock);
{might dispose a purgeable myRezzie}
LoadResource(Handle(myRezzie)); {Re-load empty
handle)
IF ResError = noErr
THEN
myRezzie””.StatusField := OK;
{ guaranteed not empty, and actually
gets read back in, if necessary
IF myRezzie = nil
THEN
ELSE myRezzie”.myRect
tempHandle := NewHandle
IF myRezzie” = nil
THEN

Be especially careful of places where memory is being allocated. The NewHandle and
NewPtr calls will return a nil handle or pointer if there is not enough memory. If you

use that handle or pointer without checking, you will be guilty of being a Niller.
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How to find Nillers
The best way to find these nasty nil pointer problems is to set memory location zero to
be an odd number (a good choice is ‘NIL!’ = $4E494C21, which is numerically odd, as
well as personality-wise). Please see Technical Note #7 for details on how to do this.
If you use TMON, you can use the extended user area with Discipline. Discipline will set
memory location 0 to ‘NIL!’ to help catch those nasty pointer problems. If you use
Macsbug, just type SM 0 ‘NIL! and go. Realize of course, that if a program has made a
transgression and is actually using nil pointers, this may make the program crash with
an ID=2 system error. This is good! This means that you have found a bug that may
have been causing you untold grief. Once you know where a program crashes, it is
usually very easy to use a debugger to find where the error is in the source code. When
the program is compiled, turn on the debugging labels (usually a $D+ option). Set
memory location 0 to be ‘NIL!’. When the program crashes, look at where the program is
executing and see what routine it was in (from a disassembly). Go back to that routine in
the source code and remove the offending code with a grim smile on your face. Another
scurvy bug has been vanquished. The intoxicating smell of victory wafts around your
head.
Another way to find problems is to use a debugger to do a checksum on the first four
bytes in memory (from 0 to 3 inclusive). If the program ever traps into the debugger
claiming that the memory changed, see which part of the program altered memory
location 0. Any code that writes to memory location zero is guilty of high treason against
the state and must be removed. Remember to say, “bugs are not my friends.”

.

0
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Creating or Using Fake Handles
A fake handle is one that was not manufactured by the system, but was created
by the
program itself. An example of a fake handle is:
CONST aMem = $100;
VAR
myHandle: Handle;
myPointer: Ptr;
myPointer := Ptr (aMem);
myHandle :
@myPointer;

{ the address of some memory
(the address of the pointer variable. Very bad.)

The normal way to create and use handles is to call the Memory Manager
NewHandle
function.
Why it’s Bad
A handle that is manufactured by the program is not a legitimate handle as
far as the
operating system is concerned. Passing a fake handle to routines that use
handles is a
good way to discover the meaning of “Death by ROM.” For example, think how
confused
the operating system would get if the fake handle were passed to DisposHandle
. What
would it dispose? It never allocated the memory, so how can it release it?
Programs
that manufacture handles may find that the operating system is no longer their friend.
When handles are passed to various ROM routines, there is no telling what
sorts of
things will be done to the handle. There are any number of normal handle manipu
lation
calls that the ROM may use, such as SetHandleSize, HLock, HNoPurge, MoveH
Hi and
so on. Since a program cannot guarantee that the ROM will not be doing things like
this
to handles that the program passes in, it is wise to make sure that a real handle
is being
used, so that all these type of operations will work as the ROM expects.
For fake
handles, the calls like HLock and SetHandleSize have no bearing. Fake handle
s are
very easy to create, and they are very bad for the health of otherwise upstan
ding
programs. Whenever you need a handle, get one from the Memory Manager.

As a particularly bad use of a fake handle:
VAR

myHandle:
Handle;
myStuff:
myRecord;

myHandle := NewHandle (SIZEOF(myStuff));
{ create a new normal handle I
myHandle’ := @myStuff;
{YOW!
Intended to make myHandle a handle to
the myStuff record.
What it really does is
blow up a Master Pointer block, Heap corruption,
and death by Bad Heap.
Never do this.

This can be a little confusing, since it is fine to use your own pointers,
but very bad to
use your own handles. The difference is that handles can move in memo
ry, and
pointers cannot, hence the pointers are not dangerous. This does not mean you
should
use pointers for everything since that causes other problems. It merely means
that you
have to be careful how you use the handles.

The use of fake handles usually causes system errors, but can be somewhat myster
ious
Technical Note #117

page 17 of 28

Compatibility: Why & How

in its effects. Fake handles can be particularly hard to track down since they often cause
damage that is not uncovered for many minutes of use. Any use of fake handles that
causes the heap to be altered will usually crash the system. Heap corruption is a
common failure mode. In clinical studies, 9 out of 10 programmers recommend
uncorrupted heaps to their users who use heaps.

How to avoid being a fakir
The correct way to make a handle to some data is to make a copy of the data:
VAR

Handle;
myHandle:
myRecord;
ff:
myStu

errCode := PtrToHand
errCode <> noErr
IF

(@myStuff, myHandle, SIZEOF(myStuff));
THEN ErrorHandler (‘Out of memory’);

Always, always, let the Memory Manager perform operations with handles. Never write
code that assigns something to a master pointer, like:
VAR

myDeath:

myDeath”

Handle;

: stuff;

{ Don’t change the Master pointer.

I

If there is code like this, it usually means the heap is being corrupted, or a fake handle is
being used. It is, however, OK to pass around the handle itself, like:
myCopyHandle

:= myHandle;

{ perfectly OK, nobody will yell about this.

.
This is far different than using the operator to accidentally modify things in the system
Whenever it is necessary to write code to use handles, be careful. Watch things
carefully as they are being written, It is much easier to be careful on the way in than it is
to try to find out why something is crashing. Be very careful of the @ operator. This
operator can unleash untold problems upon unsuspecting programs. If at all possible,
try to avoid using it, but if it is necessary, be absolutely sure you know what it is doing. It
is particularly dangerous since it turns off the normal type checking that can help you
find errors (in Pascal). In short, don’t get crazy with pointer and handle manipulations,
and they won’t get crazy with you.
How to find fakirs
Problems of this form are particularly insidious because it can be very difficult to find
them after they have been created. They tend to not crash immediately, but rather to
crash sometime long after the real damage has been done. The best way to find these
problems is to run the program with Discipline. (Discipline is a programmer’s tool that
will check all parameters passed to the ROM to see if they are legitimate. Discipline can
be found as a stand-alone tool, but the most up-to-date version will be found in the
Extended User Area for the TMON debugger. The User Area is public domain, but
TMON itself is not. TMON has a number of other useful features, and is well worth the
price.) Discipline will check handles that are passed to the ROM to see if they are real
handles or not, and if not, will stop the program at the offending call. This can lead you
. If
back to the source at a point that may be close to where the bad handle was created
ally
drastic
m
a program passes the Discipline test, it will be a healthy, robust progra with
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improved odds for compatibility. Programs that do not pass Discipline can sleep poorly
at night, knowing that they have broken at least one or two of the “rules.”
A way to find programs that are damaging the heap is to use a debugger (TMON or
Macsbug) and turn on the Heap Check operation. This will check the heap for errors at
each trap call, and if the heap is corrupted will break into the debugger. Hopefully this
will be close to where the code is that caused the damage. Unfortunately, it may not be
close enough; this will force you to look further back.
Looking in the source code, look for all uses of the @ operator, and examine the code
carefully to see if it is breaking the rules. If it is, change it to step in line with the rest of
the happy programs here in happy valley. Also, look for any code that changes a master
pointer like the myHandle” := stuff. Any code of this form is highly suspect, and
probably a member of the Anti-Productivity League. The APL has been accused of
preventing software sales and the rise of the Yen. These problems can be quite difficult
to find at times, but don’t give up. These fake handles are high on the list of guilty
parties, and should never be trusted.
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Writing code that modifies itself
Self-modifying code is software that changes itself. Code that alters itself runs into two
main groupings: code that modifies the code itself and code that changes the block the
code is stored in. Copy protection code often modifies the code itself, to change the way
it operates (concealing the meaning of what the code does). Changing the code itself is
very tricky, and also prone to having problems, particularly when the microprocessor
itself changes. There are third-party upgrades available that add a 68020 to a
Macintosh. Because of the 68020’s cache, programs that modify themselves stand a
good chance of having problems when run on a 68020. This is a compatibility point that
should not be missed (nudge, nudge, wink, wink). Code that changes other code (or
itself) is prone to be incompatible when the microprocessor changes.
The second group is code that changes the block that the code is stored in. Keeping
variables in the CODE segment itself is an example of this. This is uncommon with
high-level languages, but it is easy to do in assembly language (using the DC directive).
Variables defined in the code itself should be read-only (constants). Code that modifies
itself has signed a tacit agreement that says “I’m being tricky, if I die, I’ll revise it.”

Why it’s Bad
There are now three different versions of the microprocessor, the 68000, 68010, and the
68020. They are intended to be compatible with each other, but may not be compatible
with code that modifies itself. As the Macintosh evolves, the system may have
compatibility problems with programs that try to “push the envelope.”

How to avoid being an abuser
Well, the obvious answer is to avoid writing self-modifying code. If you feel obliged to
write self-modifying code, then you are taking an oath to not complain when you break
in the future. But don’t worry about accidentally taking the oath: you won’t do it without
knowing it. If you choose to abuse, you also agree to personal visits from the Apple
thought police, who will be hired as soon as we find out.

How to find abusers
Run the program on a 68020 system. If it fails, it could be related to this problem, but
since there are other bugs that might cause failures, it is not guaranteed to be a
self-modifying code problem. Self-modifying code is often used in copy protection,
which brings us to the next big topic.

.
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Code designed strictly as copy protection
Copy protection is used to make it difficult to make copies of a program. The basic
premise is to make it impossible to copy a program with the Finder. This will not
be a
discussion as to the pros and cons of copy protectiOn. Everyone has an opinion.
This
will be a description of reality, as it relates to compatibility.
Why it’s Bad
System changes will never be made merely to cause copy protection schemes
to fail,
but given the choice between improving the system and making a copy protection
scheme remain compatible, the system improvement will always be chosen.
•
•
•

Copy protection is number one on the list of why programs fail the compatibility test.
Copy protection by its very nature tends to do the most “illegal” things.
Programs that are copy protected are assumed to have signed a tacit agreement
to
revise the program when the system changes.

Copy protection itself is not necessarily bad. What is bad is when programs that
would
otherwise be fully compatible do not work due only to the copy protection. This
is very
sad, since it requires extra work, revisions to the software, and time lost while
the
revision is being produced. The users are not generally humored when they can
no
longer use their programs. Copy protection schemes that fail generally cause
system
errors when they are run. They also can refuse to run when they should.

How to avoid being a protectionist
The simple answer is to do without copy protection altogether. If you think
of
compatibility as a probability game, if you leave out the copy protection, your odds
of
winning skyrocket. As noted above, copy protection is the single biggest reason
why
programs fail on the various versions of the Macintosh. For those who are require
d to
use copy protection, try to rely on schemes that do not require specific hardware and
make sure that the scheme used is not performing illegal operations. If a program
runs,
an experienced Macintosh programmer armed with a debugger can probably make
a
copy of it, (no matter how sophisticated the copy protection scheme) so a moder
ate
scheme that does not break the rules is probably a better compatibility bet. The trickie
r
and more devious the scheme, the higher the chance of breaking a rule. Tread lightly
.

How to find protectionists
The easiest way to see if a scheme is being overly tricky is to run it on a Macintosh
XL.
Since the floppy disk hardware is different this will usually demonstrate an unwan
ted
hardware dependency. Be wary of schemes that don’t allow installation on a hard
disk.
If the program cannot be installed on a hard disk, it may be relying upon things that
are
prone to change. Don’t use schemes that access the hardware directly. All Macin
tosh
software should go through the various managers in the ROM to maintain compa
tibility.
Any code that sidesteps the ROM will be viewed as having said “It’s OK to make
me
revise myself.”
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Check errors returned as function results
All of the Operating System functions, as well as some of the Toolbox functions, will
return result codes as the value of the function. Don’t ignore these result codes. If a
program ignores the result codes, it is possible to have any number of bad things
happen to the program. The result code is there to tell the program that something went
wrong; if the program ignores the fact that something is wrong, that program will
probably be killed by whatever went wrong. (Bugs do not like to be ignored.) If a
program checks errors, an anomaly can be nipped in the bud, before something really
bizarre happens.
Why it’s Bad
A program that ignores result codes is skipping valuable information. This information
can often prevent a program from crashing and keep it from losing data.

How to avoid becoming a skipper
Always write code that is defensive. Assume that everyone and everything is out to kill
you. Trust no one. An example of error checking is:
myRezzie
IF

:= GetResource

myRezzie

=

nil

(myResType,

myResld);

ErrorHandler

THEN

(‘Who stole my resource...’);

Another example:
fsErrCode

:= FSOpen

(‘MyFile’, myVRefNum, myFileRefNum);
THEN ErrorHandler (fsErrCode, ‘File error’);

IF fsErrCode <> noErr

And another:
myTPPrPort
IF

:= PrOperiDoc

PRError <> noErr

(myTHPrint,

THEN

nil,

ErrorHandler

nil);
(PRError,

‘Printing error’);

Any use of Operating System functions should presume that something nasty can
happen, and have code to handle the nasty situations. Printing calls, File Manager
calls, Resource Manager calls, and Memory Manager calls are all examples of
Operating System functions that should be watched for returning errors. Always, always
check the result codes from Memory Manager calls. Big memory machines are pretty
common now, and it is easy to get cavalier about memory, but realize that someone will
always want to run the program under Switcher, or on smaller Macintoshes. It never
hurls to check, and always hurts to ignore it.

How to find skippers
This is easy: just do weird things while the program is running. Put in locked or
unformatted disks while the program is running. Use unconventional command
sequences. Run out of disk space. Run on 128K Macintoshes to see how the program
deals with running out of memory. Run under Switcher for the same reason. (Programs
that die while running under Switcher are often not Switcher’s fault, and are in fact due
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to faulty memory management.) Print with no printer connected to the Macintosh. Pop
disks out of the drives with the Command-Shift sequence, and see if the program can
deal with no disk. When a disk-switch dialog comes up, press Command-period to pass
back an error to the requesting program (128K ROMs only). Torturing otherwise wellbehaved programs can be quite enjoyable, and a number of users enjoy torturing the
program as much as the program enjoys torturing them. For the truly malicious, run the
debugger and alter error codes as they come back from various routines. Sure it’s a
dirty low-down rotten thing to do to a program, but we want to see how far we can push
the program. (This is also a good way to check your error handling.) It’s one thing to be
an optimist, but it’s quite another to assume that nothing will go wrong while a program
is running.
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Accessing hardware directly
Sometimes it is necessary to go directly to the Macintosh hardware to accomplish a
specific task for which there is no ROM support. Early hard disks that used the serial
ports had no ROM support. Those disks needed to use the SCC chip (the 8530
communication chip) in a high-speed clocked fashion. Although it is a valid function, it is
not something that is supported in the ROM. It was therefore necessary to go play with
the SCC chip directly, setting and testing various hardware registers in the chip itself.
Another example of a valid function that has no ROM support is the use of the alternate
video page for page-flipping animation. Since there is no ROM call to flip pages, it is
necessary to go play with the right bit in the VIA chip (6522 Versatile Interface Adapter).
Going directly to the hardware does not automatically throw a program into the
incompatible group, but it certainly lowers its odds.

Why it’s bad
Going directly to the hardware poses any number of problems for enlightened programs
that are trying to maintain compatibility across the various versions of the Macintosh. On
the Macintosh XL for example, a lot of the hardware is found in different locations, and in
some cases the hardware doesn’t exist. On the XL there is no sound chip. Programs
that go directly to the sound hardware will find they don’t work correctly on an XL. If the
same program were to go through the Sound Manager, it would work fine, although the
sound would not be the same as expected. Since the Macintosh is heavily oriented to
the software side of things, expecting various hardware to always be available is not a
safe bet. Choosy programmers choose to leave the hardware to the ROM.

How to avoid having a hard attack
Don’t read or write the hardware. Exhaust every possible conventional approach before
deciding to really get down and dirty. If there is a Manager in the ROM for the operation
you wish to perform, it is far better to use the Manager than to go directly to the
hardware. Compatibility at the hardware level can very rarely be maintained, but
compatibility at the Manager level is a prime consideration. If a program is down to the
last ditch effort, and cannot get the support from the ROM that is desired, then access the
hardware in an enlightened approach. The really bad way to do it:
VIA := Pointer

($EFE1FE);

{

sure it’s the base address today...}
Hard-coded number.
This is bad.

The with-it, inspired programmer of the eighties does something like:
TYPE LongPointer
VAR

=

‘LongInt;

VIA: LongPointer;
VIABase: Longlnt;

VIA := Pointer ($1D4);
VIABa5e := VIA’;

Technical Note #117
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The point here is that the best way to get the address of a hardware chip is to ask
the
system where it currently is to be found. The system always knows where the pieces
of
the system are, and will always know for every incarnation of the Macintosh. There
are
low-memory global variables for all of the pieces of hardware currently found in
the
Macintosh. This includes the VIA, the SCC, the Sound Chip, the IWM, and the video
display. Whenever you are stuck with going to the hardware, use the low-m
emory
globals. The fact that a program goes directly to the hardware means that it is risking
imminent incompatibility, but using the low-memory global will ensure that the progra
m
has the best odds. It’s like going to Las Vegas: if you don’t gamble at all, you don’t
lose
any money; if you have to gamble, play the game that you lose the least on.

How to find hard attacks
Run the suspicious program on the Macintosh XL. Nearly all of the hardware is
in a
different memory location on the XL. If a program has a hard-coded hardware addres
s
in it, it will fail. It may crash, or it might not perform the desired task, but it won’t
work as
advertised. This unfortunately, is not a completely legitimate test, since the XL does
not
have some of the hardware of other Macintoshes, and some of the hardware that
is
there has the register mapping different. This means that it is possible to play by the
rule
of using the low-memory global and still be incompatible.
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Don’t use bits that are reserved
time when it is
Occasionally during the life of a Macintosh programmer, there comes a
are very sad days,
necessary to bite the bullet and use a low-memory global. These
variables are a
since it has been demonstrated (by history) that low-memory global
as R0M85, a
mysterious lot, and not altogether friendly. One fellow in particular is known
the way to
as
word located at $28E. This particular variable has been documented
the top most bit of
determine if a program is running on the 128K ROMs or not. Notably,
in that word are
bits
that word is the determining bit. This means that the rest of the
if it doesn’t say,
reserved, since nothing is described about any further bits. Remember,
s way out
cautiou
the
assume it’s reserved. If it’s reserved, don’t depend upon it. Take
for Switcher local
and assume that the other bits that aren’t documented are used
comparison is:
the
variables, or something equally wild. An example of a bad way to do
VAR

Rorn85Ptr: WordPtr;
RomsAre64: Boolean;

Rom85Ptr := Pointer ($28E);
THEN
Rom85Ptr’ = $7FFF
IF
RornsAre64 := True;
ELSE

{ point at the low—memory global
{ Bad test.
RomsAre64 := False

bits, not only the
This is a bad test since the comparison is testing the value of all of the
to know what
one that is valid. Since the other bits are undocumented, it is impossible
rily random, and
they are used for. Assume they are used for something that is arbitra
take the safe way out.

How to avoid being bitten
VAR

ROM85Ptr:

Ptr

{ point at the low-memory global
Rom85Ptr := Pointer ($28E);
True {Good——tests only hi—bit)
IF BitTst(RO1’485Ptr,O) THEN RomsAre64
False;
RomsAre64
ELSE

m won’t be
This technique will ensure that when those bits are documented, your progra
using them for the wrong things. Beware of trojan bits.
g Out of the
Don’t use undocumented stuff. Be very careful when you use anythin
5 case, it is very
ordinary stream of a high-level language. For instance, in the R0MS
testing the actual
easy to make the mistake of checking for an absolute value instead of
emory globals, be
bit that encodes the information. Whenever a program is using low-m
mented (and
sure that only the information desired is being used, and not some undocu
what isn’t,
and
d
hence reserved) bits. It’s not always easy to determine what is reserve
wary of the strange
so conservative programmers always use as little as possible. Be
you to revise
bits, and accept rides from none of them. The ride you take might cause
your program.
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How to find those bitten
Since there are such a multitude of possible places to get killed, there is no simple way
to see what programs are using illegal bits. As time goes by it will be possible to find
more of these cases by running on various versions of the Macintosh, but there will
probably never be a comprehensive way of finding out who is accepting strange rides,
and who is not. Whenever the use of a bit changes from reserved status to active, it will
be possible to find those bugs via extensive testing. From a source level, it would
be
advisable to look over any use of low-memory globals, and eye them closely for
inappropriate bit usage. Do a global search for the $ (which describes those ubiquitous
hexadecimal numbers), and when found see if the use of the number is appropriate.
Trust no one that is not known. If they are documented, they will stay where they are,
and have the same meaning. Be very careful in realms that are undocumented. Bits
that suddenly jump from reserved to active status have been known to cause more than
one program to have a sudden anxiety attack. It is very unnerving to watch a progra
m
go from calm and reassuring to rabid status. Users have been known to drop their
keyboards in sudden shock (which is bad on the keyboards).
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Summary
to get away
So what does all this mean? It means that it is getting harder and harder
of today.
with minor bugs in programs. The minor bugs of yesterday are the major ones
bugs of
have
ms
No one will yell at you for having bugs in your program, since all progra
ly and
one form or another. The goal should be to make the programs run as smooth
ms.
progra
duced
effortlessly as possible. The end-users will never object to bug-re
is to exercise
What is the best way to test a program? A reasonably comprehensive test
all of the program’s functions under the following situations:
•
•
•
•
•
•
•
•
•

Use Discipline to be sure the program does not pass illegal things to the ROM.
used
Use heap scramble and heap purge to be sure that handles are being
correctly, and that the memory management of the program is correct.
these
Run with a checksum on memory locations 0.. .3 to see if the program writes to
locations.
the
Run on a 128K Macintosh, or under Switcher with a small partition, to see how
program deals with memory-critical situations.
Run on a 68020 system to see if the program is 68020-compatible and to make sure
that changing system speed won’t confuse the program.
Run on a Macintosh XL to be sure that the program does not assume too much about
the operating system, and to test screen handling.
that
Run on an Ultra-Large screen to be sure that the screen handling is correct, and
there are no hard-coded screen dimensions.
they don’t
Run on 64K ROM machines to be sure new traps are not being used when
exist.
file system
Run under both HFS and MFS to be sure that the program deals with the
correctly. (400K floppies are usually MFS.)

, no
If a program can live through all of this with no Discipline traps, no checksum breaks
then you
system errors, no anomalies, no data loss and still get useful work done,
medal for
deserve a gold medal for programming excellence. Maybe even an extra
you have
conduct above and beyond the call of duty. In any case, you will know that
rules, and
done your job about as well as it can be done, with today’s version of the
today’s programming tools.
tosh Technical
Sounds like a foreboding task, doesn’t it? The engineers in Macin
be able to
Support are available to help you with compatibility issues (we won’t always
hints about
talk about new products, since we love our jobs, but we can give you some
compatibility with what the future holds).
Good luck.
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#118: How To Check and Handle Printing Errors
Revised by:
Written by:

Pete ‘Luke” Alexander
Ginger Jernigan

October 1990
May 1987

This Technical Note formerly described how to check and properly handle errors that occur during
printing with the Printing Manager.
Changes since March 1988: Merged contents into Technical Note #16 1.
This Note formerly described how to check and properly handle Printing Manager errors. This
information is now contained in Technical Note #161, A Printing Loop That Cares..., which also
includes a table of Printing Manager error codes
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#119: Determining If Color QuickDraw Exists
See:

Technical Note #1 29—SysEnvirons

Written by:
Updated:

Jim Friedlander

May 4, 1987
March 1, 1988

This note formely described a way to determine if Color QuickDraw is present
on a particular machine. We now recommend that you call SysEnvirons to
find out, as described in Technical Note #129.
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#120: Principia Off-Screen Graphics Environments
Updated by:
Written by:
Inspired by:

Forrest Tanaka
Forrest Tanaka
Jim Friedlander, Rick Blair, and Rich Collyer

March 1992
October 1991

Using Color QuickDraw to draw off screen is a common requirement of applications and other
kinds of programs that run on the Macintosh. This Note discusses what Color QuickDraw needs in
a graphics environment and how to create one for off-screen drawing. A brief discussion of
GWorlds, which are off-screen graphics environments that are set up by the system, is given to
help you decide whether to use them or the do-it-yourself techniques described in this Note for
setting up an off-screen graphics environment. The author’s intent is to provide concepts and
routines for creating an off-screen graphics environment, and also to explain why existing routines
for off-screen drawing act as they do.
Many, many thanks go to Guillermo Ortiz, Konstantin Othmer, Bruce Leak, and Jon Zap for all
their expertise on this subject, Rich Collyer, Rick Blair, and Jim Friedlander for paving the way,
and especially to all people who inspired this update by asking great off-screen drawing questions.

Changes since October 1991: A very embarrassing bug was found in CreateOffScreen and
UpdateOffScreen. If you try to create a 16- or 32-bit off-screen graphics environment, you’ll just
get a paramErr. It won’t do that now.

Off-Screening
The Macintosh, as with every other CPU ever made by Apple, has memory-mapped video. That
is, what you see on the screen is just the visual representation of a part of memory that’s reserved
for the video hardware (that’s stretching the truth just a bit in the case of the text screens of the
original Apple computer, the Apple II line, and the Apple ifi because there’s also a character
generator in those, but the overall process still looks roughly the same). If you change the contents
of a memory location in this part of memory, then you’ll see the corresponding location on the
screen change when the video hardware draws the next frame or field of video. The resident raster
graphics package, QuickDraw in the case of the Macintosh, draws images by stuffing the right
values into the right places in the part of memory reserved for the video display. The resulting
image on the screen looks like a line or perhaps an oval if you asked QuickDraw to draw a line or
an oval, or it could be an entire complex image if you asked QuickDraw to draw one. This is
normal, on-screen drawing.
Because video memory is a part of RAM just like any other part of RAM in the memory map of the
Macintosh (or almost like; video memory might exist on a NuBus video card, but it’s still RAM),
QuickDraw can be told to draw into a part of memory that isn’t reserved for the video hardware,
maybe into a part of your own application’s heap. When you tell QuickDraw to draw into apart of
memory that’s not reserved for the video hardware, you can’t see any of the results. This is off#120: Principia Off-Screen Graphics Environments
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screen thawing. There are plenty of perfectly good reasons to do this, such as providing storage
for a paint-style document or to smoothly animate an image, but the assumption here is that you
have a perfectly good reason to do this so you’re more interested in the “how” of it instead of the
“why” of it. If you need to know why, there are several books that cover off-screen drawing and
the perfectly good reasons to do such a thing. A good place to start is Scott Knaster’s book,
Macintosh Programming Secrets, referenced at the end of this Note.

This Note is divided into these major sections:
• The introduction is the part that you’re reading now.
• “The Building Blocks” provides an overview of the data structures that you need to tell Color
QuickDraw to thaw off screen.
• “Building the Blocks” discusses the construction and initialization of these data structures.
• “Playing With Blocks” shows an example of the use of these structures to draw off screen.
• “Put That Checkbook Away!” discusses some variations of these techniques to handle offscreen drawing for special cases.
• “The GWorld Factor” provides a brief overview of GWorlds, how to use them, and how
they compare and contrast to the manual techniques that are described in most of this Note.
Those of you who aren’t quite sure whether to use GWorlds or the do-it-yourself techniques might
want to skip ahead for a moment to “The GWorld Factor” just in case doing it yourself is a waste
of time. In any case, it’s a good idea to read this whole Note because the concepts are mostly the
same whether you’re using GWorlds or not. GWorlds just make the process a lot easier, and they
let you take advantage of the 8.24 GC video card. But, we’re not in that section of the Note yet.

The Building Blocks
Before you can tell QuickDraw to draw off of the screen, you’ll need to build three major data
structures: a CGrafPort, a PixMap, and a GDevice. You’ll also need a couple of tables that defme
the colors involved with thawing to and copying from the off-screen image: the color table and the
inverse table. Of course, you’ll need the pixel image itself, which is often called the “pixel buffer”
or the “image buffer” or the “off-screen buffer” or just “the buffer.” It’s always called the “pixel
image” in this Note. It doesn’t necessarily buffer anything anyway.

The CGrafPort
A CGrafPort describes a drawing environment, and it’s the color version of the GrafPort
structure that’s described on pages 147 through 155 in the QuickDraw chapter of inside Macintosh
Volume I. The thawing environment consists of, among other things, the size and location of the
graphics pen, the foreground and background colors to use when something is drawn, the pattern
to use, the region to clip all drawing to, and the portion of a pixel image that the CGrafPort
logically exists in. Any initialized CGrafPort or GrafPort can be set as the current port through
the _Setport routine. The current port is a set of parameters that are implicitly passed to most
QuickDraw routines.

0
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The most important reason to build a new CGrafPort when you draw off screen rather than using
an existing CGrafPort is so that switching between drawing to an off-screen graphics environment
and drawing to one or more windows (each of which is an extended GrafPort Or CGrafPort
structure) on the screen is veiy easy. Some people use just one CGrafPort to share between onscreen and off-screen graphics environments, and switch their p i zMap structures to switch
between drawing on screen and drawing off screen. That does work, but if the off-screen and onscreen graphics environments have a different clipRgn, visRgn, pen characteristic, portRect, or
any other characteristics that are different, then those must be switched at that time too. If you
instead create a CGrafPort that’s dedicated to one graphics environment, then a simple call to
_SetPort effectively switches all these things for you at once. That’s why every window on the
screen comes with its own port. A simple call to SetPort switches between the characteristics of
each window even if each window has radically different drawing characteristics.
The CGrafPort data structure is more completely described in the “Color QuickDraw” chapter of
inside Macintosh Volume V, pages 49 through 52, and in the “Graphics Overview” chapter of
inside Macintosh Volume VI, pages 16-12 through 16-13.
The PixMap
A pixel image alone is just a formless blob of memory. Pixel maps, defmed by the PixMap
structure, describe pixel images, giving them a form and structure that’s suitable for Color
QuickDraw to draw into them and copy from them. The PixMap structure tells you the dimensions
and location in memory of the pixel image, its coordinate system, and the depth and format of the
pixels. Pixel maps that describe indexed-color pixel images additionally describe the colors that are
represented by the values of the pixels in the pixel image. This is done through the color table, also
known as the color look-up table or CLUT. Color tables are attached to pixel maps through their
pmTable field. Direct-color pixel images have pixel values that describe their own colors,
and so
color tables aren’t needed for those.
The PixMap structure is described in the “Color QuickDraw” chapter of inside Macintosh Volume
V. pages 52 through 55, and in the “Graphics Overview” chapter of inside Macintosh Volume VI,
pages 16-11 through 16-12. The concept of direct-color and indexed-color pixels is described in
this same chapter on pages 16-16 through 16-18, and also in the “Color QuickDraw” chapter of the
same volume on pages 17-4 through 17-10.
The GDevice
Graphics devices, defined by the GDevice structure, describe color environments. They’re the
most misunderstood data structure when it comes to off-screen graphics environments for three
major reasons: first, they’re not originally documented as being relevant to humans; second, they
look as though they’re only for screens; and third, it looks as though color tables describe color
environments. We can dispose of these myths here: graphics devices are documented as being
useful to humanity in this Note at least; they’re critically important for both on-screen and offscreen drawing; and color tables describe the colors in pixel images, not color environments.
What’s all this about color environments? In theory, there are virtually three hundred trillion colors
available with Color QuickDraw through the 48-bit RGBCo1or record. In reality, there are never this
many colors available, and in fact there might be only two. Color QuickDraw maps the theoretical
color that you specify to the pixel value of the closest available color in the current color
environment. This can be done with a color table, but that’s not very efficient. Finding the closest
available color to an RGBC01or in a color table means searching the entire color table for that one
closest color. If that’s done just once, then performance isn’t much of an issue, but if it’s done
many times, the performance hit could be signfficant. A very bad case of this is _CopyBits, where
every pixel value in the source image is converted to an RGBC01or by looking it up in the color
#120: Principia Off-Screen Graphics Environments
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table of the source PixMap. If the color table of the destination PixMap had to be searched to find
the closest available color for every pixel in the source PixNap, then the performance of even the
most straightforward _CopyB±ts call could be a lot slower than it has to be.
To avoid this performance hit, the current GDevice provides an inverse table and a device type
which are used to determine the available set of colors. Inverse tables are anticolor tables. Where
color tables give you a color for a given pixel value, inverse tables give you a pixel value for a
given color. Every conceivable color table has a corresponding conceivable inverse table, just as
every positive real number has a corresponding negative real number, or every Mr. Spock has a
corresponding Mr. Spock with a goatee. The device type specifies whether the color environment
uses the indexed-color, fixed-color, or direct-color model. In the direct-color model, the inverse
table is empty. Only the indexed-color and direct-color models are described in this Note.
When you specify a color in an indexed-color environment, Color QuickDraw takes the RGBCo1or
specification and converts it into a value that can be used as an index into the inverse table of the
current GDevice. To do this conversion, Color QuickDraw takes the top few significant bits of
each color component and combines them into part of a 16-bit word, blue bits in the least
significant bits, green bits right above it, and the red bits right above green bits. Any unused bits
are in the most significant bits of the 16-bit word. The resulting 16-bit word is used as an index
into the inverse table. The value in the inverse table at that index is the pixel value which best
represents that color in the current color environment. The number of bits of each component that
are used is determined by what’s called the “resolution” of the inverse table. Almost always, the
resolution of an inverse table is four bits, meaning the most significant four bits of each component
are used to form the index into the inverse table. Figure 1 shows how an RGBC010r record is
converted to an index into an inverse table when the inverse-table resolution is four.
red

I
RGBCo1or

record

L

I I 1=$5678

Lt:1

I
I

Inversetableindexi I I II I I t1

blue
N l4 Ili$Ii I •=$9ABC

I

44444
.

I t)I=$O159

Figure 1 Conversion of RGBCo1or Record to Inverse-Table Index
The same process is used when _CopyBits is called with an indexed-color destination. Each pixel
in the source pixel image is converted to an RGBCo1or either by doing a table look-up of the source
pixel map’s color table if the source pixel image uses indexed colors, or by expanding the pixel
value to an RGBCo1or record if the source pixel image uses direct colors. The resulting RGBCo10r
is then used to look up a pixel value in the inverse table of the current GOevice, and this pixel
value is put into the destination pixel image.
If you specify a color in a direct-color environment, then the resulting RGBCo1or is converted to a
direct pixel value by the processes that are shown on pages 17-6 through 17-9 of the “Color
QuickDraw” chapter of Inside Macintosh Volume VI.
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Usually, inverse-table look-up involves an extra step to find what are called “hidden colors”
using
proprietary information that’s stored at the end of the inverse table. With an inverse-table
resolut
of four, only 16 shades of any particular component can be distinguished, and that’s often ion
not
enough. An inverse table with a resolution of five is much larger, but it still only gives
you
shades of any component. Hidden colors are looked up after the normal inverse-table look-u 32
give a much more accurate representation of the specified color in the current color enviro p to
nment
than the inverse-table look-up alone can produce. Sometimes, most notably when the arithm
etic
transfer modes are used or if dithering is used, the hidden colors are ignored.
When a new color table is assigned to a Pix1ap or when its existing color table is modifi
new corresponding inverse table should be generated for the GDevice that’ll be ed, then a
drawing into that environment. Normally, this happens automatically without you havingused when
to do any
more than inform Color QuickDraw of the change. This is described in more detail in “Chan
ging
the Off-Screen Color Table” later in this Note.
Graphics devices are documented in the “Graphics Devices” chapter of Inside Macin
tosh Volume
VI which supersedes the “Graphics Devices” chapter of Inside Macintosh Volume V. They’r
discussed in the “Graphics Overview” chapter of Inside Macintosh Volume VI, pages e also
16-13
through 16-14. The inverse-table mechanism is described in the “Color Manager” chapte
r
of
Inside
Macintosh Volume V, pages 137 through 139.
All Together Now
There are a lot of different ways to put the three structures together, and this Note discuss
es the
architecture that’s shown in Figure 2. This architecture is useful when you want a simple
atomic
,
,
off-screen graphics environment.
CGrafPort
portPixMap

GDevice
Inverse Table

jj
PixMap

Color Table

I
Figure 2 Relationships Between Structures for Off-Screen Drawing
Notice that there’s no way to get to the GDevice from the CGrafPort, nor is there a way
the CGrafPort from the GDevice, though the PixMap can be found through either to get to
one. Your
application must keep track of both the CGrafPort and the GDevice.
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Building the Blocks
As with just about any algorithm, there are many ways to put the different structures together that
form an off-screen graphics environment. This section covers just one way to build the architecture
that’s shown in Figure 2.
Building the CGrafPort
The CGrafPort structure is the easiest one to put together because the _OpenCPort routine
initializes so many of the fields of the CGrafPort structure for you. It also allocates and initializes
the structures that are attached to every CGrafport, such as the visRgn, clipRgn, grafVars
handle, and so forth. Most of these are initialized with values that are fme for general purposes, but
the visRgn, clipRgn, and portRect fields should be set to the desired boundary rectangle of the
off-screen graphics environment. What follows is an overview of each of the fields that you have
to worry about when you’re setting up a CGrafPort for drawing off screen.
portPixMap

portRect

visRgn

clipRgn

handle to the off-screen PixMap. _OpenCPort initializes this field to a copy
of the PixMap that’s attached to the gdPMap field of the current GDevice. An
overview of setting up this PixMap for drawing off screen is given in
“Building the PixMap” later in this Note.
specifies the rectangular area of the associated pixel image that this
CGrafPort controls. This field should be set to the desired rectangular area
of the off-screen image because _opencPort doesn’t necessarily initialize it
to this size. Usually, the top-left corner of this rectangle has the coordinates
(0, 0), but not necessarily so.
handle to the region that specifies the visible area into which you can draw.
_OpenCport doesn’t necessarily initialize it to the size of the off-screen
image, so it should be set to the same size and coordinates as the portRect
and left at that. This field is more important for windows because parts of
them can be hidden by other windows.
handle to the region that specifies the logical area into which you can draw.
_OpenCPort initializes it to cover the entire QuickDraw coordinate plane.
It’s usually a good idea to set it to the same size and coordinates as the
portRect to avoid problems if the clipRgn is scaled or translated, which
causes its signed integer coordinates to overflow and turn it into an empty
region. One of the most common cases of this occurs when a picture that’s
created in this CGrafPort is drawn into a destination rectangle that’s any
larger than or translated from the original picture frame. Everything in the
picture, including the clip region, is scaled to fit the destination rectangle. If
the clip region covers the entire QuickDraw coordinate plane, then its
coordinates overflow their signed integer bounds, and the clip region
becomes logically empty. The result is that nothing is drawn.

The CreateOffScreen routine in Listing I creates an off-screen graphics environment, given a
boundary rectangle, pixel depth, and color table, and it returns a new off-screen CGrafport and
pixel is given in the depth
GDevice, along with an error code. The desired pixel depth in bits per
environment is created
graphics
parameter. If the pixel depth is eight or less, then an indexed-color
16 or 32 bits per pixel
is
depth
pixel
the
If
and a color table is required in the colors parameter.
is created and the
environment
graphics
direct-color
and 32-Bit QuickDraw is available, then a
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colors parameter is ignored. If 32-Bit QuickDraw isn’t available, then a pixel depth
of 16 or
bits per pixel results in CreateOffScreen doing nothing more than returning a parameter error. 32
A
description of CreateOffScreen is given following the listing.

MPW Pascal Listing 1
FtJNCTION CreateOffScreen
bounds:
Rect;
depth:
Integer;
colors:
CTabflandle;
VAR retPort:
CGrafPtr;
VAR retGDevice: GDHandle
OSErr;
CONST
kNaxRowBytes

=

S3FFE;

(Bounding rectangle of off—screen)
(Desired number of bits per pixel in off—screen)
(Color table to assign to off—screen)
(Returns a pointer to the new CGrafPort}
(Returns a handle to the new GDevice)

(MaxImum number of bytes in a row of pixels)

VAR
newport:
CGrafPtr;
(Pointer to the new off—screen CGrafPort)
newPixMap:
PixMapHandle; (Handle to the new off—screen PixMap)
newDevice:
GDHandle;
(Handle to the new off—screen GDevice)
qdVersion:
Longlnt;
(Version of QuickDraw currently in use)
savedPort:
GrafPtr;
(Pointer to GrafPort used for save/restore)
savedScate:
SignedByte;
(Saved state of color table handle)
bytes?erRow: Integer;
(Number of bytes per row in the PixMap}
error:
OSErr;
(Returns error code)
BEGIN
(* Initialize a few things
before we begin *)
newPort := NIL;
newPlxMap := NIL;
newDevice := NIL;
error := noErr;
(* Save the color
table’s current state and make sure it isn’t purgeable *)
IF colors <> NIL THEN
BEGIN
savedState := HGetState (Handle (colors));
HNoPurge (Handle (colors));
END;

(* Calculate the number
of bytes per row In the off—screen PlxMap *)
bytesPerRow := ((depth * (bounds.right
boundsdeft) + 31) DIV 32)
—

*

(* Get the current QuickDraw
version *)
error := Gestalt (gestaltQuickdrawVersion, qdVersion);
error
noErr;
(*

IF

Make sure depth is indexed or depth is direct and 32—Bit QD installe
d *)
(depth = 1) OR (depth = 2) OR (depth = 4) OR (depth =
8) OR
(((depth = 16) OR (depth
32)) AND (qdVersion >= gestait32BitQD() THEN
BEGIN
(* Maximum number
of bytes per row is 16,382; make sure within range *)
IF bytesPerRow <= kNaxRowBytes THEN
BEGIN
(* Make sure a color table
is provided if the depth is indexed *3
IF depth <= 8 THEN
IF colors = NIL THEN
(* Indexed depth and clut
is NIL; is parameter error *3
error := paramErr;
END
ELSE
(* # of bytes
per row is more than 16,382; is parameter error *3
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paramErr;
error
END
ELSE
(* Pixel depth isn’t valid;
error := paramErr;

is parameter error *)

(* If sanity checks succeed, then allocate a new CGrafPort *)
IF error = noErr THEN
BEGIN
newPort := CGrafPtr(NewPtr(SizeOf (CGrafPor:)H;
IF newPort <> NIL THEN
BEGIN
(* Save the current port *)
GetPort (savedPort);

(* Initialize the new CGrafPort and make it the current port *)
OpenCPort (newPort);
(* Set portRect, visRgn, and clipRgn to the given bounds rect )
bounds;
newPort” .portRect
RectRgn(newPort”.visRgn, bounds);
ClipRect (bounds);
(* Initialize the new PixMap for off—screen drawing *)
error := SetUpPixMap(depth, bounds, colors, bytesPerRow,
newport”. portPixMap);
IF error = noErr THEN
BEGIN
(* Grab the initialized PixMap handle *)
newPixMap := newPort” .portPixMap;
(* Allocate and initialize a new GDevice *)
error := CreateGDevice (newPixMap, newDevice);
END;
(* Restore the saved port *)
SetPort (savedPort);

END
ELSE
error := MemError;
END;
(* Restore the given state of the color table *)
IF colors <> NIL THEN
HSetState (Handle (colors), savedState);
(* One Last Look Around The House Before We Go... *)
IF error <> noErr THEN
BEGIN
(* Some error occurred; dispose of everything we allocated )
IF newPixMap <> NIL THEN
BEGIN
DisposCTable (newPixMap”” .pmTable);
DisposPtr (newPixMap”” . baseAddr);

END;
IF newDevice <> NIL THEN
BEGIN
DisposHandle (Handle (newDevice”” . gdlTableH;
DisposHandle (Handle (newDeviceH;
END;
IF newPort <> NIL THEN
BEGIN
CloseCPort (newport);
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DisposPtr (Ptr (newPort) );
END;
END
ELSE
BEGIN
(* Everything’s
OK; return ref s to off—screen CGrafPort and GDevice )
retport := newPort;
retGDevice
newDevice;
END;
CreateOffScreen
error;
END;

MPW C Listing 1
#define kMaxRowBytes Ox3FFE I Maximuni number of bytes in a row
of pixels *1
OSErr CreateOffScreen
*bounds,
Rect
short
depth,
CTabHandle colors,
*retport,
CGrafPtr
*
GDHandle
ret GDevice)
CGrafPtr
PixMapl-landle
GDhandle
long
GrafPtr
SignedByte
short
OSErr

/* Bounding rectangle of off—screen

*7

1* Desired number of bits per pixel in off—screen
/ Color table to assign
to off—screen *1

*/

/ Returns a pointer to the new CGrafPort /
7* Returns a handle to the
new GDevice /

newPort;
newPixMap;
newDevice;
qdVersion;
savedPort;
savedState;
bytesPerRow;
error;

/ Pointer to the new off—screen CGrafport /
/* Handle to the new off—screen
PixMap *1
/* Handle to the
new off—screen GDevlce /
7* Version of QuickDraw currently
in use */
7* Pointer to GrafPort
used for save/restcre /
/ Saved state of color table
handle *7
/* Number of bytes per row in
the PixMap */
/ Returns error code */

7* Initialize a few things
before we begin */
newPort = nil;
newPixMap = nil;
newDevice = nil;
error
noErr;
/* Save the color table’s current
state and make sure it isn’t purgeable *1
(colors
nil)

if

savedState = HGetState( (Handle)colors );
HNoPurge( (Handie)colors );

7* Calculate the number of bytes per row in
the off—screen PixMap *1
bytesPerRow = ((depth * (bounds—>right
bounds—>left) + 31) >> 5) << 2;
—

/*

Get the current QuickDraw version /
(void) Gestalt ( gestaltQuickdrawVersion, &qdVersion
);

7*
if

Make sure depth is indexed or depth is direct and 32—Bit QD installed */
(depth = 1 H depth ==2 II depth == 4 H depth == 8 H
((depth == 16
I depth == 32) && qdVersion >= gestalt32BitQD))
/* Maximum number of bytes per row
is 16,382; make sure within range
(bytesPerRow <= kNaxRowBytes)

if

/*

if

“/

Make sure a color table is provided if the depth is indexed /
(depth <= 8)
if (colors == nil)
7* Indexed depth and clut
is NIL; is parameter error /
error = paramErr;
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else

7* * of bytes per row is more than 16,382; is parameter error /
error

=

paramErr;

else
/* Pixel depth isn’t valid;
error = paramErr;

is parameter error /

7* If sanity checks succeed, then allocate a new CGrafPort */
if (error == noErr)
newPort = (CGrafPtr)Newptr( sizeof
nil)
if (newPort
7* Save the current port
GetPort( &savedPort );

(CGrafPort)

);

*7

7* Initialize the new CGrafPort and make it the current port
OpenCPort( newPort );

*1

7* Set portRect, visRgn, and clipRgn to the given bounds rect *7
newPort—>portRect = *bounds;
RectRgn( newPort—>vlsRgn, bounds );
ClipRect( bounds );
7* Initialize the new PixMap for off—screen drawing *7
error = SetupPixMap( depth, bounds, colors, bytesPerPow,
newPort—>portPixMap
if (error == noErr)

7* Grab the initialized PixMap handle */
newPixMap = newPort—>oortPixMap;
7* Allocate and initialize a new GDevioe /
error = CreateGDevice( newPixMap, &newDevice );

7* Restore the saved port *7
SetPort( savedPort );
else
error

=

MemErrorO;

7* Restore the given state of the color table *7
nil)
if (colors
HSetState( (Handle)colors, savedState );

7* One Last Look Around The House Before We Go... /
if

(error

noErr)

7* Some error occurred; dispose of everything we allocated /
if

(newPixMap 1= nil)
DisposCTabie ( (**newpixMap) .pmTable );
DisposPtr( (**newpixMap) .baseAddr );

if

nil)

(newDevice
DisposHandle (
DisposHandle(

if
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CloseCPort( newPort );
DisposPtr( (Ptr)newPort );
else
/ Everything’s OK; return refs to off—screen CGrafPort and GDevice /
*retPort = newPort;
*retGDevice
newDevice;
return error;

CreateOffScreen begins by making sure that the color table, if there is one, doesn’t get purged
during the time that the off-screen graphics environment is created. Then, a sanity check is done
for the given depth, bounds, and color table. The depth must be either 1, 2, 4, or 8 bits per pixel,
or additionally 16 or 32 bits per pixel if 32-Bit QuickDraw is available. If these conditions aren’t
satisfied, then it’s decided that there’s an error in the parameter list, and CreateOffScreen does
nothing more. To determine whether 32-Bit QuickDraw is available or not, the Gestalt routine is
used. If Gestalt returns a value that’s equal to or greater than the constant gestalt32BitQD,
then 32-Bit QuickDraw is available and depths of 16 and 32 bits per pixel are supported. It’s not
necessary to determine whether _Gestalt is available or not because it’s implemented as glue code
in the Macintosh Programmer’s Workshop.
A check is then done to determine whether the number of bytes in each row of the off-screen pixel
image is too much for QuickDraw to handle. Color QuickDraw can handle up to and including
16,382 ($3FFE) bytes in each row of any pixel image. If the required number of bytes per row
exceeds this amount, then CreateOffScreen decides that there’s an error in the parameter list and
does nothing more. The minimum number of bytes in a row that’s enough to cover the given
boundary rectangle at the given pixel depth is calculated with the formula:
bytesPerRow

((depth

*

(bounds.right

-

bcunds.left)

+

31)

DIV 32)

*

4;

This formula multiplies the number of pixels across the PixMap by the pixel depth to get the
number of bits, and then this is divided by eight to get the number of bytes. This division by eight
looks very strange because the number of bytes per row must be even, so this formula takes
advantage of integer division and multiplication to make the result come out even. This particular
formula additionally makes sure that the number of bytes per row is a multiple of four. This helps
optimize the performance of Color QuickDraw operations because it allows Color QuickDraw to
refer to each row beginning on a long word boundary in memory.

The last sanity check is to make sure that a color table is given as a parameter if it’s needed.
Indexed-color graphics environments need color tables, so if the given pixel depth is eight or less
(which implies an indexed-color graphics environment) and the given color table is NIL, then
CreateOffScreen decides that there’s an error in the parameter list and does nothing more. If the
given pixel depth is 16 or 32 (which implies a direct-color graphics environment), then
CreateOffScreen ignores the given color table.
If all the sanity checks succeed, then the off-screen CGrafPort is allocated using a call to
NewPtr, and then it’s initialized and opened as a CGrafPort by passing the resulting
pointer to
_OpenCPort. Because _OpenCPort makes the new CGrafPort the current port, the
current port is
first saved so that it can be restored as the current port when CreateOffScreen is done.
As mentioned above, the OpenCPort doesn’t necessarily initialize the portRect, visRgn, and
clipRgn of the new CGrafPort to the areas that are needed for any particular off-screen
graphics
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environment. So, the given boundary rectangle is assigned to the portRect field, _RectRgn is
called to make the visRgn equal to the given boundary rectangle, and _ClipRect is called to set
the clipRgn so that it’s equal to the given boundary rectangle.
The PixMap in the portPixMap field needs to be initialized for off-screen drawing, and that’s
handled by the SetUpPixMap routine that’s described and defined in “Building the PixMap” later in
this Note. Similarly, the off-screen GDevice must be created and initialized. That’s handled by the
CreateGDevice routine that’s described and defined in “Building the GDevice” later in this Note.
Once these things are done, CreateOffScreen returns a pointer to the off-screen CGrafPort in the
way
retPort parameter and a handle to the off-screen GDevice in the retGDevice parameter. The
to use these references is described in “Playing With Blocks” later in this Note.

Building the PixMap
initializes the portpixMap field of the CGrafPort it’s initializing with a copy of the
the
PixMap of the Current GDevice. When the CreateOffScreen routine described earlier executes,
receives
CGrafport
new
the
that
PixMap
of
the
fields
the
all
So,
unknown.
is
GDevice
current
must be initialized so that it can be used for drawing off screen.* What follows is an overview of
each of the PixNap fields and how they should be initialized for off-screen drawing.

_Opencport

baseAddr

rowBytes

bounds

prnVersion

packType

*

pointer to the off-screen pixel image. The off-screen pixel image is allocated
as a nonrelocatable block in the heap. The size of this block of memory is
calculated from the rowBytes field, described next, multiplied by the
number of rows in the given boundary rectangle.
number of bytes in each row of the pixel image. This value is calculated
from the formula that’s given in the CreateOffScreen routine. The most
significant bit of this field should be set so that Color QuickDraw knows
that this is a PixHap rather than a BitMap. The maximum value, ignoring
the most significant bit, is 16,382.
defines the coordinate system and the dimensions of the pixel image. For
most off-screen drawing, this should be a rectangle that covers the entire
off-screen graphics environment.
set of internally and externally defined flags. As of 32-Bit QuickDraw 1.2,
only the baseAddr32 flag is defined externally. This flag is described in
“Choosing Your Off-Screen Memory” later in this Note. For most offscreen drawing, this field is set to zero.
image compression scheme for pictures. The options for this field are
discussed in the “Graphics Overview” chapter of Inside Macintosh Volume
VI, pages 17-22 through 17-23. In this Note, image compression isn’t
discussed so this field is set to zero.

This part of these routines really bothers me because
_OpenCPort has initialized them already, just not in a way
GDevice and PixMap first and then calling _Openc?ort
then you end up with two pixel maps and that makes
P ixMap which seems worse than the method I’m using.
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packSi ze

internally used field. This field is always set to zero.

hRes

horizontal resolution of the pixel map. By default, the QuickDraw resolution
is 72 dots per inch,which is the value this Note uses. This is a fixed-point
field, so the actual value in this field is $00480000.

vRe s

vertical resolution of the pixel map. See the

pixelType

format of the pixels. In indexed-color pixel maps, this field holds zero. In
direct-color pixel maps, this field holds the RGBDir€Ct constant, which is
equal to 16.

pixelSi ze

number of bits in every pixel. For indexed-color pixels, this is 1, 2, 4, or 8
bits per pixel. For direct-color pixels, this is 16 or 32 bits per pixel.

cmpCount

number of components in every pixel. In indexed-color pixel maps, this
field is set to 1. In direct-color pixel maps, this field is set to 3. Sometimes
it’s handy to set this field to 4 in 32-bit deep pixel maps when they’re being
saved in a picture. See the “Color QuickDraw” chapter of inside Macintosh
Volume VI, page 17-23, for details about this.

cmpSize

number of bits in each color component. In indexed-color pixel maps, this
field is set to the same value that’s in the pixelsize field. In 16-bit deep
direct pixel maps, this field is set to 5. In 32-bit deep direct pixel maps, this
field is set to 8.

planeBytes

not currently defined. This field is set to zero.

pmTable

handle to the color table for indexed-color pixel maps. A method to create a
color table is given in “About That Creation Thing.
later in this Note. In
direct-color pixel maps, this field contains a handle to a dummy color table,
and building one of these is shown in the SetUpPixMap routine in Listing
2.

hRes

description.

.

pmReserved

.“

not currently defined. This field is set to zero.

The SetUpPixMap routine in Listing 2 initializes the PixMap that’s passed to it in the aPixMap
parameter so that it can be used in an off-screen graphics environment. The depth, bounds, and
color parameters are the same as the ones passed to the CreateOffScr
een routine. The
bytesPerRow parameter is the number of bytes in each row of the off-screen
pixel image. A
description of SetUpPixMap follows the listing.

MPW Pascal Listing 2
FUNCTION SetupPixMap
depth:
Integer;
bound:
P.ect;
colors:
CTabHandle;

(Desired number of bits/pixel in off—screen)
(Bounding rectangle of off—screen)
(Color table to assign to off—screen)
bytesPerP.ow: Integer;
(Number of bytes in each row of pixels)
aPixMap:
PixMapHandle (Handle to the PixMap being initialized)
OSErr;

CONST
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kDefaultRes

$00480000;

(Default resolution is 72 DPI; Fixed type)

VAR

CTabHandle;
newColors:
offBaseAddr: Ptr;
OSErr;
error:

(Color table used for the off—screen PixMap}
(Pointer to the off—screen pixe. image)
{Returns error code)

BEG:N
error := noErr;
newColors := NIL;
offBaseAddr : NIL;
(* Clone the clut if indexed color;

*)
allocate a dummy clut if direct color

IF depth <= 8 THEN
BEGIN
newColors := colors;
error := HaridToHand(Handle(newColorsH;
END
ELSE
BEGIN
newColors := CTabHandle (NewHandle (SizeOf (ColorTable)
SizeOf (CSpecArray)) );
error : MemError;
END;
IF error = r.oErr THEN
BEGIN
(* Allocate pixel image; long integer multiplication avoids overflow *)
*
(bound.bottom
offBaseAddr := NewPtr(Longlnt(bytesPerRow)
bound. top))
IF of fBaseAddr <> NIL THEN
DO
WITH aPixMap
BEGIN
(* Initialize fields common to indexed and direct PixMaps *)
(Point to image)
‘oaseAddr := offBaseAddr;
rowBytes := BOR(bytesPerRow, (MSB set for PixMap)
—

—

$8000);
bounds := bound;
pmVersion := 0;
packType := 0;
packSize := 0;
hRes := kDefaultRes;
vRes := kDefaultRes;
pixelSize := depth;
plarieBytes := 0;
prnReserved := 0;

(Use given bounds)
(No special stuff)
(Default PICT pack)
(Always zero when in memory)
(72 DPI default resolution)
(72 DPI default resolution)
(Set number of bits/pixel)
(Not used)
(Not used)

*)
Initialize fields specific to indexed and direct PixMaps
IF depth <= 8 THEN
BEGIN
(* PixMap is indexed )
(Indicates indexed)
pixelType := 0;
{Have 1 component)
cmpCount := 1;
(Component size=depth}
cmpSize := depth;
pmTable := newColors; (Handle to CLUT)
END
ELSE
BEGIN
(* PixMap is direct *)
pixelType := RGBDirect; (Indicates direct)
(Have 3 components)
cmpCount := 3;
IF depth = 16 THEN
(5 bits/component)
cmpSize := 5
(*

ELSE
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cmpSize := 8;

(8 bits/component)

( Initialize fields of the dummy color table
newCo1ors’ .ctSeed := 3 * aPixMap” .crnpSize;
newColors .ctFlags
0;
newColors’ .ctSize := 0;
pmTable := newColors;
END;

*

END
ELSE
error := MemError;
END
ELSE
newColors

NIL;

(* If no errors occurred,
return a handle to the new off—screen PixMap *)
IF error <> noErr THEN
BEGIN
IF newColors c> NIL THEN
DisposCTable (newColors);
END;
(* Return the
error code *)
SettipPixMap
error;

END;

MPW C Listing 2
#define kDefaultRes 0x00480000 /* Default resolution is 72
DPI; Fixed type
OSErr SettipPixMap(
short
depth,
*bounds,
Rect
CTabHandle
colors,
short
bytesPerRow,
PixMapHandle aPixMap)

‘/

Desired number of bits/pixel in off—screen */
/* Bounding rectangle of
off—screen */
/* Color table to assign
to off—screen */
/* Number of bytes
per row in the PixMao */
/* Handle to the
PixHap being initialized */
/‘

/* Color table used for
CTabHandle newColors;
the off—screen PixHap */
Ptr
of fBaseAddr; /* Pointer to the off—screen pixel image */
OSErr
error;
/ Returns error code */
error = noErr;
riewColors = nil;
of fBaseAddr = nil;
/* Clone the
clut

if

(depth <= 8)

if indexed color; allocate a dummy clut if direct color */

newColors = colors;
error = HandToHand(

(Handle *)&newColors );

else
newColors = (CTabHandle)NewHandie( sizeof
sizeof (CSpecArray) );
error = MemErrorO;
if

(ColorTabie)

-

(error == noErr)
/* Allocate pixel image;
long integer multiplication avoids overflow */
offBaseAddr = NewPtr( (unsigned long)bytesPerRow * (bounds—>b
ottom
bounds—>top) );
if (offBaseAddr 1= nil)
—
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7* Initialize fields common to indexed and direct PixMaps *7
/* Point to image *1
(**api4ap) .baseAddr
offBaseAddr;
7* MSB set for Pixap *7
(**apixNap)rowBytes = bytesPerRow
0x8000;
7* Use given bounds */
(**aPixMap) .bounds = *bounds;
/ No special stuff *7
pmVersion
(**aPixMap)
= 0;
/ Default PICT pack */
(**apixMap) .packType = 0;
7* Aways zero in mem /
(**apixMap) .packSize = 0;
/
/ 72 DPI default res
(**aPixMap)hRes = kDefaultRes;
/ 72 DPI default res */
(**apixMap) .vRes = kDefaultRes;
7* Set # bits/pixel */
(**apjxMap) .pixelSize = depth;
/* Not used */
(**aPiap) .planeBytes = 0;
/* Not used /
(*apixMap) .prnReserved = C;
Initialize fields specific to indexed and direct PixMaps
if (depth <= 8)
/*

7* PixMap is indexed *7
(**apixMap) .pixelType = 0;
(**apixMap) .cmpCount = 1;
(**apixMap) .cmpSize
depth;
(**apixMap) .pmTable = newColors;

.

/

Indicates indexed /
7* Have 1 component *7
1* Component size=depth /
/* Handle to CLUT */
/*

else
/* PixNap is direct

/

(**apixMap) .pixelType = RGBDirect; 7*
/*
(**apixMap) .cmpCount = 3;
if (depth == 16)
(**apjxMap) .cmpSize = 5;
/
else
7*
(**apixMap) .cmpSize = 8;
(**newcolors) .ctSeed = 3 * (**apixMap)
(**newcolors) .ctFlags
0;
(**newColors)ctSize = C;
(**apixMap) .pmTable = newCclors;

Indicates direct *7
Have 3 components */
5 bits/component

*7

8 bits/component
.crnpSize;

/

.

else
error = MemError()
else
newcolors
/*

if

nil;

If no errors occurred,
(error != noErr)
if

return a handle to the new off—screen PixMap *1

(newColors 1= nil)
DispcsCTable( newColors );

/ Return the error code

*/

return error;

SetUpPixMap begins by copying the given color table if an indexed-color graphics environment is
being built, or allocating a dummy color table if a direct-color graphics environment is being built.
A copy of the color table is made because this allows the given color table and the off-screen
graphics environment’s color table to be manipulated independently without interfering with each
other, and this lets the off-screen graphics environment routines manipulate the color table without
needing to worry about whether the color table is a ‘clut’ resource or not. The dummy color table is
made so that routines which assume that every PixMap has a color table won’t do something
16 of 49

#120: Principia Off-Screen Graphics Environments

.

Developer Technical Support

March 1992

catastrophic if they find a ML color table. The off-screen pixel image is then allocat
ed as a
nonrelocatable block in the application’s heap.
Some of the fields of a PixMap have to be initialized differently depending upon
indexed-color model or the direct-color model is being used. So, the fields that whether the
are
regardless of the color model that’s being used are assigned first. Then the desired pixelthe same
compared to 8. If the depth is less than or equal to 8, then the rest of the fields are initiali depth is
indexed-color model. Otherwise, the rest of the fields are initialized for the direct colorzed for the
model. In
the case of the direct-color model, the dummy color table is initialized to have
no
CspecArray
entries and its ctSeed field is set to three times the component size. This dummy
color table is then
installed into the PixMap.
Once SetUpPixMap completes, the PixMap of the new CGrafPort is ready to hold
image. It’s not quite ready to be drawn into with Color QuickDraw though. To do an off-screen
screen GDevice is still needed; the construction and initialization of the GDevice are that, the offcovered in the
next section.

Building the GDevice
The OpencPort routine automatically allocates and initializes a P ixMap, and the
routine reinitializes that existing PixMap. _OpenCPort doesn’t allocate nor initiali SetUpPixMap
ze a GDevice, SO
one has to be created from scratch. Pages 21-20 through 21-21 of “The Graphi
Manager” chapter of inside Macintosh Volume VI describe the _NewGDevice routine cs Devices
. This routine
seems as though it’s the ticket to getting a GDevice for off-screen drawing, but it always
allocates
the new GDevice in the system heap. That’s not so good because if your program
unexpe
ctedly
quits or if you just forget to dispose of the GOevice before you quit for real, the
GOevice gets
orphaned in the system heap. To prevent this from happening, NewGDevice should
be ignored
and the off-screen GDevice should instead be allocated and initialized from scratch
.
What
follows
is a description of how each field of the GDe vice structure should be initialized.
gdRefNum

reference number of video driver. Off-screen graphics environments don’t
need to have video drivers because there’s no video device associated with
them, so this field is set to zero.

gdID

used to identify specific GDevice structures from color-search procedures.
This isn’t necessary for off-screen drawing, so this is normally set to zero.

gdType

type of GDev ice. This field is set to the constant clutType (equal to zero)
for an indexed-color environment and set to the constant directType (equal
to 2) for a direct-color environment.

gcllTable

handle to the inverse table. Initially, this field is set to an arbitrarily small
handle. Later, the _MakelTable routine is used to resize and initialize this
handle to a real inverse table.

gdResPref

inverse-table resolution. When _MakelTable is called by QuickDraw, the
value of this field is used as the inverse-table resolution. Almost all inverse
tables have a resolution of 4. There are some cases when a inverse-table
resolution of 5 is useful, particularly when the arithmetic transfer modes are
used with CopyBits. See “The GDevice” earlier in this Note.

gdSearchProc

pointer to the color-search procedure. If a color-search procedure is needed,
this field can be set later by calling the _AddSearch routine (see the “Color
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Manager” chapter of Inside Macintosh Volume V. pages 145 through 147).
Usually, this field is just set to NIL and left at that.
pointer to the color-complement procedure. If a color-complement
procedure is needed, this field can be set later by calling the _AddCornp
routine (see the “Color Manager” chapter of Inside Macintosh Volume V,
pages 145 through 147). Usually, this field is set to NIL and left at that.

gdCompProc

flags indicating certain states of the GDevice. This field should initially be
set to zeroes. After the GDevice has been built, these flags can be set with
the _SetDeviceAttrs routine (see the “Graphics Devices Manager” chapter
of Inside Macintosh Volume VI, pages 21-10 and 21-22).

gdFlags

handle to a PixMap. A handle to the
created earlier is put into this field.

gdPMap

PixMap

of the

CGrafPort

that was

miscellaneous data. _CalcCMask and _SeedCFill use this field as
described on pages 71 through 72 of Inside Macintosh Volume V. Initially,
this field is set to zero.

gdRefCon

handle to next GDevice in the GDevice list. The system maintains a linked
list of GDevice records in which there’s one GDevice for every screen, and
the links are kept in this field. Off-screen GDevice structures should never
be put into this list, so this field should be set to NIL.

gdNextGD

rectangle of GDevice. Strictly speaking, this field is used only for screens,
but it should be the same as the bounds rectangle of the off-screen PixMap.

gdRect

current video mode. This field is used by video drivers to keep track of the
current mode that the video device is in. For off-screen GDevice structures,
this field should be set to -1.

gdMode

gdCC...

These four fields are used only with GDevice structures for screens. For
off-screen GDevice structures, these fields should be set to zero.

gdReserved

not currently defined. This field is set to zero.

The CreateGDevice routine shown below in Listing 3 allocates and initializes a GDevice structure.
It takes the initialized off-screen PixMap in the basePixMap parameter and returns the initialized
is
GDevice in the retGDevice parameter. If any error occurs, any memory that’s allocated
result.
function
a
as
returned
is
code
result
and
the
of
disposed

MPW Pascal Listing 3
FUNCTION CreateGDevice
PixHapHandle;
basepixMap:
VAR retGDevice: GDHandle
OSErr;
CONST
klTabRes

=

4;

(Handle to the PixMan to base GDevice on)
(Returns a handle to the new GDevice}

(Inverse—table resclution)

VAR

newDevice: GDHandle;
ernbryolTab: ITabHandle;
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(Error code)

BEGIN
(* Initialize a few things before
we begin *)
error := noErr;
newDevice := NIL;
ernbryolTab := NIL;
(* Allocate memory for the new GDevice *)
newDevice : GDI-{andle (NewHandle(SizeOf (GDevice)));
IF newDevice <> NIL THEN
BEGIN
(* Allocate the
embryonic inverse table *)
embryclTab := ITabHandle(NewHandleClear(2H;
IF embryolTab <> NIL THEN
BEGIN
(* Initiali
ze the new GDevice fields *)
WITH newDevice DO
BEGIN
gdRefNum : 0;
(Only used for screens)
gdID := 0;
{Won’t normally use)
IF basePixMap” pixelSize <= 8 THEN
gdType := clutType
(Depth8; clut device)
ELSE
gdType := directType;
(Depth>8; direct device)
gdlTable := embryolTab;
12—byte handle for now)
gdRespref := klTabRes;
(Normal mv table res)
gdSearchProc := NIL;
(No color—search proc)
gdCorrpProc := NIL;
(No complement prod
gdFlags := 0;
(Will set these later)
gdPMap := basepixMap;
(Reference our PixMap}
gdRefCon := 0;
(Won’t normally use)
gdNextGD := NIL;
(Not in GDevice list)
gdRect := basePixMap’ .bounds; (Use PixMap dimensions)
gdMode := —1;
(For nonscreens}
gdCCBytes := 0;
(Only used for screens)
gdCCDepth := 0;
(Only used for screens)
gdCCXData := NIL;
(Only used for screens)
gdCCXMask := NIL;
(Only used for screens)
gdReserved := 0;
(Currently unused)
END;
(‘ Set color—device bit if PixMap isn’t black & white *)
IF basePixMap . pixelSize > 1 THEN
SetDeviceAttribute (newDevice, gdoevType, true);

(* Set bit to indicate that the
GDevice has no video driver *)
SetDeviceAttribute (newDevice, noDriver, true);
(* Initialize the inverse table *)
IF basePixMap” .pixelSize <= 8 THEN
BEGIN
WakelTable (basePixMap .omTable,
newDevice”” gdResPref);
error := QDError;
END;

newDevice” .gdlTable,

END
ELSE
error := MemErrcr;
END
ELSE
error := MemError;
(* Handle any errors along
the way *)
IF error <> noErr THEN
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BEGIN
IF erftbryolTab <> NIL THEN
DisposHandle (Handle (embryolTab));
IF newDevice <> NIL THEN
DisposHandle (Handle (newDeviceN;
END
ELSE
retGDevice := newDevice;
Return a handle to the new GDevice *)
CreateGDevice := error;
END;
(*

MPW C Listing 3
#define kiTabRes 4 / Inverse—table resolution
OSErr CreateGDevice
PixMapHandle basePixNap,
*retGDevice)
GDHandle
GDHandle
ITabHaridle
Rect
OSErr

newDevice;
ernbryolTab;
deviceRect;
error;

7*
7*
7*
7*

*1

7* Handle to the PixMap to base GDevice on /
/ Returns a handle to the new GDevice /
Handle to the new GDevice *7
*/
Handle to the embryonic inverse table
*/
Rectangle of GDevice
Error code *7

*7
Initialize a few things before we begin
error = noErr;
nil;
newDevice
embryolTab = nil;
/*

7* Allocate memory for the new GDevice *7
(GDHandle)NewHandle( sizeof (GDevice)
newDevice
if (newDevice 1= nil)

.

);

7* Allocate the embryonic inverse table J
embryolTab = (ITabHandle)NewHandleCiear( 2
if (embryolTab != nil)

J Set rectangle of device to PixMap bounds
deviceRect =

/* Initialize the new GDevice fields /
7*
(**newDevice) .gdRefNum = 0;
/
(**newDevice).gdID = 0;
if ((**basepixMap) .pixelSize <= 8)
7*
(**newDevice) .gdType
clutType;
else
(**newDevice)•gdType = directType; 7*
/*
(**newDevice) .gdlTable = embryolTab;
/*
(**newDevice) .gdResPref = klTabRes;
/
(**newDevice) .gdSearchProc
nil;
/
(**newDevice) .gdCornpProc = nil;
7*
e).gdFlags
(**newDevic
= 0;
7*
(**newDevice) .gdPMap = basePixMap;
/*
(**newDevice) .gdRefCon = 0;
7*
(**newDevice) .gdNextGD = nil;
/
(**newDevice) .gdRect
deviceRect;
7*
(**newDevice) .gd4ode = —1;
7*
(**newDevice) .gdCCBytes = 0;
7*
(**newDevice) .gdCCDepth = 0;
7*
(**newDevice) .gdCCXData = 0;
7*
(**newDevice) .gdCCXNask = 0;
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*/

(**basepixMap) .bounds;

Only used for screens I
Won’t normally use /
Depth8; clut device *7
Depth>8; direct device */
2—byte handle for now
Normal ir.v table res /
No color—search proc *7
No complement proc *1
Will set these later /
Reference our PixMap *7
Won’t normally use /
Not in GDevice list /
Use PixMap dimensions /
For nonscreens /
Only used for screens /
Only used for screens /
Only used for screens /
Only used for screens /
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(**newDevice) .gdReserved = 0;

/‘

Currently unused */

/* Set color—device bit if
PixMap isn’t black & white */
((**basepixMap) .pixelSize > 1)
SetDeviceAttribute( newDevice, gdDevType, true );

if

/* Set bit to indicate that
the GDevice has no video driver *1
SetDeviceAttribute( newDevice, noDriver, true );
/* Initialize the inverse
table */
((**basePixMap) .pixelSize <= 8)

if

4akeITable( (**base?ixMap) .prnTabie,
(**newDevice) .gdResPref );
error = QDErrorQ;

(newDevice) .gdlTabie,

else
error

MemErrorO;

else
error = MemError;

1* Handle any errors along the way
if

*/

(error != noErr)

if (ernbryolTab
if

nil)
DisposHandle ( (Handle) ernbryolTab );
(newDevice
nil)
DisposHandle ( (Handle) newDevice );

else
*retGDevice = newDevice;
/* Return a handle
to the new GDevice */
return error;

CreateGDevice begins by allocating the GDevice structure and an embryonic form of the inverse
table in the current heap. The inverse table is allocated as two zero bytes for now; it’ll be resized
and initialized to be a real inverse table later in this routine. Then, each of the GDevice fields are
initialized as described earlier.
After all the fields have been initialized, the gdFlags field is set through _SetDeviceAttribute.
If the desired pixel depth is greater than 1, then the gdDevType bit is set. This indicates that the
GDevice is for a color graphics environment. This bit should be set even if a gray-scale
color table
is used for this off-screen graphics environment. The noDriver bit is set because this is an offscreen GDevice and so there’s no associated video device driver.
Finally, the inverse table is resized and initialized by calling the _MakelTable routine. A handle to
the two-byte embryonic inverse table that was created earlier in CreateGDevice is passed as a
parameter, as is a handle to the off-screen color table and the preferred inverse-table resolution.
All Fall Down
Now that we have a way to create an off-screen graphics environment, there has to be a way to get
rid of it too. The DisposeOffScreen routine shown in Listing 4 does this. The CreateOffScreen
routine returns an off-screen graphics environment that’s represented by a CGrafPort and
GDevice. The DisposeOffScreen routine takes the off-screen CGrafPort and
GDevice and
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deallocates all the memory that’s associated with them including the CGrafport and its dependent
structures, the GDevice, the PixMap, the color table, and the inverse table.
MPW Pascal Listing 4
PROCEDURE DisposeOffScreen
CGrafPtr;
doomedPort:
doomedGDevice: GDHandle

{Pointer to the CGrafPort we’re getting rid of)
(Handle to the GDevice we’re getting rid of)

VAR
CGrafPtr;
currPort:
currGDevice: GDHandie;

(Pointer to the current port)
(Handle to the current GDevice)

BEGIN

(* Check to see whether the doomed CGrafPort is the current port *)
GetPort (GrafPtr (currPortH;
doomedPort THEN
IF currPort
BEGIN
(* It is; set current port to Window Manager CGrafPort *)
GetCwMgrPort (currPort);
SetPort (GrafPtr (currPortH;
END;

(* Check to see whether the doomed GDevice is the current GDevice *)
GetGDevice;
currGDevice
IF currGDevice = doomedGDevice THEN
(* It is; set current GDevice to the main screen’s GDevice *)
SetGDevice (GetMainDevice);
*)
( Throw everything away
NIL;
doomedGDevice” . gdPMap
DisposGDevice (doomedGDevice);
DisposPtr (doomedPort . portPixMap” .baseAddr);
IF doornedPort” . portPixMap” .prnTable <> NIL THEN
DisposCTable (doomedPort .portPixMap’ .pmrable);
CloseCPort(doomedPort);
DisposPtr(Ptr(doomedPortH;
END;

MPW C Listing 4
void DisposeOffScreen
CGrafPtr doomedPort,
GDHandle doomedGDevice)

/* Pointer to the CGrafPort to be disposed of
/*
to be disposed of */

*/

Handle to the GDevice

/* Pointer to the current port *1
CGrafPtr currPort;
*/
GDHandle currGDevice; /* Handle to the current GDevice

/* Check to see whether the doomed CGrafPort is the current port *1
GetPort( (GrafPtr *)&currport );
if (currPort == doomedPort)
/* It is; set current port to Window Manager CGrafPort ‘/
GetCWMgrPort( &currPort );
SetPort ( (GrafPtr) curr?ort

J* Check to see whether the doomed GDevice is the current GDevice /
currGDevice = GetGDeviceO;
if (currGDevice == doomedGDevice)
/* It is; set current GDevice to the main screen’s GDevice /
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SetGDevice( GetMainDevice()

);

/* Throw everything away *1
(**doomedGDevjce) .gdPMap
nil;
DisposGDevice( doornedGDevice );
DisposPtr ( (**doomedport_>portPixMap) .baseAddr
);
jf ((**doomedport_>portPixMap) .pmTable
nil)
(**doomedP
DisposCTable (
ort_>portPixMap) .pmTable );
CloseCPort( doomedPort 1;
DisposPtr( (Ptr)doomedport );

One mildly tricky aspect of this is that we shouldn’t dispose of the current graphics environment.
To prevent this, the current port is retrieved by a call to _Getport. If it returns a pointer to the
same port that DisposeOffScreen is disposing, then the current port is set to the Window
Manager’s CGrafPort. That was an arbitrary choice, but it’s the most neutral. Similarly, the
current GDevice is retrieved by a call to _GetGDevice. If it returns a handle to the same GDevice
that DisposeOffScreen is disposing, then the current port is set to the main screen’s GDevice.
Again, that’s an arbitrary, neutral choice.
The inverse table, GOevice, pixel image, and color table are disposed of. Before disposing of the
color table, a check is first made to see whether it’s NIL. That’s because it’s reasonable, though
not normal, for the PixMap not to have even a dummy color table if the direct-color model is being
used. Then the CGrafPort is closed which deallocates all the pieces associated with the
CGrafPort, including the PixMap. Once this is done, all the structures that were created
by calling
CreateOffScreen are deallocated.

Playing With Blocks
Now that these four routines with two entry points can create and dispose of off-screen graphics
environments, how are they used? There are several phases to using an off-screen graphics
environment: creating it, drawing into it, switching between it and other off-screen and on-screen
graphics environments, copying images to and from it, and disposing of it. Listing 5 shows a
routine called ExerciseOffScreen which is a very basic example of all of these phases.
MPW Pascal Listing 5
PROCEDEJPE ExerciseOff Screen;

CON ST
kOffDepth
rGrayClut
rCoiorClut

=
=
=

8;
1600;
1601;

(Number of bits per pixel in off—screen environment)
(Resource ID of gray—scale ciut)
(Resource ID of full—color clut}

VAR
grayPort:
grayDevice:
colorPort:
colorDevice:
savedPort:
savedDevice:
of fColors:
offRect:
circleRect:
count:
aColor:
error:

CGrafPtr;
(Graphics environment for gray of f screen)
GDHandle;
{Coior environment for gray off screen)
CGrafPtr;
(Graphics environment for color of f screen)
GoHandle;
(Color environment for color off screen)
GrafPtr;
(Pointer to the saved graphics environment)
GDHandle;
(Handle to the saved color environment)
CTabHandie; (Colors for off—screen environments)
Rect;
(Rectangle of off—screen environments)
Rect;
(Rectangles for circle—drawing)
Integer;
(Generic counter)
RGBColor;
(Color used for drawing of f screen)
OSErr;
(Error return from off—screen creation)
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BEG IN
(* Set up the rectangle for the off—screen graphics environments *)
SetRect(offRect, 0, 0, 256, 256);
(* Get the color table for the gray off—screen graphics environment

*)

of fColors := GetCTable(rGrayClut);
*)
Create the gray off—screen graphics environment
grayPort,
offColors,
kOffDepth,
een(offRect,
error := CreateOffScr
grayDevice);
(*

IF error
BEGIN

=

noErr THEN

(* Get the color table for the color off—screen graphics environment )
offColors := GetCTable(rColorClut);
(* Create the color off—screen graphics environment *)
CreateOffScreen(offRect, kOffDepth, offColors,
error
colorDevice);

IF error
BEGIN

=

colorPort,

noErr THEN

(* Save the current graphics environment )
GetPort(savedPort);
savedDevice := GetGDevice;

( Set the current graphics environment to the gray one )
SetPort(GrafPtr(grayPortH;
SetGDevice (grayDevice);
(* Draw gray—scale ramp into the gray off—screen environment *)
FOR count := 0 TO 255 DO
BEGIN
aColor.red := count * 257;
aColor.green := aColor.red;
aColor.green;
aColor.blue
RGBForeColor (aColor);
MoveTo(0, count);
LineTo(255, count);
END;
(* Copy gray ramp into color off—screen colorized with green )
SetPort (GrafPtr (colorPort));
SetGDevice (colorDevice);
aColor.red := $0000; aColor.green := $FFFF; aColor.blue := $0000;
RGBForeColor (aColor);
CopyBits (GrafPtr (grayPort) .portBits,
GrafPtr (colorPort) .portBits,
grayPort .portRect,
colorPort portRect,
srcCopy + ditherCopy, NIL);

(* Draw red, green, and blue circles
PenSize(8, 8);
aColor.red := $FFFF; aColor.green :=
RGBForeColor (aColor);
colorPort”.portRect;
circleRect
FrameOval (circieRect);
aColor.red := $0000; aColor.green :=
RGBForeColor (aColor);
InsetRect(circleRect, 20, 2C);
FrameOval (circleRect);
aColor.red := $0000; aColor.green :=
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$0000; aColor.biue := $0030;

$FFFF; aColor.blue := $0000;

$0000; aColor.blue := $FFFF;
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RGBForeCoior (aColor);
InsetRect(circleRect, 20,
FrameOval (circieRect);

20);

(* Copy the color
off—screen environment to the current port *)
SetPort (savedPort);
SetGDevice (savedflevice);
Copysits (GrafPtr (colorPort) .portBits, savedPort .portBits,
colorPort portRect, savedPorff portRect,
srcCopy, NIL);
-‘

(* Dispose of the
off—screen graphics environments *)
DisposeOffScreen (grayPort, grayDevice);
DisposeOffScreen (colorPort, colorDevice);
END;

END;
END;

MPW C Listing 5
/* Number of bits per pixel
#define kOffDepth 8
in off—screen environment /
#define rGrayCiut
1600 7* Resource ID of gray—scale clut *7
#define rColorCiut 1601 7* Resource ID of full—color clut /
void ExerciseOffScreen 0
CGrafPtr
GDHandle
CGrafPtr
GDHandle
GrafPtr
GDHandle
CTabHandle
Rect
Rect
short
RGBCo10r
OSErr

grayPort;
grayDevice;
colorPart;
colorDevice;
savedPort;
savedDevice;
offColors;
offRect;
circieRect;
count;
aColor;
error;

7* Graphics environment for
gray of f screen *7
Color environment for gray of f screen */
/ Graphics environment
for color of C screen *7
/* Color environment
for color off screen /
/ Pointer to the saved graphics
environment I
7* Handle to the saved color environment
/
7* Colors for off—screen environment
s /
7* Rectangle of off—screen
environments */
7* Rectangles for circle—draw
ing *7
/ Generic counter *7
7* Color used for drawing
of f screen /
7* Error return from off—screen
creation */

!

7* Set up the rectangle for the off—screen graphics
environments /
SetRect( &offRect, 0, C, 256, 256 );
1* Get the color table for the gray off—screen graphics environment
of fColors
GetCTable( rcrayClut );

J

=

7* Create the gray off—screen graphics environment /
error
CreateOffScreen( &offRect, kOffDepth, offColors,
&grayPort, &grayoevice );
=

if

(error

==

noErr)

7* Get the color table for the color
off—screen graphics environment /
offCoiors
GetCTable( rCoiorCiut );
=

7* Create the color off—screen
graphics environment /
error
CreateOffScreen( &offRect, kOffDepth, offColors,
&colorPort, &colorDevice
=

if (error

==

noErr)

7* Save the current graphics environment /
GetPort( &savedPort );
savedDevice
GetGDevice0;
=

#120: Principia Off-Screen Graphics Environments

25 of 49

Macintosh Technical Notes
! Set the current graphics environment to the gray one
SetPort( (GrafPtr)grayPort );
SetGDevice( grayDevice );
/ Draw gray—scale ramp into the gray off—screen environment *7
for (count = 0; count < 256; +count)
aColor.red = aColor.green
RGBForeColor( &aColor );
MoveTo( 0, count );
LineTo( 255, count );

=

aColor.blue

=

count

*

257;

*/
*
copy gray ramp into color off—screen colorized with green
SetPort ( (GrafPtr) colorPort
SetGDevice( colorDevice );
0x0000;
acolor.red = 0x0000; aColor.green = OxFFFF; aColor.blue
RGBForecolor( &aCoior );
copyBits ( & ( (GrafPtr)grayPort)—>portBits,
& ( (GrafPtr) colorPort) —>portBits,
&grayPort—>portRect,
&coiorPort—>portRect,
ditherCopy, nil
srcCopy

1* Draw red, green, and blue circles /
PenSize( 8, 8 );
acolor.red = OxFFFF; aColor.green = Ox0000; aColor.blue
RGBForeColor( &acolor );
circleP.ect = colorPort—>portRect;
FrameOval( &circleRect );
aColor.red = Ox0000; acolor.green = OxFFFF; aColor.blue
RGaForecolor( &acolor );
InsetRect( &circleRect, 20, 20 );
FrameOval( &circleRect );
acolor.red = 0x0000; acoior.green = 0x0000; aColor.blue
RGBForecolor( &acolor );
lnsetRect( &circleRect, 20, 29 );
FrameOval( &circleRect );

=

Ox0000;

=

Ox0000;

=

OxFFFF;

*7
copy the color off—screen environment to the current port
SetPort ( savedPort );
SetGDevice( savedDevice );
copyBits ( & ( (GrafPtr) colorPort) —>portBits, &savedPort—>portBits,
&colorPort—>portRect, &savedPort—>portRect,
srcCopy, nil );
*

*7
Dispose of the off—screen graphics environments
DisposeOffScreen( grayPort, grayDevice );
DisposeOffScreen( colorPort, colorDevice );

7*

Two off-screen graphics environments are created in the same way. A rectangle that’s 256 pixels
wide by 256 pixels high and with its top-left coordinate at (0, 0) is created in the offRect local
variable. ‘clut’ resources are loaded from the application’s resource fork to use as the color tables
of the two off-screen graphics environments; a gray-scale ‘clut’ in the first case and a full-color
‘clut’ in the second case. Then, CreateOffScreen is called with the rectangle, color table, and a
hard-coded pixel depth of eight bits per pixel.
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If CreateOffScreen returns noErr in both cases, then the current graphics environment is saved so
that it can be restored later. Graphics environments Consist of the current port and the current
GDevice. The current GrafPort or CGrafPort is saved with _GetPort. The current GDevice iS
saved with _GetGDevice.
The gray-scale off-screen graphics environment is set as the current graphics environment by
calling _SetPort with its CGrafPort and calling _SetGDevice with its GDevice. A vertical gray
ramp is drawn into this graphics environment with the usual set of QuickDraw calls. This graphics
environment’s pixel image is then copied to the full-color off-screen graphics environment with
dithering and colorization with green (dithering requires 32-Bit QuickDraw and consistent
colorization requires system software version 7.0; both of these features are described in
Konstantin Othmer’s article “QuickDraw’s CopyBits Procedure: Better Than Ever in System 7.0”
in Issue 6 of develop). Before this copy happens, the full-color off-screen graphics environment
must be set as the current one. Once this is done, _CopyBits can properly map colors from the
gray-scale off-screen graphics environment to the full-color one which gets a green ramp image.
Red, green, and blue concentric circles are drawn into the full-color off-screen graphics
environment over the green ramp. This image is then copied to the graphics environment that was
the current one when ExerciseOffScreen was called. To do this, the saved graphics environment is
set as the current one by what should now be the familiar calls to SetPort and _SetGDevice.
The off-screen image is then copied to the saved graphics environment with _Copy Bits.
Finally, the two off-screen graphics environments are disposed of by calling the DisposeOffScreen
routine that’s defined in the section “All Fall Down” earlier in this Note.

Put That Checkbook Away!
The previous section covered the basics of creating and using off-screen graphics environments.
This is good enough for many, if not most, needs of off-screen drawing. But there are variations to
creating and maintaining an off-screen graphics environment for specific cases. This section
discusses a few of the more common cases.

About That Creation Thing.
The CreateOffScreen routine, defmed in Listing 1, takes three pieces of information: the boundary
rectangle, the desired pixel depth, and the desired color table. But there’s much more to these
pieces than ExerciseOffScreen shows. This section describes these pieces in more detail.
The first parameter to CreateOffScreen is a rectangle which determines the size and coordinate
system of the off-screen graphics environment. Usually, the top-left corner of the rectangle has the
coordinate (0, 0) because it’s usually easiest to draw everything using coordinates that can also be
thought of as the horizontal and vertical distance in pixels from the top-left corner of the graphics
environment. But in some cases, it’s more convenient to have the (0, 0) coordinate somewhere
else, and passing CreateOffScreen a rectangle with a nonzero coordinate in the top-left corner is an
easy way to do this. The coordinate system can be translated after the off-screen graphics
environment is created by using the _Setcrigin routine that’s described on pages 153 through
155 of Inside Macintosh Volume I.

Warning:

As Inside Macintosh Volume I, page 154, notes, the clip region of the port
“sticks” to the coordinate system when you call _SetOrigin. If
_setorigin offsets the coordinate system by a large amount, then the clip
region might be moved completely outside of the port’s drawing area, and
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nothing can be drawn into that port. After calling _Setorigin, you should
set the clip region so that you can continue drawing into the port.
The number of bits per pixel implies the maximum number of available colors in a graphics
environment, at least roughly speaking. The relationship between the number of bits per pixel and
the number of available colors is discussed in the “Graphics Overview” chapter of inside
Macintosh Volume VI, pages 16-8 through 16-9.
If an indexed-color graphics environment is being made, then a color table must be passed to
CreateOffScreen. In ExerciseOffScreen, the color table is retrieved from a ‘clut’ resource that’s in
the application’s resource fork with a call to _GetCTable. Because CreateOffScreen clones this
color table, this ‘clut’ resource can be purgeable so that it can be thrown out if its memory is
needed for other purposes. _GetCTable can also be passed some special constants that tell it to
allocate various system color tables that can also be passed to CreateOffScreen. These special
constants are described on page 17-18 of the “Color QuickDraw” chapter of Inside Macintosh
Volume VI. _GetcTable allocates memory for these system color tables, so they should be
disposed of after you’re done with them.
A color table could also be built from scratch by allocating it with a call to _NewHandle and then
initializing it by hand. The ColorTable structure is documented on pages 48 through 49 of Inside
Macintosh Volume V. Here’s what each of the fields should be set to:
Ct Seed

identification value. This is an arbitrary value that should be changed any
time the contents of the color table change so that the inverse table can be
kept current. When Color QuickDraw draws anything, it compares the
ctSeed of the color table of the PixMap of the current GOevice against the
iTabSeed field of the inverse table of the current GDevice. If they’re the
same, then Color QuickDraw uses colors according to that inverse table. If
they’re different, then Color QuickDraw first rebuilds the inverse table
according to the new color table’s contents and its iTabSeed is set to the
value of the new color table’s ctSeed; then the rebuilt inverse table is used.
When CopyBits is called with the srcCopy transfer mode, the ctSeed
fields of the source and destination pixel maps are compared. If they’re the
same, then _CopyBit s simply transfers the source pixels to the destination
with no mapping of colors. If they’re different, then _CopyBits checks
each entry of the color tables to determine whether they have the same
colors for the same pixel values. If they do, then _CopyBits again simply
transfers the source pixels to the destination with no mapping of colors. If
they don’t, then _copyBits maps colors in the source PixMap to the colors
in the current graphics environment according to the inverse table of the
current GDevice. The ctSeed field of a color table should be changed
whenever its contents are changed so that _CopyBits doesn’t make the
wrong assumptions about the equality of the source and destination color
tables.
You can get a seed value for a new color table by assigning to it the result of
the _GetCTSeed routine, documented in the “Color Manager” chapter of
Inside Macintosh Volume V, page 143. If the contents of an existing color
table are changed, then it should be passed to the _CTabChanged routine
which assigns a new value to its ctSeed field. If the _CTabChanged routine
isn’t available (it’s available with 32-Bit QuickDraw and is included with the
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system beginning with system software version 7.0), then the
should be given a new value with another call to _GetCTSeed.
ctFlags

ctSeed

field

indicates the Boolean characteristics of a color table. if the most significant
bit of ctFlags is clear, then the value field of each colorspec entry in the
ctTable array is interpreted as the pixel value for the color that’s specified
in the rgb field in the same ColorSpec entry. You can build a color table
with nonconsecutive pixel values this way. If this bit is set, then all the
value fields in the color table are ignored and the index of each ColorSpec
record in the ctTable array is that record’s pixel value. It’s your choice
whether to clear this bit and set the value fields or set this bit and ignore the
value fields; traditionally this bit is clear for off-screen color tables.
If the next most significant bit of ctFlags is set, then the value field of
each ColorSpec record in the ctTable array is used by _CopyBits as an
index into the color palette that’s attached to the destination window, and the
rgb field is ignored. This is documented in the “Palette Manager” chapter of
inside Macintosh Volume VI, page 20-17.
The other bits are reserved for future use. If you create a color table from
scratch, these other bits must be set to zero. If you use a color table that’s
generated by the system, then these bits must be preserved.

ctSi ze

the number of color table entries minus 1. Normally, this field is set to 1, 3,
15, or 255 for 1-, 2-, 4-, and 8-bits per pixel, respectively. In special cases,
it’s reasonable to have less than the maximum number of entries for the
pixel depth. For example, a color table for an 8-bit per pixel graphics
environment could have just 150 entries, in which case the ctSize field
should hold 149. For this case, it’s still important to allocate as much space
in the color table for the maximum number of entries for a pixel depth and
clear the entries you’re not using to zero because some parts of Color
QuickDraw assume the size of a color table based on the pixel depth.

ctTable

array of colors and pixel values. This table defines all the available colors in
the color table and their pixel values. The value field of each ColorSpec
record indicates that color’s pixel value if the most significant bit of
ctFlags is clear. It’s ignored if the most significant bit of ctFlags is set.
The value field is used as an index into a palette if the next most significant
bit of ctFlags is set, in which case the rgb field is ignored. See the
discussion of the ctFlags field earlier in this Note for more details.

Warning:

Color QuickDraw’s text-drawing routines assume that the color table of the
destination graphics environment has the maximum number of colors for the
pixel depth of the graphics environment, and that white is the first entry in
the color table and black is the last entry. if these conditions aren’t satisfied,
then the resulting image is unpredictable.

The code fragment in Listing 6 shows how to allocate a 256-entry color table from scratch. Color
tables have a variable size, so the _NewHandle call has to calculate the size of the ColorTable
record plus the maximum number of color table entries for the pixel depth multiplied by the size of
a ColorSpec record. kNumColors 1 is used in the calculation because the size of the ColorTable
record includes the size of one Colorspec entry in most development environments.
-
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MPW Pascal Listing 6
CONST

kNumColors

=

256;

(Number of color table entries)

VAR
newColors: CTabHandle;
Integer;
index:

(Handle to the new color table)
(Index into the table of colors)
*)

(* Allocate memory for the color table

newtolors := CTabI-Iandle(NewHandleClear(SizeOf
1)));
SizeOf(ColorSpec) * (kNumColors
IF newColors <> NIL THEN
BEGIN
(* Initialize the fields *)
newColors ctSeed := GetCTSeed;
newColors ctFlags := 0;
1;
newColors’ .ctSize := kNumColors

(ColorTable)

+

—

—

(* Initialize the table of colors *)
1 DO
FOR index := 0 TO kNumColors
BEGIN
newcolors’”’.ctTable[jndexj .value := index;
newColors” .ctTable[index] rgb. red := someRedValue;
newColors” .ctTable[indexj rgb.green := sorneGreenValue;
newColors.ctTable(index).rgb.biue := someBlueValue
-

END
END

MPW C Listing 6
/
#define kNumColors 256 /* Number of color table entries
*/
CTabhandle newColors; /* Handle to the new color table
/* Index into the table of colors /
short
index;
/* Allocate memory for the color table */
(CTabHandle)NewHaridleClear( sizeof (ColorTable)
newColors
1) );
sizeof (ColorSpec) * (kNumColors
nil)
if (riewColors

+

—

/ Initialize the fields */
(*newColors)ctSeed = GetCTSeedQ;
(**neolors) .ctFlags = 0;
(**neolors) .ctSize = kNumColors

—

/*

for

1;

Initialize the table of colors */
(index = 0; index < kNumColors; index++)
(**newcolors)
(**newcolors)
(**newcolors)
(**newColors)

.ctTable[iridex] .value = index;
someRedValue;
.ctTable[indexl rgb. red
.ctTable [index rgb.greeri = someGreenValue;
.ctTable [indexj rgb.blue = someBlueValue;

Changing Your Environment
After you create an off-screen graphics environment with certain dimensions, you might later want
to change its size, depth, or color table without creating a completely new graphics environment
from scratch and without needing to redraw the existing image. The UpdateOffScreen routine in
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Listing 7 shows just one way to do this. It takes the same parameters that CreateOffScreen (defined
in Listing 1) does, but instead of creating a new CGrafPort and GDevice, it alters the ones that
you pass through the updPort and updGDevice parameters. If the newBounds parameter specifies
an empty rectangle, then the existing boundary rectangle for the off-scien graphics environment is
used. Similarly, if newDepth is zero, then the existing depth is used; and if the newColors
parameter is NIL, then the existing color table is used. UpdateOffScreen alters the given
CGrafPort and GDevice to the new settings, but it completely replaces the PixNap. After all the
alterations are made, the old PixNap’S image is copied to the new PixMap’s image, and then the
old PixMap and its image are disposed.
MPW Pascal Listing 7
FUNCTION UpdateOff Screen
newBounds:
P.ect;
newDepth:
Integer;
newColors:
CTabHandle;
updPort:
CGrafPtr;
updGDevice: GDHandle
OSErr;
CONST
kMaxRowBytes

=

$3FFE;

(New bounding rectangle of of f—screen)
(New number of bits per pixel in off—screen)
(New color table to assign to off—screen)
(Returns a pointer to the updated CGrafPort)
(Returns a handle to the updated GDevice)

(Maximum number of bytes per row of pixels)

VAR
newPixMap:
oidPixMap:
bounds:
depth:
bytesPerRow:
colors:
saved-Fore:
savedBack:
aColor:
qdVersion:
savedPort:
saved-Device:
savedState:
error:

PixMapHandle;
PixMapHandle;

Rect;
Integer;
Integer;
CTabHandle;
RGBColor;
RGBColor;
RGBColor;
Longlnt;
GrafPtr;
GDHandle;
Signed-Byte;
OSErr;

(Handle to the new off—screen PixMap)
(Handle to the old off—screen PixMap}
(Boundary rectangle of off—screen)
(Depth of the off—screen PixMap)
(Number of bytes per row in the PixMap)
(Colors for the off—screen PixMap}
(Saved foreground color)
(Saved background color)
(Used to set foreground and background- color)
(Version of QuickDraw currently in use)
(Pointer to GrafPort used for save/restore)
(Handle to GDevice used for save/restore)
(Saved state of color table handle)
(Returns error code)

BEGIN
(* Initialize a few things before we begin *)
newPixMap := NIL;
error := noErr;
(* Keep the old bounds rectangle, or get
the new one *)
IF EmptyRect (newBounds) THEN
bounds := updPort”.portRect
ELSE
bounds := newBounds;
(* Keep the old depth,
or get the old one *)
IF newDepth
0 THEN
depth := updPort”.portPixMap.pixelSize
ELSE
depth := newDepth;
(* Get the old clut,
or save new clut’s state and make it nonpurgeable )
IF newColors = NIL THEN
colors := updPort.portPixMap .pmTable
ELSE
BEGIN
saved-State := HGetState (Handle (newCoiorsH;
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HNoPurge (Handle (newColors));
newColors;
colors
END;
*)
Calculate the number of bytes per row in the off—screen PixMap
*
DIV
32)
+
31)
t
bounds.left)
(bounds.righ
bytesPerRow := ((depth
(*

*

—

(* Get the current QuickDraw version *)
error := Gestalt (gestaltQuickdrawVersion, qdVersicn);
error := noErr;
*)
Make sure depth is indexed or depth is direct and 32—Bit QD installed
OR
(depth
=
8)
OR
(depth
=
4)
OR
(depth
=
2)
OR
=
1)
IF (depth
16) OR (depth = 32)) AND (qdVersion >= gestalt32BitQD)) THEN
(((depth
BEGIN
(* Maximum number of bytes per row is 16,382; make sure within range *)
IF bytesPerRow <= kNaxRowBytes THEN
BEGIN
(* Make sure a color table is provided if the depth is indexed *)
IF depth <= 8 THEN
IF colors = NIL THEN
(* Indexed depth and clut is NIL; is parameter error *)
error := paramErr;
END
ELSE
(* # of bytes per row is more than 16,382; is parameter error *)
(*

error := paramErr;
END
ELSE
(* Pixel depth isn’t valid;
paramErr;
error

is parameter error *)

*)
If sanity checks succeed, attempt to update the graphics environment
THEN
noErr
=
IF error
BEGIN
(* Allocate a new PixMap *)
newPixMap := PixMapHandle(NewHandieCear(SizeOf(PixMap)));
IF newPixMap <> NIL THEN
BEGIN
(* Initialize the new PixMap for off—screen drawing ‘)
error := SetUpPixMap(depth, bounds, colors, bytesPerRow,
(*

newPixMap);
IF error = noErr THEN
BEGIN
(* Save old PixMap and install new,
oldPixMap := updPort .portPixMap;
updPort .portPixMap := newPixMap;

initialized one

)

*)
Save current port & GDevice; set ones we’re updating
GetPort (savedport);
savedDevice := GetGDevice;
SetPort (Grafptr (updPortH;
SetGDevice (updGDevice);
(*

(* Set portRect, visRgn, clipRgn to given bounds rect *)
updPort’ .portRect := bounds;
RectRgn(updPort”.visRgn, bounds);
ClipRect (bounds);

(* Update the GDevice *)
IF newPixMap .pixelSize
updGDevice’ .gdType
ELSE
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updGDevice” .gdType := directType;
updGDevice”.gdPMap := newPixMap;
updGDevice”.gdRect
newPixNap.bounds;
(* Set color—device bit if PixMap
isn’t black & white )
IF newPixMap .pixelSize > 1 THEN
SetDeviceAttribute (updGDevice, gdDevType, TRUE);
else
SetDeviceAttribute (updGDevice, gdDevType, FALSE);
(* Save current fore/back colors
and set to B&W *)
GetForeColor (savedFore);
GetBackColor (saved.Back);
aColor.red := 0; aColor.green := 0; aColor.blue : 0;
RGBForeColor (aCoior);
aColor.red
$FFFF;
aColor.green := SFFFF;
aColor.blue := $FFFF;
RGBBackColor (aColor);
(* Copy old image to
the new graphics environment )
HLock (Handle (oldPixMapH;
CopyBits(BitMapPtr(oldPixNap)’, GrafPtr(updPortV’.portBits,
oldPixMap .bounds, updPort .oortRect,
srcCopy, NIL>;
HUnlock (Handle (oldPixMapH;
(* Restore the foreground/b
ackground color )
RGBForeColor (savedFore);
RGBBackColor (savedBack);
(* Restore the saved
port *)
SetPort (savedPort);
SetGDevice (savedDevice>;
(* Get rid of the old
PixMap and its dependents )
DisposPtr (oldPixMap” . baseAddr);
DisposeCTable (oldPixNap’”’ pmTable>;
DisposHandle (Handle (oidPixNapH;
END;
.

END
ELSE
error := MernError;
END;
(* Restore the given state of
the color table )
IF colors <> NIL THEN
HSetState (Handle (colors), savedState);
(* One Last Look
Around The House Before We Go... *)
IF error <> noErr THEN
BEGIN
IF newPixMap <> NIL THEN
BEGIN
IF newPixMap . poTable <> NIL THEN
DisposCTable (newPixMap prnTable);
IF newPixMap” .baseAddr <> NIL THEN
DisposPtr(newPixMap’”’.baseAddr);
DisposHandie (Handle (newPixMap));
END;
END;
UpdateOffScreen
error;
END;
.
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MPW C Listing 7
#define kMaxRowBytes Ox3FFE
OSErr UpdateOff Screen
*newBounds
Rect
newDepth,
short
CTabHandle newColors,
updPort,
CGrafPtr
updGDevice)
GD Handle
PixMapHandle
PixMapHandle
Rect
short
short
CTabHandle
RGBColor
RGBC01or
RGBC010r
long
GrafPtr
GDHandle
SignedByte
OSErr

7*

Maximum number of bytes in a row of pixels

*7

.

*7
New bounding rectangle of off—screen
New number of bits per pixel in off—screen ‘/
*7
New color table to assign to off—screen
*7
CGrafPort
Returns a pointer to the updated
/* Returns a handle to the updated GDevice /

7*
/*
7*
/*

newPixMap;
oldPixMap;
bounds;
depth;
bytesPerRow;
colors;
savedFore;
savedBack;
aColor;
qdVe rs ion;
savedPort;
savedDevice;
savedState;
error;

I Handle to the new off—screen PixMap /
*7
Handle to the old off—screen PixMap
*7
Boundary rectangle of off—screen
Depth of the off—screen PixMap *7

/*
/*
7*
/*
/*
/*

/*

I
/*
/*

/*

I
/*

*7
Number of bytes per row in the PixMap
Colors for the off—screen PixMap *1
Saved foreground color I
Saved background color *7
*/
Used to set foreground and background color
/
Version of QuickDraw currently in use
*/
Pointer to GrafPort used for save/restore
*7
Handle to GDevice used for save/restore
*7
Saved state of color table handle
Returns error code *7

7* Initialize a few things before we begin */
newPixMap = nil;
error = noErr;
7* Keep the old bounds rectangle,
if (EmptyRect ( newBounds ))
bounds = updPort—>portRect;
else
bounds = *newBounds;

or get the new one /

.

/* Keep the old depth, or get the old one /
if (newDepth = C)
depth = (*updPort_>portPixMap) .pixelSize;
else
depth = newDepth;

/ Get the old clut, or save new clut’s state and make it nonpurgeable /
nil)
if (newColors
colors = (**updPort_>portPixMap) .pmTable;
else
savedState = HGetState( (Handle)newColors );
HNoPurge( (Handle)newColors );
colors = newColors;
/
Calculate the number of bytes per row in the off—screen PixMap
*
2;
<<
31)
5)
+
>>
bounds.left)
t
(bounds.righ
bytesPerRow = ((depth

/

—

/ Get the current QuickDraw version /
(void) Gestalt ( gestaltQuickdrawVersion, &qdVersion );
*/
Make sure depth is indexed or depth is direct and 32—Bit QD installed
I depth == 8 I
1 I I depth == 2 I I depth == 4
if (depth
((depth == 16 ) ) depth = 32) && qdVersion >= gestalt32BitQD))
/*

/*
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kaxRowBytes)

/ Make sure a color table is
provided if the depth is indexed /

if (depth <= 8)
if (colors

= nil)
Indexed depth and clut is NIL;
error = paramErr;

7*

is parameter error */

else
7* # of bytes per row is more than
16,382; is parameter error /
error = pararnErr;
else
/* Pixel depth isn’t valid;
error
pararnErr;

is parameter error /

/* If sanity
checks succeed, attempt to create a new graphics environment /
if (error == noErr)

7* Allocate a new PixNap *7
newPixMap = (PixMapHandle)NewHandleClear( sizeof
if (newpixMap 1= nil)

(PixMap)

);

/* Initialize the
new PixMap for off—screen drawing *7
error = SetupPixMap( depth, &bounds, colors, bytesPerRow, newPixMap
);
if (error == noErr)

7* Save the old PixMap and
install the new,
oidPixMap = updPort—>portPixMap;
updPort—>portPixMap = newPixMap;

initialized one /

/* Save current port
& GDevice and set ones we’re updating *7
GetPort( &savedPort );
savedDevice = GetGDeviceO;
SetPort( (GrafPtr)updPort I;
SetGDevice ( updGDevice );

/ Set portRect, visRgn, and clipRgn
updPort—>portRect = bounds;
RectRgn( updPort—>visRgn, &bounds );
ClipRect( &bounds );

to

the given bounds rect *7

/* Update the GDevice /
((**newpixMap) .pixelSize <= 8)
(**updGDevice) .gdType = clutType;
ei se
(**updGDevice) .gdType = directType;
(**updGDevice) .gdPMap = newPixMap;
(**njpdGDevjce) .gdRect = (**newPixMap) .bounds;
if

/ Set color—device bit if PixMap isn’t black & white
if ((**newpixMap).pixelSize > 1)
SetDeviceAttribute( updGDevice, gdDevType,

true );

SetDeviceAttribute( uodGDevice, gdDevtype,

false

ei se

‘/

/* Save current
foreground/background colors and set to B&W *7
GetForeColor( &savedFore );
GetBackColor( &savedBack
aColor. red = aColor.green = aColor.blue = 0;
RGBForeColor( &aColor );
aColor. red = aColor.green = aColor.blue = OxFFFF;
RGBBackColor( &aColor );
/*

Copy old image to the new graphics environment */
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HLock( (Handle)oldPixMap );
CopyBits ( (BitMapPtr) *oldpixMap, & ((GrafPtr) updPort) —>portBits,
& (**oldPixMap) .bounds, &updPort—>portRect,
srcCopy, nil );
HUnlock( (Handle)oldPixMap 1;
/* Restore the foreground/background color /
RGBForeColor( &savedFore );
RGBBackColor( &savedBack );
/* Restore the saved port *1
SetPort ( savedPort );
SetGDevice( savedDevice );
/* Get rid of the old PixMap and its dependents /
Disposptr( (**oldPixMap) .baseAddr );
DisposeCTable( (**oldpixMap).pmTabie ) ;
DisposHandle( (Handle>old.PixMap );

else
error

=

MemErrorO;

1* Restore the given state of the color table
nil)
if (colors
HSetState( (Handle)coiors,

*/

savedState );

*/
Last Look Around The House Before We Go...
noErr)
(error

/* One

if

/* Some error occurred; dispose of everything we allocated /
nil)
if (newPixMap
.prnTabie)
DisposCTabie( (**newpixMap) .pmTabie H
jf ((**newpjxMap) .baseAddr)
DisposPtr ( (**newpixMap) .baseAddr );
DisposHandle ( (Handle) newPixMap );
if

return error;

UpdateOffScreen begins by checking the boundary rectangle, depth, or color table for emptiness,
zero, or NIL, respectively. If any these satisfy that condition, then the existing characteristic is
used. Next, the same sanity check that CreateOffScreen uses is done. If this sanity check succeeds,
then a new PixMap is allocated, and then it’s initialized by the SetUpPixMap routine that’s given in
Listing 2 which gives the new PixMap a new pixel image and its own copy of the color table. This
new PixMap is installed into the CGrafport after saving the reference to the old PixNap. Then, the
portRect, visRgn, and clipRgn of the CGrafPort are set to the new boundary rectangle, as is
the gdRect of the GDevice. The gdType of the GDevice is set either for the indexed-color or
direct-color model, the gdPMap is set to the new PizMap, and the device attributes are set according
to the pixel depth. Details about the settings for the CGrafPort and GDevice are in “Building the
CGrafPort” and “Building the GDevice,” respectively, earlier in this Note.
At this point, the off-screen graphics environment is ready with its new characteristics, but it has
garbage for an image because nothing has been drawn into it yet. The old PixMap, pixel image,
and color table are still around, so _CopyBit $ transfers the old image into the altered graphics
environment. _CopyBits handles the mapping from the old image’s characteristics to the new
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characteristics, so the altered graphics environment gets the best possible representation of the old
image according to its new characteristics.
Changing the Off-Screen Color Table
Sometimes, it’s useful to change some or all of the colors in an off-screen color table, or to replace
the off-screen color table with another one, so that the existing image in an indexed-color graphics
environment appears with new colors. For example, if you had an off-screen image of a blue car
and wanted to see what it looked like in green, you could change all of the shades of blue in the
off-screen color table to green, and then _CopyBits the image to the screen. Notice that this is
different from calling the UpdateOffScreen routine in the previous section with a different color
table. That routine tries to reproduce the colors from the original image as best it can in the new set
of colors. This section discusses the case in which you want the image’s colors to change.
The most obvious part of doing this is simply to get the color table from the off-screen pixel map’s
pmTable field and modify the entries, or to dispose of the off-screen graphics environment
’s
current color table and assign the new one to it. There’s one more step to complete the process
though. The discussion about GDevice records in “The Building Blocks” in this Note discusses
inverse tables and how they go hand-in-hand with color tables. If you alter or replace the color
table, you have to make sure that the inverse table of the off-screen drawing environment is rebuilt
according to the new colors because Color QuickDraw uses that inverse table to know what pixel
values to use for the specified color. You don’t have to rebuild the inverse table explicitly as long
as you tell Color QuickDraw that the color table changed. To do this, all you have to do is make
sure that the ctSeed of the changed or altered color table is set to a new value. And to do this, you
can simply call CTabchanged, which is documented on page 17-26 of the “Color QuickDraw”
chapter of inside Macintosh Volume VI. _CTabChanqed is available beginning with 32-Bit
QuickDraw and it’s available in system software version 7.0. If this routine isn’t available, then
you can still tell Color QuickDraw that the color table has been changed by calling _GetCTSeed and
assigning its result directly to your new color table’s ctSeed field.
The next time you draw into this off-screen drawing environment, Color QuickDraw checks the
ctSeed of the environment’s color table against the iTabSeed of the inverse table of the
environment’s GDevice. Because you changed the ctSeed of the color table either through
_CTabChanged or _GetCTSeed, these two seeds are different so Color QuickDraw automatically
rebuilds the inverse table of the current GDevi ce and then it copies the Ct Seed of the color table to
the iTabSeed of the rebuilt inverse table. Then drawing continues normally.
Follow That Screen!
One common need of off-screen graphics environments is that they have a depth and color table
that matches a screen. The CreateOffScreen routine requires a color table for indexed-color
environments, and a pixel depth. Because there can be more than one screen attached to a
Macintosh system, you have to decide which screen’s depth and color table you should use.
Typically, the depth and color table of the deepest screen that contains the area that you’re
interested in (probably the area of a window) is used. Another option is to use the depth and color
table of the screen that has the largest area of intersection with the area that you’re interested in. To
find the depth and color table of the screen on which you want to base an off-screen graphics
environment, you must use the list of graphics devices for all screens which is maintained by the
system. Every GDevice record for a screen has a handle to that screen’s PixMap, and you can fmd
the screen’s depth and color table there.
Listing 8 shows a routine called CreateScreenOffScreen which creates an off-screen graphics
environment that has the depth and color table of a selected screen. The first parameter, bounds,
specifies the rectangular part of the screen area in which you’re interested in global coordinates.
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be chosen. If you pass
new off-screen graphics
environment with the depth and color table of the deepest screen that intersects the bounds
rectangle. If you instead pass kLargestScreenArea, then the new off-screen graphics
environment is created with the depth and color table of the screen with the largest area of
intersection with the bounds rectangle.
screenOption parameter specifies how you want the screen to
kDeepe st Screen in this parameter, CreateScreenOffScreen creates the

The

.

MPW Pascal Listing 8
TYPE
ScreenOpt

(kDeepestScreen,

FUNCTION CreateScreenOffScreen
Rect;
bounds:
ScreenOpt;
screenOption:
CGrafPtr;
VAR retPort:
VAR retGDevice: GDHandle

kLargestAreaScreen);

(Global rectangle of part of screen to save)

(Use deepest or largest intersection area screen?)
(Returns a pointer to the new CGrafPort}
(Returns a handle to the new GDevlce)

): OSErr;
VAR
baseGDevice:
aGDevice:
basePixMap:
maxArea:
area:
cornmonRect:
norrnalBounds:
error:

GDHandle;
GDHandle;
PixMaoHandle;
Longlnt;
Longlnt;
Rect;
Rect;
Integer;

(GDevice to base off—screen on)
(Handle to each GDevice in the GDevice list)
(baseODevice’ S PixMap}
(Largest intersection area found)
(Area of rectangle of intersection)
(Rectangle of intersection)
(bounds rectangle normalized to (C, C))
(Error code)

BEGIN
error := noErr;
*)
Different screen options require different algorithms
IF screenOption = kDeepestScreen THEN
*)
(* Graphics Devices Manager tells us the deepest intersecting screen
(bounds)
ce
baseGDevice := GetMaxDevi
ELSE IF screenOption = kLargestAreaScreen THEN
(*

BEGIN
(* Get a handle to the first GDevice in the GDevice list )
aGOevice := GetDeviceList;
(* Keep looping until all GDevices have been checked *)
maxArea := 0;
baseGDevice := NIL;
WHILE aGDevice <> NIL DO
BEGIN
(* Check to see whether screen rectangle and bounds intersect )
IF SectRect(aGDevice.gdRect, bounds, commonRect) THEN
BEGIN
(* Calculate area of intersection )
commonRect.too) *
area := Longlnt(commonRect.bottom
t. left);
comrnonRec
Longlnt (cornmonRect. right
—

—

*)
Keep track of largest area of intersection so far
IF area > maxArea THEN
BEGIN
maxArea := area;
baseGDevice := aGDevice;
END;
END;
(*

(* Go to the next GDevice in the GDevice list *)
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aGDevice := GetNextDevice (aGDevlce);
END;
END
ELSE
error

paramErr;

is NIL *)
( If no screens intersect the bounds, baseDevice
THEN
noErr)
IF (baseGDevice <> NIL) AND (error =
BEGIN
(* Normalize the bounds rectangle )
norrnalBounds := bounds;
Off setRect (normalBounds, —normalBounds. left, —norrnalBounds.top);
(* Create off—screen graphics environment w/ depth,

clut of screen *)

baseGDevice .gdpMap;
basePixMap
error := CreateOffScreen(norrnalBounds, basePixMap”.pixelSize,
basePixMap”.pmTable, retPort, retGDevice);
END;

CreateScreenOffScreen := error;
END;

MPW C Listing 8
enuni
kDeepestScreen,
kLargestAreaScreen,

OSErr CreateScreenOffScreen
7*
*bounds,
Rect
1*
,
screenOption
short
/*
CGrafPtr *retport,
/
GoFiandie *retGDevice)
GDHandle
GDHandle
PixMapHandle
long
long
Rect
Rect
short
error

=

baseGDevice;
aGDevice;
basePlxMap;
maxArea;
area;
commonRect;
normalBounds;
error;

*1
Global rectangle of part of screen to save
/
Use deepest or largest intersection area screen
‘/
CGrafport
new
the
to
pointer
Returns a
Returns a handle to the new GOevice ‘/
1* GDevice to base off—screen on /

/* Handle to each GDevice in the GDevice list *7
/ baseGDevice’s PixMap */
7* Largest intersection area found *7
7* Area of rectangle of intersection *7
/* Rectangle of intersection ‘I
/ bounds rectangle normalized to (0, 0) ‘/
7* Error code /

noErr;

1* Different screen options require different algorithms

*/

if (screenOption == k.DeepestScreen)
/
7* Graphics Devices Manager tells us the deepest intersecting screen
bounds
ce(
);
GetMaxDevi
=
baseGDevice
else if (screenOption == kLargestAreaScreen)
7* Get a handle to the first GDevice in the GDevice list /
aGDevice = GetDeviceListQ;
7* Keep looping until all GDevices have been checked */
maxArea = 0;
baseGDevice = nil;
while (aGDevice = nil)
/
7* Check to see whether screen rectangle and bounds intersect
ct
))
if (SectRect( &(**aGDevice).gdRect, bounds, &commonRe
7* Calculate area of intersection *7
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area

=

(long) (cornmonRect.bottom
(long) (commonRect. right

—

—

commonRect.top)

*

commonRect. left);

7* Keep track of largest
area of intersection found so far
(area > maxArea)

I

if

maxArea = area;
baseGDevice = aGDevice;

/* Go to the next GDevice in
the GDevice List
aGDevice = GetNextDevice( aGDevice );

I

else
error

=

paramErr;

/* If no screens intersect
the bounds, baseDevice is NIL *7
(baseGDevice £= nil && error == noErr)

if

/* Normalize the
bounds rectangle */
*bounds;
normalBounds
Off setRect( &normalBounds, —norralBounds.Ieft, —r.ormal8ounds.tco
);

7* Create off—screen graphics environment
wI depth, clut of screen *7
basePixMap = (**baseGDevice) .gdPMap;
error = CreateOffScreen( &normalBounds, (**basePixkap) .pixelSize,
(**basepixMap).pmTable, retPort, rotC-Device
);
return error;

Finding the deepest screen that intersects an on-screen area is trivially easy because there’s
Graphics Devices Manager routine that finds it called _GetMaxDevice which is documented ona
page 2 1-22 of the “Graphics Devices Manager” chapter of Inside Macintosh Volume VI. The
rectangle in global coordinates of the screen area you’re interested in is passed to _GetMaxDevice,
and it returns a handle to the deepest screen that intersects that area, even if the area of intersection
is as small as one pixel. If no screens intersect that area, then GetMaxDevice returns NIL.
Finding the GDevice of the screen that has the maximum area of intersection with the screen area
you’re interested in isn’t quite so easy because there’s no single Graphics Devices Manager routine
to find this GDevice you have to search the GOevice list yourself. You can get a handle to the
first
GDevice in the list by calling _GetDeviceList, and you can get a
handle to each successive
GDevice by calling _GetNextDevice. _GetDeviceList is documented
on pages 21-21 through
21-22 of the “Graphics Devices Manager” chapter of Inside Macintosh Volume VI, and
_GetNextDevice is documented on page 21-22 of the same chapter. For each
GDevice in the list,
the area of intersection between the bounds and the gdRect of the GDevice is calculated. If the
calculated area is the largest area of intersection found so far, then that area and the GDevice of that
screen are remembered.
Once a winning GOevice has been chosen, either by being the deepest intersecting GDevice or
the
with the largest intersecting area, then CreateOffScreen routine is called with the pixel
depth and color table of the PixMap of the GDevice, and the bounds rectangle normalized that
so
its top-left coordinate has the coordinates (0, 0). CreateOffScreen returns with the new off-screen
graphics environment, and CreateScreenOffScreen returns this to the caller.
GDevice
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Choosing Your Off-Screen Memory
The CreateOffScreen routine in Listing 1 creates an off-screen graphics environment with its pixel
image allocated as a nonrelocatable block in the application’s heap. But this isn’t the only way that
the pixel image can be allocated. Pixel images can be big, and big blocks of nonrelocatable memory
in your heap can be expensive in terms of performance, and they can cause a bad case of heap
fragmentation. Why not put the pixel image in a relocatable block of memory instead? If there isn’t
much free memory in your heap and if MultiFinder or system software version 7.0 is running,
there’s memory that’s not being used by any open applications, called temporary memory
(formerly called MultiFinder temporary memory). Why not use this area of memory for the pixel
image? Some people have NuBus cards with plenty of memory on them. Why not move the pixel
image out of the heaps altogether and instead use NuBus memory for the pixel image? All of these
things can be done with simple modifications to what’s been discussed in this Note, and these
modifications are discussed in the next few paragraphs.
How can pixel images be relocatable? After all, pixel images are referred to only by the baseAddr
field of a PixMap, and the baseAddr is a pointer, not a handle. It’s true that while QuickDraw is
being used to draw into a graphics environment, the pixel image had better not move or else
QuickDraw will start drawing over the area of memory that the pixel image used to be rather than
where it is. But if QuickDraw isn’t doing anything with the graphics environment, then it doesn’t
care what happens to the pixel image as long as the baseAddr points to it once QuickDraw starts
drawing into the graphics environment. This implies a strategy: allocate the pixel image as a
relocatable block and let it float in the heap; when QuickDraw is about to to draw into the graphics
environment or to copy from it, lock the pixel image and copy its master pointer into the baseAddr
field of the PixMap; when the drawing or copying is fmished, unlock the pixel image. There are
many ways to implement this, and Listing 9 shows a code fragment for one very simple method.
MPW Pascal Listing 9
(* Allocate the pixel image;
use long multiplication to avoid overflow )
offBaseAddr := NewHandle(Locglnt(bytesPerRow)
(bounds.bcttom
bounds.topH;
:F of fBaseAddr <> NIL THEN
BEGIN
(* Initialize fields common to indexed and direct PixMaps *)
aPixMap”.baseAddr := Ptr(offBaseAddr); (* Reference the image *)
—

PROCEDURE LockOffScreen
offScreenPort: CGrafPtr {Ptr to off—screen CGrafPor:)

VAR
off ImageHnd: Handle;

{Handle to the off—screen pixel image)

BEGIN
(* Get the saved handle to the off—screen pixel image *)
of flmageHnd := Handle (offScreenPort.portPixMap.baseAddr);
(* Lock the handle to the pixel
image *)
HLock (off ImageHnd);
(* Put pixel image master pointer
into baseAddr so that QuickDraw can use it *)
off ScreenPort .portPixMap .baseAddr := of flmageHnd”;
END;
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PROCEDURE UnlockOffScreen(
of fScreenPort: CGrafPtr (Ptr to off—screen port)

VAR
offlmagePtr: Ptr;
off ImageHnd: Handle;

(Pointer to the off—screen pixel image)
(Handle to the off—screen pixel image)

BEGIN

(* Get the handle to the off—screen pixel image *)
off ImagePtr := off ScreenPort’ .portPixMap .baseAddr;

of flmageHnd

RecoverHandle(offlmagePtr);

Unlock the handle *)
HUnlock (off ImageHnd);
(*

*)
Save the handle back in the baseAddr field
Hnd);
Ptr(offlmage
aseAddr
of fScreenPort.portPixMap.b
END;
(*

MPW C Listing 9
*/
use long multiplication to avoid overflow
(unsigned long)bytesPerRow * (bounds—>bottom

;* Allocate the pixel image;

offBaseAddr = NewHandle(
bounds—>top) );
if (offBaseAddr 1= nil)

—

*/
Initialize fields common to indexed and direct PixMaps
/
(**apixMap).baseAddr = (Ptr)offBaseAddr; 7 Reference the image

/*

•

void LockOffScreen
CGrafPtr offScreenPort)
Handle of flmageHnd;

7*

Pointer to the off—screen CGrafPort /

/ Handle to the off—screen pixel image *7

/* Get the saved handle to the off—screen pixel image *1
of flmageHnd = (Handle) (**offScreenPort_>portPixMap) .baseAddr;

1* Lock the handle to the pixel image *7
HLock( off ImageHnd

7* Put pixel image master pointer into baseAddr so that QuickDraw can use it /
(**off5creenport_>portpjxp) .baseAdcir

void UnlockOffScreen
CGrafPtr offScreenPort)
offlmagePtr;
Ptr
Handle off ImageHnd;

*offlmageHnd;

/* Pointer to the off—screen CGrafPort

/

7* PoInter to the off—screen pixel image */
7* Handle to the off—screen pixel image *7

7* Get the handle to the off—screen pixel image /
off ImagePtr = (**offScreenport_>portPixMap) .baseAddr;
off ImageHnd = RecoverHandle( offlmagePtr );
/*

Unlock the handle */

HUnlock( off ImageHnd );
/* Save the handle back in the baseAddr field *7
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(Ptr) off ImageHnd;

Listing 9 starts with a code fragment from the SetUpPixMap routine that’s modified so
that it

allocates a new handle for the off-screen pixel image instead of a new pointer. This handle is saved
in the baseAddr field for now. When you’re about to draw into the off-screen graphics
environment or to copy from it, the LockOffScreen routine in Listing 9 should be called with a
pointer to the off-screen graphics environment’s CGrafPort as the parameter. It takes the handle to
the pixel image from the baseAddr field of the off-screen graphics environment’s PixMap and
passes it to _HLock which makes sure the pixel image can’t move in the heap. Then, the pixel
image’s handle is dereferenced to get the master pointer to the pixel image, and this master pointer
is copied into the baseAddr field. Now, QuickDraw can draw into or copy from the off-screen
graphics environment.
When you’re finished drawing into the off-screen graphics environment, the pixel image should be
unlocked, and the UnlockOffScreen routine in Listing 9 does this. The baseAddr field of the
PixMap holds the pixel image’s master pointer, so this is passed to _Reco
verHandle to get the
pixel image’s handle. This handle is passed to HUnlock to let the pixel image float in the heap
again, and then this handle is saved in the baseAddr field.
One potentially useful addition to the LockOffScreen routine would be a call to _MoveHHi just
before the call to _HLock. This helps reduce heap fragmentation while the pixel image is locked by
moving it up as high in the heap as possible before locking it, allowing the other relocatable blocks
to move without tripping over it. You have to be careful with _MoveHHi though because it not only
moves the handle as high in the heap as possible, it moves other relocatable blocks out of the top of

the heap to make room for the handle. This could involve moving huge amounts of memory,
and

it’s not unusual for _MoveHHi to take several seconds to do this.

How do you make an off-screen graphics environment that uses temporary memory for the pixel
image? Temporary memory is allocated as handles, so there’s almost no difference between using
temporary memory and using relocatable blocks in your own heap in the way that Listing 9 shows.
All you have to do is replace the calls to _NewHandle, HLock, and _HUnlock with calls
to
_TempNewHandle, _TempHlock, and _TempHUnlock. If temporary memory
handles are real, then
you don’t even have to replace the _HLock and _HUnlock calls—they work properly with
temporary memory handles that are real.You can tell whether temporary memory handles are real
not by caiiing Gestalt with the gestaltoSAttr selector. If the gestaltRealTempMemory bit or
is
set, then all temporary memory handles are real. See the sections “About Temporary Memory” and
“Using Temporary Memory” of Inside Macintosh Volume VI, pages 28-33 through 28-40.
How do you make an off-screen graphics environment that stores the pixel image on a NuBus
memory card? The Macintosh Memory Manager doesn’t keep track of heaps on NuBus memory
cards so it can’t be used to allocate memory on those cards, but if applications can use that card’s
memory at will, then an application can set up the off-screen graphics environment with its pixel
image in the NuBus card’s memory simply by setting the address of the card’s memory in
the
baseAddr field of the off-screen graphics environment’s PixMap instead
of allocating anything.
If your NuBus memory card doesn’t require 32-bit addressing mode to access its memory, then
setting the baseAddr to the address of the NuBus card’s memory is all you have to do. Some
NuBus memory cards require its memory to be accessed in 32-bit addressing mode. Without
32Bit QuickDraw, these memory cards can’t be used for storing the pixel image of an off-screen
graphics environment because Color QuickDraw without 32-Bit QuickDraw always reads
writes pixel images in 24-bit addressing mode regardless of whether the pixel image is in and
main
memory, on a NuBus video card, or on a NuBus memory card. With 32-Bit QuickDraw, Color
QuickDraw automatically switches to 32-bit addressing mode before reading or writing
a pixel
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image that’s on a video card. It won’t know to switch to 32-bit addressing mode if your off-screen
graphics environment uses a pixel image on a NuBus memory card that’s not a video card, but you
can tell it to make this switch by setting bit 2 of the pmversion field of the PixMap for the offscreen graphics environment. This is normally done by logically ORing the pmversion field with
the predefined constant baseAddr32. See “About 32-Bit Addressing” in Issue 6 of develop, page
36, for more details about how QuickDraw handles addressing modes.

The GWorid Factor
In May 1989, 32-Bit QuickDraw was introduced as an extension to the system. While it had a lot
of new features, the GWorld mechanism was the one that made the big news. GWorlds are offscreen graphics environments that you can have the system put together in one call. There’s no
need for routines like CreazeOffScreen, SetUpPixMap, or CreateGDevice—all of the off-screen
graphics environment is set up with _NewGWorld. You can change most of its characteristics with
_UpdateGWorld, set the current off-screen graphics environment with _SetGworld, and get rid of
the off-screen graphics environment with _DisposeGworld. All the GWorld routines are described
in the “Graphics Devices Manager” chapter of Inside Macintosh Volume VI. As an example,
Listing 10 shows the same routine as the ExerciseOffScreen routine that’s shown in Listing 5, but
Listing 10 uses GWorlds rather than the do-it-yourself routines that are defined in this Note.
MPW Pascal Listing 10
PROCEDURE ExerciseOffScreen;
CONST
kOffDepth
rGrayClut
rColorClut

=
=

8;
1600;
1601;

(Number of bits per pixel in off—screen environment)
{Resource ID of gray—scale clut)
(Resource ID of full—color clut)

VAR
grayPort:
colorPort:
savedPort:
savedDevice:
of fColors:
offRect:
circleRect:
count:
aColor:
error:

GWorldPtr;
GworldPtr;
GrafPtr;
GDHandle;
CTabHandle;
Rect;
Rect;
Integer;
RGBColor;
OSErr;

{Graphics environment for gray of f screen)
(Graphics environment for color off screen)
(Pointer to the saved graphics environment}
(Handle to the saved color environment)
(Colors for off—screen environments)
{Rectangle of off—screen environments)
(Rectangles for circle—drawing)
(Generic counter)
(Color used for drawing off—screen)
(Error return from off—screen creation)

BEGIN

(* Set up the rectangle for the off—screen graphics environments *)
SetRect(offRect, 0, 0, 256, 256);

(* Get the color table for the gray off—screen graphics environment *)
offColors := GetCtable (rGrayClut);
*)
Create the gray off—screen graphics environment
fColors, NIL,
of
error := NewGworld(grayPort, koffDepth, of fRect,
(*

[J);

IF error = noErr THEN
BEGIN
(* Get the color table for the color off—screen graphics environment *)
offColors := GetCTable(rColorClut);
(* Create the color off—screen graphics environment *)
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NewGworld(colorPort,

IF error
BEGIN

=

March 1992
kOffDepth, of fRect, of fColors,

NIL,

(H;

noErr THEN

(* Save the current
graphics environment *)
GetGWorld(savedPort, savedDevice);
(* Set the current graphics
environment to the gray one *)
SetGWorld(grayPort, NIL);

(* Draw gray—scale ramp into the gray off—screen
environment *)
FOR count := 0 TO 255 DO
BEGIN
aColor.red := count * 257;
aColor.green := aColor.red;
aColor.blue := aColor.green;
RGBForeColor (aColor);
MoveTo(0, count);
LineTo (255, count);
END;
(* Copy gray ramp into color
off—screen colorized with green *)
SetGWorld(colorPort, NIL);
aColor.red := $0000; aColor.green := $FFFF; aColor.bue := $0000;
RGBForeCoior (aColor);
CopyBits (GrafPtr (grayPort) .portBits,
GrafPtr (colorport) “.portBits,
grayPort’ portRect,
colorPort portRect,
srcCopy + ditherCopy, NIL);
(* Draw red, green,
and blue circles
PenSize(8, 8);
aColor.red := $FFFF; aColor.green :=
RGBForeColor (aColor);
circleRect
colorPort” .portRect;
FrameOval (circleRect);
aColor.red := $0000; aColor.green :=
RGBForeColor (aColor);
InsetRect(circleRect, 20, 20);
FrarneOval (circieRect);
aColor.red := $0000; aColor.green :=
RGBForeColor (aColor);
InsetRect(circleRect, 20, 20);
FrameOval (circleRect);

*)

$0000; aColor.blue

$0000;

$FFFF; aColor.olue

$0000;

$0000; aColor.blue := $FFFF;

(* Copy the color off—screen
environment to the current port *)
SetGWorld(savedport, savedDevice);
CopyBits (GrafPtr (colorPort) “.portBits,
savedPort” . portBits,
colorPort” portRect,
savedPort” .portRect,
srcCopy, NIL);

( Dispose of the off—screen graphics environments *)
DlsposeGworld grayPort);
DisposeGWorld(colorPort);
END;
END;
END;

MPW C Listing 10
*define kOffDepth

8

/* Number of bits per pixel in off—screen
environment /
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1600 / Resource ID of gray—scale clut *7
#define rGrayClut
*7
#define rColorClut 1601 7* Resource ID of full—color clut
void ExerciseOffScreen U
/* Graphics environment for gray off screen /
grayPort;
7* Graphics environment for color off screen /
colorPort;
7* Pointer to the saved graphics environment /
savedPort;
*/
savedDevice; 7* Handle to the saved color environment
/ Colors for off—screen environments /
of fCoiors;
7* Rectangle of off—screen environments /
of fflect;
7* Rectangles for circle—drawing */
circleRect;
/* Generic counter “7
count;
7* Color used for drawing off—screen */
aColor;
7* Error return from off—screen creation *7
error;

GWorldPtr
GworldPtr
CGrafPtr
GDHandle
CTabHandie
Rect
Rect
short
RGBColor
OSErr

/

7* Set up the rectangle for the off—screen graphics environments
SetRect( &offRect, 0, 0, 256, 256 );

*7
7” Get the color table for the gray off—screen graphics environment
offColors = GetCTable( rGrayClut );
Create the gray off—screen graphics environment *7
error = NewGorld( &grayPort, kOffDepth, &offRect, offColors,

7*

if (error

nil,

0

noErr)

==

“I

7* Get the color table for the color off—screen graphics environment
of fColors = GetCTable( rColorClut );
,
Create the color off—screen graphics environment
of
fColors,
&offRect,
kOffDepth,
(
error = NewGWorld &colorPort,

/

if

(error

==

nil,

0 );

noErr)

7* Save the current graphics environment /
GetGWorld( &savedPort, &savedDevice );
7* Set the current graphics environment to the gray one “7
SetGWorld( grayPort, nil );

I” Draw gray—scale ramp intc the gray off—screen environment /
for

(count

=

0; count < 256; count+)

aColor.red = aColor.green
RGBForeColor( &aColor );
MoveTo( 0, count );
LineTo( 255, count );

=

aColor.blue

=

count

*

257;

/* Copy gray ramp into color off—screen colorized with green *7
SetGWorld( colorPort, nil );
Ox0000; aColor.green = OxFFFF; aColor.blue = Ox0000;
aColor.red
RGBForeColor( &aColor );
CopyBits( & ((GrafPtr)grayPort)—>portBits,
& ( (GrafPtr)colorPort)—>portBits,
&grayPort—>portRect,
&colorPort—>portRect,
ditherCopy, nil );
srcCopy
7* Draw red, green, and blue circles *7
PenSize( 8, 8 );
aColor.red = OxFFFF; aColor.green = Ox0000; aColor.blue
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RGBForeColor( &aColor );
circieRect = colorPort—>pcrtRect;
FrameOval( &circleRect );
aColor.red = Ox0000; aColor.green
RGBForeColor( &aColor );
InsetRect( &circleRect, 20, 20 );
FrameOval( &circleRect );
aColor.red = Ox0000; aColor.green
RGBForeColor( &aColor );
InsetRect( &circleRect, 20, 20 );
FrameOval( &circleRect );

March 1992

OxFFFF; aColor.blue

=

Cx0000;

Ox0000; aColor.blue

=

OxFFFF;

/ Copy the color off—screen environment to the current port
SetGWorld( savedPort, savedDevice );
CopyBits( &((Grafptr)colorPort)—>portBits,
& ( (GrafPtr) savedPort)—>oortBits,
&colorPort—>portRect,
&savedPort—>portRect,
srcCopy, nil );
/* Dispose of the off—screen
graphics environments
DisposeGWorld( grayPort );
DisposeGWorld( colorPort );

*1

/

creates an off-screen graphics environment by creating a CGrafPort, PixMap, and
GDevice—the same structures that you normally put together when you make an off-screen
graphics environment yourself. In this aspect, and in fact in most aspects, there’s nothing magical
about GWorlds. Do GWorlds make the CreateOffScreen, DisposeOffScreen, and their dependents
useless? That depends on what your needs are. What follows are a few issues about off-screen
drawing and how that determines whether you use your own routines, such as CreateOffScreen, to
create and maintain off-screen graphics environments or whether you use GWorlds for the same
purpose.
_NewGWorld

I Want the Best Performance!
As mentioned in the last paragraph, there’s nothing magical about GWorlds in most aspects. In one
major aspect, there certainly is: the version of Color QuickDraw that runs with the 8.24 GC video
card’s acceleration on knows about GWorlds and can cache their CGrafPort, PixMap, GDevice,
inverse table, color table, and pixel image on the 8.24 GC card if there’s enough memory on it.
When this is done, QuickDraw operations on the GWorld can be much faster than they’d normally
be because the image data can stay in the card’s memory where the fast microprocessor is, and
image data doesn’t have to move across NuBus in transfer operations between the GWorld and the
screen. Additionally, these operations are executed asynchronously which increases the overall
speed of your programs. For details about how the 8.24 GC card and GC QuickDraw work, see
Guillermo Ortiz’s article, “Macintosh Display Card 8.24 GC: The Naked Truth,” in Issue 5 of
develop.
8.24 GC QuickDraw doesn’t know about the off-screen graphics environments that you create, so
it doesn’t cache its structures. All QuickDraw commands that move image data between the offscreen graphics environment and the screen have to move the data across NuBus, and that slows
down the operation in comparison to keeping all the image data on the card.
If you want the highest possible drawing and copying performance with the 8.24 GC card, you
must use GWorlds for your off-screen graphics environments.
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1 Want to Use a NuBus Memory Card for My GWorld’s Off-Screen Pixel Image
One common desire is to use a NuBus memory card to hold a pixel image. Because GWorlds are
so easy to set up, and because GWorlds have all the same parts that you can make for an off-screen
graphics environment, it’s tempting to make a GWorld and then point the baseAddr of the
GWorld’s PixMap at the NuBus card’s memory. But GWorlds are designed to be fairly atomic
structures, so they can’t be changed in this way. You can change a GWorld’s dimensions, depth,
and color table because there’s a routine CupdateGWorld) that is designed to change these things,
but you can’t change the pixel image without risking future compatibility.
If you want to have an off-screen graphics environment use a NuBus video card to store the pixel
image, you should set up your own off-screen graphics environment rather than use GWorlds.
This is covered earlier in this Note in “Choosing Your Off-Screen Memory.”

I Want My Program to Work on All System Software Releases
GWorlds have been around since 32-Bit QuickDraw was released (while system software version
6.0.3 was current). Until system software version 7.0, 32-Bit QuickDraw was an optional part of
the system, so you aren’t guaranteed use of GWorlds even under recent system software releases.
Obviously, if GWorlds aren’t available and your program still has to work with off-screen graphics
environments, then there’s no choice but to use your own routines for creating, maintaining, and
disposing of off-screen graphics environments. What’s usually done in these cases is to check via
_Gestalt whether GWorlds are available or not. If they aren’t, then you create your off-screen
graphics environment with your own routines. If they are, then you can use GWorlds without
having to take up memory with your code for creating off-screen graphics environments yourself.

Are We There Yet?
Reliable, understandable, and maintainable off-screen drawing routines means not taking short
cuts. The most common problems that people run into with off-screen drawing routines is the
appearance of strange colors and the gradual degradation of reliability as the program does more
off-screen drawing. Building an off-screen graphics environment out of a CGrafPort, GDevice,
and PixMap or by using GWorlds, combined with an understanding of how Color QuickDraw
uses off-screen graphics environments, helps get rid of these problems. Hopefully, this Note helps
you understand these things so that you can get better programs out the door faster.

Further Reference:
•

Apple Computer, Inc., Inside Macintosh Volume I, Addison-Wesley, Reading, MA, 1985

•

Apple Computer, Inc., Inside Macintosh Volume V, Addison-Wesley, Reading, MA, 1988.

•

Apple Computer, Inc., Inside Macintosh Volume VI, Addison-Wesley, Reading, MA,
1991.

•

Knaster, S., Macintosh Programming Secrets, Addison-Wesley, Reading, MA, 1988.

•

Leak, B., “Realistic Color For Real-World Applications,” develop, January 1990, 4-21.

•

Ortiz, G., “Braving Offscreen GWorlds,” develop, January 1990, 28-40.
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•

Ortiz, G., “Deaccelerated _CopyBits & 8.24 GC QuickDraw,” Macintosh Technical Note
#289, January 1991.

•

Ortiz, G., “Macintosh Display Card 8.24 GC: The Naked Truth,” develop, July 1990,
332-347.

•

Othmer, K., “QuickDraw’s CopyBits Procedure: BetLer Than Ever in System 7.0,”
develop, Spring 1991, 23-42.

•

Tanaka, F., “Of Time and Space and _CopyBits,” Macintosh Technical Note #277, June
1990.

•

Zap, J., F. Tanaka, J. Friedlander, and 0. Jernigan, “Drawing Into an Off-Screen
Bitmap,” Macintosh Technical Note #41, June 1990.

NuBus is a trademark of Texas Instruments.

#120:

Principia Off-Screen Graphics Environments

49

of 49

.

.

Macintosh Technical Notes
#121: Using the High-Level AppleTalk Routines
See also:

The AppleTalk Manager
Inside AppleTalk
AppleTalk Manager Update

Written by:
Updated:

Fred A. Huxham

May 4, 1987
March 1, 1988

What you need to do in order to use high-level App
leTalk routines depends
upon the interfaces you are using. Some differences
are outlined below.
MPW before 2.0
When calling the old high-level AppleTalk routines,
many programmers get mysterious
“resource not found” errors (-192) from such seem
ingly harmless routines as MPPOpen.
The resource that is not being found is ‘atpl’, a resou
rce that contains all the glue code
to the high-level routines. In order to use the high-leve
l routines, your application must
have this resource in its resource fork. The ‘atpl’
resource is included in a file called
“AppleTalk” with any compilers that use this outd
ated version of the AppleTalk interface.

MPW 2.0 and newer
A newer version of the alternate interfaces is avail
able in MPW 2.0; it includes bug fixes
and increased Macintosh II compatibility. With
this version of the interface, the ‘atpl’
resource is no longer used. Glue code is now linke
d into your application.
This will be the final release of the current-style
interface. It will be supported for some
time as the alternate interface. We have moved
to a more straightforward and simple
preferred interface, which is also implemented
in MPW 2.0 and newer, and is
described in the AppleTalk Manager chapter of Insid
e Macintosh vol. V. Developers are
free to continue to use the alternate interface, but
in the long run it will be advantageous
to move to the preferred interface.
Third Party Compilers
Third party compilers use interfaces that are built
from Apple’s MPW interfaces. Some
compilers may not have upgraded to the new
interfaces yet. Contact the individual
compiler manufacturers for more information.
Technical Note #121
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#122: Device-Independent Printing
See also:

The Printing Manager

Written by:
Updated:

Ginger Jernigan

May 4, 1987
March 1, 1988

The Printing Manager was designed to
give Macintosh applications a device
independent method of printing, but we have
provided device-dependent information,
such as the contents of the print record. Due
to the large number of printer-type drivers
becoming available (even for non-printer
devices) device independence is more
necessary than ever. What this means to you,
as a developer, is that we will no longer
be providing (or supporting) information regarding
the internal structure of the print
record.
We realize that there are situations where the
application may know the best method for
printing a particular document and may want
to bypass our dialogs. Unfortunately, using
your own dialogs or not using the dialogs at all,
requires setting the necessary fields in
the print record yourself. There are a number
of problems:
•

Many of the fields in the print record are undo
cumented, and, as we change the
internal architecture of the Printing Manager
to accommodate new devices, those
undocumented fields are likely to change.

•

Each driver uses the private, and many of
the public, fields in the print record
differently. The implications are that you wou
ld need intimate knowledge of how
each field is used by each available driver, and
you would have to set the fields in
the record differently depending on the driver
chosen. As the number of available
printer-type drivers increases, this can become
a cumbersome task.

Summary
To be compatible with future printer-like devices,
it is essential that your application print
in a device-independent manner. Avoid testing
undocumented fields, setting fields in the
print record directly and bypassing the existing
print dialogs. Use the Printing Manager
dialogs, PrintDefault and PrValidate to
set up the print record for you.
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#123: Bugs in LaserWriter ROMs
See also:

The Printing Manager
PostScript Language Reference Manual, Adobe Sys
tems

Written by:
Modified by:
Updated:

Ginger Jernigan
Ginger Jernigan

May 4, 1987
July 1, 1987
March 1, 1988

These are LaserWriter bugs that your users may enc
ounter when printing
from any Macintosh application. These are for your infor
mation; you cannot
code around them. The bugs described here occ
ur in the 1.0 and 2.0
LaserWriter ROMs.
To determine which ROMs their LaserWriter cont
ains, users can look at the test page
that the LaserWriter prints at start-up time. In addition
to other information (detailed in the
LaserWriter user’s manual), the ROM version is show
n at the bottom of the line graph.
The original LaserWriter contained version 1
.0 ROMs. The currently shipping
LaserWriter and those upgraded to the LaserWriter Plus
contain version 2.0 ROMs.
These are some of the problems we know of:
1.

If the level of paper in the paper tray is getting low,
and the user prints a document
that will cause the tray to become empty, a PostScrip error
t
may occur. This problem
exists in both the 1 .0 and 2.0 LaserWriter ROM5 and will
not be fixed in the next

ROM version.

2.

3.

If a user prints more than 15 copies of a documen
t, a timeout condition may occur
causing the print job to abort. With LaserShare, this
problem can occur with as few
as 9 copies. This problem is a result of the LaserWri
ter turning AppleTalk off while it
is printing. It doesn’t send out any packets to tell the
world it’s still alive while it is
printing, so the connection times out after about 2 minu
tes. This problem exists in
both the 1 .0 and 2.0 LaserWriter ROMs and will
not be fixed in the next ROM
version.
When printing a document that contains more than 10
patterns, users may receive
intermittent PostScript errors. This usually occurs
when trying to print a lot of
patterns, and a bitmap image on the same page
. The code for imaging patterns
allocates almost all of the available RAM for itself, so
when the bitmap imaging code
tries to allocate space, and there isn’t enough (and
it doesn’t know how to reclaim
memory from the previous operation), a limitcheck
error occurs. This problem
exists in 2.0 LaserWriter ROMs. It will be improved
but not fixed in the next ROM
version.

Technical Note #123
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4.

rent sized tray in the printer,
If a user chooses US Letter or B5 paper and has a diffe
will print assuming that the paper
and prints using manual feed, the LaserWriter
tray. For example, if they have a
being fed manually is the same size as that in the
t formatted for B5 letter using
US letter tray in the LaserWriter and print a documen
page. The printer assumes that
manual feed, the image will not be centered on the
prints the image positioned
the manually fed paper is also US letter size and
is a bug in the Note operator in
accordingly, despite the driver’s instructions. This
US letter and B5 letter paper
PostScript, which the driver uses for specifying the
tray in the printer when printing
sizes. The workaround is to tell the user to put an B5
ROMs and will not be fixed in
B5 manually. This problem exists in the 1.0 and 2.0
the next ROM version.
e of this bug happens when
By the way, an interesting, but annoying, occuranc
4.0 LaserWriter driver. When the
manually printing Legal sized documents with the
lected (which is the default) the
Larger Print Area option in the style dialog is dese
size. When the user prints the
driver uses the Note operator to specify the page
r tray in the printer, the image is
document using manual feed, and has a US lette
e. if you tell the user to turn on
shifted up on the page cutting off the top of the imag
driver specifies the page size
the Larger Print Area option in the style dialog, the
ed properly.
using Legal instead of Note and the image is print

.
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Written by:
Update by:
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Ginger Jernigan
Scott “ZZ” Zimmerman

May 4, 1987
Febuary?, 1988
March 1, 1988

When you use the low-level printer driver to
print, you don’t get the benefits of the erro
r
checking that is done when you use the
high-level Printing Manager. So, if the use
r
prints to an AppleTalk lmageWriter (including
an AppleTalk lmageWriter LQ) that is busy
printing another job, the driver doesn’t know
whether the printer is busy, offline, or
disconnected. Because of this, PrError will retur
n (and PrintErr will contain) abortErr.
Since there is no way to tell when you are print
ing to an AppleTalk lmageWriter, the only
workaround for this is to use high-level Printing
Manager interface.
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#125: The Effect of Spool-a-page/Print-a-page on
Shared Printers
See also:
Printing Manager
Technical Note #72—
Optimizing for the LaserWriter—Technique
s
Written by:
Ginger Jernigan
May 4, 1987
Updated:
March 1, 1988
This technical note discusses drawbacks of
using the spool-a-page!
print-a-page method of printing.
The “spool-a-page/print-a-page” method of print
ing prints each page of a document as a
separate job instead of calling PrpicFile
to print the entire picture file. Many
applications adopted this method of printing to avoi
d running out of disk space while the
lmageWriter driver was spooling the document
to disk. As long as you are printing to a
directly connected lmageWriter, you’re fine, but
if you are printing to remote or shared
devices (like the AppleTalk lmageWriter and
the LaserWriter), this method may create
significant problems for the user.
When a job is initiated by the application, the drive
r establishes a connection with the
printer via AppleTalk. When the job is complete
d, the driver closes the connection,
allowing another job the opportunity to print.
If each page is a job in itself, then the
connection is closed and reopened between each
page, allowing another application to
print between the pages of the document, which,
as you might imagine, could present a
significant problem. If two people are printing
to the same AppleTalk lmageWriter at the
same time and their applications use the “spool-a-page/prin
t-a-page” method of printing,
the pages of each document will be interleave
d at the printer.
Although there are good reasons for using this
method of printing, it is only useful for a
directly connected printer. From a compatibility
point of view, this method of printing is
built-in device dependence. Also, this method
could create serious problems for other
types of remote devices. Therefore, we are reco
mmending that applications avoid using
this method indiscriminately. You should chec
k available disk space to see how much
room you have before you print. If there isn’t
enough space for your entire document,
then print as much as you can (to minimize the
interleaving) before starting another job.
Whenever possible, applications should use the
print loop described on page 11-155 in
The Printing Manager chapter of Inside Macintos
h.
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l Language
Revised by:
Written by:

Rich Collyer & Mark Johnson
Rick Blair & Jim Friedlander

1989
May 1987

April

Note: Developer Technical Support takes the
view that
features which are best avoided for compatibility launching and sublaunching are
to make sure that when it is absolutely necessary (and other) reasons, but we want
to implement it, it is done in the
safest possible way.
This Technical Note discusses the “safest” meth
that supports inline assembly language with od of calling _Launch from a high-level language
the option of launching or sublaunching anot
her
application.
Changes since August 1988: Incorporated Tech
high-level language, changed the example to offer nical Note #52 on calling _Launch from a
a choice between launching or sublaunching,
added a discussion of the _Launch trap under
Mul
tiFinder, and updated the MPW C code to
include inline assembly language.
The Segment Loader chapter of Inside Macintos
h 11-53 states the following about the _Launc
trap:
h
“The routines below are provided for advanced
programmers; they can be called
only from assembly language.”
While this statement is technically true, it is
easy to call _Launch from any high-level language
which supports inline assembly code, and this
Note provides examples of calling Launch
MPW Pascal and C.
in
Before calling Launch, you need to declare
the inline procedure, which takes a variable of
type
pLaunchStruct as a parameter. Since the
compiler pushes a pointer to this parameter on
the
stack, you need to include code to put this poin
ter into AU. The way to do this is with a MOVE
L
(SP) +, AO instruction, which is $205F in
hexadecimal, so the first word after INLINE
is
$205F. This instruction sets up AO to contain a poin
ter to the filename and 4 (AO) to contain the
configuration parameter, so the last part of the inlin
e is the Launch trap itself, which is A 9F
in hexadecimal. The configuration paramete
$
2
r, which is normally zero, determines whether
application uses alternate screen and sound buffe
the
alternate buffers, you should avoid using them rs. Since not all Macintosh models support these
unless you have a specific circumstance which
requires them.
.

The Finder does a lot of hidden cleanup and
best if you do not try to replace the Finder withother tasks without user knowledge; therefore, it is
them return to your application. In the futur a “mini” or try to launch other programs and have
applications, and you will circumvent this if e, the Finder may provide better integration for
you try to act in its place by sublaunching othe
programs.
r
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ch another and have it return, and where
If you have a situation where your application must laun System Software versions, there is a
you are not worried about incompatibility with future
m well. System file version 4.1 (or
“preferred” way of doing this which fits into the current syste
her application; we term this call a
later) includes a mechanism for allowing a call to anot simple extensions to the parameter
of
“sublaunch.” You can perform a sublaunch by adding a set
block you pass to the _Launch trap.

Launch and MultiFinder
under the Finder. The application you
Under MultiFinder, a sublaunch behaves differently than
when the user quits that application, the
sublaunch becomes the foreground application, and will not necessarily be your application.
system returns control to the next frontmost layer, which
ests a sublaunch, your application will
If you set both high bits of LaunchF lags, which requ
tiFinder, the actual launch (and suspend
continue to execute after the call to Launch. Under Mul
trap, but rather after a call or more to
of your application) will not happen in the _Launch
WaitNextEvent.
if there is not enough memory to launch
Under MultiFinder, _Launch currently returns an error ication, or if the desired application is
the desired application, if it cannot locate the desired appl
made active. If you attempted to
already open. In the latter case, that application will not be
will terminate, and control will given to
launch, MultiFinder will call SysBeep, your application control will return to your application,
h,
the next frontmost layer. If you attempted to sublaunc
user.
the
to
and it is up to you to report the error
sublaunch, and you should check it for
Currently, Launch returns an error in register DO for a
O then your sublaunch was successful.
errors (DO<O) after any attempts at sublaunching. If DO>=
der (APDA) and Macintosh Technical
You should refer to the Programmer’s Guide to MultiFin Revisited: The 6.0 System Release,
der
Notes #180, MultiFinder Miscellanea and #205, MultiFin
er.)
for further discussion of the _Launch trap under MukiFind

Finder
Working Directories and Sublaunching With the
problem sublaunching creates under
Putting aside the compatibility issue for the moment, the only
trol Blocks (WDCBs). Unless the
the current system is one of Working Directory Con
an MFS volume, you must create a new
application you are launching is at the root directory or on
the application.
WDCB and set it as the current directory when you launch
is opened (allocated) by Standard File
In the example which follows, the new working directory
do not use Standard File and cannot
and its WDRefNum is returned in reply vRefNum. If youfolder or root directory, then you must
assume, for instance, that the application was in the blessed
WD. You should give the new WDCB
open a new working directory explicitly via a call to _Open
would know to deallocate when it saw it
a WDProcID of ‘ERII<’, so the Finder (or another shell)
was allocated by a “sublaunchee.”
rams which are sublaunched may, in
Although the sublaunching process is recursive (i.e., progthe number of WDCBs which can be
turn, sublaunch other programs), there is a limit of 40 on
WDCBs very quickly if many programs
created. With this limit, you could run out of available WDCBs they had created. Make sure
the
were playing the shell game or neglecting to deallocate
OErr (—121) means that all available
tMWD
A
wD.
Open
ng
_PB
you check for all errors after calli
.
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WDCBs have been allocated, and if you receive this
error, you should alert the user that the
sublaunch failed and continue as appropriate.
Warning:

Although the example included in this Note covers subl
Developer Technical Support strongly recommends that aunching,
developers
not use this feature of the _Launch trap. This trap will
change in
the not-too-distant future, and when it does change,
applications
which perform sublaunching will break. The only circu
mstance in
which you could consider sublaunching is if you are
implementing
an integrated development system and are prepared to
deal with the
possibility of revising it every time Apple releases a new
version of
the System Software.

MPW Pascal
{It is assumed that the Signals
are caught elsewhere; see Technical
Note #88 for more information on
the Signal mechanism)
(the extended parameter block to
Launch}
TYPE
pLaunchStruct
‘LaunchStruct;
LaunchStruct
RECORD
pfName
: StringPtr;
param
: INTEGER;
LC
: PACKED ARRAY[O..1] OF CHAR; (extended
parameters:)
extBlockLen : LONGINT; (number of byte
s in extension
6)
fFlags
: INTEGER; (Finder file info flags (see
below)
launchFlags : LONGINT; (bit 31,30=1
for sublaunch, others reserved)
END; {LaunchStruct}
FUNCTION Launchlt(pLaunch: pLaunchS
truct) : OSErr; (< 0 means error)
INLINE $205F, $A9F2, $3E80;
pops pointer into AO, calls Launch,
pops DO error code into result:
MOVE.L
(A7)+,AO
Launch
MOVE.W DO, (A?)
; since it MAY return
PROCEDURE Dobaunch(subLaunch: BOOL
EAN);

(Sublaunch if true and launch if
false)

VAR
myLaunch
:
where
:
reply
:
myFileTypes
:
numFileTypes :
myPH
:
dirNameStr
:

LaunchStruct;
Point;
SFReply;
SFTypeList;
INTEGER;
CInfoPBRec;
str255;

(launch structure)
(where to display dialog)
(reply record)
(we only want APPL5)

BEGIN
where.h := 20;
where.v := 20;
numFileTypes:= 1;
myFileTypes(0J:= APPL;
(applications only!)
(Let the user choose the file to
Launch)
SFGetFile(where, “, NIL, numFileType
s, myFileTypes,
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IF reply.good THEN BEGIN
dirNameStr:= reply.fName;

{initialize to file selected)

(Get the Finder flags)
WITH rnyPB DO BEGIN
ioNamePtr := @dirNameStr;
ioVRefNum:= reply. vRefNum;
ioFDirlndex:= 0;
ioDirlD:= 0;
END; (WITH)
Signal (PBGetCatlnfo (@MyPB, FALSE));
t application is)
(Set the current volume to where the targe
Signal(SetVol(NIL, reply.vRefNum));
(Set up the launch parameters)
WITH myLaunch DO BEGIN
(pointer to our fileName)
pfName := @reply.fName;
buffers)
(we dont want alternate screen or sound
param := 0;
next)
junk
non—
is
there
that
Launch
tell
(here to
LC := LC;
past this long word)
block
param.
of
(length
6;
extBlockLen :=
for RO access:)
(copy flags; set bit 6 of low byte to 1
GetCatlnfo)
(from
s;
fdFlag
drlnfo.
.ioFlFn
fFlags : myPB
ingly)
(Test subLaunch and set LaunchFlags accord
IF subLaunch THEN
(set BOTH high bits for a sublaunch}
LaunchFlags : $C0000000
ELSE
(Just launch then quit)
LaunchFlags := $00000000;
END; (WITH)
which explains that
(launch; you might want to put up a dialog
ed for some reason.)
launch
be
dnt
coul
on
icati
the selected appl
Signal (Launchlt (@myLaunch));
END; (IF reply.good)
END;
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MPWC
typedef struct LaunchStruct
char
*pfName;
short mt
param;
char
LC[2];
long mt
extBlockLen;
short mt
fFlags;
long mt
launchFlags;
*pLaunchstruct;

7* pointer to the
name of launchee *1
I*extended parameters:*I
/*number of bytes in
extension
6*!
/*Finder file info flags
(see below) */
/*bit 31,30==l for sublaunc
h, others reserved*/

pascal OSErr Launchlt( pLaunchS
truct pLnch)
= (0x205F, CxA9F2, 0x3E80};

1*

<

C means error *1

7* pops pointer into
AC, calls Launch, pops DO error
code into result:
MOVE.L
(A7)+,
A0
_Launch
MOVE.W DO, (A7)
;

OSErr DoLaunch (subLaunch)
Boolean
1* DoLaunch *1
struct LaunchStruct
Point
SFReply
SFTypeLi st
short mt
HFilelnfo
char
OS Er r

since it MAY return /

7* Sublaunch if true
and launch if false

subLaunch;

*/

myLaunch;
where;
/*where to display dialog*/
reply;
/*reply record*/
myFileTypes;
we only want APPLs *7
numFileTypes=l;
myPB;
*dirNameStr;
err;

where.h = 80;
where.v = 90;
myFileTypes[0J = ‘APPL’;
7* we only want APPLS *7
/*Let the user choose the
file to Launch*!
SFGetFile(where,
nil, numFileTypes, myFileTypes,
nil, &reply);
if

(reply.good)
dirNameStr

&reply.fName;

/*initialize to file selected*
!

/*Get the Finder flags*/
myPB. ioNamePtr= dirNameStr;
myPB. ioVRefNum= reply. vRefNum;
myPB.iorDirlndex= 0;
myPB.ioDirlD = 0;
err
PBGetCatlnfo((CInfoPBPtr)
if (err != noErr)
return err;

&myPB,false);

/*Set the current volu
me to where the target appl
ication is/
err = SetVol(nil, reply.vRefNum
);
if (err
noErr)
return err;

/*Set up the launch pararneters*!
myLaunch.pfName = &reply.fN
ame;
myLaunch.param = 0;

/*pointer to our fileName*
/
!*we don’t Want alter
nate screen
or sound buffers*/
/*set up LC so as to
tell Launch that there is nonjunk next*/
myLaunch.LC[0) = ‘L’; myL
aunch.LC[l) = ‘C’;
myLaunch.extBlockLen = 6;
/*length of param.
block past
this long word*!
/*copy flags; set
bit 6 of low byte to 1 for RO access:*!
myLaunch.fFlags = myPB.ioFlFn
drlnfo.fdFlags;
/*from GetCatlnfo*/

#126: Sub(Launching) From a High-Level Lang
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1* Test subLaunch and set launchFlags acco
( subLaunch
myLaunch.launchFlags
else
myLaunch.launchFlags

if

=

*/

OxC0000000;

/*set BOTH hi bits for a sublaunch

Ox00000000;

1* Just launch then quit

err = Launchlt(&myLaunch);
if (err < 0)

1* call

*1
*1

Launch

m the user /
/* the launch failed, so put up an alert to infor
LaunchFailed;
return err;
else
return noErr;
/*if reply.good*/

/*DoLaunch*I

Further Reference:
3, The Segment Loader
• Inside Macintosh, Volumes 1-12, 11-53, & IV-8
• Programmer’s Guide to MultiFinder (APDA)
and Beyond
• Technical Note #129, _SysEnvirons: System 6.0
• Technical Note #180, MukiFinder Miscellanea
The 6.0 System Release
• Technical Note #205, MultiFinder Revisited:

.
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#127: TextEdit EOL Ambiguity
See also:

TextEdit

Written by:
Updated:

Rick Blair

May 4, 1987
March 1, 1988

TESetSelect may be used to position the
insertion point at the end of a line.
There is an ambiguity, though; should the insertion poin
t appear at the end of
the preceding line or the start of the following one? It
is possible to determine
what will happen, as you are about to see.

There is an internal flag used by TextEdit to determine wher
e the insertion point at the
end of a line appears. This flag is part of the clikStuff field
in the TERec. It is there
mainly for the use of TEClick, but it is also used by TES
etSelect (although it defaults
to the right side of the previous line).
The following code can be used to force the insertion point
following line when it is positioned at the end of a line; in MPWto appear at the left of the
Pascal:
TEDeactivate (tH);
tH”.clikStuff := 255;
TESetSelect(eolcharpos,
TEActivate (ti!);

eolcharpos,

tH);

{position caret on left)
{arnbiguous point)

In MPWC:
TEDeactivate (ti!);
(**tH) .clikStuff = 255;
TESetSelect(eolcharpos, eolcharpos,
TEActivate(tH);

ti!);

/*position caret on left*/
/*ambiguous point*/

If you want to ensure that the caret is on the right side (to
which it normally defaults) then
substitute a zero for the 255.

Technical Note #127
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#128: PrGeneral
See also:

The Printing Manager
Technical Note #118—
How to Check and Handle Printing Errors

Written by:
Updated:

Ginger Jernigan

May 4, 1987
March 1, 1988

The Printing Manager architecture has been expanded
to
procedure called PrGeneral. The features described here include a new
special-purpose features, intended to solve specific prob are advanced,
lems for those
applications that need them. The calls to determine
introduce a good deal of complexity into the application’s printer resolution
code, and should be
used only when necessary.
Version 2.5 (and later) of the lmageWriter drive and
r
version 4.0 (and later) of the
LaserWriter driver implement a generic Printing Man
ager procedure called PrGeneral.
This procedure allows the Print Manager to expand
in functionality, by allowing printer
drivers to implement various new functions. The Pasc
al declaration of PrGeneral is:
PROCEDURE PrGeneral

(pData:

Ptr);

The pData parameter is a pointer to a data block.
The structure of the data block is
declared as follows:
TGnlData

= RECORD
{lst 8 bytes are common for all
PrGeneral calls)
iOpCode
: INTEGER;
{input}
iError
INTEGER;
{output)
lReserved : LONGINT;
{reserved for future use)
{more fields here, depending on parti
cular call}
END;

The first field is a 2-byte opcode, iOpCode, which
acts like a routine selector. The
currently available opcodes are described below.
The second field is the error result, iError, whic
h is returned by the print code. This
error only reflects error conditions that occur durin
g the PrGeneral call. For example, if
you use an opcode that isn’t implemented in a parti
cular printer driver then you will get a
OpNotlmpl error.
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Here are the errors currently defined:
CONST
noErr = 0;
NoSuchRsl
OpNotlmpl

=
=

(everything’s hunky}
isn’t available)
(the resolution you chose
this opcode}
ort
supp
n’t
does
r
(the drive

1;
2;

k PrError. If noErr is returned, then
After calling PrGeneral you should always chec
then the current printer driver doesn’t
you can proceed. If ResNotFound is returned,
opriately. See Technical Note #118 for
support PrGeneral and you should proceed appr
Manager.
details on checking errors returned by the Printing
of
field (that means don’t use it). The contents
lError is followed by a four byte reserved
that the application uses. There are
the rest of the data block depends on the opcode
LaserWriter drivers.
currently five opcodes used by the lmageWriter and

The Opcodes
eneral:
Initially, the following calls are implemented via PrG

(get resolution data): iOpCode = 4
SetRsl (set resolution): iOpCode = 5
6
DraftBits (bitmaps in draft mode): iOpCode
noDraftBits (no bitmaps in draft mode): iOpCode
GetRotn (get rotation): iOpCode = 8

• GetRslData

•
•
•
•

=

7

to find out what physical resolutions
The GetRslData and SetRsl allow the application
resolution. DraftBits and
the printer supports, and then specify a supported
ged via
of the lmageWriter, allowing bitmaps (ima
noDraftBits invoke a new feature
her
e. GetRotn lets an application know whet
Copysits) to be printed in draft mod
s.
work
ne
description of how each routi
landscape has been selected. Below is a detailed

The GetRslData Call
know what
returns a record that lets the application
The application can then use SetRsl
resolutions are supported by the current printer.
one it will use. This is the format of the
(description follows) to tell the printer driver which
input data block for the GetRslData call:

GetRslData (iopcode

TR5IRg

=

iMin,
END;

=

RECORD
iMax: Integer;

4)

(used in TGetRslBlk}

discrete resolutions)
(0 if printer only supports

(used in TGetRslBlk}
TRslRec = RECORD
(a discrete, physical resolution)
er;
sl:
Integ
iXRsl, iYR
END;
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TGetRslBlk = RECORD
(data block for GetRslData call)
iOpCode:
Integer;
(input; = getRslDataOp}
iError:
Integer;
(output)
iReserved:
Longlnt;
(reserved for future use)
iRgType:
Integer;
{output; version number)
XRs1Rg:
TRs1Rg;
(output; range of X resolutions)
YR51Rg:
TRs1Rg;
(output; range of Y resolutions)
iRslRecCnt: Integer;
(output; how many RslRecs follow)
rgRslRec:
ARRAY[1. .27] OF TRslRec;
(output; number filled depends on
printer type)
END;

The iRgType field is much like a version number; it determines
the interpretation of the
data that follows. At present, a iRgType value of 1 applies both to the
LaserWriter and to
the lmageWriter.
For variable-resolution printers like the LaserWriter, the resolution
range fields xRslRg
and YRs1Rg express the ranges of values to which the X and Y
resolutions can be set.
For discrete-resolution printers like the lmageWriter, the values in
the resolution range
fields are zero.
Note: In general, X and Y in these records are the horizontal and
vertical directions of
the printer, not the document! In landscape orientation, X is horizo
ntal on the printer but
vertical on the document.
After the resolution range information there is a word which gives
the number of
resolution records that contain information. These records indicat
e the physical
resolutions at which the printer can actually print dots. Each resolut
ion record gives an X
value and a Y value.
When you call PrGeneral you pass in a data block that looks like this:
OpCode=4

iword

Error Code

1 word

Reserved

2 words

RangeType

=

1

1 word

X Resolution Range:
min=O,max=O

2words

Y Resolution Range:
mm =0, max = 0

2 words

Resolution Record Count =0

1 word

Resolution Record #1:
X = 0, V =0

2 words

Resolution Record #2..27
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Below is the data block returned for the LaserWriter:
1 word

OpCode =4
Error Code (0

=

1 word

okay)

2 words

Reserved
RangeType

=

1 word

1

X Resolution Range:
min=72,max=1500

2words

Y Resolution Range:
mm = 72, max 1500

2 words

Resolution Record Count

=

1

1 word
2 words

Resolution Record #1:
X = 300, Y = 300

same for this printer. There
Note that all the resolution range numbers happen to be the
Y resolutions of the printer
is only one resolution record, which gives the physical X and
(300x300).
Below is the data block returned for the ImageWriter.
1 word

OpCode =4
Error Code (0

=

1 word

okay)

2 words

Reserved
RangeType

=

1 word

1

X Resolution Range:
mm =0, max = 0

2 words

Y Resolution Range:
mm = 0, max = 0

2 words

Resolution Record Count

=

4

1 word

Resolution Record #1:
X= 72, Y=72

2 words

Resolution Record #2:
X=144,Y= 144
Resolution Record #3:
X = 80, Y =72

2 words

Resolution Record #4:
X=160,Y= 144

2 words

2 words

discrete resolutions can be
All the resolution range values are zero, because only
rds giving these discrete physical
specified for this printer. There are four resolution reco
resolutions.
mation for a particular printer
Note that GetRslData always returns the same infor
er configuration information.
type—it is not dependent on what the user does or on print
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The SetRsl Call
SetRsl (iopcode = 5) is
GetRslData to determine

block:
TSetRslBlk =
iOpCode:
iError:
iReserved:
hPrint:
iXRsl:
iYRsl:
END;

used to specify the desired imaging resolution, after using
a workable pair of values. Below is the format of the data

RECORD
Integer;
Integer;
Longlnt;
THPrint;
Integer;
Integer;

{data block for SetRsl call)
(input; = setRslOp}
(output)
(reserved for future use}
(input; handle to a valid print
(input; desired X resolution)
(input; desired Y resolution)

record)

hprint should
PrValidate. If

be the handle of a print record that has previously been pass
ed to
the call executes successfully, the print record is updated with the
new
resolution; the data block comes back with 0 for the error and
is otherwise unchanged.

However, if the desired resolution is not supported, the error
is set to noSuchRsl and the
resolution fields are set to the printer’s default resolution
Note that you can undo the effect of a previous call to SetR
sl by making another call that
specifies an unsupported resolution (such as OxO), forcing the
default resolution.

The DraftBits Call
DraftB±ts (iOpCode

6) is implemented on both the lmageWriter and the LaserWriter.
(On the LaserWriter it does nothing, since the LaserWriter
is always in draft mode and
can always print bitmaps.) Below is the format of the data block:
TDftBitsBlk =
iOpCode:
iError:
lReserved:
hPrint:
END;

hPrint should
PrValidate.

RECORD
Integer;
Integer;
Longlnt;
THPrint;

(data block for DraftBits and NoDraftBits
calls}
(input; = draftBitsOp or noDraftBitsOp)
(output)
(reserved for future use)
{input; handle to a valid print record)

be the handle of a print record that has previously been pass
ed to

This call forces draft-mode (i.e., immediate) printing, and will
allow bitmaps to be printed
via CopyBits calls. The virtue of this is that you avoid spoolin
g large masses of bitmap
data onto the disk, and you also get better performance.
The following restrictions apply:
This call should be made before bringing up the print dialogs
because it affects their
appearance. On the ImageWriter, calling DraftBits disab
les the landscape icon in
the Style dialog, and the Best, Faster, and Draft buttons in
the Job dialog.
Technical Note #128
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•

bitmaps in draft mode, or
if the printer does not support draft mode, already prints
does not print bitmaps at all, this call does nothing.

•

Only text and bitmaps can be printed.

•

d.
As in the normal draft mode, landscape format is not allowe

•

no reverse paper motion
Everything on the page must be strictly Y-sorted, i.e.
means you can’t have two
between one string or bitmap and the next. Note that this
dary of each object must
or more objects (text or bitmaps) side by side; the top boun
be no higher than the bottom of the preceding object.

like the results. But note that if
The last restriction is important. If you violate it, you will not
combine them into one before
you want two or more bitmaps side by side, you can
just printing bitmaps you can
calling CopyBits to print the result. Similarly, if you are
rotate them yourself to achieve landscape printing.

The NoDraftBits Call
the
7) is implemented on both the lmageWriter and
draft
in
ys
LaserWriter is alwa
LaserWriter. (On the LaserWriter it does nothing, since the
block is the same as that for
mode and can always print bitmaps.) The format of the data
the DraftBits call.

NoDraftBits (iOpCode

=

call. if there was no preceding
This call cancels the effect of any preceding DraftBits
draft-mode printing anyway, this call
DraftBits call, or the printer does not support
does nothing.

The GetRotn Call
Here is the
8) is implemented on the imageWriter and LaserWriter.
format of the data block:
GetRotn (iOpCode

=

RECORD
TGetRotnBlk =
Integer;
iopCode:
Integer;
iError:
Longlnt;
lReserved:
THPrint;
hPrint:
fLandscape: Boolean;
SignedByte;
bXtra:

(data block for GetRotn call)
(input; = getRotnOp}
{output}
(reserved for future use)
{input; handle to a valid print
(output; Boolean flag}
(reserved)

record)

END;

hPrint should
PrValidate.

been passed to
be the handle to a print record that has previously

ds cape is true.
If landscape orientation is selected in the print record, then fLan
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How To Use The PrGeneral Opcodes
The SetRsl and DraftBits calls may requ
ire the print code to suppress certain options
in the Style and/or Job dialogs, therefore they
should always be called before any call to
the Style or Job dialogs. An application migh
t use these calls as follows:

•

•

Get a new print record by calling PrintO
efault, or take an existing one from
a
document and call PrValidate On it.

•

Call GetRslData to find out what the
printer is capable of, and decide what
resolution to use. Check PrError to be sure
the PrGeneral call is supported on this
version of the print code; if the error is Res
NotFound, you have older print code and
must print accordingly. But if the PrError return
is 0, proceed:

•

Call SetRsl with the print record and the des
ired resolution if you wish.

•

Call DraftBits to invoke the printing of bitm
aps in draft mode if you wish.
Note that if you call either SetRsl or DraftB
its, you should do so before the use see
r
s
either of the printing dialogs.
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Gestalt & _SysEnvirons—a Never-Ending Story
Dave Radcliffe
Jim Friedlander

May 1992
May 1987

This Technical Note discusses the latest changes and enhancements in the _Gesta
lt and

_SysEnvirons calls.

Changes since October 1991: Clarified information on Gestalt information for
Macintosh
PowerBook computers and added information on the Macintosh LC II
and the
gestaltHardwareAttr selector.

Introduction
Previous versions of this Note provided the latest documentation on new information
the
SysEnvirons trap could return. DTS will continue to revise this Note to provide this
information; however, as the Gestalt trap is now the preferred method for determ
information about a machine environment, this Note will also provide up-to-date inform ining
ation on
Gestalt selectors.

Gestalt
This Note now documents Gestalt selectors and return values added since the release
inside Macintosh Volume VI. Please note that this is supplemental information; for the compleof
te
description of Gestalt and its use, please refer to Inside Macintosh Volume VI.
The Macintosh LC II is identical to the Macintosh LC, except for the presence of an MC68
030

processor, so it returns the same gestaitMachineType response as the Macintosh LC
(i.e. 19).
Develo

pers are reminded that the gestaitMachineType selector is for informational purposes
and should not be used as a basis for programmatic decisions. As always, developersonly
are
encouraged to test for the specific features they need and not to rely on any particular machin
e
having a particular set of features.
Note: The Macintosh PowerBook 100 Developer Notes and the Macintosh PowerBook 740/17
0
Developer Notes, available from APDA and on the Developer CD Series disc and
AppleLink, incorrectly document gestaitMachineType response values for
the
Macintosh PowerBook computers. The following values are, and have always been,
the
correct values.
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Additional Gestalt Response Values
gestaltMachineType response values
gestaltQuadra900
gestaltPowerBookl7o
gestaltQuadra700
gestaltClassicll
gestaltPowerBookl0o
gestaltPowerBookl4o

=

gestaltxeyboardType response values
gestaltPwrBookADBKbd
qestaltPwrBooklSOADBKbd

=

=

=

Macintosh
Macintosh
Macintosh
Macintosh
Macintosh
Macintosh

Quadra 900
PowerBook 170
Quadra 700
Classic II
PowerBook 100
PowerBook 140

20;
21;
22;
23;
24;
25;

(
{
{
{
(
{

12;
13;

{ PowerBook Keyboard
{ PowerBook Keyboard (ISO)

gestaltHardwareAttr Selector
The gestaltHardwareAttr selector has been a source of confusion for developers since
originally documented in Inside Macintosh Volume VI. This section will try to reduce that
confusion and also introduce additional information returned by the selector. But be warned that
use of this selector for anything other than informational purposes should be deemed a
compatibility risk. In other words, if you are dependent on the information returned by this
selector to function on existing computers, you will almost certainly have problems on future
systems.
The reason for this is that gestaltHardwareAttr returns very low-level hardware
information. If you need to use this information, it implies you are too hardware dependent. So
be very careful about using this information.
The principal source of confusion is bit 7, described as gestaltHasSCSl. What this bit really
means is the machine is equipped with SCSI based on the 53C80 chip, which was introduced in
the Macintosh Plus. This bit will be zero on the Macintosh IIfx and the Macintosh Quadra
computers because they have a different low-level SCSI implementation. The Macintosh IIfx has
a 53C80 compatible chip that also supports SCSI DMA. It reports this information using bit 6 of
the gestaltHardwareAttr response. The Macintosh Quadra computers have yet another
SCSI implementation based on the 53C96 chip and so report different information (see below).
Another source of confusion is bit 4 (gestaltHasSCC). The Macintosh IIfx and Macintosh
Quadra 900 have intelligent I/O processors (lOPs) that normally isolate the hardware and make
direct access to the SCC impossible. Normally, these machines will report that they do not have
an SCC implying, correctly, that were you to attempt to access it directly, you would fail.
However, if the user has used the Compatibility Switch control panel to enable compatibility
mode, gestaltHasSCC will report true indicating you may access the SCC directly. But
remember that doing so means you are doing direct hardware access and that there may be a day
when you can’t access the SCC under any circumstances.

New gestaltHardwareAttr Values for Macintosh Quadra Computers
Below are the new bits supported by the Macintosh Quadra computers. Any other bits remain
undocumented and subject to change.
gestaltHasSCSI96l

2 of 5

=

21;

#129:

{

53C96 SCSI controller on

internal bus

_Gestalt & _SysEnvirons—a Never-Ending Story

.

Developer Technical Support
gestaltHasSCSI962

May 1992
=

22;

{ 53C96 SCSI controller on external bus

_SysEnvirons
_SysEnvirons was the standard way to determine the feature
s available on a given machine.
The preferred method to get this information is now
_G e s t a 1 t; information on
_SysEnvirons is now provided only for backward compatibility
.
As originally conceived, _SysEnvirons would check the
versionRequested parameter to
determine what level of information you were prepared
to handle, but this technique means
updating SysEnvirons for every new hardware produc
t Apple produces. With system
software version 6.0, SysEnvirons introduced version
2 of environsVers ion to
provide information about new hardware as we introduce
it; this new version returns the same
SysEnvRec as version 1.
Beginning with system software version 6.0.1, Apple
releases a new version of
SysEnvirons only when engineering makes changes to its
structure (that is, when they add
new fields to SysEnvRec); all existing versions return accura
te
environment even if part of that information was not origina information about the machine
lly defined for the version you
request. For example, if you call SysEnvirons with
versionRequested = 1 on a
Macintosh IIfx, it returns a machineType of envMacllf
x even though this machine type
originally was not defined for version 1 of the call.
You should use version 2 of SysEnvirons until Apple
releases a newer version. MPW 3.0
defines a constant curSysEnvVers, which can be used
to minimize the need for source code
revisions when SysEnvirons evolves. Regardless
of
software should be prepared to handle unexpected values the version used, however, your
and
about functionality based on current expectations. For examp should not make assumptions
le, if your software currently
requires a Macintosh II, testing for machineType >=
envMacll may result in your
software trying to run on a machine that does not support
the features it requires, so test for
specific functionality (that is, hasFPU, hasColorQD, and
so on).

Warning:

This test for specific functionality is particularly true of
FPUs (floating-point
units). Some CPUs, such as the Macintosh Ilsi, may
have optional, userinstalled FPUs; therefore, an application should not assume
that any Macintosh
with a microprocessor greater than a 68000 (for example,
68020, 68030 or
68040) has an FPU (68881/68882 or built-in for the 68040)
. If an application
makes a conditional branch to execute floating-point instructions
directly, then it
should first explicitly check for the presence of the FPU.

You should always check the environsVersion when
returning from SysEnvirons
since the glue always returns as much information as
possible, with environsVers ion
indicating the highest version available, even if the call
returns an en vS e iTo oB ± g (—5502)
error.

Calling _SysEnvirons From a High-Level Language
Due to a documentation error in Inside Macintosh Volume V,
DTS still receives questions about
how to call _SysEnvirons properly from Pascal and
C. Inside Macintosh defines the Pascal
interface to SysEnvirons as follows:
#129: _Gestalt & _SysEnvirons—a Never-Ending Story
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FUNCTION SysEnvirons

VAR theWorid:

INTEGER;

(versRequested:

SysEnvRecPtr)

OSErr;

:

a VAR parameter), it is not correct to pass a
Because the World is passed by reference (as
al would then generate a pointer to this pointer
SysEnvRecPt r in the second argument. Pasc
AO. (The assembly-language information is
and pass that to the SysEnvirons trap in
want a pointer to a SysEnvRec in AO.) The
essentially correct; _SysEnvirons really does
fore:
correct Pascal interface to SysEnvirons is there
FUNCTION SysEnvlrons

(versionRequested:

INTEGER;

VAR theWorid:

SysEnvRec)

:

OSErr;

the stack. The Pascal interface glue then
In this case, Pascal pushes a pointer to theworid on
calls SysEnvirons. Everything is
pops this pointer off the stack directly into AO and
copacetic.

face:
C programmers should recognize their corresponding inter
pascal OSErr SysEnvirons

(short versionRequested,

SysEnvRec *theWorld)

“SysEnvRec. It also sometimes refers to
insignificant because in reality MPW does
this type as SysEnvRecPtr. The inconsistency is
it is never needed.
not define any such type, under either name; therefore,
Managers must be initialized before calling
Inside Macintosh also states that “all of the Toolbox Startup documents (INITs), for instance,
SysEnvirons.” This statement is not necessarily true.
g any of the Toolbox Managers. Keep in
may wish to call SysEnvirons without initializin
zero result if the AppleTalk drivers are not
mind that the atDrvrVersNum field returns a
essor type, and other key data return
initialized. The system version, machine type, proc
normally.

Inside Macintosh defines the type SysEnvPtr

Additional

SysEnvirons Constants

which are not documented in inside
The following are new SysEnvirons constants intosh Volume V-i, Compatibility
Mac
Macintosh; however, you should refer to Inside
Guidelines, for the rest of the story.

machineType
envMacllx
envMacllcx
envSE3O
envPortable
envMacllci
envMacllfx
envMacClassic
envMacllsi
envMacLC
envMacQuadra900
envMacPowerBookl7o
envMacQuadra700
envMacClasslcll
envMacPowerBooklO0
envMacPowerBookl10

4 of 5

=

5;
6;
7;
8;

=

9;

=

=
=

=

=
=
=

11;
15;
16;
17;
18;
19;
20;
21;
22;
23;

{

Macintosh
{ Macintosh
( Macintosh
( Macintosh
( Macintosh
Macintosh
{ Macintosh
{ Macintosh
{ Macintosh
Macintosh
( Macintosh
{ Macintosh
( Macintosh
( Macintosh
( Macintosh

IIx
IIcx
SE/30
Portable
lId
IIfx
Classic
Ilsi I
LC
Quadra 900
PowerBook 170
Quadra 700
Classic II
PowerBook 100
PowerBook 140
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processor
env68030
env6SO4O

4;
5;

{ M068030 processor
{ MC68040 processor

6;
7;
8;
9;

(
{
(
{

10;
11;
12;
13;

{ Apple Keyboard II
{ Apple Keyboard II (ISO)
{ PowerBook Keyboard
{ PowerBook Keyboard (ISO)

keyBoardType
envPrtblADBKbd
envPrtbllSOKbd
envStdISOADBKbd
envExtISOADBKbd
envADBKbdII
envADBISOKbdII
envPwrBkADBKbd
envPwrBklSOKbd

=
=
=
=

=

=

Portable Keyboard
Portable Keyboard (ISO)
Apple Standard Keyboard (ISO)
Apple Extended Keyboard (ISO)

Further Reference:
Inside Macintosh, Volumes V and VI, Compatibility
Guidelines
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#130: Clearing ioCompletion
See also:

The File Manager

Written by:
Updated:

Jim Friedlander

May 4, 1987
March 1, 1988

When making synchronous calls to the
File Manager, it is not necessary to clear
ioComplet ion field of the parame
ter block, since that is done for you.

Some earlier technotes explicitly cleared
ioComplet ion, with the knowledge that
this
was unnecessary, to try to encourage
developers to fill in all fields of parameter bloc
ks
as indicated in Inside Macintosh.
By the way, this is true of all parame
ter calls—you only have to set fields that are
explicitly required.
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Macintosh Technical Notes
#131: TextEdit Bugs in System 4.2
Written by:
Updated:

Chris Derossi

June 1, 1987
March 1, 1988

This note formerly described the known bugs with the version
of Styled
TextEdit that was provided with System 4.1. Many of these bugs were
fixed in
System 4.2. This updated Technical Note describes the remaining
known
problems.

TEStylinsert
Calling TEStyllnsert while the TextEdit record is deactiv
ated causes unpredictable
results, so make sure to only call TEStyllnsert when the TextEd
it record is active.

TESetStyle
When using the doFace mode with TESet Style, the style that
you pass as a parameter
is ORed into the style of the currently selected text. If you pass
the empty set (no styles)
though, TESetStyle is supposed to remove all styles from
the selected text. But
TESet Style checks an entire word instead of just
the high-order byte of the tsFace
field. The style information is contained completely in the
high-order byte, and the
low-order byte may contain garbage.
If the low-order byte isn’t zero, TESetStyle thinks that the
tsFace field isn’t empty, so it
goes ahead and ORs it with the selected text’s style. Since the
actual style portion of the
tsFace field is zero, no change occurs with the text.
If you want to have TESet Style
remove all styles from the text, you can explicitly set the tsFa
ce field to zero like this:
VAR

myStyle
anlntPtr

TextStyle;
:

Integer;

BEGIN
anlntPtr := @myStyle.tsFace;
anIntPtr := 0;
TESetStyle(doFace, myStyle, TRUE,

textH);

END;

Technical Note #131
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TEStylNew
TESt ylNew is called. Because of
The line heights array does not get initialized when
ht. This is easily solved by calling
this, the caret is initially drawn in a random heig
don’t hurt
tylNew. Extra calls to TECalText
TECalText immediately after calling TES
e Systems.
anything anyway, so this will be compatible with futur

of the text which corresponds to the
An extra character run is placed at the beginning
TEStylNew was called. This can
font, size, and style which were in the grafPort when
. To avoid this, call TextSize with
cause the line height for the first line to be too large
If the text’s style information cannot be
the desired text size before calling TEStylNew.
a small value (like 9) before calling
determined in advance, then call TextSize with
TEStylNew.

TEScroll
ins in the new TextEdit. TEScroll
The bug documented in Technical Note #22 rema
lacements causes the insertion point
called with zero for both vertical and horizontal disp
re; check to make sure that dV and dH
to disappear. The workaround is the same as befo
are not both zero before calling TEScroll.

Growing TextEdit Record
k the LineStarts array in the
TextEdit is supposed to dynamically grow and shrin
ad, when lines are added, TextEdit expands
TERec so that it has one entry per line. Inste
dy big enough. In addition, TextEdit
the array without first checking to see if it’s alrea
never reduces the size of this array.
rd is used, the larger it will get. This
Because of this, the longer a particular TextEdit reco
single TEReC for many operations
can be particularly nasty in programs that use a
during the program’s execution.

Restoring Saved TextEdit Records
restoring styled text which involves
Applications have used a technique for saving and
les. When restoring, TEStylNew is
saving the contents of all of the TextEdit record hand
osed. The saved handles are then
called and the TextEdit record’s handles are disp
ique should not be used for the
loaded and put into the TextEdit record. This techn
nulistyle handle in the style record.
handle from the style record should
Instead, when TEStylNew is called, the nuliStyle
ensure that the fields in the null-style
be copied into the saved style record. This will
record point to valid data.

.
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#87: Error in FCBPBRec
See also:

The File Manager

Written by:
Updated:

Jim Friedlander

August 18, 1986
March 1, 1988

The declaration of a FCBPBReC is wrong in Inside Macintosh Volume IV and
early versions of MPW. This has been fixed in MPW 1 .0 and newer.
An error was made in the declaration of an FCBPBRec parameter block that is used in
PBGetFCBInf0 calls. The field ioFCBlndx was incorrectly listed as a LONGINT. The
following declaration (found in Inside Macintosh):
ioRefNum:
filler:
ioFCBlndx:
1oFCBF1Nm:

INTEGER;
INTEGER;
LONGINT;
LONGINT;

should be changed to:
ioRe fNurn:
filler:
ioFCBlndx:
ioFCBFillerl:
ioFCBF1Nm:

Technical Note #87
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#88: Signals
See also:

Using Assembly Language (Mixing Pascal & Assembly)

Written by:

Rick Blair

August 1, 1986
March 1, 1988

Updated:

Signals are a form of intra-program interrupt which can greatly aid clean,
inexpensive error trapping in stack frame intensive languages. A program
may invoke the Signal procedure and immediately return to the last
invocation of Cat chSignal, including the complete stack frame state at that
point.
Signals allow a program to leave off execution at one point and return control to a
convenient error trap location, regardless of how many levels of procedure nesting are
in between.
The example is provided with a Pascal interface, but it is easily adapted to other
languages. The only qualification is that the language must bracket its procedures (or
functions) with LINK and UNLK instructions. This will allow the signal code to clean up at
procedure exit time by removing Cat chsignal entries from its internal queue. Note:
only procedures and/or functions that call CatchSignal need to be bracketed with LINK
and UNLK instructions.

Important:

InitSignals

must be called from the main program so that A6 can be set

up properly.
Note that there is no limit to the number of local CatchSignals which may occur within
a single routine. Only the last one executed will apply, of course, unless you call
FreeSignal. FreeSignal will “pop” off the last CatchSignal. If you attempt to Signal
with no CatchSignals pending, Signal will halt the program with a debugger trap.
InitSignals creates a small relocatable block in the application heap to hold the
signal queue. If CatchSignal is unable to expand this block (which it does 5 elements
at a time), then it will signal back to the last successful CatchSignal with code = 200. A
Signal (0) acts as a NOP, so you may pass OSErrs, for instance, after making File
System type calls, and, if the OSErr is equal to NoErr, nothing will happen.

Technical Note #88
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may not be used in an expression if the stack is used to evaluate that
expression. For example, you can’t write:
Cat chSignal

c:= 3*catchsignal;

4

“Gotcha” summary
1.
2.
3.

Routines which call CatchSignal must have stack frames.
InitSignals must be called from the outermost (main) level.
Don’t put the CatchSignal function in an expression. Assign the result to an
INTEGER variable;

4.

i.e.

i:=CatchSignal.

It’s safest to call a procedure to do the processing after Catchsignal returns. See
the Pascal example TestSignals below. This wiN prevent the use of a variable
which may be held in a register.

Below are three separate source files. First is the Pascal interface to the signaling unit,
then the assembly language which implements it in MPW Assembler format. Finally,
there is an example program which demonstrates the use of the routines in the unit.
(File ErrSignal.p}
UNIT ErrSignal;
INTERFACE
(Call this right after your other initializations
words as early as you can in the application)
PROCEDURE InitSignals;

(InitGraf,

etc.)——in other

will catch
(Until the procedure which encloses this call returns, it
. When
Signal
to
passed
the
code
ng
returni
calls,
Signal
subsequent
These calls
zero.
of
code
a
returns
it
y,
initiall
encountered
is
CatchSignal
procedure.
one
in
CatchSignals
le
multip
may
have
you
i.e.
may “nest”;
Each nested CatchSignal call uses 12 bytes of heap space
FUNCTION CatchSignal : INTEGER;
(This undoes the effect of the last CatchSignal. A Signal will then invoke
the CatchSignal prior to the last one.}
PROCEDURE FreeSignal;
then
(Returns control to the point of the last CatchSignal. The program will
code
parameter
behave as though that CatchSignal had returned with the
supplied to Signal.)
PROCEDURE Signal (code: INTEGER);
END.
(End of ErrSignal.p}
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Here’s the assembly source for the routines themselves:
ErrSignal code w.
defined

IriitSignal,

CatchSignal,FreeSignal,

Signal

Version 1.0 by Rick Blair
PRINT
INCLUDE
INCLUDE
INCLUDE
INCLUDE
PRINT

OFF
‘Traps.a’
‘Too lEqu a’
‘QuickEqu.a’
‘SysEqu.a’
ON
.

200

CatchSigErrEQU
SigChunks
EQU
FrameRet
EQU
SigBigA6
EQU

5
4
$FFFFFFFF

;“insufficient heap” message
;number of elements to expand by
;return addr. for frame (off A6)
;maximuin positive A6 value

A template in MPW Assembler describes the layout of a collection of data
without actually allocating any memory space. A template definition starts
with a RECORD directive and ends with an ENDR directive.
To illustrate how the template type feature works, the following template
is declared and used. By using this, the asseiier source appromixates very
closely Pascal source for referencing the corresponding information.
;template for
SigElement
SigSP
SigRetAddr
SigFRet
SigElSize

our table
RECORD
DS.L
DS.L
DS.L
EQU
ENDR

elements
;the zero is the template origin
;the SP at the CatchSignal—(DS.L just like EQU)
;the address where the CatchSigrial returned
;return addr. for end, procedure
*
;just like EQU 12
0
1
1
1

The global data used by these routines follows. It is in the form of a
RECORD, but, unlike above, no origin is specified, which means that memory
space *will* be allocated.
This data is referenced throug)n a WITH statement at the beginning of the
procs that need to get at this data. Since the Assembler knows when it is
referencing data in a data module (since they must be declared before they
are accessed), and since such data can only be accessed based on A5, there
is no need to explicitly specify AS in any code which references the data
(unless indexing is used)
Thus,, in this program we have omitted all A5
references when referencing the data.
.

SigGlobals RECORD
SigEnd
SigNow
SigHandle

DS.L
DS.L
DC.L
ENDR

Technical Note #88
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;not a template(as above)
;current end of table
;the MRU element
;handle to the table
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;PROCEDURE InitSignals;

EXPORT

InitSignals PROC
IMPORT
WITH

CatchSignal
SigElement, SigGlobals

ment and the global data
;the above statement makes the template SigEle
ure
;record SigGlobals available to this proced
*SigChunks*SigElSize, DO
MOVE L
;try to get a table
NewHandle
;we couldn’t get that!?
forgetit
BNE S
.

L
L
L
L

MOVE
MOVE.
MOVE
MOVE
RTS
ENDP
.

.

.

forgetit

CatchSignal PROC
IMPORT
WITH
MOVE L
MOVE L
BEQ
MOVE L
MOVE L
ADD L
MOVE L
CMP L
BNE. S
.

.

.

-

.

.

;save it
AO,SigHandle
w
;point “now” before start
,SigNo
#—SigElSize
#SigChunks*SigElSize,SigEnd ;save the end
;make A6 valid for Signal
#SigBigA6,A6

; FUNCTION CatchSignal: INTEGER;
EXPORT
, SigDeath
Signal
etup,
SiggyS
SigElement, SigGlobals

(5P)+,A].
SigHandle, DO
SigDeath
DO,AO
SigNow, DO
#SigElSize, DO
DO, SigNow
SigEnd, DO
catchit

;grab return address
;handle to table
;if NIL then croak
;put handle in A-register

;save new position
;have we reached the end?
;no, proceed

4

#SigChunks*SigElSize,DO ;we’ll try to expand
ADD.L
;save new (potential) end
DO,SigEnd
MOVE.L
SetHandleSize
;uinp around if it worked!
@0
BEQ.S

JSR

ourselves
;restore old ending offset
SigNow,SigEnd
#SigElSize, DO
;ditto for current position
DO,SigNow
*catchSigErr, (SP) ;we’ll signal a “couldn’t
catch” error
course
of
returns
;never
Signal

@0

MOVE.L

SigNow,00

catchit

MOVE.L
ADD L
MOVE L
MOVE L
CMP L
BEQ.S
MOVE L

deref.
(AO) ,AO
to new entry
;point
DO,AO
in entry
SP
;save
SP, SigSP (AO)
address there
return
;save
Al, SigRetAddr (AO)
outer level?
the
we
at
;are
#SigBigA6, AG
or cleanup needed
frame
no
;yes,
@0
frame return
old
;save
et(AO)
FrameRet(A6),SigFR
address

signals,

we use ‘em
MOVE L
MOVE L
SUB. L
MOVE.W
.

.

.

.

.

.

.
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LEA
MOVE L
CLR W
JMP

SiggyPop, AO
AO,FrameRet (A6)
(SP)
(Al)

JSR
MOVE L
SUB L
MOVE L
JMP
END?

SiggySetup
SigFRet (AO) ,AO
#SigElSize, DO
DO, SigNow
(AO)

PROC
IMPORT
WITH
JSR
MOVE L
SUB L
MOVE L
RT S
END?

EXPORT
;PROCEDURE FreeSignal;
S iggySetup
SigElernent, SigGlobals
SiggySetup
;get pointer to current entry
SigFRet(AO),FrarneRet(A6) ;“pop” cleanup code
#SigElSize, DO
DO,SigNow
;“pop” the entry

PROC
EXPORT
WITH
MOVE W
BNE S
MOVE L
ADDQ L
JMP

EXPORT
;PROCEDURE Signal (code:INTEGER);
SiggySetup, SigDeath
SigElement, SigGlobals
4(SP),D1
;get code
;process the signal if code is non—zero
(SP),AO
;save return address
#6,SP
;adjust stack pointer
(AO)
;return to caller(code was 0)

@0

JSR
BRA. S

SiggySetup
SigLoopi

SigLoop
SigLoopi

UNLK
CMP.L
BLO. S
MOVE L
MOVE L
MOVE.W
JMP

A6
;unlink stack by one frame
SigSP(AO) ,A6
;is A6 beyond the saved stack?
S igLoop
;yes, keep unlinking
SigSP (AO) , SP
;bring back our SP
SigRetAddr (AO) ,AO ;get return address
Dl, (SP)
;return code to Catchsignal
(AO)
;Houston, boost the Signal!
(or Hooston if you’re from the Negative Zone)

MOVE L
MOVE L
MOVE L
BEQ.S
MOVE L
BMI S
ADD L
RT S

SigHandle, AO
(AO),AO
AO,DO
SigDeath
SigNow, DO
SigDeath
DO,AO

@0

0

SiggyPop

.

.

.

FreeSignal

.

.

Signal

.

.

.

.

.

SiggySetup

.

.

.

.

.

.

SigDeath

_Debugger

;set cleanup code address
;no error code (before its time)
;done setting the trap
;get pointer to element
;get proc’s real return address
;“pop” the entry
gone

;get pointer to entry

;deref.
;to set CCR
;nil handle means trouble
;grab table offset to entry
;if no entries then give up
;poirit to current element

;a signal sans catch is bad news

END?
END
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Now for the example Pascal program:
PROGRAM TestSignals;
USES ErrSignal;
VAR i:INTEGER;
PROCEDURE DoCatch(s :STR255;
BEGIN
IF code<>O THEN BEGIN
Writein (5, code);
Exit (TestSignals);

code: INTEGER);

END;
END; {DoCatch}
PROCEDURE Easy;
PROCEDURE Never;
PROCEDURE DoCatch(s :STR255;
BEGIN
IF code<>O THEN BEGIN
Writeln(s,code);
Exit (Never);
END;
END; (DoCatch)

code: INTEGER);

BEGIN (Never)
i : =CatchSignal;
DoCatch(’Signal caught from Never,

code

‘,

i );

i :=CatchSignal;
IF i<>O THEN DoCatch(’Should never get here!’,i);

4

FreeSignal; {“free the last CatchSignal)
ignal)
Signal(7); (Signal a 7 to the last CatchS
END; {Never)
BEGIN (Easy)
Never;
(this won’t be caught in Never)
Signal(69);
a procedure exits.)
(all local CatchSignals are freed when
END; (Easy)
BEGIN (PROGRAM)
InitSignals; (You must call this early on!)
the program)
(catch Signals not otherwise caught by
i : =CatchSignal;
IF i<>O THEN
DoCatch(’Signal caught from main, code =
Easy;
END.

The example program produces the foflowing two lines of output:
Signal Caught from Never, code = 7
Signal Caught from main, Code = 69

Technical Note #88
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#89: DrawPicture Bug

Written by:
Updated:

Ginger Jernigan

August 16, 1986
March 1, 1988

Earlier versions of this note described a bug in DrawPicture. This bug never
occurred on 64K ROM machines, and has been fixed in System 3.2 and
newer. Use of Systems older than 3.2 on non-64K ROM machines is no
longer recommended.
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#90: SANE Incompatibilities
Written by:
Updated:

August 14, 1986
March 1, 1988

Mark Baumwell

System 2.0.
Earlier versions of this note described a problem with SANE and ines, which
Use of System 2.0 is only recommended for Macintosh 128 mach has been
contain the 64K ROMs. Information specific to 64K ROM machines
deleted from Macintosh Technical Notes for reasons of clarity.
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Macintosh Technical Notes
#91: Optimizing for the LaserWriter—Picture Comments
See also:

The Print Manager
QuickDraw
Technical Note #72—
Optimizing for the LaserWriter—Techniques
Technical Note #27—MacDraw Picture Comments
PostScript Language Reference Manual, Adobe Systems
PostScript Language Tutorial and Cookbook,
Adobe Systems
LaserWriter Reference Manual

Written by:
Modified by:
Updated:

Ginger Jernigan
Ginger Jernigan

November 15, 1986
March 2, 1987
March 1, 1988

This technical note is a continuation of Technical Note #72. This technical
note discusses the picture comments that the LaserWriter driver recognizes.
This technical note has been modified to include corrected descriptions of
the SetLinewidth, PostScriptFi.le and ResourcePS comments and to
include some additional warnings.
The implementation of QuickDraw’s picComment facility by the LaserWriter driver allows
you to take advantage of features (like rotated text) which are available in PostScript but
may not be available in QuickDraw.
Warning: Using PostScript-specific comments will make your code printer-dependent
and may cause compatibility problems with non-PostScript devices, so don’t use them
unless you absolutely have to.

Some of the picture comments below are designed to be issued along with QuickDraw
commands that simulate the commented commands on the Macintosh screen. When the
comments are used, the accompanying QuickDraw comments are ignored. If you are
designing a picture to be printed by the LaserWriter, the structure and use of these
comments must be precise, otherwise nothing will print. If another printer driver (like the
lmageWriter I/Il driver) has not implemented these comments, the comments are ignored
and the accompanying QuickDraw commands are used.
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Below are the picture comments that the LaserWnterdriver recognizes:
Kind

Data Size

TextBegin
TextEnd
St ringBegin
StringEnd
TextCenter

150
151
152
153
154

6
0

*

LineLayoutOff

*

LineLayoutOn

155
156
160

Type

*
*

*
*
*
*
*
*

Data

Description

TTxtPicRec
NIL
NIL
NIL
TTxtCenter

Begin text function
End text function
Begin pieces of original string
End pieces of original string
Offset to center of rotation

0
0

NIL
NIL

Turns LaserWriter line layout off
Turns LaserWriter line layout on

0
0

NIL
NIL
NIL
P0 lyVe rb

Begin special polygon
End special polygon
Ignore following poly data
Close, Fill, Frame

NIL

Close the poly

TDashedLine
NIL
Point

Draw following lines as dashed
End dashed lines
Set fractional line widths

NIL
NIL
PSData
FileName
NIL
Type/ID/Index

Set driver state to PostScript
Restore QuickDraw state
PostScript data in handle
FileName in data handle
QuickDraw text is sent as Postscript
PostScript data in a resource file

0
0
8

PolyBegin
PolyEnd
Polylgnore
PolySmooth

161
163
164

picPlyClo

165

0
1
0

DashedLine
DashedStop
SetLineWidth

180
181
182

0
4

PostScriptBegin 190
PostScriptEnd
191
PostScriptHandlel92
PostScriptFile
193
TextlspostScript 194
ResourcePS
195

**RotateBegin
**RotateEnd

0
0
—

-

0
8

200
201
202

4
0
8

TRotation
NIL
Center

Begin rotated port
End rotation
Offset to center of rotation

**Formsprinting
210
**EndFormsprinting 211

0
O

NIL
NIL

Don’t clear print buffer after each page
End forms printing after PrClosePage

* *

*
**

t

Rot ateCenter

These comments are only implemented in LaserWriter driver 3.0 or later.
These comments are only implemented in LaserWriter driver 3.1 or later.
These comments are not available when background printing is enabled.

Each of these comments are discussed below in six groups: Text, Polygons, Lines,
PostScript, Rotation, and Forms. Code examples are given where appropriate. For other
examples of how to use picture comments for printing please see the Print example
program in the Software Supplement (currently available through APDA as “Macintosh
Example Applications and Sources 1.0”).
Note: The examples used in the LaserWriter Reference Manual are incorrect. Please
use the examples presented here instead.
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Text
In order to support the What-You-See-Is-What-You-Get paradigm, the LaserWriter driver
uses a line layout algorithm to assure that the placement of the line on the printer closely
approximates the placement of the line on the screen. This means that the printer driver
gets the width of the line from QuickDraw, then tells PostScript to place the text in exactly
the same place with the same width.
The TextBegin comment allows the application to specify the layout and the orientation
of the text that follows it by specifying the following information:
TTxtPicRec = PACKED RECORD
Byte;
tJus:
{0,1,2,3,4 or greater => none, left, center, right, full
justification
tFlip: Byte;
(0,1,2 => none, horizontal, vertical coordinate flip
tRot:
INTEGER; (0. .360 => clockwise rotation in degrees
tLine: Byte;
(1,2,3.. => single, 1-1/2, double., spacing
(Reserved
tCmnt: Byte;
END; { TTxtPicRec

Left, right or center justification, specified by tJust, tells the driver to maintain only the
left, right or center point, without recalculating the interword spacing. Full justification
specifies that both endpoints be maintained and interword spacing be recalculated. This
means that the driver makes sure that the specified points are maintained on the printer
without caring whether the overall width has changed. Full justification means that the
overall width of the line has been maintained. tFlip and tRot specify the orientation of
the text, allowing the application to take advantage of the rotation features of PostScript.
tLine specifies the interline spacing. When no TextBegin comment is used, the
defaults are full justification, no rotation and single-spaced lines.

String Reconstruction
The StringBegin and StringEnd comments are used to bracket short strings of text
that are actually sections of an original long string. MacDraw, for instance, breaks long
strings into shorter pieces to avoid stack overflow problems with QuickDraw in the 64K
ROM. When these smaller strings are bracketed by StringBegin and StringEnd, the
LaserWriter driver assumes that the enclosed strings are parts of one long string and will
perform its line layout accordingly. Erasing or filling of background rectangles should
take place before the StringBegin comment to avoid confusing the process of putting
the smaller strings back together.

Text Rotation
In order to rotate a text object, PostScript needs to have information concerning the
center of rotation. The TextCenter comment provides this information when a rotation
is specified in the TextBegin comment. This comment contains the offset from the
present pen location to the center of rotation. The offset is given as the y-component,
then the x-component, which are declared as fixed-point numbers. This allows the
center to be in the middle of a pixel. This comment should appear after the Text Begin
comment and before the first following StringBegin comment.
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The associated comment data looks like this:
TTxtCenter = RECORD
y,x: Fixed;
END; { TTxtCenter

(offset

from current pen location to center of rotation}

Right after a TextBegin comment, the LaserWriter driver expects to see a TextCenter
comment specifying the center of rotation for any text enclosed within the text comment
calls. It will ignore all further CopyBits calls, and print all standard text calls in the
rotation specified by the information in TTxtpicRec. The center of rotation is the offset
from the beginning position of the first string following the TextCenter comment. The
printer driver also expects the string locations to be in the coordinate system of the
current QuickDraw port. The printer driver rotates the entire port to draw the text so it can
draw several strings with one rotation comment and one center comment. It is good
practice to enclose an entire paragraph or paragraphs of text in a single rotation
comment so that the driver makes the fewest number of rotations.

The printer driver can draw non-textual objects within the bounds of the text rotation
comments but it must unrotate to draw the object, then re-rotate to draw the next string of
text. To do this the printer driver must receive another TextCenter comment before
each new rotation. So, rotated text and unrotated objects can be drawn inter-mixed
within one TextBegin/TextEnd comment pair, but performance is slowed.
Note that all bit maps and all clip regions are ignored during text rotation so that clip
regions can be used to clip out the strings on printers that can’t take advantage of these
comments. This has the unfortunate side effect of not allowing rotated text to be clipped.
Rotated text comments are not associated with landscape and portrait orientation of the
printer paper as selected by the Page Setup dialog. These are rotations with reference
to the current QuickDraw port only.
All of the above text comments are terminated by a TextEnd comment.

Turning Off Line Layout
If your application is using its own line layout algorithm (it uses its own character widths
or does its own character or word placement), the printer driver doesn’t need to do it too.
To turn off line layout, you can use the LineLayoutOff comment. LineLayoutOn turns
it on again.
Turning on FractEnable for the 128K ROMs has the same effect as LineLayoutOff.
When the driver detects that FractEnable has been turned on, line layout is not
performed. The driver assumes that all text being printed is already spaced correctly for
the LaserWriter and just sends it as is.
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Polygons
•

The polygon comments are recognized by the LaserWriter driver because they are used
by MacDraw as an alternate method of defining polygons.
The PolyBegin and PolyEnd comments bracket polygon line segments, giving an
alternate way to specify a polygon. All StdLine calls between these two comments are
part of the polygon. The endpoints of the lines are the vertices of the polygon.

The picPlyClo comment specifies that the current polygon should be closed. This
comes immediately after PolyBegin, if at all. It is not sufficient to simply check for begPt
= endPt, since MacDraw allows you to create a “closed” polygon
that isn’t really closed.
This comment is especially critical for smooth curves because it can make the difference
between having a sharp corner or not in the curve.
These comments also work with the StdPoly call. If a FillRgn is encountered before
the PolyEnd comment, then the polygon is filled. Unlike QuickDraw polygons, comment
polygons do not require an initial MoveTo call within the scope of the polygon comment.
The polygon will be drawn using the current pen location at the time the polygon
comment is received. The pen must be set before the polygon comment is called.

Splines
A spline is a method used to determine the smallest number of points that define a
curve. In MacDraw, splines are used as a method for smoothing polygons. The vertices
of the underlying unsmoothed polygon are the control nodes for the quadratic B-spline
curve which is drawn. PostScript has a direct facility for cubic B-splines and the
LaserWriter translates the quadratic B-spline nodes it gets into the appropriate nodes for
a cubic B-spline that will exactly emulate the original quadratic B-spline.

The PolySmooth comment specifies that the current polygon should be smoothed. This
comment also contains data that provides a means of specifying which verbs to use on
the smoothed polygon (bits 7 through 3 are not currently assigned):
TPolyVerb = PACKED RECORD
f7, f6, f5, f4, f3, fPolyClose,
END; { TPolyVerb I

fPolyFill,

fPolyframe

Boolean;

Although the closing information is redundant with the picPlyClo comment, it is
included for the convenience of the LaserWriter.
The LaserWriter uses the pen size at the time the PolyBegin comment is received to
frame the smoothed polygon if framing is called for by the TPolyverb information. When
the Polylgnore comment is received by the LaserWriter driver, all further StdLine
calls are ignored until the PolyEnd comment is encountered. For polygons that are to be
smoothed, set the initial pen width to zero after the PolyBegin comment so that the
unsmoothed polygon will not be drawn by other printers not equipped to handle polygon
comments. To fill the polygon, call StdRgn with the fill verb and the appropriate pattern
set, as well as specifying fill in the PolySmooth comment.
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Lines
The DashedLine and DashedLineStop comments are used to communicate PostScript
information for drawing dashed Unes.
The DashedLine comment contains the foflowing additional data:
TDashedLine = PACKED RECORD
SignedByte;
offset:
centered: SignedByte;
Array[0. .1]
dashed:
END; { TDashedLine I

(Offset as specified by PostScript)
(Whether dashed line should be
centered to begin and end points}
(1st byte is * bytes following)

of SignedByte;

The printer driver sets up the PostScript dashed line command, as defined on page 214
of Adobe’s PostScript Language Reference Manual, using the parameters specified in
the comment. You can specify that the dashed line be centered between the begin and
end points of the lines by making the Centered field nonzero.

The Set LineWidth comment allows you to set the pen width of all subsequent objects
drawn. The additional data is a point. The vertical portion of the point is the numerator
and the horizontal portion is the denominator of the scaling factor that the horizontal and
vertical components of the pen are then multiplied by to obtain the new pen width. For
example, if you have a pen size of 1,2 and in your line width comment you use 2 for the
(7/2)*1 pixels wide
horizontal of the point and 7 for the vertical, the pen size will then be
and (712)2 pixels high.
Below is an example of how to use the line comments:
PROCEDURE LineTest;
(This procedure shows how to do dashed lines and how to change the line width)
CQNST
DashedLine = 180;
181;
DashedStop
SetLineWidth = 182;

TYPE
DashedHdl = ‘DashedPtr;
DashedPtr = TDashedLine;
TDashedLine = PACKED RECORD
offset: SignedByte;
Centered: SignedByte;
dashed: Array[0. .1] of SignedByte;
END; { TDashedLine
widhdl = “widptr;
widptr = “widpt;
Point;
widpt

VAR
arect
Width

dashedin

{

the 0th element

is the length

: rect;
: Widhdl;
: DashedHdl;
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BEGIN {LirieTest}
Dashedln := dashedhdl(NewHandle(sizeof(tdashedlineH);
Dashedln .offset
0;
{ No offset)
Dashedln.centered
0;
{ don’t center)
Dashedln’”’.dashed[OJ
1;
{ this is the length
Dashedln.dashed[l] := 8;
{ this means 8 points on,

8 points off

Width := widhdl(NewHandle(sizeof(widpt)));
Width”.h := 2;
{ denominator is 2)
Width.v := 7;
{ numerator is 7}
myPic := OpenPicture(theWorld);
SetPen(l,2);
( Set the pen size to 1 wide x 2 high
ClipRect (theWorid);
MoveTo (20, 20)
DrawString(’Do line test’);
PicComment (DashedLine, GetHandleSize (Handle (dashedin) ) ,Handle (dashedln));
PicComment(SetLineWidth, 4,Handle (width));
{SetLineWidth}
SetRect (arect, 100, 100, 500, 500)
FrameRect (aRect);
MoveTo(500,500)
Lineto(100, 100);
PicCornment (DashedStop, 0,riil);
{DashedStop}
ClosePicture;
DisposHandle (handle (width));
{Clean up)
DisposHandle (handle (dashedin));
PrintThePicture;
(print it please}
KiliPicture (MyPic)
END; {LineTest}
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PostScript
application is going to be
The PostScript comments tell the printer driver that the
ript commands instead of
communicating with the LaserWriter directly using PostSc
ript to the printer with no
QuickDraw. The driver sends the accompanying PostSc
specify data in the comment
preprocessing and no error checking. The application can
send to the printer. When the
handle itself or point to another file which contains text to
comment tells the printer
application is finished sending PostScript, the PostScriptEnd
driver to resume normal QuickDraw mode.
tion between the
Any Quickdraw drawing commands made by the applica
d by PostScript
ignore
nts will be
PostScriptBegin and PostScriptEnd comme
way, you should always
printers. In order to use PostScript in a device independent
ntation should be a
include two representations of your document. The first represe
of your document
series of Quickdraw drawing commands. The second representation
g Manager via picture
should be a series of PostScript commands, sent to the Printin
, the picture comments
comments. This way, when you are printing to a PostScript device
printing to a
will be executed, and the Quickdraw commands ignored. When
the Quickdraw
non-PostScript device, the picture comments will be ignored, and
ript, without having
commands will be executed. This method allows you to use PostSc
the best results with
to ask the device if it supports it. This allows your application to get
any printer, without being device dependent.
Here are some guidelines you need to remember:
and is not affected by
• The graphic state set up during QuickDraw calls is maintained
PostScript calls made with these comments.
you won’t get the
• The header has changed a number of parameters so sometimes
in The LaserWriter
results you expect. You may want to take a look at the header listed
Reference Manual available through APDA.
the origin is at the
• The header changes the PostScript coordinate system so that
is done so that the
top-left corner of the page instead of at the bottom-left corner. This
the standard
QuickDraw coordinates that are used don’t have to be remapped into
upside
is
printed
PostScript coordinate system. If you don’t allow for this, all drawing
l for details about
down. Please see the PostScript Language Reference Manua
transformation matrices.
won’t be able to
• Don’t call showpage. This is done for you by the driver. If you do, you
when you call
switch back to QuickDraw mode and an additional page will be printed
PrClosePage.

• Don’t call exitserver. You may get very strange results.
header.
• Don’t call initgraphics. Graphics states are already set up by the
• Don’t do anything that you expect to live across jobs.
h the driver.
• You won’t be able to interrogate the printer to get information back throug
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The Post ScriptBegin comment sets the driver state to prepare for the generation of
PostScript by the application by calling gsave to save the current state. PostScript is
then sent to the printer by using comments 192 through 195. The QuickDraw state of the
driver is then restored by the PostScriptEnd comment. All QuickDraw operations that
occur outside of these comments are performed; no clipping occurs as with the text
rotation comments.
PostScript From a Text Handle
When the PostScriptHandJ.e comment is used, the handle PSData points to the
PostScript commands which are sent. PSData is a generic handle that points to text,
without a length byte. The text is terminated by a carriage return. This comment is
terminated by a Post ScriptEnd Comment.
Note: Due to a bug in the 3.1 LaserWriter driver, PostscriptEnd will not restore the
QuickDraw state after the use of a PostScriptHandle comment. The workaround is to
only use this comment at the end of your drawing, after you have made all the
QuickDraw calls you need. This problem is fixed in more recent versions of the driver.
Here’s an example of how to use this comment:
PROCEDURE PostHdl;
{this procedure shows how to use Postscript from a text Handle)
CONST
PostscriptBegin = 190;
PostScriptEnd = 191;
PostScriptHandle = 192;
VAR
MyString
ternpstr

MyHandle
err

:
:

Str255;
String[l];

: Handle;
: OSErr;

BEGIN { PostHdl
MyString := ‘/Times—Roman findfont 12 scalefont setfont 230 600 moveto
(Hello World) show’;
ternpstr:=’ ‘;
tempstr(1)
chr(13); (has to be terminated by a carriage return
MyString := Concat(MyString, ternpstr); { in order for it to execute)
err :
PtrToHand (Pointer(ord(@myString)+1), MyHandle, length(MyString));
MyPic := OpenPicture(theWorld);
ClipRect (theWorld);
MoveTo(20,20);
DrawString(’PostScript from a Handle’);
PicComment(PostScriptBegin,0,nil);
(Begin PostScript}
PicCornment (PostScriptHandle, length (mystring) ,MyHandle);
PicComment(PostScriptEnd,0,nil);
{PostScript End)
ClosePicture;

DisposHandle(MyHandle);

(Clean up)

PrintThePjcture;
KillPicture (MyPic);
END; { PostHdl
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Defining PostScript as QuickDraw Text
All QuickDraw text following the Text IsPostScript comment is sent as PostScript. No
error checking is performed. This comment is terminated by a PostScriptEnd
comment.
Here is an example:
PROCEDURE PostText;
(Shows how to use PostScript in strings in a QuickDraw picture)
CONST
190;
PostScriptBegin
PostScriptEnd = 191;
TextlsPostScript = 194;
BEGIN { PostTest
MyPic := OpenPicture(theWorld);
ClipRect (theWorid);
MoveTo (20, 20)
DrawString(’TextlsPostScript Comment’);
{Begin Postscript)
PicComment (PostScriptBegin, 0,nil);
(following text is PostScript)
0,nil);
cript,
PicComment (TextlsPostS
the origin and rotate the)
(move
728
O
translate’);
DrawString(’
system)
(coordinate
—1
scale’);
l
DrawString(’
DrawString(’newpath’);
DrawString(’lOO 470 moveto’);
DrawString(’500 470 lineto’);
DrawString(’lOO 330 moveto’);
DrawString(’500 330 lineto’);
DrawString(’230 600 moveto’);
DrawString(’230 200 lineto’);
DrawString(’370 600 moveto’);
DrawString(’370 200 lineto’);
DrawString(’lO setlinewidth’);
Drawstring ( ‘stroke’);
Drawstring (‘/Times—Roman findfont 12 scalefont setfont’);
DrawString(’230 600 moveto’);
DrawString(’(Hello World) show’);
(PostScriptEnd}
PicCornment (PostScriptEnd, 0, nil);
ClosePicture;
(print it please)
PrintThePicture;
KillPicture (MyPic);
END; { PostText
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PostScript From a File
The PostScriptFile and ResourcePS comments allow you to send PostSc
ript to the
printer from a resource file. Before these comments are described there
are some
restrictions you need to foflow:
• Don’t ever copy a picture containing these comments to the clipboard.
If it is pasted
into another application and the specified file or resource is not available, printin
g will
be aborted and the user won’t know what went wrong. This could be very confus
ing to
a user. If you want the PostScript information to be available when printed
from
another application, use one of the other comments and include the inform
ation in the
picture.
• Don’t keep the PostScript in a separate file from the actual data file.
If the data file
ever gets moved without the PostScript file, when the picture is printed
the data file
may not be found and the print job will be aborted, again without the
user knowing
what went wrong. Keeping the data and PostScript in the same file will
forestall many
headaches for you and the user.
Now, a description of the comments:
The PostScriptFile comment tells the driver to use the POST
type resources
contained in the file FileNameString. FileNarneString is declared
as a Str255.
When this comment is encountered, the driver calls OpenResFile using the
file name
specified in FileNamestring. It then calls GetR
esource(’POST’,thelD);
repeatedly, where thelD begins at 501 and is incremented
by one for each
GetRe source call. If the driver gets a ResNotFo
und error, it closes the specified
resource file. If the first byte of the resource is a 3, 4, or 5 then the remain
ing data is sent
and the file is closed.
The format of the POST resource is as follows: The IDs of the resources
start at 501 and
are incremented by one for each resource. Each resource begins with
a 2 byte data field
containing the data type in the first byte and a zero in the second. The
possible values
forthe first byte are:
0
1
2
3
4
5

ignore the rest of this resource (a comment)
data is ASCII text
data is binary and is first converted to ASCII before being sent
AppleTalk end of file. The rest of the data, if there is any, is interpreted
as ASCII text
and will be sent after the EOF.
open the data fork of the current resource file and send the ASCII text
there
end of the resource file

The second byte of the field must always be zero. Resources
should be kept small,
around 2K. Text and binary should not be mixed in the same resourc
e. Make sure you
include either a space or a return at the end of each PostScript string
to separate it from
the following command.
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Here’s an example:
PROCEDURE PostFile;
a specified FILE}
(This procedure shows how to use PostScript from
CONST
PostScriptBegin = 190;
PostScriptFile = 193;
PostScriptEnd = 191;
VAR

NyString
MyHandle
err

: Str255;
: Handle;
: OSErr;

BEGIN
{ PostFile
m. This is only a test.)
(You should never do this in a real progra
TestDoc’;
les:PS
Examp
t
W:Prin
‘HardDisk:MP
MyString :
length(MyString) + 1);
andle,
,MyI-!
)
yString
err := PtrToHand(pointer(M
OpenPicture(theWorld);
MyPic :
ClipRect (theworld);
MoveTo(20,20);
DrawString(’PostScriptFile Comment’);
ript}
PicComment (PostScriptBegin, 0,nil); (Begin PostSc
,MyHandle);
)
liandle
ize(My
andleS
le,GetH
criptFi
PicCornment (PostS
d}
criptEn
(PostS
0,
d,
nil);
criptEn
PicCorninent (PostS
MoveTo(50,50);
DrawString(’PostScriptEnd has terminated’);
ClosePicture;
DisposHandle(MyHandle); (Clean up)
PrintthePicture; (print it please)
KillPicture (MyPic);
END;
{ PostFile }

Here are the resources:
type ‘POST’
switch
case Comment:
key bitstring[8]
fill byte;
string;
case ASCII:
key bitstring[8)
fill byte;
string;
case Bin:
key bitstring[8]
fill byte;
string;
case ATEOF:
key bitstring[8)
fill byte;
string;
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/* this is a comment *1
0;

/* this is
1;
=

just ASCII text /

/* this is binary *1
= 2;

/* this is an AppleTalk EOF *1
3;
=
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case DataFork:
key bitstring[8J
fill byte;

=

/* send the text in
the data fork */
4;

-

case EOF:
key bitstring[8)
fill byte;

no more /
=

5;

resource ‘POST’ (501)
ASCII{”O 728 translate “}};
resource ‘POST’ (502)
ASCII{”l —1 scale “}};
resource ‘POST’
ASCII{ “newpath

(503)
“} };

resource ‘POST’ (504)
ASCII{”lOO 470 moveto “));
resource ‘PoST’ (505)
ASCII{”500 470 lineto “1);
resource ‘POST’ (506)
ASCII{”lOO 330 moveto “});
resource ‘POST’ (507)
ASCII{”500 330 lineto “1);
resource ‘POST’ (508)
ASCII{”230 600 moveto “1);
resource ‘POST’ (509)
ASCII{”230 200 lineto “));
resource ‘POST’ (510)
ASCII{”370 600 moveto “));
resource ‘POST’ (511)
ASCII{”370 200 lineto “});
resource ‘POST’ (512)
ASCII{”10 setlinewidth “}};
resource ‘POST’ (513)
ASCII{”stroke “)};
resource ‘POST’ (514)
ASCII(”/Tjmes—Roman findfont 12 scale
font setfont “}};
resource ‘POST’ (515)
ASCII{”230 600 moveto “H;
resource ‘POST’ (516)
ASCII{”(FIello World) show “}};
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after 517 */
/* It will stop reading and close the file
resource ‘POST’ (517)
EOF

it never gets here
resource ‘POST’ (518)
DataFork

1*

*1

(1);

the LaserWriter driver sends the text
When the ResourcePS comment is encountered,
Script to the printer. The additional data is
contained in the specified resource as Post
defined as
PSRsrc

=

RECORD
PSType :
PSID
PSlndex:

ResType;
INTEGER;
INTEGER;

END;

Type is STR then the index should be 0.
The resource can be of type STR or STR#. If the
Otherwise an index should be given.
PrintF control call to the driver. The
This comment is essentially the same as the
which basically tells the driver to send the
imbedded command string it uses is
newline. For more information about
string specified by the additional data, then send a
e Manual.
printer control calls see the LaserWriter Referenc
‘“r”n’,

Here’s an example:
PROCEDURE P0stRSRC;
PostScript from a resource FILE}
(This procedure shows how to get
CONST
PostScriptBegin = 190;
PostScriptEnd = 191;

ResourcePS

=

195;

TYPE
theRSRChdl = ‘theRSRCptr;
theRSRCptr = ‘theRSRC;
theRSRC = RECORD
theType: ResType;
thelD: INTEGER;
Index: INTEGER;
END;
VAR
temp
TheResource

i,j
myport
err
atemp
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:
:
:
:

Rect;
theRSRChdl;
INTEGER;
GrafPtr;
INTEGER;
Booleari;
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BEGIN
{ PostRSRC
TheResource
theRSRChdl(NewHandle(SizeOf(theRSRC)));
TheResource’.theID := 500;
TheResource.Index := 0;
TheResource.theType := ‘STR ‘;
HLock (Handle (TheResource));
MyPic := OpenPicture(theWorld);
DrawString (‘Resource? S Comment l);
PicComrnent(PostScriptBegin, 0,nil); {Begin PostScript)
PicComment(ResourcePS, 8,Handle(TheResource)); {Send postscript)
PicComrnent(PostScriptEnd, 0,nil); {PostScriptEndj
Close? icture;
DisposHandle (Handle (TheResource)); (Clean up)
PrintthePicture; (print it please)
KiliPicture (MyPic);
END;
( P0stRSRC

Here’s the resource:
resource ‘STR ‘ (500)
(“0 728 translate 1 —1 scale newpath 100 470 moveto 500 470 lineto 100 330
moveto 500 330 lineto 230 600 moveto 230 200 lineto 370 600 moveto 370 200
lineto 10 setlinewidth stroke /Times-Roman findfont 12 scalefont setfont 230
600 moveto (Hello World> show”
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Rotation
The concept of rotation doesn’t apply to text alone. PostScript can rotate any object. The
rotation comments work exactly like text rotation except that all objects drawn between
the two comments are drawn in the rotated coordinate system specified by the center of
rotation comment, not just text. Also, no clipping of CopyBits calls occurs. These
comments only work on the 3.1 and newer LaserWriter drivers.
The Rot ateBegin comment tells the driver that the following objects will be drawn in a
rotated plane. This comment contains the following data structure:
RECORD
Rotation
INTEGER;
Flip:
Angle: INTEGER;
END; { Rotation I

10,1,2 => none, horizontal, vertical coordinate flip
10. .360 => clockwise rotation in degrees

When you are finished, the RotateEnd comment returns the coordinate system to
normal, terminating the rotation.
The relative center of rotation is specified by the RotateCenter comment in exactly
the same manner as the TextCenter comments. The difference, however, is that this
comment must appear before the Rot ateBegin comment. The data structure of the
accompanying handle is exactly like that for the TextCenter comment.
Here’s an example of how to use rotation comments:
PROCEDURE Test;
{This procedure shows how to do rotations)
CONST
200;
RotateBegin
RotateEnd = 201;
RotateCenter = 202;
TYPE
rothdl = “rotptr;
rotptr = “trot;
trot = RECORD
flip : INTEGER;
Angle : INTEGER;
END; { trot
centhdl = “centptr;
centptr = “cent;
PACKED RECORD
Cent
ylnt: INTEGER;
yFrac: INTEGER;
xlnt: INTEGER;
xFrac: INTEGER;
Cent
END; {

VAR
: Rect;
arect
n
: rothdl;
rotatio
centhdl;
:
center
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BEGIN { Test
rotation := rothdl(NewHandle (sizeof (trot)));
rotation’.flip :
0;
(no flip)
rotation”.angle := 15;
{15 degree rotation)
center := centhdl(NewHandle(sizeof(cent)));
center.xInt :
50;
center”.ylnt := 50;
center.xFrac := 0;
center’”.yFrac := 0;

(center at 50,50)
(no fractional part)

rnyPic

:= OpenPicture(theWorld);
ClipRect (the World);
MoveTo(20,20);
DrawString(’Begin Rotation’);

(set the center of Rotation)
PicComrnent (RotateCenter, GetHandleSize (Handl
e (center) ) ,Handle (center));
(Begin Rotation)
PicComment (RotateBegin, GetHandleSize (Handle (rotatio
n) ) ,Handle (rotation));
SetRect (arect, 100, 100, 500, 500)
FrarneRect (aRect);
MoveTo(500,500)
Lineto (100, 100)
PicCorrunent (RotateEnd, 0,nil);
{RotateEnd)
ClosePicture;
DisposHandle (handle (rotation));
(Clean up)
DisposHandle (handle (center));
PrintThePicture;
(print
it please)
Killpicture(MyPic);
END; ( Test
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Forms
template to use for printing.
The two form printing comments allow you to prepare a
buffer is not cleared after
When the FormsBegin comment is used, the LaserWriter’s
change it for each subsequent
PrClosePage. This allows you to download a form then
the buffer to be cleared at
allows
page, inserting the information you want. FormsEnd
the next PrClosePage.

a
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Macintosh Technical Notes

•

#92: The Appearance of Text
See also:

The Printing Manager
The Font Manager
Technical Note #91—
Optimizing for the LaserWriter—Picture Comments

Written by:
Updated:

Ginger Jernigan

November 15, 1986
March 1, 1988

This technical note describes why text doesn’t always look the way you
expect depending on the environment you are in.
There are a number of Macintosh text editing applications where layout is critical.
Unfortunately, text on a newer machine sometimes prints differently than text on a 64K
ROM Macintosh. Let’s examine some differences you should expect and why.
The differences we will consider here are only differences in the layout of text lines (line
layout), not differences in the appearance of fonts or the differences between different
printers. Differences in line layout may affect the position of line, paragraph and page
breaks. The four variables that can affect line layout are fonts, the printer driver, the font
manager mode, and ROMs.

Fonts
Every font on a Macintosh contains its own table of widths which tells QuickDraw how
wide characters are on the screen. For every style point size there is a separate table
which may contain widths that vary from face to face and from point size to point size.
Character widths can vary between point sizes of characters even in the same face. In
other words, fonts on the screen are not necessarily linearly scalable.
Non-linearity is not normally a problem since most fonts are designed to be as close to
linear as possible. A font face in 6 point has very nearly the same scaled widths of the
same font face in 24 point (plus or minus round-off or truncation differences).
QuickDraw, however, requires only one face of any particular font to be in the System
file to use it in any point size. If only a 10 point face actually exists, QuickDraw may scale
that face to 9, 18, 24 (or whatever point size) by performing a linear scale of the 10 point
face.
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tosh containing
This can cause problems. Suppose a document is created on one Macin
The document is
a font that only exists in that System file in one point size, say 9 point.
font but only in
same
that
ing
then taken to another Macintosh with a System file contain
when it
24 point. The document may, in fact, appear differently on the two screens, and
ing in
is printed, will have line breaks (and thus paragraph and page breaks) occurr
n
different places simply because of the differences in character widths that exist betwee
the 9 point and 24 point faces.

The Printer Driver
screen
Even when the printer you are using has a much higher resolution than what the
as
closely
as
layout
screen
the
can show, printer drivers perform line layout to match
possible.
not
The line layout performed by printer drivers is limited to single lines of text and does
change line break positions within multiple lines. The driver supplies metric information
tion to
to the application about the page size and printable area to allow the applica
determine the best place to make line and page breaks.
Printer driver line layout does affect word spacing, character spacing and even word
positioning within a line. This may affect the overall appearance of text, particularly
when font substitutions are made or various forms of page or text scaling are involved.
But print drivers NEVER change line, paragraph or page break positions from what the
application or screen specified. This means that where line breaks appear on the
screen, they will always appear in the same place on the printer regardless of how the
line layout may affect the appearance within the line.

4

Operating System and ROMs
In this context, operating system refers to the ROM trap routines which handle fonts and
QuickDraw. Changes have occurred between the ROMs in the handling of fonts. Fonts
in the 64K ROMs contain width tables (as described above) which are limited to integer
values. Several new tables, however, have been added to fonts for the newer ROMs.
The newer ROMs add an optional global width table containing fractional or fixed point
decimal values. In addition, there is another optional table containing fractional values
which can be scaled for the entire range of point sizes for any one face. There is also an
optional table which provides for the addition (or removal) of width to a font when its
style is changed to another value such as bold, outline or condensed. It is also possible,
under the 128K ROMs, to add fonts to the system with inherent style properties
containing their own width tables that produce different character widths from derived
style widths.

I
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One or all of the above tables may or may not be invoked depending on, first, their
presence, and second, the mode of the operating system. The Font Manager in the
newer ROMs allows the application to arbitrarily operate in either the fractional mode or
integer mode (determined, in most cases, by the setting of FractEnable) as it chooses,
with the default being integer. There is one case where fractional widths will be used if
they exist even though fractional mode is disabled. When FScaleDisable is used
fractional widths are always used if they exist regardless of the setting of FractEnable.
Differences in line layout (and thus line breaks) may be affected by any combination of
the presence or absence of the optional tables, and the operating mode, either fractional
or integer, of the application. Any of the combinations can produce different results from
the original ROMs (and from each other).
The integer mode on the newer ROMs is very similar to, but not exactly the same as, the
original 64K ROMs. When fonts with the optional tables present are used on
Macintoshes with 64K ROMs, they continue to work in the old way with the integer
widths. However, on newer ROMs, even in the integer mode, there may be variations in
line width from what is seen on the old ROMs. In the plain text style there is very little if
any difference (except if the global width table is present), but as various type styles are
selected, line widths may vary more between ROMs.
Variations in the above options, by far, account for the greatest variation in the
appearance of lines when a document is transported between one Macintosh and
another. Line breaks may change position when documents created on one system (say
a Macintosh) are moved to another system (like a Macintosh Plus). Variations are more
pronounced as the number and sizes of various type styles increase within a document.
In all cases, however, a printer driver will produce exactly the same line breaks as
appear on the screen with any given system combination.
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#93: MPW: {$LOAD}; _Datalnit%_MethTables
See also:

MPW Reference Manuals

Written by:
Modified by:
Updated:

Jim Friedlander
Jim Friedlander

November 15, 1986
January 12, 1987
March 1, 1988

This technical note discusses the Pascal ‘ $LOAD } directive as well as how to
unload the _Datalnit and %_MethTables segments.

{$LOAD}
MPW Pascal has a { $LOAD } directive that can dramatically speed up compiles.
{$LOAD HD:MPW:PLibraries:PasSyrnDump)

will combine symbol tables of all urlils following this directive (until another $ LOAD
directive is encountered), and dump them out to HD:MPW:PLibraries:PasSymDump. In
order to avoid using fully specified pathnames, you can use { $LOAD } in conjunction with
the -k option for Pascal:
Pascal —k “{PLibraries} mjfile

combined with the following lines iri myf ile
USES

{$LQAD PasSymDump}
MemTypes, QuickDraw,
7

OSIntf,

Toollntf,

Packlntf,

{$LOAD) {This “turns Dff” $LOAD for the next rniit}
Nonopt imi zed,
1$LOAD MyLibDump)
MyLib;

will do the following: the st lime a program containing these lines is compil
ed, two
symbol table dump files (in this case PasSyrnDump and MyLibDump) will be created in
the directory specified by the —k option (in this case (PLibraries
}). No dump file will
be generated for the unit NonOptimized. The compiler will compile MemTypes,
QuickDraw, OSIntf, Toollntf, Packlntf (quite time consum
ing) and dump those
units’ symbols to PasSyrnDump and it wilt compile the interface to MyLib and dump
its
symbols to MyLib. For subsequent complies of this program (or any program that
uses
the same dump file(s)), the interface files won’t be recompiled, the compiler will simply
read in the symbol table.

Compiling a sample five line program on a Macintosh PIusIHD2OSC takes 62 second
s
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compile
without using the {$LOAD) directive. The same program takes 10 seconds to
about this
using the { $ LOAD directive (once the dump file exists). For further details
topic, please see the MPW Pascal Reference Manual.
make
Note: If any of the units that are dumped into a dump file change, you need to
compiler
sure that the dump file is deleted, so that it can be regenerated by the Pascal
the
check
le
to
makefi
with the correct information. The best way to do this is to use a
with
dump file against the files it depends on, and delete the dump file if it is out of date
le
nted)
examp
comme
well
respect to any of the units that it contains. An excellent (and
of doing this is in the MPW Workshop Manual.

The _Datalnit Segment
m
The Linker will generate a segment whose resource name is %A5Init for any progra
compiled by the C or Pascal compilers. This segment is called by a program’s main
segment. This segment is loaded into the application heap and locked in place. It is up
y,
to your program to unload this segment (otherwise, it will remain locked in memor
ing
lines:
the
follow
use
,
possibly causing heap fragmentation). To do this from Pascal
PROCEDURE

Datalnit ; EXTERNAL;

(main PROGRAM)
BEGIN
UnloadSeg (@_Datalnit);
(remove data initialization code before any allocations)

From C, use the following lines:
extern

Datalnit 0;

/ main /
UnloadSeg (Datalnit);
/*remove data initialization code before any allocations*/

For further details about Data Initialization, see the MPW Reference Manual.

I
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%_MethTables and %_SelProcs
Object use in Pascal produces two segments which can cause heap problems. These
are % MethTables and % SeiProcs which are used when method calls are made.
MacApp deals with them correctly, so this only applies to Object Pascal programs that
don’t use MacApp. You can make the segments locked and preloaded (probably the
easiest route), so they will be loaded low in the heap, or you can unload them
temporarily while you are doing heap initialization. In the latter case, make sure there
are no method calls while they are unloaded. To reload % MethTables and
%SelProcs, call the dummy procedure %_InitQbj. %_InitObj loads %Meth
Tables
—calling any method will then load %SelProcs.
Reminder: The linker is case sensitive when dealing with module names. Pascal
converts all module names to upper-case (unless a routine is declared to be a
C
routine). The Assembler default is the same as the Pascal default, though it can be
changed with the CASE directive. C preserves the case of module names (unless
a
routine is declared to be pascal, in which case the module name is converted to upper
case letters).

Make sure that any external routines that you reference are capitalized the same in both
the external routine and the external declaration (especially in C). If the capitalization
differs, you will get the following link error (library routine = findme, program declaration
=

extern FindNe () ;):
#* Link:
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#94: Tags
See also:

The File Manager

Written by:
Updated:

Bryan Stearns

November 15, 1986
March 1, 1988

Apple has decided to eliminate support for file-system tags on its future
products; this technical note explains this decision.
Some of Apple’s disk products (and some third-party products) have the ability to store
532 bytes per sector, instead of the normal 512. Twelve of the extra bytes are used to
store redundant file system information, known as “tags”, to be used by a scavenging
utility to reconstruct damaged disks.
Apple has decided to eliminate support for these tags on its products; this was decided
for several reasons:
1) Tags were implemented back when we had to deal with “Twiggy” drives on Lisa.
These drives were less reliable than current drives, and it was expected that tags would
be needed for data integrity.
2) We’re working on a scavenging utility (Disk First Aid), and we’ve found that tags don’t
help us in reconstructing damaged disks (ie, if we can’t fix it without using tags, tags
wouldn’t help us fix it). So, at least the first two versions of our scavenging utility will not
use tags, and a third version (which we’ve planned for, but will probably never
implement) can probably work without them.
3) 532-byte-per-sector drives and controllers tend to cost more, even at Apple’s
volumes. Thus, the demise of tags saves us (and our customers) money. The Apple
Hard Disk 2OSC currently supports tags; this may not always be the case, however; we’ll
probably drop the large sectors when we run out of our current stock of drives.
The Hierarchical File System (HFS) documentation didn’t talk about tags because the
writer had no information available about how they worked under HFS. Because of this
decision, it is unlikely that we’ll ever have documentation on how to correctly implement
them under HFS.
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#95: How To Add Items to the Print Dialogs
See also:

The Printing Manager
The Dialog Manager

Written by:

Ginger Jernigan
Lew Rollins

Updated:

November 15, 1986
March 1, 1988

This technical note discusses how to add your own items to the Printin
g
Manager’s dialogs.
When the Printing Manager was initially designed, great care was taken
to make the
interface to the printer drivers as generic as possible in order to allow
applications to
print without being device-specific. There are times, however,
when this type of
non-specific interface interferes with the flexibility of an application.
An application may
require additional information before printing which is not part of
the general Printing
Manager interface. This technical note describes a method that
an application can use
to add its own items to the existing style and job dialogs.
Before continuing, you need to be aware of some guidelines
that will increase your
chances of being compatible with the printing architecture in the future:
•

Only add items to the dialogs as described in this technical note.
Any other methods
will decrease your chances of survival in the future.

•

Do not change the position of any item in the current dialogs.
This means don’t
delete items from the existing item list or add items in the middle
. Add items only at
the end of the list.

•

Don’t count on an item retaining its current position in the list. If
you depend on the
Draft button being a particular number in the ImageWriter’s style
dialog item list, and
we change the Draft button’s item number for some reason,
your program may no
longer function correctly.

•

Don’t use more than half the screen height for your items. Apple
reserves the right to
expand the items in the standard print dialogs to fill the top half
of the screen.

•

If you are adding lots of items to the dialogs (which may
confuse users), you should
consider having your own separate dialog in addition to
the existing Printing
Manager dialogs.
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The Heart
to know this: at the heart of the
Before we talk about how the dialogs work, you need
ly documented in the MacPrint
printer dialogs is a little-known data structure partial
this:
interface file. It’s a record called TPrD1g and it looks like
object.)
{Print Dialog: The Dialog Stream
TPrD1g = RECORD
)
window
{dialog
: DialogRecord;
dig
{filter proc.)
pFltrProc : ProcPtr;
{item evaluating proc.)
plternProc : ProcPtr;
{user’s print record.)
THPrint;
hPrintUsr
: BOOLEAN;
fDolt
: BOOLEAN;
fDone
{four longs reserved by Apple}
: LONGINT;
lUserl
:
lUser2
:
lUser3
:
lUser4
:
iNurnFst
:
iNumLst
{... plus more
END;
TPPrD1g

LONGINT;
LONGINT;
LONGINT;
lnumeric edit items for std filter)
INTEGER;
INTEGER;
dialog.)
stuff needed by the particular printing

{==

TPrDlg;

a dialog ptr}

All of the information pertaining to a print dialog is kept in the
will be referred to frequently in the discussion below.

TPrD1g

record. This record

How the Dialogs Work
iog, the printer driver actually
When your application calls PrStlDiaiog and PrJobDia
follows:
calls a routine called PrDigMain. This function is declared as
FUNCTION PrDlgMain

(hprint:

THPrint;

pDlglnit:

ProcPtr) :

BOOLEAN;

(in Dig),
first calls the pDlglnit routine to set up the appropriate dialog
in the TPrD1g record
dialog hook (pltemProc) and dialog event filter (pFilterProc
is passed to PrDigMain.
(shown above). For the job dialog, the address of PrJoblnit
routines are declared
For the style dialog, the address of PrStllnit is passed. These
as follows:
PrDigMain

FUNCTION PrJoblnit
FUNCTION PrStllnit

(hPrint:
(hPrint:

THPrint) :
THPrint) :

TPPrD1g;
TPPrD1g;

gMain calls ShowWindow
After the initialization routine sets up the TPrD1g record, PrDl
the dialog event filter
,
(the window is initially invisible), then it calls ModalDialog using
routine pointed to by the
pointed to by the pFltrProc field. When an item is hit, the
handled appropriately. When the OK button
pltemProc field is called and the items are
is validated. The print
is hit (this includes pressing Return or Enter) the print record
record is not validated if the Cancel button is hit.
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How to Add Your Own Items
To modify the print dialogs, you need to change the TPrD1g record
before the dialog is
drawn on the screen. You can add your own items to the item list,
replace the addresses
of the standard dialog hook and event filter with the addresses of
your own routines and
then let the dialog code continue on its merry way.
For example, to modify the job dialog, first call PrJoblnit. PrJo
blnit will fill in the
record for you and return a pointer to that record. Then call PrDlgM
ain directly,
passing in the address of your own initialization function. The
example code’s
initialization function adds items to the dialog item list, saves the addr
ess of the standard
dialog hook (in our global variable prPltemProc) and puts the addr
ess of our dialog
hook into the pltemProc field of the TPrD1g record. Please note
that your dialog hook
must call the standard dialog hook to handle all of the standard
dialog’s items.
TPrD1g

Note: If you wish to have an event filter, handle it the same way that
you do a dialog
hook.
Now, here is an example (written in MPW Pascal) that modifies
the job dialog. The same
code works for the style dialog if you globally replace ‘Job’ with
‘Stl’. Also included is a
function (AppendDITL) provided by Lew Rollins (originally written
in C, translated for this
technical note to MPW Pascal) which demonstrates a method of
adding items to the item
list, placing them in an appropriate place, and expanding the dialog
window’s rectangle.

The MPW Pascal Example Program
PROGRAM ModifyDialogs;
USES
$LOAD PasDu.mp dump}
MemTypes, QuickDraw, OSIntf, Toollritf, Pack
lntf, MacPrint;
.

CONST
MyDITL
=
256;
MyDFirstSox
=
1;
MyDSecondBox = 2;

{Item number of first box in my DITL}

VAR
PrtJobDialog: TPPrD1g;
{ pointer to job dialog I
hPrintRec : THPrint;
{ Handle to print record I
FirstBoxValue,
value of our first additional box
SecondBoxValue: Integer; { value of our
second addtl. box
prFirstltem,
{ save our first item here
prPltemProc
Longlnt;
{ we need to store the old iternProc here
itemType
: Integer;
{ needed for GetDltem/SetDltem calls
itemH
: Handle;
itemBox
Rect;
err
: OSErr;

I

PROCEDURE _Datalnit;
EXTERNAL;
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(—
log: DialogPtr;
PROCEDURE CalllternHandler(theDia
Longlnt);
{ MOVE.L (A7)-f-,A0
INLINE $205F,$4E90;
}
JSR (AC)

theltern:

Integer;

theProc:

(

then does a JSR to it,
this code pops off theProc and
.
real return address on the stack

which puts the

Integer;
DialogPtr; theDITLID: Integer) :
FUNCTION AppendDITL(theDialog:
p)
Grou
face
of Human—Systems Inter
version 0.1 9/11/86 Lew Rollins
r checking
this routine still needs some erro
s of a specified DITL
This routine appends all of the item
at
We don’t even need to know the form
onto the end of a specified DLOG
of the DLOG
—

this will be
1. append the
2. expand the
3. return the

done in 3 steps:
the existing DLOG
items of the specified DITL onto
original dialog window as required
user item
adjusted number of the first new

TYPE
DITLItem

RECORD { First, a single item
pointer for this item
Handle; { Handle or procedure
ndl:
itmH
this item
for
itmRect: Rect; ( Display rectangle
1 byte
item
this
for
itmType: SignedByte; { Item type
of data
byte
th
Leng
te;
edBy
{
itmflata: ARRAY (0. .0] OF Sign
{DITLItem}
END;
=

—

pDITLItem
hDITLItem

=
=

DITLItem;
pDITLItem;

RECORD { Then, the list of items
items minus 1 I
digMaxlndex: Integer; { Number of
; { Array of items
Item
DITL
DITLItems: ARRAY [0. .0] OF
{ItemList}
END;

ItemList

=

pltemList
hltemList

=

IntPtr

=

=

‘ItemList;
pItemList;

Integer;

VAR
s being appended
{ Used to offset rectangles of item
: Point;
offset
ow size I
{ Used to track increases in wind
: Rect;
maxRect
nded
appe
g
bein
DITL
le
to
: hltemList; ( Hand
hDITL
item being appended
: pDITLItem; { Pointer to current
pltem
list I
item
’s
DLOG
to
le
: hltemList; f Hand
hltems
is to be appended I
item
t
firs
e
wher
of
ber
firstltem : Integer; { Num
{ Count of new items
newitems,
{ Size of data for current item I
dataSize,
: Integer; { Working index
i
gned)
(we need this because itmData[0] is unsi
: RECORD
USB
CASE Integer OF
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1:
(SBArray: ARRAY

[0..l]

OF SignedByte);

2:
END;

(Int: Integer);
{tJSB}

BEGIN

{AppendDITL}

Using the original DLOG
1.
2.
3.

Remember the original window Size.
Set the offset Point to be the bottom of the original window
.
Subtract 5 pixels from bottom and right, to be added
back later after we have possibly expanded window.
4. Get working Handle to original item list.
5. Calculate our first item number to be returned to caller.
6. Get locked Handle to DITL to be appended.
7. Calculate count of new items.
maxRect := DialogPeek(theDialog).window.port.portRect;
offset.v := maxRect.bottom;
offset.h :
0;
maxRect.bottom := maxRect.bottom
5;
maxRect.right := maxRect.right
5;
hltems : = hltemList (DialogPeek (theDialog)
items);
firstltem :
hItems’”.dlgMaxIndex + 2;
hDITL := hlternList(GetResource(’DITL’,theDITLID));
HLock (Handle (hDITL));
newltems := hDITL.dlgMaxIndex + 1;
-

-

.

For each item,
1. Offset the rectangle to follow the original window.
2. Make the original window larger if necessary.
3. fill in item Handle according to type.

pltem := @hDITL’.DITLIterns;
FOR i := 1 TO newltems DO BEGIN
OffsetRect(pItern.itmRect,offset.h,offset.v);
UnionRect (pItem itmRect, maxRect, maxRect);
.

USB.Int := 0;
USB.SBArray(1]

{zero things out)
:= pItem’.itrnData(0);

Strip enable bit since it doesn’t matter here.
WITH pItem DO
CASE BAND(itmType,$7F) OF
userltern:
{ Can’t do anything meaningful with user items.
itmHndl
NIL;
ctrlltem + btnCtrl,ctrlltem + chkCtrl,ctrlltem + radCtr
l:{build Control
itmHndl :
Handle(NewControl(theDialog, { theWindow
itmRect, ( boundsRect
StringPtrUitmData(0J)’, { title
true, ( visible
0,0,1, { value, mm, max
BAND(itmType,$03), { proclD I
0)); { refCon
ctrlltem + resCtrl: BEGIN { Get resource based
Control
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itmHndl

ata[l])

IntPtr(@itmD
:= Handle (GetNewControl(

,

{

controlID

theDialog)); { theWindow
:= itmRect; {give it the right
ControlHandle(itmHndl).contrlRect
rectangle
ld be installed here)
{An actionProc for a Control shou
(Case ctrlltem + resCtrl}
END;
to a copy of their text.
statText,editText: { Both need Handle
of data
err := PtrToHand(t3itmData[l), ( Start
Handle
new
of
itmHndl, { Address
USB.Int); { Length of text
{ Icon needs resource Handle.
iconltem:
itrnData[l])); { ICON reslD
pItem.itmHndl : GetIcon(IntPtr(@
le.
{ Picture needs resource Hand
.picltem:
tr(@itxnData[1])’ii;{PICT reslD)
IntP
ture(
etpic
le(G
pItem’.itmHndl := Hand
OTHERWI SE
itmHndl := NIL;
{Case}
END;
dataSize : BAND(USB.Int + 1,$FFFE);
{now advance to next item)
) + dataSize + sizeof(DITLItem)));
pltem := pDITLItem(Ptr(ord4(@pItem
(for)
END;
err := PtrAndHand
,GetHandleSize (Handle (hDITL)));
(@hDITL.DITLItems,Handle(hItems)
MaxIndex + newltems;
hIterns”.dlgMaxIndex := hItems.dlg
HUnlock (Handle (hDITL));
ReleaseResource (Handle (hDITL));
+ 5;
maxRect.bottorn := maxRect.bottom
+
5;
t
.righ
Rect
max
maxRect.right :=
xRect .bottom, true);
t,ma
.righ
Rect
,max
ialog
SizeWindow(theD
AppendDITL := firstltem;
{AppendDITL}
END;

ogPtr;
PROCEDURE MyJobltems(theDialog: Dial

itemNo:

Integer);

in the pltemProc field in the
This routine replaces the routine
The steps it takes are:
TPPrD1g record.
is done by “localizing”
the item hit was one of ours. This
if
see
1. Check to
0. .n
from
red
numbe
s are
the number, assuming that our item
tely
opria
appr
then case it and Handle
2. If it’s one of ours
then call the old item handler
ours
of
one
isn’t
3. If it

VAR
Myltem, firstltem: Integer;
: Point;
thePt
: Integer;
art
theP
: Integer;
alue
theV
: Integer;
t
gPar
debu
{MyJobltems)
BEGIN
obDlglnit
rstltern; { remember, we saved this in myJ
prFi
:
tem
firstl
No
item
nt
curre
lize”
“loca
+
1; {
firstltem
Myltem := itemNo
ours
of
one
>
it’s
0,
item
ized
IF Myltem > 0 THEN BEGIN ( if local
hit
find out which of our items was
, itemH, itemBox);
GetDltem(theDialog, itemNo, itemType
—
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CASE Myltexn OF
MyDFirstBox: BEGIN
invert value of FirstBoxValue and redraw it
FirstBoxValue :
1
FirstBoxValue;
SetCtlValue(ControlHandle(iteml-1) ,FirstBoxValue);
END;
(case MyDFirstBox}
MyDSecondBox: BEGIN
invert value of SecondBoxValue and redraw it
SecondBoxValue : 1
SeconciBoxValue;
SetCtlValue (ControiHandle (iteml-1) , SecondBoxValue);
END;
{case MyDSecondBox}
OTHERWI SE
Debug;
We got an item we didn’t expect
( OH OH
END;
(Case
END
{ ifMyltern>O
ELSE
( chain to standard item handler, whose address is saved
in prPltemProc I
CallltemHandler(theDialog, itemNo,prPlternProc);
END;
{ MyJobltems I
-

.

—

—

FUNCTION MyJobDlglnit(hPrint:

TH?rint) :

TPPrD1g;

This routine appends items to the standard job dialog and sets up the
user fields of the printing dialog record TPRD1g
This routine will be called by PrDlgMain
This is what it does:
1. First call PrJoblnit to fill in the TPPrD1g record.
2. Append our items onto the old DITL. Set them up appropriately.
3. Save the address of the old item handler and replace it with ours.
4. Return the Fixed dialog to PrDlgMain.

VAR
firstltem

:

BEGIN
firstltern

:=

prFirstltem

Integer;

{

first new item number

I

{MyJobDlglnit
AppendDITL(DialogPtr(PrtJobDialog) ,MyDITL);
:=

firstltem;

{ save this so MyJobltems can find it I

now we’ll set up our DITL items
The “First Box”
GetDltern(DialogPtr (PrtJobDialog) ,firstltem, itemType, itemH, itemBox);
SetCtlValue(ControlHandle(itemH) ,FirstBoxValue);
—

now we’ll set up the second of our DITL items
The “Second Box”
GetDltern(DialogPtr(PrtJobDialog) , firstltem + 1,itemType, itemH,
itemBox);
SetCtlValue (ControiHandle (itemH) , SecondBoxValue);
—

Now comes the part where we patch in our item handler.
We have to save
the old item handler address, so we can call it if one of the standard
items is hit, and put our item handler’s address
in pltemProc field of the TPrDlg struct)
prPlternProc

:=

Longlnt(PrtJobDialog’.pltemProc);

Now we’ll tell the modal item handler where our routine is
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PrtJobDialog’.pItemProc

:=

ProcPtr(@MyJobltems);

dialog to be returned....
PrDlgMain expects a pointer to the modified
MyJobDlglnit := PrtJobDialog;
{rnyJobDlglnit

END;

FUNCTION Print:
VAR
bool

:

OSErr;

BOOLEAN;

(Print)
BEGIN
);
hPrintRec := THPrint(NewHandle(sizeof(TPrint))
PrintDefault (hPrintRec);
bool := PrValidate(hPrintRec);
IF (PrError <> noErr) THEN BEGIN
PrError;
Print :
Exit (Print);
(If}
END;
job dialog
call PrJoblnit to get pointer to the invisible
Rec);
PrtJobDialog := PrJoblnit (hPrint
IF (PrError <> noErr) THEN BEGIN
Print := PrError;
Exit (Print);
(If)
END;
{Here’s the line that does it all!)
IF NOT (PrDlgMain(hPrintRec,@MyJobDlglnit))
Print := cancel;
Exit (Print);
(If}
END;
IF PrError <> noErr THEN Print

:=

THEN BEGIN

PrError;

that’s all for now
END;

BEGIN

{

Print

{PROGRAM}

(remove data initialization code before any
UnloadSeg(@_Datalnit);
allocations)
InitGraf (@thePort);
InitFonts;
FlushEvents (everyEvent, 0);
InitWindows;
InitMenus;
TEInit;
InitDialogs (NIL);
InitCursor;
call the routine that does printing
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FirstBoxValue :
0;
{ value of our first additional box
SecondBoxValue := 0;
{ value of our second addtl. box
PrOpen;
{ Open the Print Manager
IF PrError = noErr THEN
err
Print
{ This actually brings up the modified Job dialog
ELSE BEGIN
{tel.]. the user that PrOpen failed}
END;
PrClose;
END.

Technical Note #95
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The Lightspeed C Example Program
/* NOTE: Apple reserves the top half of the screen (where the current DITL
Applications may use the bottom half of the
items are located)
items in the top half
screen to add items, but should not change any
An application should expand the print dialogs only
of the screen.
as much as is absolutely necessary.
.

I

*7
1* Note: A global search and replace of ‘Job’ with
*/
code that modifies the style dialogs
#include <DialogMgr. h>
#include <MacTypes .h>
#include <Quickdraw. h>
#include <ResourceMgr h>
#include <WindowMgr h>
#include <pascal. h>
#include <printmgr.h>
#define nil OL

‘Sti’

will produce

.

.

/ pointer to job dialog */

static TPPrD1g PrtJobDialog;

7*

This points to the following structure
Struct
DialogRecord
ProcPtr
ProcPtr

Dig;
pFltrProc;
pltemProc;

(The Dialog window)
(The Filter Proc.)
(The Item evaluating proc.
we’ll change this)
(The user’s print record.)

--

hPrintUsr;
THPrint
fDolt;
Boolean
fOone;
Boolean
reserved by Apple Computer)
(Four longs
lUseri;
long
itiser2;
long
lUser3;
long
;
lUser4
long
*TpPrDlg;
-—

TPrDlg;

*7

*/
Declare ‘pascal’ functions and procedures
*7
/
Print manager’s dialog handler
pascal Boolean ProlgMainO;
*/
/*
dialog.
Gets standard print job
pascal TPPrD1g PrJoblnitO;
/
/
nit
Our extention to PrJobl
pascal TPPrD1g MyJobDlglnitQ;
I Our modal item handler *7
;
ltemsO
MyJob
pascal void
/*

#define MyDITL 256

THPrint hPrintRec;
short FirstBoxValue = 0;
short SecondBoxValue = 0;
long prFirstltem;
long prPltemProc;

Technical Note #95

/ resource ID of my DITL to be spliced
on to job dialog *1

/* handle to print record */
/* value of our first additional box */
/* value of our second addtl. box */
/ save our first item here */
*/
we need to store the old itemProc here
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1*

_*/

WindowPt r
OSErr
Str255

MyWindow;
err;
myStr;

Rect

myWRect;

rnain()

InitGraf (&thePort);
InitFonts 0;
mit Windows Q;
InitMenus ;
InitDialogs (nil);
InitCursorO;
SetRect (&myWRect, 50, 260, 350, 340)
/* call the routine that
does printing *1
Propen 0;
err = PrintO;
PrClose 0;

/ main /
1*
/

*

OSErr Print()

1* call PrJoblnit to get pointer to the invisible
hPrintRec = (THPrint) (NewHandle(sizeof(TPrint)));
PrintDefault (hPrintRec);
PrValidate (hPrintRec);
if (PrError() !
noErr)
return PrError;

job dialog */

PrtJobDialog = PrJoblnit (hPrintRec);
if (PrError() != noErr)
return PrError;

if

(!PrDlgMain(hPrintRec,

&MyJobDlglnit))

/ this line does all the
stuff */

return Cancel;
if

(PrError() != noErr)
return PrError;

/* that’s all for now

/ Print /
1*
/
pascal TPPrD1g MyJobDlglnit
THPrint hPrint;

Technical Note #95
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sets up the
/* this routine appends items to the standard job dialog and
1g
TPRD
record
user fields of the printing dialog
/
This routine will be called by PrDlgMain
short

firstltern;

short
Handle
Rect

iternType;
itemH;
iternBox;

firstltem

AppendDITL

=

prFirstltem

=

7* first new item number */
/* needed for GetDltem/SetDltem call */

(PrtobDialog,

MyDITL>;

/*call routine to do
this /

/ save this so MyJobltems can find it /

firstltem;

The “First Box” /
&iternBox);
GetDltem(PrtiobDialog,firstltem,&itemType,&itemH,
e);
oxValu
FirstB
SetCtlValue(itemH,

, now we’ll set up our DITL items

——

The “Second Box” */
ernH,&itemBox);
GetDltern(PrtJobDialog, firstltern+l,&itemType,&it
SetCtlValue (iternH, SecondBoxValue);

7* now we’ll set up the second of our DITL items

--

We have to save
of the
one
if
it
the old item handler address, so we can call
s
addres
r’s
standard items is hit, and put our item handle
in pltexnProc field of the TPrD1g struct

/ Now comes the part where we patch in our item handler.

*7
prPltemProc

=

(long> PrtJobDialog—>plternProc;

/
/ Now we’ll tell the modal item handler where our routine is
(ProcPtr) &MyJobltems;

PrtJobDialog->plternProc

*/
7* PrDlgMain expects a pointer to the modified dialog to be returned....
return PrtJobDialog;
/*myJobDlglnit*/

*7

7*
7* here’s the analogue to the SF dialog hook

J

pascal void MyJobltems (theDialog, iternNo)
theDialog;
TPPrD1g
itemNo;
short

7* MyJobitems /
short
short

myltem;
firstltem;

short
Handle
Rect

itemType;
iternH;
itemBox;

firstltem

=

/ needed for GetDltem/SetDltem call */

prFirstltem;

7* remember, we saved this in myJobDlglnit

*7
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/ “localize” current item No *1
itemNo—firstltem+1;
myltem
/ if localized item > 0, it’s one of ours /
if (myltem > 0)
=

1* find out which of our items was hit */
GetDltem(theDialog, itemNo, &itemType,&itemH, &itemBox);
switch (myltem)
case 1:

/ invert value of FirstBoxValue and redraw it */
1;
FirstBoxValue
SetCtlValue (itemH, FirstBoxValue);
break;
=

case 2:

/ invert value of SecondBozcValue and redraw it *1
1;
SecondBoxValue
SetCtlValue (itemH, SecondBoxValue);
break;
default: DebuggerO; 1* OH OH /
1 /* switch */
7* if (myltem > 0) */
else /* chain to standard item handler, whose address is saved in
prPltemProc *7
‘=

CailPascal (theDialog, iternNo,prPltemproc);

1* MyJobitems *7

Technical Note #95
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The Rez Source
#include “types.r”
resource ‘DITL’ (256)
7* array DlTLarray:
/* [1] */
{8, 0, 24, 112),
CheckBox
enabled,
“First Box”

2 elements

*7

[2] */
{8, 175, 24, 287},
CheckBox
enabled,
“Second Box”
/*

I
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#96: SCSI Bugs
See also:

The SCSI Manager
SCSI Developer’s Package

Written by:
Modified by:
Modified by:
Updated:

Steve Flowers
Bryan Stearns
Bo3b Johnson

October 1, 1986
November 15, 1986
July 1, 1987
March 1, 1988

There are a number of problems in the SCSI Manager; this note lists the ones
we know about, along with an explanation of what we’re doing about them.
Changes made for the 2/88 release are made to more accurately reflect the
state of the SCSI Manager. System 4.1 and 4.2 are very similar; one bug was
fixed in System 4.2.
There are several categories of SCSI Manager problems:
1. Those in the ROM boot code
(Before the System file has been opened, and hence, before any patches could possibly
fix them.)
2. Those that have been fixed in System 3.2
3. Those that have been fixed in System 4.1/4.2
4. Those that are new in System 4.1/4.2
5. Those that have not yet been fixed.
The problems in the ROM boot code can only be fixed by changing the ROMs. Most of
the bugs in the SCSI Manager itself have been fixed by the patch code in the System
3.2 file. There are a few problems, though, that are not fixed with System 3.2—most of
these bugs have been corrected in System 4.1/4.2. Any that are not fixed will be detailed
here. ROM code for future machines will, of course, include the corrections.

ROM boot code problems
In the process of looking for a bootable SCSI device, the boot code issues a SCSI
bus reset before each attempt to read block 0 from a device, If the read fails for any
reason, the boot code goes on to the next device. SCSI devices which implement the
Unit Attention condition as defined by the Revision 17B SCSI standa
rd will fail to
boot in this case. The read will fail because the drive is attempting to report the Unit
Attention condition for the first command it receives after the SCSI bus
reset. The
boot code does not read the sense bytes and does not retry the failed command; it
simply resets the SCSI bus and goes on to the next device.
Technical Note #96
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will eventually cycle back to the same
If no other device is bootable, the boot code
Attention ifl the drive again), and try
SCSI device ID, reset the bus (causing Unit
n).
to read block 0 (which fails for the same reaso
ded in the platinum Macintosh Plus
The ‘new’ Macintosh Plus ROMs that are inclu
ly do a single SCSI Bus Reset after
have only one change. The change was to simp
SCSI boot loop. This was done to
power up instead of a Reset each time through the
It was an object code patch (affecting
allow Unit Attention drives to be bootable.
fixed. For details on the three
approximately 30 bytes) and no other bugs were
Note #154.
versions of Macintosh Plus ROMs, see Technical
r which does not require the Unit
We recommend that you choose an SCSI controlle
roller (most of the SCSI controllers currently
Attention feature cither an older cont
17B), or one of the newer
available were designed before Revision
le/disable Unit Attention as
Revision-i 7B-compatible controllers which can enab
Rodime, et al). Since the vast
a formatting option (such as those from Seagate,
s which cannot use Unit
majority of Macintosh Plus computers have the ROM
that you choose an SCSI controller that does
Attention drives, we still recommend
not require the Unit Attention feature.
being selected by the boot code,
If an SCSI device goes into the Status phase after
tus phase indefinitely, and no SCSI
this leads to the SCSI bus being left in the Sta
h Plus boot code does not handle
devices can be accessed. The current Macintos
the presence of an SCSI device
this change to Status phase, which means that
e seen) will prevent any SCSI
with this behavior (as in some tape controllers we’v
, even if they already had drivers
devices from being accessed by the SCSI Manager
peripheral that is turned on at boot
loaded from them. The result is that any SCSI
ely after selection; otherwise, the
time must not go into Status phase immediat
ss substantially revised ROMs are
Macintosh PIus SCSI bus will be left hanging. Unle
within the next year or so), this
released for the Macintosh Plus (highly unlikely
, so you should design for old
problem will never be fixed on the Macintosh Plus
ROMs.
blocks 0 and 1, ignoring the extra
The Macintosh Plus would try to read 256 bytes of
512 bytes from blocks 0 and 1,
data. The Macintosh SE and Macintosh II try to read
ler) than 512 bytes. Random
ignoring errors if the sector size is larger (but not smal
be booted as long as the blocks
access devices (disks, tapes, CD ROMS, etc.) can
blocks are correctly set up, and
are at least 512 bytes, blocks 0, 1 and other partition
umented in Inside Macintosh
there is a driver on it. With the new partition layout (doc
ired in some partition map
volume V), more than 256 bytes per sector may be requ
sectors. Disks with tag bytes
entries. This is why we dropped support for 256-byte
etc.) can be booted on any
(532-byte sectors) or larger block sizes (1K, 2K,
to take care of data blocking
Macintosh with an SCSI port. Of course, the driver has
byte sectors.
and de-blocking, since HFS likes to work with 512-
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Problems with ROM SCSI Manager routines
Note that the following problems are fixed after the System file has been opened; for a
device to boot properly, it must not depend on these fixes. The sample SCSI driver,
available from APDA, contains an example of how to find out if the fixes are in place.
Prior to System file 3.2, blind transfers (both reads and writes) would not work
properly with many SCSI controllers. Since blind operation depends on the drive’s
ability to transfer data fast enough, it is the responsibility of the driver writer to make
sure blind operation is safe for a particular device.
Prior to System file 3.2, the SCSI Manager dropped a byte when the driver did
two or more SCSIReads or SOS IRBlinds in a row. (Each Read or RBlind has to
have a Transfer Information Block (TIB) pointer passed in.) The TIB itself can be as
big and complex as you want—it is the process of returning from one SOS IRead or
SOS IRBlind and entering another one (while still on the same SCSI command) that
causes the first byte for the other SOS IReads to be lost.
Note that this precludes use of file-system tags. Apple no longer recommends that
you support tags; see Technical Note #94 for more information.
•

Prior to System file 3.2, SOS 1St at didn’t work; the new version works correctly.

•

Running under System file 3.2, the SCSI Manager does not check to make sure
that the last byte of a write operation (to the peripheral) was handshaked while
operating in pseudo-DMA mode. The SCSI Manager writes the final byte to the NCR
5380’s one-byte buffer and then turns pseudo-DMA mode off shortly thereafter
(reported to be 10-15 microseconds). If the peripheral is somewhat slow in actually
reading the last byte of data, it asserts REQ after the Macintosh has already turned off
pseudo-DMA mode and never gets an ACK. The CPU then expects to go into the
Status phase since it thinks everything went OK, but the peripheral is still waiting for
ACIC. Unless the driver can recover from this somehow, the SCSI bus is ‘hung’ in the
Data Out phase. In this case, all successive SCSI Manager calls will fail until the
bus is reset.

•

Running under System file 4.1/4.2, the SCSI Manager waits for the last byte of
a write operation to be handshaked while operating in pseudo-DMA mode; it checks
for a final DRQ (or a phase change) at the end of a SCSIWrite or SCSIWB1ind before
turning off the pseudo-DMA mode. Drivers that could recover from this problem by
writing the last byte again if the bus was still in a Data Out phase will still work
correctly, as long as they were checking the bus state.

•

Running under System file 3.2, the SCSI Manager does not time out if the
peripheral fails to finish transferring the expected number of bytes for polled reads
and writes. (Blind operation does poll for the first byte of each requested data transfer
in the Transfer Information Block.)
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•

Running under System file 4.1/4.2, SCSIRead and SCSIWrite return an error
to the caller if the peripheral changes the bus phase in the middle of a transfer, as
might happen if the peripheral fails to transfer the expected number of bytes. The
computer is no longer left in a hung state.

•

Running under System file 3.2, the Selection timeout value is very short (900
microseconds). Patches to the SCSI Manager in System 4.1/4.2 ensure that this
value is the recommended 250 milliseconds.

•

Running under System file 3.2, the SCSI Manager routine SCSIGet (which
arbitrates for the bus) will fail if the BSY line is still asserted. Some devices are a bit
slow in releasing BSY after the completion of an SCSI operation, meaning that BSY
may not have been released before the driver issues a SCSIGet call to start the next
SCSI operation. A work-around for this is to call SCSIGet again if it failed the first
time. (Rarely has it been necessary to try it a third time.) This assumes, of course, that
the bus has not been left ‘hanging’ by an improperly terminated SCSI operation
before calling SCSIGet.

•

Running under System file 4.1/4.2, the SCSIGet function has been made more
tolerant of devices that are slow to release the BSY line after a SCSI operation. The
SCSI Manager now waits up to 200 milliseconds before returning an error.

Problems with the SCSI Manager that haven’t been fixed yet
These problems currently exist in the Macintosh Plus, SE, and II SCSI Manager. We
plan to fix these problems in a future release of the System Tools disk, but in the mean
time, you should try to work around the problems (but don’t “require” the problems!).
•

Multiple calls to SCSIRead or SCSIRB1ind after issuing a command and before
calling SCSIComplete may not work. Suppose you want to read some mode sense
data from the drive. After sending the command with SCSICmd, you might want to call
SCSIRead with a TIB that reads four bytes (typically a header). After reading the field
(in the four-byte header) that tells how many remaining bytes are available, you
might call SCSIRead again with a TIB to read the remaining bytes. The problem is
that the first byte of the second SCSIRead data will be lost because of the way the
SCSI Manager handles reads in pseudo-DMA mode. The work-around is to issue
two separate SCSI commands: the first to read only the four-byte header, the second
to read the four-byte header plus the remaining bytes. We recommend that you not
use a clever TIB that contains two data transfers, the second of which gets the
transfer length from the first transfer’s received data (the header). These two step
TIBs will not work in the future. This bug will probably not be fixed.

•

On read operations, some devices may be slow in deasserting REQ after sending the
last byte to the CPU. The current SCSI Manager (all machines) will return to the
caller without waiting for REQ to be deasserted. Usually the next call that the driver
would make is SCSIComplete. On the Macintosh SE and II, the ScslComplete call
will check the bus to be sure that it is in Status phase. If not, the SCSI Manager will
return a new error code that indicates the bus was in Data In/Data Out phase when
SCSIComplete was called. The combination of the speed of the Macintosh II and a
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slow peripheral can cause SCSIComplete to detect that the bus is still in Data In
phase before the peripheral has finally changed the bus to Status phase. This
results in a false error being passed back by SCSIComplete.
•

The scComp (compare) TIB opcode does not work in System 4.1 on the Macintosh
Plus only. It returns an error code of 4 (bad parameters). This has been fixed in
System 4.2.

Other SCSI Manager Issues
• At least one third-party SCSI peripheral driver used to issue SCSI commands from a
VBL task. It didn’t check to see if the bus was in the free state before sending the
command! This is guaranteed to wipe out any other SCSI command that may have
been in progress, since the SCSI Manager on the Macintosh Plus does not mask out
(or use) interrupts.
We strongly recommend that you avoid calling the SCSI Manager from interrupt
handlers (such as VBL tasks). If you must send SCSi commands from a VBL task (like
for a removable media system), do a SCSIStat call first to see if the bus is currently
busy. If it’s free (Bsi is not asserted), then it’s probably safe; otherwise the VBL task
should not send the command. Note that you can’t call SCSIStat before the System
file fixes are in place. Since SCSI operations during VBL are not guaranteed, you
should check all errors from SCSI Manager calls.
• A new SCSI Manager call will be added in the future. This wi’l be a high-level call; it
will have some kind of parameter block in which you give a pointer to a command
buffer, a pointer to your TIB, a pointer to a sense data buffer (in case something goes
wrong, the SCSI Manager will automatically read the sense bytes into the buffer for
you), and a few other fields. The SCSI Manager will take care of arbitration, selection,
sending the command, interpreting the TIB for the data transfer, and getting the status
and message bytes (and the sense bytes, if there was an error). It should make SCSI
device drivers much easier to write, since the driver will no longer have to worry about
unexpected phase changes, getting the sense bytes, and so on. In the future, this will
be the recommended way to use the SCSI Manager.
• The SCSI Manager (all machines) does not currently support interrupt-driven
(asynchronous) operations. The Macintosh Plus can never support it since there is no
interrupt capability, although a polled scheme may be implemented by the SCSI
Manager. The Macintosh SE has a maskable interrupt for IRQ, and the Macintosh II
has maskable interrupts for both IRQ and DRQ. Apple is working on an implementation
of the SCSI Manager that will support asynchronous operations on the Macintosh II
and probably on the SE as well. Because the interrupt hardware will interact
adversely with any asynchronous schemes that are polled, it is strongly
recommended that third parties do not attempt asynchronous operations until the new
SCSI Manager is released. Apple will not attempt to be compatible with any products
that bypass some or all of the SCSI Manager. In order to implement software-based
(polled) asynchronous operations it is necessary to bypass the SCSI Manager.
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The SCSI Manager section of the alpha draft of Inside Macintosh volume
documented the Disconnect and Reselect routines which were intended to be used
for asynchronous I/O. Those routines cannot be used. Those routines have been
removed from the manual. Any software that uses those routines will have to be
revised when the SCSI Manager becomes interrupt-driven. Drivers which send SCSI
commands from VBL tasks may also have to be modified.

Hardware in the SCSI
There is some confusion on how many terminators can be used on the bus, and the best
way to use them. There can be no more than two terminators on the bus. If you have
more than one SCSI drive you must have two terminators. If you only have one drive,
you should use a single terminator. If you have more than one drive, the two terminators
should be on opposite ends of the chain. The idea is to terminate both ends of the wire
that goes through all of the devices. One terminator should be on the end of the system
cable that comes out of the Macintosh. The other terminator would be on the very end of
the last device on the chain. If you have an SE or II with an internal hard disk, there is
already one terminator on the front of the chain, inside the computer.
On the Macintosh SE and II, there is additional hardware support for the SCSI bus
transfers in pseudo-DMA mode. The hardware makes it possible to handshake the data
in Blind mode so that the Blind mode is safe for all transfers. On the Macintosh Plus, the
Blind transfers are heavily timing dependent and can overrun or underrun during the
transfer with no error generated. Assunng that Blind mode is safe on the Macintosh Plus
depends upon the peripheral being used. On the SE and II, the transfer is hardware
assisted to prevent overruns or underruns.

Changes in SCSI for SE and II
The changes made to the SCSI Manager found in the Macintosh SE and Macintosh II
are primarily bug fixes. No new functionality was added. The newer SCSI Manager is
more robust and has more error checking. Since the Macintosh Plus SCSI Manager
only did limited error checking, it is possible to have code that would function (with bugs)
on the Macintosh Plus, but will not work correctly on the SE or II. The Macintosh Plus
could mask some bugs in the caller by not checking errors. An example of this is
sending or receiving the wrong number of bytes in a blind transfer. On the Macintosh
Plus, no error would be generated since there was no way to be sure how many bytes
were sent or received. On the SE and II, if the wrong number of bytes are transferred an
error will be returned to the caller. The exact timing of transfers has changed on the SE
and II as well, since the computers run at different speeds. Devices that are unwittingly
dependent upon specific timing in transfers may have problems on the newer
computers. To find problems of this sort it is usually only necessary to examine the error
codes that are passed back by the SCSI Manager routines. The error codes will
generally point out where the updated SCSI Manager found errors.
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To report other bugs or make suggestions

,

Please send additional bug reports and suggestions to us at the address in Techni
cal
Note #0. Let us know what SCSI controller you’re using in your peripheral, and
whether
you’ve had any particularly good or bad experiences with it. We’ll add to this note
as
more information becomes available.
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Macintosh Technical Notes
#97: PrSetError Problem
Written by:
Updated:

Mark Baumwell

November 15, 1986
March 1, 1988

This note formerly described a problem in Lisa Pascal glue for the
PrSetError routine. The glue in MPW (and most, if not all, third
party
compilers) does not have this problem.
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#98: Short-Circuit Booleans in Lisa Pascal
Written by:
Updated:

Mark Baumwell

November 15, 1986
March 1, 1988

This note formerly described problems with the Lisa Pascal compiler. These
problems have been fixed in the MPW Pascal compiler.
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Macintosh Technical Notes
#99: Standard File Bug in System 3.2
See also:

The Standard File Package

Written by:
Updated:

Jim Friedlander

November 15, 1986
March 1, 1988

This note formerly described a bug in Standard File in System 3.2. This bug
has been fixed in more recent Systems.

Technical Note #99

page 1 of 1

Standard File Bug in System 3.2

Macintosh Technical Notes
#100: Compatibility with Large-Screen Displays
See also:

Technical Note #2—Macintosh Compatibility Guidelines

Written by:
Updated:

Bryan Stearns

November 15, 1986
March 1, 1988

A number of third-party developers have announced large-screen display
peripherals for Macintosh. One of them, Radius Inc., has issued a set of
guidelines for developers who wish to remain compatible with their Radius
FPD; unfortunately, one of their recommendations can cause system
crashes. This note suggests a more correct approach.
On the first page of the appendix to their guidelines, “How to be FPD Aware,” Radius
recommends the following:
“First, to detect the presence of a Radius FPD, you should check address $C00 008...”
Unfortunately, this assumes that you’re running on a Macintosh or Macintosh Plus; this
test will not work on Macintosh XL, nor on a Macintosh II. Since these displays weren’t
designed to work with systems other than Macintosh and Macintosh Plus, you should
make sure you’re running on one of these systems before addressing I/O locations
(such as those for an add-on display).
Before testing for the presence of any large-screen display, you should first check the
machine ID; it’s the byte located at (ROMBASE) +8 (that is, take the long integer at the
low-memory location ROMBASE [$2AE], and add 8 to get the address of the machine ID
byte. On a Macintosh or Macintosh Plus, this address will work out to be $400008;
however, use the low-memory location, to be compatible with future systems that may
have the ROM at a different address!).
The machine ID byte will be $00 for all current Macintosh systems. If the value isn’t $00,
you can assume that no large-screen display is present, but don’t forget to follow
Technical Note #2’s guidelines for screen size independence!
Note: If you are a developer of an add-on large-screen display, we’d be happy
to review your guidelines for developers in advance of distribution;
please send them to us at the address for comments in Technical Note
#0. Future versions of this note may recommend general guidelines for
dealing with add-on large-screen displays.
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Macintosh Technical Notes
#101: CreateResFile and the Poor Man’s Search Path
See also:

The File Manager
The Resource Manager
Technical Note #77—HFS Ruminations

Written by:
Updated:

Jim Friedlander

January 12, 1987
March 1, 1988

CreateResF lie checks to see if a resource file with a given name exists,
and if it does, returns a dupFNErr (—48) error. Unfortunately, to do this check,
CreateResFile uses a call that follows the Poor Man’s Search Path (PMSP).
CreateResFile checks to see if a resource file with a given name exists, and if it does,
returns a dupFNErr (—48) error. Unfortunately, to do the check, CreateResFile calls
PBOpenRF, which uses the Poor Man’s Search Path (PMSP). For example, if we have a
resource file in the System folder named ‘MyFile’ (and no file with that name in the
current directory) and we call CreateResFile ( ‘MyFile’), ResError will return a
dupFNErr, since PBopenRF will search the current directory first, then search the
blessed folder on the same volume. This makes it impossible to use CreateResFile to
create the resource file ‘MyFile’ in the current directory if a file with the same name
already exists in a directory that’s in the PMSP.

To make sure that CreateResFile will create a resource file in the current directory
whether or not a resource file with the same name already exists further down the
PMSP, call _Create (PBCreate or Create) before calling createResFile:
err

Create(’MyFile’,O,inyCreator,myType);
{O for VRefNum means Current volume/directory)
CreateResFile ( ‘MyFile’);
err := ResError; (check for error)

In MPW C:
err = Create(”\pMyFile”, O,myCreator,myType);
CreateResFile (“\pMyFile”);
err = ResErrorO;

This works because

_Create does not use the PMSP. If we already have ‘MyFile’ in
the current directory, Create will fail with a dupFNErr, then, if ‘MyFile’ has an empty
resource fork, CreateResFile will write a resource map, otherwise, CreateResFile

will return

dupFNErr. If there is no file named ‘MyFile’ in the current directory,
will create one and then CreateResFile will write the resource map.

Create

Notice that we are intentionally ignoring the error from Create, since we are calling it
only to assure that a file named ‘MyFile’ does exist in the current directory.
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FSDelete does.
Please note that SFPut File does not use the PMSP, but that
volume/folder that the user selected.
SFPutF lie returns the vRefNum/WDRefNum of the
same name based
If your program deletes a resource file before creating one with the
strategy to avoid
ing
on information returned from SFPutFile, you can use the follow
ry specified by the
deleting the wrong file, that is, a file that is not in the directo
ry in the PMSP:
directo
in some other
vRefNum/WDRefNum returned by SFPutFile, but
VAR

wher
reply
err
oldVol

: Point;
: SFReply;
: OSErr;
: Integer;

wher.h : 80; wher.v := 90;
SFPutFile (wher, ‘‘, ‘‘ ,NIL, reply)
IF reply.good THEN BEGIN
)
err := GetVol(NIL,oldVol); {So we can restore it later
e call}
ResFil
err := SetVol(NIL,reply.vRefNum);(for the Create
a resource file that
(Now for the Create/CreateResFile calls to create
we know is in the current directory)
myType);
err := Create (reply.fNarne, reply.vRefNurn,rnyCreator,
from this
or
ResErr
the
CreateResFile(reply.fName); (we’ll use

...)

CASE ResError OF
with the new
noErr:{the create succeeded, go ahead and work
don’t know
we
point,
this
:
at
NOTE
resource file -)
file!!
the
of
fork
what’s in the data
dupFNErr: BEGIN (duplicate file name error)
now
(the file already existed, so, let’s delete it. We’re
ry)
directo
t
curren
in
the
file
the
g
sure that we’re deletin
err:= FSDelete(reply.fName, reply.vRefNum);
new one,
(now that we’ve deleted the file, let’s create the
ry)
directo
t
curren
in
the
will
be
this
know
again, we
e);
err:= Create (reply.fName, reply.vRefNum,myCreator,mvTyp
CreateResFile (reply. fName);
END; (CASE dupFNErr}
(handle other errors)
OTHERWISE
(Case ResError)
END;
ldVol);{restore the default directory)
(NIL,o
SetVol
err
reply.good}
(If
END;
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In MPW C:
wher;
reply;
err;
oldVol;

Point
SFReply
OSErr
short

wher.h = 80; wher.v = 90;
, reply);
SFPutFile(wher,””, ““,nil
if (reply.good
err = GetVol(nil,&oldVol);
later*/
/*So we can restore it
ile call*/
Num);/*for the CreateResF
Ref
,reply.v
err = SetVol(nil
a resource file
ile calls to create
/*Now for the Create/CreateResF
*/
ory
current direct
that we know is in the
Type);

,my
,reply.vRefNum,myCreator
err = Create(&reply.fName
rne);
CreateResFile (&reply. fNa
./
from this
or
/*weIll use the ResErr
.

.

switch (ResError )
work with the
succeeded, go ahead and
case noErr:;/*the create
don’t
NOTE: at this point, we
new resource file
!*/
fork of the file!
know what’s in the data
rr*/
break; /* case noE
/
ate
lic
file name error*
up
/*d
case dupFNErr:
’s delete it.
let
so,
d,
/*the file already existe
the
re deleting the file in
We’re now sure that we’
*/
current directory
——

ply.vRefNum);

e,re
err= FSDelete(&reply.fNam

let’s create the
/* that we’ve deleted the file,
rent
this will be in the cur
new one, again, we know
directory*/
, reply.vRefNurn,
err= Create(&reply.fName
myCreator, myType);
);
CreateResFile(&reply.fName
*/
Err
FN
break; /*case dup
je
and
other errors*/
/*h
default:;
/* switch */
t directory*/
,oldVol);/*restore the defaul
err = SetVol(nil
/*if reply.good*/

strategies to
SP too, so you may have to adopt similar
Note: OpenResFile uses the PM
file further
ired resource file and not some other
des
the
g
nin
ope
are
you
that
make sure
a problem if you use SFGetFile, Since
s, so
down the PMSP. This is normally not
, SFGetFile does not open or close file
fact
in
SP,
PM
the
use
not
s
doe
le
SFGetFi
it doesn’t run into this problem.
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#102: HFS Elucidations
See also:

The File Manager
Technical Note #77—HFS Ruminations

Written by:
Updated:

Bryan “Bo3b” Johnson

January 12, 1987
March 1, 1988

This technical note will describe a few problems that can occur while using
HFS. It will also describe ways to avoid these problems.
This technical note will discuss the following problems:
1) It is very important to be careful about how files are opened and closed. There must
be no more than one close for every open.
2) Don’t use Driver names, like .Bout, .Print or .Sony, in place of file names or the
file system will become confused.
3) Be aware of the ioFlVersNum byte in all file calls. A number of pieces of the
Macintosh system do not use, and may in fact ignore, files created with non-zero
ioFlVersNums.

Each of these can lead to strange occurrences, as well as problems for the users. Doing
any or all of these marginally illegal operations will not necessarily lead to a System
Error. In some cases the confusion generated may be worse than a System Error.

One Close is always enough
If a file is closed twice, it is possible to corrupt the file system on a disk. If a program has
been creating unreadable disks, this may be the cause.
One aspect of the file system that is not well documented is how it allocates access
paths to files that are currently open. As a result of this, it is possible to get a rather
cavalier attitude about opening and closing files. This discussion will explain why it is
necessary to be very careful about opening and closing files.
When the File Manager receives an Open call, it will look at the parameters passed in
the parameter block and create a new access path for the file that is being opened. The
access path is how the File Manager keeps track of where to send data that is written,
and where to get data that is read from that file. An access path is nothing more than: 1)
a buffer that the file system uses to read and write data, and 2) a File Control Block that
describes how the file is stored on a disk.
Technical Note #102
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A call like:
FSOpen

ErrStuff

(‘FirstFile’,

theVRefNuxn,

FirstRefNum);

will create the access path as a buffer and a File Control Block (FCB) in the FCB queue.
Note: The following information is here for illustrative purposes only; dependence on it
may cause compatibility problems with future system software.

The structure of the queue can be visualized as:

FCBSPtr ($34E)

Buffer Length

2
First FCB Record

2FCBLength

Second FCB Record

Last FCB Record

where FCBSPtr is a low-memory global (at $34E) that holds the address of a
nonrelocatable block. That block is the File Control Block buffer, and is composed of the
two byte header which gives the length of the block, followed by the FCB records
themselves. The records are of fixed length, and give detailed information about an
open file. As depicted, any given record can be found by adding the length of the
previous FCB records to the start of the block, adding 2 for the two byte header; giving
an offset to the record itself. The size of the block, and hence the number of files that can
be open at any given time, is determined at startup time. The call to open ‘FirstFile’
above will pass back the File Reference Number to that file in FirstRefNum. This is the
number that will be used to access that file from that point on. The File Manager passes
back an offset into the FCB queue as the RefNum. This offset is the number of bytes past
the beginning of the queue to that FCB record in The queue. That FCB record will
describe the file that was opened. An example of a number that might get passed back
as a RefNum is $ 1DB. That also means that The FCB record is $1DB bytes into the FCB
block.
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A visual example of a record being in use, and how the RefNum is related is:
Base

0
2

Base—4—ReftT.1

is merely the address of the nonrelocatable block that is the FCB buffer. FCBSPtr
points to it. The RefNum (a number like $108) is added to Base, to give an address in the
block. That address is what the file system will use to read and write to an open file,
which is why you are required to pass the RefNum to the PBRead and PB Write calls.
Base

Since that RefNum is merely an offset into the queue, let’s step through a dangerous
imaginary sequence and see what happens to a given record in the FCB Buffer. Here’s
the sequence we will step through:
ErrStuff

:=

FSOpen

ErrStuff

:

FSClose

ErrStuff

:=

FSOpen

(‘FirstFile’,

theVRefNum,

FirstRefNum);

( FirstRefNum );
theVRefNum,

(‘SecondFile’,

SecondRefNum);

ErrStuff := FSClose ( FirstRefNwn ); {the wrong file gets closed! !
(the above line will close ‘SecondFile’, not ‘FirstFile’, which is already
closed}

Before any operations:
the record at $108 is not used.
Base

Q
2

Base+Re fNurn
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After the call:
ErrStuff

:

(‘FirstFile’,

FS0peri

FirstRefNuxn

=

$1D8

theVRefNum,

FirstRefNurn);

and the record is in use.

I

Base

After the call:
ErrStuff := FSClose (FirstRefNurn);
FirstRefNuin is still equal to $1D8, but the FCB record is unused.
Base

Ba se+Re f N urn
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After the call:
ErrStuff := FSOpen (‘SecondFile’, theVRefNuxn, SecondRefNum);
SecondRefNum = $].D8, FirstRefNum = $1D8, and the record is reused.
Base

0
2

Base+RefNum

After the call:
ErrStuff :
FSClose (FirstRefNum);
The FirstRefNum = $1D8, SecondRefNum = $1DB,

the queue element is cleared. This happens, even though
closed. Actually, SecondFile was closed:
Base

FirstFile

was already

0
2

Base+RefNum

Note that the second close is using the old RefNum. The second close will still close a

file, and in fact will return noErr as its result. Any subsequent accesses to the
SecondRefNum will return an error, since the file ‘SecondFile’ was closed. The File
Control Blocks are reused, and since they are just offsets, it is possible to get the same
file RefNum back for two different files. In this case, FirstRefNum = SecondRefNum
since ‘FirstFile’ was closed before opening ‘SecondFile’ and the same FCB record

was reused for ‘SecondFile’.
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of what can happen if a
There are worse cases than this, however. As an example, think
The FCB could be
program were to close a file, then the user inserted an HFS disk.
a generic error handler
reused for the Catalog File on that HFS disk. If the program had
If it thought “its” file
that closed all of its files, it could inadvertently close “its” file again.
file on the HFS disk.
was still open it would do the close, which could close the Catalog
in an inconsistent
This is catastrophic for the disk since the file could easily be closed
state. The result is a bad disk that needs to be reformatted.
twice, reusing an
There are any number of nasty cases that can arise if a file is closed
handler or cleanup
old RefNum. A common programming practice is to have an error
them all, even if
routine that goes through the files that a program creates and closes
the Close will return
some may already be closed. If an FCB element was not reused,
be closing
the expected fnOpnErr. lithe FCB had been reused, then the Close could
paranoid hard disk
the wrong file. This can be very dangerous, particularly for all those
users.

How to avoid the problem:
If the variable
A very simple technique is to merely clear the P.efNurn after each close.
of reusing a
way
that the program uses is cleared after each close, then there is no
be:
RefNum in the program. An example of this technique would
ErrStuff :=
ErrStuff :=
FirstRefNum
ErrStuff :=
ErrStuff :=

FSOpen (‘FirstFile’, theVRefNum, FirstRefNuxn);
FSClose (FirstRefNurn);
:
0; { We just closed it, so clear our refnum
FSOpen (‘SecondFile’, theVRefNuxn, SecondRefNum);
FSClose (FirstRefNum); { returns an error

will try
This makes the second Close pass back an error. In this case, the second close
e. Note: Be
to close RefNum = 0, which will pass back a fnOpnErr and do no damag
the
sure to use 0, which will never be a valid RefNum, since the first FCB entry is beyond
uses
er
FOB queue length word. Don’t confuse this with the 0 that the Resource Manag
to represent the System file.

all
y
Thus, if an error handler were cleaning up possibly open files, it could blithel close
are
that
files
the files it knew about, since it would legitimately get an error back on
be
already closed. This is not done automatically, however. The programmer must
if
an
x
comple
quite
careful about the opening and closing of files. The problem can get
le. By
error is received halfway through opening a sequence often files, for examp
the
avoid
to
le
merely clearing the RefNum that is stored after each close, it is possib
complexities of trying to track which files are open and which are closed.

This .file name looks outrageous.
is
There is a potential conflict between file names and driver names. If a file name
driver
named something like .Bout, .Print or .Sony, then the file system will open the
instead of the file. Drivers have priority on the 128K ROMs, and will always be opened
before a file of the same name. This may mean that an application will get an error back
Technical Note #102
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when opening these types of files, or worse, it will get back a driver RefNum from the call.
What the application thought was a file open call was actually a driver open call. If the
program uses that access path as a file RefNum, it is possible to get all kinds of strange
things to happen. For example, if Sony is opened, the Sony driver’s RefNum would be
passed back, instead of a file RefNurn. If the application does a Write call using that
RefNum, it will actually be a driver call, using whatever parameters happen to be in the
parameter block. Disks may be searching for new life after this type of operation. If a
program creates files, it should not allow a file to be created whose name begins with
.

‘.‘.

This file’s not my type.
This has been discussed in other places, but another aspect of the File Manager that
can cause confusion is the ioFlversNum byte that is passed to the low-level File
Manager calls. This is called ioFileType from Assembly, and should not be confused
with ioFVersNum. This byte must be set to zero for normal Macintosh files. There are a
number of parts of the system that will not deal correctly with files that have the wrong
versions: the Standard File package will not display any file with a non-zero
ioFlVersNum; the Segment Loader and Resource Manager cannot open files that
have non-zero ioFlVersNums. It is not sufficient to ignore this byte when a file is
created. The byte must be cleared in order to avoid this type of problem. Strictly
speaking, it is not a problem unless a file is being created on an MFS disk. The current
system will easily allow the user to access 400K disks however, so it is better to be safe
than confused.

Technical Note #102

page 7 of 7

HFS Eucidations

4

Macintosh Technical Notes

•

#103: Using MaxApplZone and MoveHHi from Assembly Language
See also:

Using Assembly Language
The Memory Manager
Technical Note #1 29—SysEnvirons

Written by:
Updated:

Bryan “Bo3b” Johnson

January 12, 1987
March 1, 1988

When calling MaxApplZ one and MoveHHi from assembly language, be sure

to get the correct code.

and MoveHHi were marked [Not in ROM] in Inside Macintosh, Volumes
I-Ill. They are ROM calls in the 128K ROM. Since they are not in the 64K ROM, if you
want your program to work on 64K ROM routines it is necessary to call the routines by a
JSR to a glue (library) routine instead of using the actual trap macro. The glue calls the
ROM routines if they are available, or executes its copy of them (linked into your
program) if not.
MaxAppiZone

How to do it:
Whenever you need to use these calls, just call the library routine. It will check ROMB5 to
determine which ROMs are running, and do the appropriate thing.
For MDS, include the
XREF

SR

Memory Rel

Movel*ii
MoveHi-li

.

library in your link file and use:

;

we need to use this

;

jump to the glue routine that will check R0M85

‘ROM’

routine

for us

For MPW link with Interface .o and use:
IMPORT

JSR

MoveHHi

MoveHHi

;

we need to use this

;

jump to the glue routine that will check R0M85 for us

Avoid calling _MaxApplZone or MoveHHi directly if you want your software to work on
the 64K ROMs, since that will assemble to an actual trap, not to a JSR to the library.
If your program is going to be run only on machines with the 128K ROM or newer, you
can call the traps directly. Be sure to check for the 64K ROMs, and report an error to the
user. You can check for old ROMs using the SysEnvirons trap as described in
Technical Note #129.
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#104: MPW: Accessing Globals From Assembly Language

See also:

MPW Reference Manual

Written by:
Updated:

Jim Friedlander

January 12, 1987
March 1, 1988

This technical note demonstrates how to access MPW Pascal and MPW C
globals from the MPW Assembler.
To allow access of MPW Pascal globals from the MPW Assembler, you need to identify
the variables that you wish to access as external. To do this, use the {$z+} compiler
option. Using the $z÷ } option can substantially increase the size of the object file due
to the additional symbol information (no additional code is generated and the symbol
information is stripped by the linker). If you are concerned about object file size, you can
“bracket” the variables you wish to access as external variables with { $ z + } and { $ z }.
Here’s a trivial example:
-

Pascal Source
PROGRAM MyPascal;
USES
MemTypes, QuickDraw, OSIntf, Toollntf;
VAR
!TlyWRect: Rect;
{$Z+} (make the following external)
mylnt: Integer;
{$Z—} (make the following local to this file
err:

(not lexically local)

Integer;

PROCEDURE MyAsrn;

EXTERNAL;

(routine doubles the value of mylnt)

BEGIN (PROGRAM)
mylnt:= 5;
MyAsm; {call the routine, mylnt will be 10 riow}
writeln(’The value of mylnt after calling myAsm is
END. (PROGRAM)

‘,

mylnt:1);

Assembly Source for Pascal
CASE
MyAsm

OFF

EXPORT
PROC
:DATA
mylnt
IMPORT
#1,mylnt
ASL.W
RT S
END

Technical Note #104

;treat upper and lower case identically
;CASE OFF is the assembler’s default
;we need :DATA, the assembler assumes CODE
;multiply by two
;all done with this extensive routine, whew!
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The variable mylnt is accessible from assembler. Neither myWRect nor err are
accessible. If you try to access myWRect, for example, from assembler, you will get the
following linker error:
### Link:

Error

Undefined entry name:

MYWRECT.

C Source
In an MPW C program, one need only make sure that MyAsm is declared as an external
function, that mylnt is a global variable (capitalizations must match) and that the CASE
ON directive is used in the Assembler:
#include
#include
#include
#include
#include
#include
#include
#include

<types h>
<quickdraw.h>
<fonts h>
<windows. h>
<events h>
<textedit .h>
<dialogs h>
<stdio.h>

extern MyAsmO;
short mylnt;

.

.

.

.

/* assembly routine that doubles the value of mylnt *1
/* we’ll change the value of this variable from MyAsm *1

main ()
WindowPtr MyWindow;
Rect myWRect;
mylnt = 5;
MyAsmO;
printf(” The value of mylnt after calling myAsm is %d\n”,mylnt);
/*majfl*/

Assembly source for C
MyAsm

CASE
PROC
IMPORT
ASL.W
RTS
END

Technical Note #104

ON
EXPORT
mylnt:DATA
#1,mylnt

;treat upper and lower case distinct
;this is how C treats upper and lower case
;we need :DATA, the assembler assumes CODE
;multiply by two
;ail done with this extensive routine, whew!
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See also:

Technical Note #93—{$ LOAD};_Datalnit;%_MethTables

Written by:
Updated:

Rick Blair

January 12, 1987
March 1, 1988

1ethTab1es in order to access
Object Pascal must have a CODE segment named
object methods. In MacApp this is taken care of “behind lthe scenes” so you don’t have to
worry about it However, if you are doing a straight Objec± Pascal program, you must
make sure that %_MethTables is around when you need it. if it’s unloaded when you
call a method, your Macintosh will begin executing wild noncode and die a gruesome
and horrible death.
.

The MPW Pascal compiler must see some declaration of an object in order to produce a
reference to the magic segment. You can achieve this cheaply by simply including
Objlntf.p in your Uses declaration. This must be in the main program, by the way. The
compiler will produce a call to % InitObj which is in %MethTables.
If you’re a more adventurous soul, you can call % InitObj explicitly from the
initialization section of your main program (you must use the { $%+ } compiler directive to
allow the use of “%“ in identifiers). This will load the % MethTables segment. See
Technical Note #93 for ideas about locking down segments that are needed forever
without fragmenting the heap.
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#106: The Real Story: VCBs and Drive Numbers
See also:

The File Manager
Technical Note #36—Drive Queue Element Format

Written by:
Updated:

Rick Blair

January 12, 1987
March 1, 1988

The top of page IV-1 78 in The File Manager chapter of Inside Macintosh in attempts to
explain the behavior of two fields in a volume control block when the corresponding disk
is offline or ejected. Due to the fact that a little bit is left unsaid, this paragraph is rather
misleading. The two fields in question are vcbDrvNum and vcbDRefNum (referred to as
ioVDrvlnfo and iovDRefNum in C and Pascal). PBHGetVInfo can be used to
access
these fields.

Off line
When a mounted volume is placed offline, vcbDrvNum is cleared and vcbDRefNum is
set to the two’s complement of the drive number. Since drive numbers are assigned
positive values (starting with one), this will be a negative number. If vcbDrvNum is zero
and vcbDRefNum is negative, you know that the volume is offline.

Ejected
When a volume is ejected, vcbDrvNum is cleared and vcbDRefNum is set to the positive
drive number. If vcbDrvNum is zero and vcbDRefNum is positive, you know that the
volume is ejected. Ejection implies being offline. There is no such thing as “premature
ejection”.

Summary
vcbDrvNum
vcbDRefNum

pnlinp
>0 (DrvNum)
<0

(DRefNum)

pffline

ejected

0
<0

0
>0

(-DrvNum)

(DrvNum)

Please refrain from assuming anything about a VCB queue element beyond what is
documented in Inside Macintosh, and don’t expect it to always be 178 bytes in size. It

grew when we went from MFS to HFS, and it may grow again. It’s safest to use calls like
PBHGetVInfo to get the information that you need.
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#107: Nulls in Filenames
See also:

The File Manager

Written by:
Updated:

Rick Blair

March 2, 1987
March 1, 1988

Some applications (loosely speaking so as to include Desk Accessories, INITs, and
what-have-you) generate or rename special files on the fly so that they are not explicitly
named by the user via SFPutFile. Since the Macintosh file system is very liberal about
filenames and only excludes colons from the list of acceptable characters, this can lead
to some difficulties, both for the end user and for writers of other programs which may
see these files.
Other programs which might be backing up your disk or something similar may
get
confused. A program written in C will think it has found the end of a string when it
hits a
null (ASCII code 0) character, so nulls in filenames are especially risky.
As a rule, filenames should only include characters which the user can see and
edit.
The only reasonable exception might be invisible files, but it can be argued that they
are
of dubious value anyway. You can argue “but what about my help file, I don’t
want it
renamed” but we already have what we think is the best approach for that situatio
n. If
you can’t find a configuration or other file because the user has renamed or
moved it,
then call SFGetFile and let the user find it. If the user cancels, and you can’t run
without
the file, then quit with an appropriate message.
Please consider carefully before you put non-displaying characters in filenam
es!
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#108: _AddDrive, _Drvrlnstall, and _DrvrRemove
See also:

Technical Note #36, Drive Queue Elements
SCSI Development Package (APDA)

Written by:
Revised by:

Jim Friedlander
Pete Helme

March 2, 1987
December 1988

and DrvrRemove are used in the sample
SCSI driver in the SCSI Developrñent Package, which is available from
APDA. This Technical Note documents the parameters for these calls.
Changes since March 1, 1988: Updated the Drvrln stall text to
reflect the use of register AC, which should conta[i a pointer to the driver
when called. Also added simple glue code for _Drvrlnstall and
DrvrRemove since none is available in the MPW interfaces.
AddDrive,

Drvrlnstall,

_AddDrive
adds a drive to the drive queue, and is discussed in more detail in
Technical Note #36, Drive Queue Elements:

_AddDrive

FUNCTION AddDrive(DQE:DrvQE1;driveNum, refNurn: INTEGER) :OSErr;

AO (input)

high word(input)
DO low word(input)
DO (output)
DO

-4
—

—,

pointer to

DQE

drive number
driver RefNum
error code
noErr (always returned)

Drvrlnstall
is used to install a driver. A DCE for the driver is created and its handle
entered into the specified Unit Table position (—1 through —64). If the unit number is —4
through —9, the corresponding ROM-based driver will be replaced:
Drvrlnstall

FUNCTION Drvrlnstall(drvrHandle:Handle;

AO (input)
DO (input)
DO (output)

—

—*
4—

refNum:

INTEGER) :

OSErr;

pointer to driver
driver RefNum (—1 through —64)
error code
floE r r
badUnitErr

Technical Note #108
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DrvrRemove
ed from the
is used to remove a driver. A RAM-based driver is purg
:
osed
disp
is
DCE
system heap (using ReleaseResource). Memory for the
DrvrRemove

FUNCTION DrvrRemove (refNum:

DO (input)
DO (output)

—,

INTEGER) : OSErr;

Driver Ref Num
error code
noErr

qE r r

Interfaces
for _Drvrlnstal]. and
Through a sequence of cataclysmic events, the glue code
MPW interfaces (i.e., “We forgot.”), so
_DrvrRemove was never actually added to the
we will include simple glue here at no extra expense to you.
with _HLock before making
It would be advisable to first lock the handle to your driver
either of these calls since memory may be moved.
FUNCTION DRVRInstall(drvrHandle:Handle;

PROC
DRVRInstall
MOVEA.L
MOVE.W
MOVEA.L
MOVEA.L
Drvrlnstall
MOVE.W
JMP
EN OP P ROC

refNum:INTEGER) ;OSErr;

EXPORT

(SP)+, Al
(SP)+, DO
(SP)+. AO
(AO), AD
DO, (SP)
(Al)

pop return address
driver reference number
; handle to driver
; pointer to driver
; $AO3D
; get error
; & split

;

FUNCTION DRVRRemove(refNum:INTEGER) :OSErr;

PROC
DRVRRemove
MOVEA.L
MOVE.W
DrvrRemove

EXPORT
(SP)+,
(SP)÷,

MOVE.W

DO,

JMP
ENDPPROC

(Al)

Technical Note #108

Al
DO

(SP)

; pop return address
; driver reference number
; $AO3E
get error
& split
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This note formerly described a problem in the language libraries
for MPW
1.0. This bug is fixed in MPW 1.0.2, available from APDA.
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Jim Friedlander
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MPW Pascal and C can be used to write stand-alone
code such as ‘WDEF’, ‘LDEF’, ‘IN IT’,
and ‘FKEY’ resources. This Technical Note, which is not
intended to be a complete discussion of
the issues involved in writing stand-alone code resources, shows
how to produce such stand-alone
code using the MPW Pascal and C compilers and the
linker, and includes an example of an
‘INIT’ andasheliformakinga ‘WDEF’.
Changes since March 1988: Added a note about the
resources; included an example of how to load and execut 32K size limit on stand-alone code
e stand-alone code from an application;
and added references to Technical Note #256, Globals in StandAlone Code, concerning the use of
global variables, and Technical Note #240, Using MPW
for
Non-Macintosh 68000 Systems,
concerning breaking the 32K limit.

Size Does Matter
There is a somewhat hard size limit of 32K bytes on code
segments, including ‘CODE’ resources
in an application and stand-alone code such as ‘XCM
D’, ‘FKEY’, ‘DRVR’, and ‘WDEF’
resources. This limitation exists because Macintosh code
has to be relocatable, requiring the use of
PC-relative instructions. Unfortunately, the 68000 suppor
ts only 16-bit signed offsets for the
purpose. These offsets limit code to a maximum jump
of
32K
For a procedure at the beginning of a code segment to branch bytes either forward or backward.
to a procedure at the very end, that
procedure cannot be more than 32K bytes away.
This limitation applies to all code segments, including
those that comprise an application. All those
whizzy 790K word processors and spreadsheets are
actually composed of many, many ‘CODE’
resources, all of which are smaller than 32K. How
applications in the form of a jump table. This jump tableever, special support is available for
keeps track of the entry points within
these code segments, so that there is a way to branch
from
one to another. Unfortunately, you
cannot do the same thing for stand-alone code resources,
as
the
system doesn’t support the use of
more than one jump table. For more information
on the jump table, see Inside Macintosh,
Volume II, The Segment Loader.
The reason why this 32K limit is only a “somewhat
hard” limit is because, if you are really
determined, you can break this limit. If you can write
your code in such a way that you don’t ever
need to make a jump that is longer than 32K bytes,
stretching the limit. For more of the gory details, see thethen you should be able to get away with
in Technical Note #240, Using MPW for Non-Macintoshsection “Segmenting and the Jump Table”
68000 Systems.
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Calling Stand-Alone Code From An Application
form
Assume that you are writing an application and would like to support external routines in thesuch a
support
Exchange
File
of stand-alone code. Applications like HyperCard and Apple
mechanism. How do you go about putting in this functionality?

with
The first thing to do is establish some standard means for communicating. This is shown
between
passed
is
block
HyperCard ‘XCMD’ resources, where a clearly defined parameter
HyperCard and the ‘XCMD’.
RECORD
XCmdBiock
INTEGER;
paramCount:
ARRAY [1. .161 OF Handle;
params:
returnValue: Handle;
BOOLEAN;
passFlag:
(to call back to HyperCard)
ProcPtr;
entryPoint:
INTEGER;
request:
INTEGER;
result:
ARRAY [1. .81 OF LONGINT;
inArgs:
ARRAY (1. .41 OF LONGINT;
outArgs:
END;
XCmdPtr = ‘XCmdBlock;

When HyperCard calls an ‘xCMD

‘,

it passes a pointer to this parameter block. The entry point to

such an ‘XCMD’ could be declared as follows:
PROCEDURE XStringWidth(paraiPtr: XCzndPtr);

and
To call the ‘xcMo’, you need to load it into memory, lock it down, fill in a parameter block,
memory:
from
then call the ‘XCMt’. When you are done, you need to remove the ‘XCMD’
h :— GetlNamedResource(’XCMD’,
HLock (s);
WITH parameterBlock DO BEGIN
< fill it in >
END;
Ca11XCMD(@pararneterBlock, h);
HUn lock (h);

XStringWidth);

machine
Ca11XCMD is some in-line code that takes the Handle h and executes the necessary
it into
turning
stack,
the
of
off
handle
the
taking
language commands to jump to it. It does this by
is
block
parameter
the
way,
this
In
a pointer to the stand-alone code, and performing a JSR to it.
left on the stack for the stand-alone code to access:
PROCEDURE Ca11XCMD(pb: XCMDPtr; XCMD: Handle);
( MOVE.L (A7)+,A0 I
INLINE $205F,
$2050,
( MOVE.L (A0),A0 I
$4E90;
{ JSR (A0)
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Writing an ‘INIT’ in Pascal
An IN IT’ resource is stand-alone code that
is executed on startup in the manner specified in the
System Resource File and Startup Manager chap
commonly written is assembly language, but ters of Inside Macintosh. ‘INIT’ resources are
can also be written in high-level languages such as
Pascal and C. Following is the source for a
simp
le, but nonetheless highly obnoxious, ‘IN IT’
written in MPW Pascal:
UNIT Mylnit;

(stand—alone code is written
as a UNIT}

INTERFACE
USES
MernTypes,

QuickDraw, OSIntf,

Toollntf;

PROCEDURE BeepTwice;
IMPLEMENTATION
PROCEDURE Beeprwice;
VAR finalTicks: Longlnt;
BEGIN {BeepTwice}
SysBeep(l);
Delay(120, finalTicks);
SysBeep(l);
END;
{BeepTwice)
END.

(Delay two seconds,

thisll annoy

‘em!)

(UNIT)

That’s all there is to the Pascal. Now you can
module. Following are the commands that you compile and link the code to produce a stand-alone
use:
pascal Init.p

Compile the unit to output file Init.p.o.
link

a

a

—rt INITO
-ra l6
—m BEEPTWICE a
Init.p.o a
“(Libraries)”Interface.o
—o Mylnit

a

*
*
*
*
*
*

resource type and ID
INITs must be locked
Pascal generates uppercase mod
ule names
Link this object file first!!!
Then
need this for the glue for Dela
y()
output to this file

This links the INT1’, puts it in the file Mylnit
and gives the INIT the resource type ‘IN IT’,
ID =
0. You should also set the “locked” bit in the
resou
rce
attrib
utes
of
the
INIT
INI
T’
resources
must be marked locked because IN1T
(‘
31 does not lock them). The main entry poin
t is specified by
the —m option. Pascal Units do not have
a main entry point, and, since you are linking
with
“(Libraries }“Interface.o (you need the glue
for _De lay ), you need to tell the linker what to
strip
against. You could link this withou
t the —m option, but then all the cod
e
for
“{Libraries)”Interface.o would wind up in the
‘INIT’, making it much larger than it
need
s
to be.
Notice also that you need to capitalize BEEPTW
ICE, since Pascal converts module nam
es to upper
case.
Next you specify the files with which you
wish to link. Since the linker links files in the
they are specified, you need to list Imt.p.o
order
first, otherwise the first instruction for your code
is not
#110: MPW: Writing

Stand-Alone Code
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ous). ‘IN IT’ resources are
BeepTwice, but rather the glue for Delay (which is disastr
entered at the beginning, regardless of where the main entry point is.
read assembler) you can use the
If you have any doubts about what the entry point is (and you can
this case, the first code that is
command DumpCode Mylnit —rt INIT to look at the code. In
executed should be:
LINK A6,

$$FFFC

make room for the local var

‘long’

code executed would have
If you had incorrectly specified “(Libraries) “Interface.o first, the first
‘IN IT’ would never have been
been the following glue for _De lay (and the code for the
executed):
MOVE.L (A7)+,DO
MOVE.L (A7)+,Al
_Delay
MOVE.L DO, (Al)
RTS
LINK A6, #$FFFC

; execute ourselves
; address of VAR parameter
finish getting ready for Delay
the Delay
do
;
; the VAR parameter
but to where???
; return
; the correct code, but it’ll never
be executed
—

SetFile Mylnit —t INIT —c JAF1 && a
duplicate —y Mylnit “{SystemFolder)”

INIT 31 mechanism runs it) and
This command sets the file type of Mylnit to “INIT” (so that the Techni
cal Support. Is your file
the creator to “JAF1”. (Yes, JAF1 is registered with Developer
te the INIT into the system
type?) If the Set File succeeds, you then courageously duplica
folder, so it is executed the next time the system is rebooted.
That’s aU there is to it.
globals in stand-alone code. If
Now for a couple of caveats. First of all, you cannot easily use
the keyword INTERFACE, the code
you put the line VAR gLong: Longint; right after
no warning that you are using
compiles and links okay, and probably executes okay. You get
4; the long word value four is
someone else’s global space. If you use the statement gLong : =
the start of the application’s
placed at —4 (A5), thus destroying whatever was there (generally,
(it definitely is a problem in the
globals). This is not really a problem with ‘INIT’ resources
globals in stand-alone code.
WDEF’ example below), but, in general, you should not use
globals such as QuickDraw
Another limitation of stand-alone code is that it cannot use other
as SetPort (@thePort);
globals. For example, if you try to make a QuickDraw call such
ed about your transgression:
(which uses the QuickDraw global variable thePort) you are inform
Undefined entry, name: QUICKDRAW
### link: Error
.o
Referenced from: BEEPTWICE in file: Init.p

A5 (available from high-level
You can access QuickDraw globals from stand-alone code by using
$904)) which is a pointer to a
languages in the low-memory global Cur rentA5 (a long word at
rd Pascal library routines require
pointer to thePort ((thePort = (A5)). Some of the standa
s.
routine
the use of globals, you get similar linker errors if you use these
use of globals. If your use of
If something isn’t working correctly, you might look for inadvertent with Technical Note #256,
globals is intentional, then make sure you are using them in accordance
Globals in Stand-Alone Code.
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Writing an ‘INIT’ in C
Following is the source for the same ‘INIT’
in MPW C:
tinclude <OSUtils.h>
void BeepTwice()
long

mt

finalTicks;

SysBeep(l);
Delay(120, &finalTicks);
SysBeep(l);

The link instruction for C is:
link

a
—rt INIT0

a

—ra =16 a
—m BeepTwice a
TNllOInit.c.o a
“(CLibrariesYClnterface
.o
—o tnllOINIT

•

a

#
*
)i
*
*

resource type
INITs must be locked
note that C is case sensitive
link this object file first!!!
then
need this for the glue for Dela
y()
output to this file

Writing a ‘WDEF’ in Pascal
Writing a ‘WDEF’ is like writing an
‘IN IT’, except that ‘WDEF’ resources
have standard
headers that are incorporated into the
code. In this example, the ‘WDEF’ is
the Pascal
MyWindowDef. To create the header, you
use an assembly language stub:
StdWDEF

MAIN EXPORT
IMPORT MywindowDef

BRA.S
DC.W
DC.B
DC.W
DC.W
@0

JNP

@0
0
WDEF
3
0
MyWindowDef

END

; this will be the entry point
; name of Pascal FUNCTION that
is
we IMPORT externally referen
ced
from Pascal (in this case, just
; branch around the header to the
; flags word
; type
; ID number
; version
; this calls the Pascal WDEF

the WDEF
routines
this one)
actual code

Now for the Pascal source for the ‘WDEF’.
Only the shell of what needs to be done is liste
d, the
actual code is left as an exercise for the read
er
see Inside Macintosh, Volume I, The Window (for further information about writing a ‘WDEF’,
Manager (pp. 297-302).
UNIT WDef;
INTERFACE
USES MemTypes, QuickDraw,

OSIntf,

Toollntf;

(this is the only externa
l routine)
FUNCTION MyWindowDef(var
Code: Integer; theWindow: Win
dowPtr; message: Integer;
param: Longlnt): Longlnt; (As
defined in IM p. 1—299)
IMPLEMENTATION
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WindowPtr; message: Integer;
FUNCTION MyWindowDef(varCode: Integer; theWindow:
t;
Longln
t)
param: Longln :
TYPE
RectPtr

Rect;

VAR
aRectPtr : RectPtr;
by MyWindowDef)
(here are the routines that are dispatched to
Longlnt);
PROCEDURE DoDraw(thewind: WindowPtr; DrawParam:
BEGIN (DoDraw}
(Fill in the code!)
END; (DoDraw)
Longlnt): Longlnt;
FUNCTION DoHit(theWind: WindowPtr; theParan:
t)
BEGIN (DoHi
(Code for this FUNCTION goes here)
(DoHit)
END;
PROCEDURE DoCalcRgns (theWind: WindowPtr);
BEGIN (DoCalcRgns)
(Code for this PROCEDURE goes here)
{DoCalcRgns)
END;
:
PROCEDURE DoGrow(theWind: WindowPtr; theGrowBect
BEGIN (DoGrow)
(Code for this PROCEDURE goes here)
(DoGrow}
END;

Rect);

PROCEDURE DoDrawSize(theWind: WindowPtr);
BEGIN (DoDrawSize)
(Code for this PROCEDURE goes here)
(DoDrawSize)
END;
(now for the main body to MyWindowDef)
BEGIN
( MyWindowDef
riate routine)
(case out on the message and jump to the approp
result)
n
functio
MyWindowDef : 0; (initialize the
CASE message OF
wDraw:
( draw window frame)
DoDraw (theWindow, param);
pressed in)
wHit:
{ tell what region the mouse was
MyWindowDef := DoHit(theWindow,param);
wCalcRgns: ( calculate structRgn and contRgn)
DoCalcRgns (theWindow);
wNew:
( do any additional initialization)
we don’t need to do any)

)
wDispose:{ do any additional disposal actions
we don’t need to do any)

wGrow:
{ draw window’s grow image)
BEGIN
aRectPtr := RectPtr(param);
DoGrow(theWindow, aRectPtr);
END; (CASE wGrow)
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wDrawGlcon:( draw Size box in cont
ent region}
DoDrawSize (thewindow);

END.

END; (CASE)
END; (MywindowDef)
(of UNIT)

Following are the MPW shell commands necessary
to build this ‘WDEF’:
pascal MyWDEF.p
asm MyWDEF.a
link
—rt WDEF3 a
MyWDEF.a.o a # MUST link with
this first
MyWDEF.p.o a
“(Libraries) “Interface .o a
—o MyWDEF3

Notice that you do not need the —m option; since
MyWDEF.a.o contains the main entry point, the
linker knows what to strip against.
That’s all there is to it.

Writing a ‘WDEF’ in C
Writing a ‘WDEF’ in MPW C is very simi
lar to writing one in Pascal. You can use the same
assembly language header, and all you need
to make sure of is that the main dispatch routine (in
this case: MyWindowDe f) is first in your sour
ce file. Here’s the same ‘WDEF’ shell in MPW C:
I first, the man
datory includes */
tinclude <types.h>
linclude <quickdraw.h>
tinclude <resources.h>
tinclude <fonts.h>
tinclude <windows.
tinclude <menus .h>
tinclude <textedit .h>
tinciude <events .h>
1* declarations */
void DoDrawSizeO;
void DoGrowO;
void DoCalcRgns 0;
long mt DoHitO;
void DoDrawU;
1*
pascal long
short mt
WindowPtr
short mt
long mt

Main Proc within WDEF
MyWindowDef (varCode, theWindow,
message, param)
varCode;
theWindow;
message;
param;

mt

*/

1* MyWindowDef *1
Rect
long

mt

*aRectptr;
theResult=O;

#110: MPW: Writing Stand-Alone Code
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switch

(message)

/* draw window frame*/
case wDraw:
DoDraw (theWindow, param);
break;
in*/
1* tell what region the mouse was pressed
case wHit:
theResult — DoHit (theWindow,param);
break;
/* calculate structRgn and contRgn*/
case wcalcRgns:
DocalcRgns (theWindow);
break;
/*
case wNew:
1
break;
/*
case wDispose:
/
break;
/*
case wGrow:
(Rect *)param;
aRectPtr
DoGrow(theWindow, *aRectptr);
break;
1*
case wDrawGlcon:
DoDrawSize (theWindow);

do any additional initialization*/
nothing here */
do any additional disposal actions*/
we don’t need to do any*/
draw window’s grow image*/

draw Size box in content region*/

break;
switch */
return theResult;
1* MyWindowDef *1
/*

/* here are the routines that are dispatched to by MyWindowDef
DoDraw functio
void DoDraw (WindToDraw, DrawParam)
WindToDraw;
WindowPtr
Drawparam;
long mt

1*

*1

1* DoDraw *1

/* code for DoDraw goes here *1
1* DoDraw *1

DoHit functio
1*
long mt DoHit (WindToTest,theParam)
WindToTest;
WindowPtr
theParam;
long mt
{

*1

1* Doliit I
1* code for DoHit goes here *1
1* DoHit

/

DoCalcRgns procedure

1*

*1

void DoCalcRgns (WindToCalc)
WindroCalc;
WindowPtr

1* DoCalcRgns *1

*/
for DoCalcRgns goes here
*1
1* DocalcRgns
/* code

DoGrow procedur
1*
void DoGrow(WindToGrow, theGrowRect)
WindToGrow;
WindowPtr
theGrowRect;
Rect

*1

1* DoGrow *1

/* code for DoGrow goes here *1
1* DoGrow *1
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dur

void DoDrawSize (WindToDraw)
WjndowPtr
WindTooraw;

February 1990
*1

1* DoDrawSize *1
1* code for DoDrawSize goes
here */

}

1* DoDrawSize *1

Tolinkthis ‘WDEF’,youcanusethefollowinglinkco
mmand:
Link

—rt WDEF—3 a
tnhlO.WDEFHeader.a.o a # must
link with this first
tnllO.wdef.c.o a
“(CLibraries ) “Clnterface.o a
—o tnhlO.wdef

Further Reference:
• Inside Macintosh, Volume I, The Window Man
ager
• Inside Macintosh, Volume II, The Segment Load
er
• Inside Macintosh, Volume II, The System Resource
File
• Inside Macintosh, Volume V, The Start Manager
• MPW Reference Manual
• Technical Note #240, Using MPW for Non-Mac
intosh 68000 Systems
• Technical Note #256, Globals in Stand-Alone Cod
e?
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#111: MoveHHi and SetResPurge
See a’so:

The Memory Manager
The Resource Manager

Written by:
Updated:

Jim Friedlander

March 2, 1987
March 1, 1988

SetResPurge (TRUE)

is called to make the Memory Manager call
the Resource
Manager before purging a block specified by
a handle. If the handle is a handle to a
resource, and its resChanged bit is set, the
resource data will be written out (using
WriteReso
urce).

When MoveHHi is called, even though the hand
le’s block is not actually being purged,
the resource data specified by the handle will
be written out. An application can prevent
this by calling SetResPurge (FALSE) befo
re calling MoveHHi (and then calling
SetResPurge (TRUE) after the MoveHH
i call).

TechncaI Note #111

page 1 of 1

MoveHHi and SetResPurge

a

S

.

Macintosh Technical Notes
#112: FindDltem
See also:

The Dialog Manager

Written by:
Updated:

Rick Blair

March 2, 1987
March 1, 1988

FindD Item

is a potentially useful call which returns
the number of a dialog item given a
point in local coordinates and a dialog
handle. It returns an item number of
—1 if no
item’s rectangle overlaps the point. This
is all well and good, except you don’t
get back
quite what you would expect.
The item number returned is zero-based
, so you have to add one to the result:
theitem

Technical Note #112

FindDltem(theDialog,

thePoint)
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#113: Boot Blocks
See also:

The Segment Loader

Written by:
Updated:

Bo3b Johnson

March 2, 1987
March 1, 1988

There are two undocumented fea
describe how they currently work. tures of the Boot Blocks. This note wifl

Warning: The format and function
ali
future; dependence on this inform ty of the Boot Blocks will change in the
ation may cause your program
future hardware or with future Sy
to fail on
stem software.
The first two sectors of a boota
ble Macintosh disk are used to
store information on how
to start up the computer. The blo
cks contain various parameters
that the system uses to
startup such as the name of the
system file, the name of the Finder
, the first application
to run at boot time, the number of
events to allow, etc.
Changing System Heap Siz
e
The boot blocks dictate what siz
e the system heap will be aft
er booting. Any common
sector editing program wiH allow
yci. to change the data in the
boot blocks. Changing
the system heap size is accom
plished by changing two par
am
ete
rs in the boot blocks:
the long word value at location
$86 in Block 0 indicates the siz
e of the system heap; the
word value at location $6 is the
version number of the boot blo
cks. Changing the version
number to be greater than $14
($15 is recommended) tell
s
the ROM to use the value at
$86 for the system heap size, oth
erwise the value at $86 is ign
ored. The $86 location
only applies to computers with
more than 128K of RAM.

Secondary Sound and Video
Pages
Another occasionally useful fea
ture of The boot blocks is the
ability to specify that the
secondary sound and video pag
es be allocated at boot time.
This is done before a
debugger is loaded, so the deb
ugger will load below the alt
ernate screen. This is useful
for debugging software that use
s the alternate video page,
like page-flipping demos or
games. To allocate the second
video and sound buffers, cha
ng
e the two bytes starting at
location $8 in the boot blocks
. Change the value (normally
0) to a negative number
($FFFF) to allocate both
video and sound buffers. Ch
ang
e the value to a positive
number ($0001) to allocate onl
y the secondary sound buffer.
Warning: MacsBug may not
work properly if you allocate
additional pages for sound
and video.
Technica’ Note #113
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#114: AppleS hare and Old Finders

See also:

AppleShare User’s Guide

Written by:
Updated:

Bryan Stearns

March 2, 1987
March 1, 1988

A rumor has been spread that if you use
a pre-AppleShare Finder on a workstation
to
access AppleShare volumes, you can
bypass AppleShare’s “access privileg
e”
mechanisms.
This is not true. Access controls are enforc
ed by the server, not by the Finder. If you
use
an older Finder, you are still prevented
(by the server) from gaining access to pro
tected
files and folders; however, you will not
get the proper user-interface feedback that
you
would if you were using the correct Fin
der: for instance, folders on the server will
always
appear plain white (that is, without the
permission feedback you’d normally get)
, and
error messages would not be as explana
tory as those from Finders that “know”
about
AppleShare servers.

Technical Note #114
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#115: Application Configuration with Sta
See also:

The File Manager
Applications
Technical Note #11 6—AppleShare-able
ile
Technical Note #47—Customizing SFGetF
Technical Note #48—Bundles
ironment”
“Application Development in a Shared Env

Written by:
Updated:

Bryan Stearns

March 2, 1987
March 1, 1988

file server) there are restrictions
s
ple’
(Ap
e
har
leS
App
of
n
ctio
odu
intr
With the
urce files and the placement of
reso
tion
lica
app
of
on
cati
difi
-mo
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An alternative to configuration files: Sta
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documents that created copies of them
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Your Macintosh application can provide the option of
saving a document as a stationery
pad, to provide similar functionality. Here’s how:
You’ll need to add a checkbox to your SEP
utFile dialog box (if you don’t know
how to do this, check Out Technical Note #47); if
the user checks this box, save
the document as you normally would, but use
a different file type (the file type of a
document is usually set when the document is
created, using the File Manager
Create procedure, or later using SetFile
Info).
tAr...

A Document and its Stationery pad
• Be sure to use a different but similar icon for
the stationery pad file. This is easy if
you differentiate between stationery and norm
al files solely by file type—the
Finder uses the type to determine which icon
to display, see Technical Note #48
for help with the “bundle” mechanism used
to associate a file type with an icon.
• When opening a stationery pad file, the
window should come up named
“Untitled”, with the contents of the stationery pad
file.
• “Revert” should re-read the stationery pad
file.
• Don’t forget to add the stationery pad’s file
type to the file-types list that you pass
to Standard File, so that the new files will
appear in the list when the user
chooses Open. This file type should be
registered with Macintosh Developer
Technical Support.
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Normally, applications on an AppleShare server volume cannot be executed
by more than one user at a time. This technical note explains why, and tells
how you can enable your application to be shared.

The Resource Manager versus Shared Files
Part of the explanation of why applications are not automatically sharable is based on
the design of the Resource Manager. The Resource Manager is a great little database.
It was originally conceived as a way to keep applications localizable (a task it has
performed admirably), and was found to be an excellent foundation for the Segment
Loader, Font Manager, and a large part of the rest of the Macintosh operating system.
However, it was never designed to be a multi-user database. When the Resource
Manager opens a resource file (such as an application), it reads the file’s resource map
into memory. This map remains in memory until the resource file is closed by the
Segment Loader, which regains control when the application exits. Sometimes it is
necessary to wnte the map out to disk; normally, this is only done by UpdateResFile
and CloseResFile.
If two users opened the same resource file at the same time, and one of them had write
access to the file and added a resource to it, the other user’s Resource Manager
wouldn’t know about it; this would make the other user’s copy of the file’s original
resource map invalid. This could cause (at least) a crash; if both users had write access,
it’s not unlikely that the resource file involved would become corrupted. Also, although
you can tell the Resource Manager to write out an updated resource map, there’s no
way for another user to tell it to refresh the copy of the map in memory if the file changes.
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What does all this have to do with running my application twice?
Your application is stored as a resource file; code segments, alert and dialog templates,
etc., are resources. If you write to your application’s resource file (for instance, to add
configuration information, like print records), your application can’t be shared.
In Apple’s compatibility testing of existing applications (during development of
AppleShare), we found quite a few applications, some of them quite popular, that wrote
to their own resource files. So we decided, to improve the safety of using AppleShare, to
always launch applications using a combination of access privileges such that only one
user at a time could use a given application (these privileges will be discussed in a
future Technical Note). In fact, AppleShare opens all resource files this way, unless the
resource file is opened with OpenRFPerm and read-only permission is specified.

But my application doesn’t write to itself!
We realize that many applications do not. However, there are other considerations
(covered in detail, with suggestions for fixes, in “Application Development in a Shared
Environment”, available from APDA). In brief, here are the big ones we know about:
• Does your application create temporary files with fixed names in a fixed place (such
as the directory containing the application)? Without AppleShare’s protection, two
applications trying to use the same temporary file could be disastrous.
• Is your application at least “conscious” of the fact that it may be in a multi-user
environment? For instance, does it work correctly if a volume containing an existing
document is on a locked volume? Does it check all result codes returned from File
Manager calls, and ResError after relevant Resource Manager calls?

OK, I follow the rules. What do I do to make my application
s ha ra b I e?
There is a flag in each file’s Finder information (stored in the file’s directory entry) known
as the “shared” bit. If you set this bit on your application’s resource file, the Finder will
launch your application using read-only permissions; if anyone else launches your
application, they’ll also get it read-only (their Finder will see the same “shared” bit set.).
Three important warnings accompany this information:
• The definition of the “shared” bit was incorrect in previous releases of information and
software from Apple. This includes the June 16, 1986 version of Technical Note #40
(fixed in the March 2, 1987 version), as well as all versions of ResEdit before and
including 1 .1 b3 (included with MPW 2.0). For now, the most reliable way to set this bit
is to get the 1.1 b3 version of ResEdit, use it to Get Info on your application, and check
the box labeled “cached” (the incorrect documentation upon which ResEdit [et al.] was
based called the real shared bit “cached”; the bit labeled as “shared” is the real
cached bit [a currently unused but reserved bit which should be left clear]).
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• By checking this bit, you’re promising (to your users) that your application
will work
entirely correctly if launched by more than one user. This means that you
follow the
other rules, in addition to simply not writing to your application’s own resourc
e file.
See “Application Development for a Shared Environment,” and test carefully!
• Setting this bit has nothing to do with allowing your application’s docum
ents to be
shared; you must design this feature into your application (it’s not someth
ing that
Apple system software can take care of behind your application’s back.).
You should
realize from reading this note, however, that if you store your docum
ent’s data in
resource files, you won’t be able to allow multiple users to
access them
simultaneously.

Technical Note #116

page 3 of 3

AppleShare-able Applications

S

Macintosh Technical Notes
#117: Compatibility: Why & How
See Also:

Technical Note #2—Compatibility Guidelines
Technical Note #7—A Few Quick Debugging Tips

Written by:
Updated:

Bo3b Johnson

February 9, 1987
March 1, 1988

While creating or revising any program for the Macintosh, you should be
aware of the most common reasons why programs fail on various versions of
the Macintosh. This note will detail some common failure modes, why they
occur, and how to avoid them.
We’ve tried to explain the issues in depth, but recognize that not everyone is interested
in every issue. For example, if your application is not copy protected, you’re probably not
very interested in the section on copy protection. That’s why we’ve included the outline
form of the technical note. The first two pages outline the problems and the solutions that
are detailed later. Feel free to skip around at wifl, but remember that we’re sending this
enormous technical note because the suggestions it provides may save you hasty
compatibility revisions when we announce a new machine.
We know it’s a lot, and we’re here to help you if you need it. Our address (electronic and
physical) is on page three—contact us with any questions—that’s what we’re here for
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Compatibility: the outline
Don’t assume the screen is a fixed size
To get the screen size:
• check the QuickDraw global screenBits .boinds
Don’t assume the screen is in a fixed location
To get the screen location:
• check the QuickDraw global screenBits .baseAddr
Don’t assume that rowBytes is equal to the widtti of the screen
To get the number of bytes on a line:
• check the QuickDraw global screenBits rowByt-es
To get the screen width:
• check the QuickDraw global screenBits .bounds right
To do screen-size calculations:
•

Use Longlnts

Don’t write to or read from nil Handles or nil Pointers
Don’t create or Use Fake Handles
To avoid creating or using fake handles:
• Always let the Memory Managerpertorm oparatiris with handles
• Never write code that assigns something to a master pointer
Don’t write code that modifies itself
Self modifying code will not live across incarnations of the 68000
Think carefully about code designed strictly as copy protection
To avoid copy protection-related incompatibilities:
• Avoid copy protection altogether
• Rely on schemes that don’t require specific hardware
• Make sure your scheme doesn’t perform illegal operations
Don’t ignore errors
To get valuable information:
• Check all pertinent calls for errors
• Always write defensive code
Don’t access hardware directly
To avoid hardware-related incompatibilities:
• Don’t read or write the hardware
• If you can’t get the support from the fROM, ask the system where the hardware is
• Use low-memory globals
Don’t use bits that are reserved
To avoid compatibility problems when bit status changes:
• Don’t use undocumented stuff
• When using low-memory globals, check only what you want to know
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Summary
Minor bugs are getting harder and harder to get away with:
• Good luck
• We’ll help
• AppleLink: MacDTS, MCI: MacDTS
• U.S. Mail: 20525 Mariani Ave.; MIS 27-T; Cupertino, CA 95014
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What it Is
regardless of which
The basic idea is to make sure that your programs will run,
ned with include:
Macintosh they are being run on. The current systems to be concer
• Macintosh 128K
• Macintosh 512K
• Macintosh XL

•
•
•

Macintosh
Macintosh
Macintosh
Macintosh

512Ke
Plus
SE
II

to know what
If you perform operations in a generic fashion, there is rarely any reason
determine which
machine is running. This means that you should avoid writing code to
version of the machine you are running on, unless it is absolutely necessary.
describe any
For the purposes of this discussion, the term “programs” will be used to
FKEYs, Desk
code that runs on a Macintosh. This includes applications, INITs,
Accessories and Drivers.

What the “Rules” mean
es more
Compatibility across all Macintosh computers (which may sound like it involv
not be
work for you) may actually mean that you have less work to do, since it may
ter or System
necessary to revise your program each time Apple brings out a new compu
is that the
file. Users, as a group, do not understand compatibility problems; all they see
program does not run on their system.
you
The benefits of being compatible are many-fold: your customers/users stay happy,
have less programming to do, you can devote your time to more valuable goals, there
will
are fewer versions to deal with, your code will probably be more efficient, your users
not curse you under their breath, and your outlook on life will be much merrier.
is
Now that we know what being compatible is all about, recognize that nobody
of
gangs
roving
requiring you to be compatible with anything. Apple does not employ
nes.
thought police to be sure that developers are following the recommended guideli
(Inside
prose
turgid
of
Furthermore, when the guidelines comprise 1200 pages
Macintosh), you can be expected to miss one or two of the “rules.” It is no sin to be
incompatible, nor is it a punishable offense. If it were, there would be no Macintosh
programs, since virtually all developers would be incarcerated. What it does mean,
however, is that your program will be unfavorably viewed until it steps in line with the
a
current system (which is a moving target). If a program becomes incompatible with
new
ng
a
releasi
and
code,
ing
new Macintosh, it usually requires rethinking the offend
version. You may read something like “If the developers followed Apple guidelines, they
.”
would be compatible with the transverse-hinged diatomic quark realignment system
,
This means that if you made any mistakes (you read all 1200 pages carefully, right?)
tible,
you will not be compatible. It is extremely difficult to remain completely compa
particularly in a system as complex as the Macintosh. The rules haven’t changed, but
what you can get away with has. There are, however, a number of things that you can do
to improve your odds—some of which will be explained here.
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It’s your choice
It is still your choice whether you will be concerned with compatibility or not. Apple will
not put out a warrant for your arrest. However, if you are doing things that are specifically
illegal, Apple will also not worry about “breaking” your program.

Bad Things
The following list is not intended to be comprehensive, but these are the primary
reasons why programs break from one version of the system to the next. These are the
current top ten commandments:
I
II
Ill
IV
V
VI
VII
VIII
IX
X

Thou
Thou
Thou
Thou
Thou
Thou
Thou
Thou
Thou
Thou

shalt
shalt
shalt
shalt
shalt
shalt
shalt
shalt
shalt
shalt

not assume the screen is a fixed size.
not assume the screen is at a fixed location.
not assume that rowBytes is equal to the width of the screen.
not use nil handles or nil pointers.
not create or use fake handles.
not write code that modifies itself.
think twice about code designed strictly as copy protection.
check errors returned as function results.
not access hardware directly.
not use any of the bits that are reserved (unused means reserved).

This has been determined from extensive testing of our diverse software base.
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Assuming the screen is a fixed size
Do not assume that the Macintosh screen is 512 x 342 pixels. Programs that do
generally have problems on (or special case for) the Macintosh XL, which has a wider
screen. Most applications have to create the bounding rectangle where a window can
be dragged. This is the boundsRect that is passed to the call:
DragWindow

(myWindowPtr,

theEvent .where,

boundsRect);

Some iN-advised programs create the boundsRect by something like:
SetRect

Why

0,0,342,512);

(boundsRect,

{ oops, this is hard—coded...)

it’s Bad

This is bad because it is never necessary to specifically put in the bounding rectangle
for the screen. On a Macintosh XL for example, the screen size is 760x364 (and
sometimes 608x431 with alternate hardware). If a program uses the hard-coded
0,0,342,512 as a bounding rectangle, end users will not be able to move their windows
past the fictitious boundary of 512. If something similar were done to the GrowWindow
call, it would make it impossible for users to grow their window to fill the entire screen.
(Always a saddening waste of valuable screen real-estate.)
Assuming screen size makes it more difficult to use the program on Macintoshes with
big screens, by making it difficult to grow or move windows, or by drawing in strange
places where they should not be drawing (outside of windows). Consider the case of
running on a Macintosh equipped with one of the full page displays, or Ultra-Large
screens. No one who paid for a big screen wants to be restricted to using only the
upper-left corner of it.

How to avoid becoming a screening fascist
Never hard code the numbers 512 and 342 for screen dimensions. You should avoid
using constants for system values that can change. Parameters like these are nearly
always available in a dynamic fashion. Programs should read the appropriate variables
while the program is running (at run-time, not at compile time).
Here’s how smart programs get the screen dimensions:
InitGraf(@thePort);
boundsRect

{

QuickDraw global variables have to be initialized.)

screenBits.bounds;

{ The Real way to get screen size
Use QuickDraw global variable.

This is smart, because the program never has to know specifically what the numbers
are. All references to rectangles that need to be related to the screen (like the drag and
grow areas of windows) should use screenBits .bounds to avoid worrying about the
screen size.
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Note that this does not do anything remotely like assume that “if the computer is not a
standard Macintosh, then it must be an XL.” Special casing for the various versions of
the Macintosh has always been suspicious at best; it is now grounds for breaking. (At
least with respect to screen dimensions.)
By the way, remember to take into account the menu bar height when using this
rectangle. On 128K ROMs (and later) you can use the low-memory global mEarHeight
(a word at $BAA). But since we didn’t provide a low-memory global for the menu bar
height in the 64K ROMs, you’ll have to hard code it to 20 ($14). (You’re not the only ones
to forget the future holds changes.)

How to find fascist screenism in current programs
The easiest way is to exercise your program on one of the Ultra-Large screen
Macintoshes. There should be no restrictions on sizing or moving the windows, and all
drawing should have no problems. If there are any anomalies in the program’s usage,
there is probably a lurking problem. Also, do a global find in the source code to see if the
numbers 512 or 342 occur in the program. If so, and if they are in reference to the
screen, excise them.
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Assuming the screen is at a fixed location
Some programs use a fixed screen address, assuming that the screen location will be
the same on various incarnations of the Macintosh. This is not the case. For example,
the screen is located at memory location $1A700 on a 128K Macintosh, at $7A700 on a
512K Macintosh, at $F8000 on the Macintosh XL, and at $FA700 on the Macintosh Plus.
Why it’s Bad
When a program relies upon the screen being in a fixed location, Murphy’s Law dictates
that an unknowing user will run it upon a computer with the screen in a different location.
This usually causes the system to crash, since the offending program will write to
memory that was used for something important. Programs that crash have been proven
to be less useful than those that don’t.
How to avoid being a base screener
Suffice it to say that there is no way that the address of the screen will remain static, but
there are rare occasions where it is necessary to go directly to the screen memory. On
these occasions, there are bad ways and not-as-bad ways to do it. A bad way:
myScreenBase

:=

Pointer

($7A700);

{ not good.

Hard—coded number.

A not-as-bad way:
InitGraf(@thePort);
myScreenBase

:=

{

do this only once in a program.

I

screenBits.baseAddr;
{ Good. Always works.
{Yet another QuickDraw global variable}

Using the latter approach is guaranteed to work, since QuickDraw has to know where to
draw, and the operating system tells QuickDraw where the screen can be found. When
in doubt, ask QuickDraw. This will work on Macintosh computers from now until forever,
so if you use this approach you won’t have to revise your program just because the
screen moved in memory.
If you have a program (such as an INIT) that cannot rely upon QuickDraw being
initialized (via InitGraf), then it is possible to use the ScrnBase low-memory global
vanable (a long word at $824). This method runs a distant second to asking QuickDraw,
but is sometimes necessary.
How to find base screeners
The easiest way to find base screeners is to run the offending program on machines that
have different screen addresses. If any addresses are being used in a base manner, the
system will usually crash. The offending program may also occasionally refuse to draw.
Some programs afflicted with this problem may also hang the computer (sometimes
known as accessing funny space). Also, do a global find on the source code to look for
numbers like $7A700 or $1A700. When found, exercise caution while altering the
offending lines.

4
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Assuming that rowbytes is equal to the width of the screen
According to the definition of a bitMap found in Inside Macintosh (p 1-144), you can see
that rowBytes is the number of actual bytes in memory that are used to determine the
bitMap. We know the screen is just a big hunk of memory, and we know that QuickDraw
uses that memory as a bitMap. rowBytes accomplishes the translation of a big hunk of
memory into a bitMap. To do this, rowBytes tells the system how long a given row is in
memory and, more importantly, where in memory the next row starts. For conventional
Macintoshes, rowBytes (bytes per Row) 8 (Pixels per Byte) gives the final horizontal
width of the screen as Pixels per Row. This does not have to be the case. It is possible to
have a Macintosh screen where the rowBytes extends beyond what is actually visible
on the screen. You can think of it as having the screen looking in on a larger bitMap.
Diagrammatically, it might look like:
*

Big Hunk o’

4

-

Memory

RowBytes

screenBits.Bounds

4’,,

Visible Area

With an Ultra-Large screen, the number of bytes used for screen memory may be in the
500,000 byte range. Whenever calculations are being made to find various locations in
the screen, the variables used should be able to handle larger screen sizes. For
example, a 16 bit Integer will not be able to hold the 500,000 number, so a Longlnt
would be required. Do not assume that the screen size is 21,888 bytes long, bitMaps
can be larger than 32K or 64K.
Why

it’s Bad

Programs that assume that all of the bytes in a row are visible may make bad
calculations, causing drawing routines to produce unusual, and unreadable, results.
Also, programs that use the rowBytes to figure out the width of the screen rectangle will
find that their calculated rectangle is not the real screenBits .Bounds. Drawing into
areas that are not visible will not necessarily crash the computer, but it will probably give
erroneous results, and displays that don’t match the normal output of the program.

Programs that assume that the number of bytes in the screen memory will be less than
32768 may have problems drawing into Ultra-Large screens, since those screens will
often have more memory than a normal Macintosh screen. These particular problems
do not evidence themselves by crashing the system. They generally appear as loss of
Technical Note #117
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of the screen), or as
functionality (not being able to move a window to the bottom
prevent an otherwise
can
drawing routines that no longer look correct. These problems
wonderful program from being used.

How to avoid being a row byter
the way to get to the
In any calculations, the rowBytes variable should be thought of as
of the screen. The
width
the
it
next row on the screen. This is distinct from thinking of as
r ± g h t
u n d s
width should always be found from s c r e en B i t s b o
.

.

screenBits .bounds

.

—

left.

there are on a
It is also inappropriate to use the rectangle to decide how many bytes
row. Programs that do something like:
bytesLine
rightSide

{ bad use of bounds
: screenBits.bounds.right DIV 8;
use of rowBytes I
bad
*
8;
{
s
screenBits.rowByte

t. The best
will find that the screen may have more rowBytes than previously though
proper things.
way to avoid being a row byter is to use the proper variables for the
more difficult.
much
es
Without the proper mathematical basis to the screen, life becom
Always do things like:
bytesLine
rightSide

:

( always the correct number
screenBits.rowBytes;
{ always the correct screen size
screenBits.bounds.right;

be sure to use
It is sometimes necessary to do calculations involving the screen. If so,
variables (i.e. use Longlnts).
Longlnts for all the math, and be sure to use the right
th
500
row in the screen (500 lines
For example, if we need to find the address of the
from the top):
VAR

myAddress:
myRow:
my0ffset:
bytesLine:

Longlnt;
Longlnt;
Longlnt;
Longlnt;

( so the calculations don’t round off.
{ could easily be over 32768

s
ord4(screenBits.baseAddr); (start w/the real base addres
myAddress :
(the row we want to address
myRow : 500;
real bytes per line I
s;
(the
wByte
Bits.ro
bytesLine : screen
* bytes per lines gives bytes
*
(lines
ine;
bytesL
myOffset := myRow
th line
s of the 5
addres
+
et;
(final
myoffs
myAddress := myAddress

must
This is not something you want to do if you can possibly avoid it, but if you simply
will
s)
screen
Large
go directly to the screen, be careful. The big-screen machines (Ultrathank you for it. If QuickDraw cannot be initialized, there is also the low-memory global
screenRow (a word at $106) that will give you the current rowBytes.

How to find row byters
with
To find current problems with row byter programs, run them on a machine equipped
that
Ultra-Large screens and see if any anomalies crop up. Look for drawing sequences
don’t work right, and for drawing that clips to an imaginary edge. For source-level
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inspection, look for uses of the rowBytes variables and be sure that they are being
used in a mathematically sound fashion. Be highly suspicious of any code that uses
rowBytes for the screen width. Any calculations involving those system variables
should be closely inspected for round-off errors and improper use. Search for the
number 8. If it is being used in a calculation where it is the number of bits per byte, then
watch that code closely for improper conceptualization. This is code that could leap out
and grab you by the throat at anytime. Be careful!
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Using nil Handles or nil Pointers
A nil pointer is a pointer that has a value of 0. Recognize that pointers are merely
addresses in memory. This means that a nil pointer is pointing to memory location 0.
Any use of memory location 0 is strictly forbidden, since it is owned by Motorola.
Trespassers may be shot on sight, but they may not die until much later. Sometimes
trespassers are only wounded and act strangely. Any use of memory location 0 can be
considered a bug, since there are no valid reasons for Macintosh programs to read or
write to that memory. However, nil pointers themselves are not necessarily bad. It is
occasionally necessary to pass nil pointers to ROM routines. This should not be
confused with reading or writing to memory location 0. A pointer normally points to
(contains the address of) a location in memory. It could look like this:
This is how a Pointer
The address of
works.
the pointer variable itself
is 5E9310 (@P) and is four
The pointer points
bytes long.
to (contains the address of)

Highest Memory
$E9310

P:

the block at S3E4DE (P)
That memory location is where
the actual data resides (P)

Higher Memory

P:

$3E4DE:I

4

Memory 3

If a pointer has been cleared to nil, it will point to memory location 0. This is OK as
long as the program does not try to read from or write to that pointer. An example of a
nil pointer could look like:
Highest Memory
P:

This is a nil Pointer.
Note that the memory that
it points to (the address)
This is wrong.
is 0 (P) .
There is no valid data at
Any
memory location 0.
writing to or reading from
this pointer is a bug.

$E9310

Higher Memory

1
$3E4DE:

Memory 0
(p-)
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handles are related to the problem, since a handle is merely the address of a
pointer (or a pointer to a pointer). An example of what a normal handle might look like
is:

nil

This is how a Handle works.
The address of the handle
variable itself (H) is $E9310.
That variable points (has the
address) to the master pointer
That
at location S2603C (H) .
variable is a pointer also, ana
points to the real data found
The dark grey
at S3E4DE (H) .
block is a Master pointer block. It
is a group (usually 64) of Master
One of them is the Master
Pointers.

Highest Memory
H:

$E9310:l

Higher Memory

$3E40E

Pointer at address S2603C
H:

(H)

$2603C

Memory 0

When the first pointer (h) becomes nil, that implies that memory location 0 can be used
as a pointer. This is strictly illegal. There are no cases where it is valid to read from or
write to a nil handle. A pictorial representation of what a nil handle could look like:
This is a nil Handle.
Note that the Handle usually
points to a Master Pointer, but
in this case it points at (has
This is wrong.
the value of) 0 (H( .
Using what is at memory location
0 as a pointer is invalid, since
it is not known what will be there.

Highest Memory
H:

$E9310:

Higher Memory

$3E4DE:,
Points someplace strange...
$2603C:

Memory 0
(H)

If the memory at 0 contains an odd number (numerically odd), then using it as a pointer
will cause a system error with ID=2. This can be very useful, since that tells you exactly
where the program is using this illegal handle, making it easy to fix. Unfortunately, there
are cases where it is appropriate to pass a nil handle to ROM routines (such as
Get Scrap). These cases are rare, and it is never legal to read from or write to a nil
handle.
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There is also the case of an empty handle. An empty handle is one where the handle
itself (the first pointer) points to a valid place, in memory; that place in memory is also a
pointer, and if it is nil the entire handle is termed empty. There are occasions where it
is necessary to use the handle itself, but using the nil pointer that it contains is not
valid. An example of an empty handle could be:
This is an Empty Handle.
Note that the handle itself
has a valid Master Pointer
The
address in it S2603C (H”)
Master Pointer is nil however,
which is the address of location
It is wrong to use
0 in memory.
the Master Pointer in this case,

Highest Memory

.

Higher Memory

although there are cases where
using the Handle itself is valid.

Fundamentally, any reading or writing to memory using a pointer or handle that is nil is
punishable by death (of your program).

Why it’s Bad
The use of nil pointers can lead to the use of make-believe data. This make-believe
data often changes for different versions of the computer. This changing data makes it
difficult to predict what will happen when a program uses nil pointers. Programs may
not crash as a result of using a nil pointer, and they may behave in a consistent
fashion. This does not mean that there isn’t a bug. This merely means that the program
is lucky, and that it should be playing the lottery, not running on a Macintosh. If a
program acts differently on different versions of the Macintosh, you should think “could
there be a nasty nil pointer problem here?” Use of a nil handle usually culminates in
reading or writing to obscure places in memory. As an example:
VAR

myHandle:

myHandle

:

TEHandle;

nil;

That’s pretty straightforward, so what’s the problem? If you do something like:
myHandle”.viewRect

:= myRect;

{ very bad idea with rnyHandle

=

nil

I

memory location zero will be used as a pointer to give the address of a TextEdit record.
What it that memory location points to something in the system heap? What if it points to
the sound buffer? In cases like these, eight bytes of rectangle data will be written to
wherever memory location 0 points.
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.

Use of a nil handle will never be useful. This memory is reserved and used by the
68000 for various interrupt vectors and Valuable Stuff. This Valuable Stuff is composed
of things that you definitely do not want to change. When changed, the 68000 finds out,
and decides to get back at your program in the most strange and wonderful ways.
These strange results can range from a System Error all the way to erasing hard disks
and destroying files. There really is no limit to the havoc that can be wreaked. This
tends to keep the users on the edge of their seat, but this is not really the desired effect.
As noted above, it won’t necessarily cause traumatic results. A program can be doing
naughty things and not get caught. This is still a bug that needs to be fixed, since it is
nearly guaranteed to give different results on different versions of the Macintosh.
Programs exhibiting schizophrenia have been proven to be less enjoyable to use.
How to avoid being a Niller
Whenever a program uses pointers and handles, it should ensure that the pointer or
handle will not be nil. This could be termed defensive programming, since it assumes
that everyone is out to get the program (which is not far from the truth on the Macintosh).
You should always check the result of routines that claim to pass back a handle. If they
pass you back a nil handle, you could get in trouble if you use them. Don’t trust the
ROM. The following example of a defensive use of a handle involves the Resource
Manager. The Resource Manager passes back a handle to the resource data. There
are any number of places where it may be forced to pass back a nil handle. For
example:
VAR

myRezzie:

MyHandle;

myRezzie := MyHandle(GetResource(myResType, myResNumber)); { could be missing...)
THEN
ErrorHandler(’We almost got Nilled’)
IF myRezzie = nil
{ We know it is OK
myRezzie.myRect := newRect;
ELSE

As another example, think of how handles can be purged from memory in tight memory
conditions. If a block is marked purgeable, the Memory Manager may throw it away at
any time. This creates an empty handle. The defensive programmer will always make
sure that the handles being used are not empty.
VAR

myRezzie:

myRezzie

:=

myHandle;

myl-{andle(GetResource(myResType,

myResNurnber));

{ could be
missing...

THEN
IF myRezzie = nil
myRezzie’”’.myRect
ELSE
tempHandle := NewHandle
THEN
nil
IF myRezzie’

ErrorHandler(’We almost got Nilled’)
:= newRect;
{ We know it is OK
(might dispose a purgeable myRezzie)
(largeBlock);
LoadResource(Handle(myRezzie)); {Re-load empty
handle

THEN
IF ResError = noErr
myRezzie.StatusFie1d

:

OK;

{ guaranteed not empty, and actually
gets read back in, if necessary

Be especially careful of places where memory is being allocated. The NewHandle and
NewPtr calls will return a nil handle or pointer if there is not enough memory. If you
use that handle or pointer without checking, you will be guilty of being a Niller.
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How to find Nillers

The best way to find these nasty nil pointer problems is to set memory location zero to
be an odd number (a good choice is ‘NIL!’ = $4E494C21, which is numerically odd, as
well as personality-wise). Please see Technical Note #7 for details on how to do this.
If you use TMON, you can use the extended user area with Dcipline. Discipline will set
memory location 0 to ‘NIL!’ to help catch those nasty pointer problems. If you use
Macsbug, just type SM 0 ‘NIL! and go. Realize of course, that if a program has made a
transgression and is actually using nil pointers, this may make the program crash with
an ID=2 system error. This is good! This means that you have found a bug that may
have been causing you untold grief. Once you know where a program crashes, it is
usually very easy to use a debugger to find where the error is in the source code. When
the program is compiled, turn on the debugging labels (usually a $D+ option). Set
memory location 0 to be ‘NIL!’. When the program crashes, look at where the program is
executing and see what routine it was in (from a disassembly). Go back to that routine in
the source code and remove the offending code with a grim smile on your face. Another
scurvy bug has been vanquished. The intoxicating smell of victory wafts around your
head.
Another way to find problems is to use a debugger to do a checksum on the first four
bytes in memory (from 0 to 3 inclusive). If the program ever traps into the debugger
claiming that the memory changed, see which part of the program altered memory
location 0. Any code that writes to memory location zero is guilty of high treason against
the state and must be removed. Remember to say, “bugs are not my friends.”
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Creating or Using Fake Handles
A fake handle is one that was not manufactured by the system, but was created by the
program itself. An example of a fake handle is:
CONST aMem = $100;
myHandle: Handle;
VAR
myPointer: Ptr;
rnyPointer
rnyHandle

(aMem);
:= @myPointer;
:

Ptr

{ the address of some memory
(the address of the pointer variable.

Very bad.)

The normal way to create and use handles is to call the Memory Manager NewHandle
function.
Why it’s Bad
A handle that is manufactured by the program is not a legitimate handle as far as the
operating system is concerned. Passing a fake handle to routines that use handles is a
good way to discover the meaning of “Death by ROM.” For example, think how confused
the operating system would get if the fake handle were passed to DisposHandle. What
would it dispose? It never allocated the memory, so how can it release it? Programs
that manufacture handles may find that the operatin9 system is no longer their friend.
When handles are passed to various ROM routines, there is no telling what sorts of
things will be done to the handle. There are any number of normal handle manipulation
calls that the ROM may use, such as SetHandleSize, HLock, HNoPurge, MoveHHi and
so on. Since a program cannot guarantee that the ROM will not be doing things like this
to handles that the program passes in, it is wise to make sure that a real handle is being
used, so that all these type of operations will work as the ROM expects. For fake
handles, the calls like HLock and SetHandleSize have no bearing. Fake handles are
very easy to create, and they are very bad for the health of otherwise upstanding
programs. Whenever you need a handle, get one from the Memory Manager.
As a particularly bad use of a fake handle:
VAR

myHandle:
myStuff:

Handle;
myRecord;

{ create a new normal handle I
myHandle := NewHandle (SIZEOF(myStuff));
make
myHandle a handle to
to
Intended
{YOW!
myHandle’ := @myStuff;
What it really does is
record.
myStuff
the
block, Heap corruption,
Pointer
a
Master
up
blow
do this.
Never
Heap.
Bad
by
death
and

This can be a little confusing, since it is fine to use your own pointers, but very bad to
use your own handles. The difference is that handles can move in memory, and
pointers cannot, hence the pointers are not dangerous. This does not mean you should
use pointers for everything since that causes other problems. It merely means that you
have to be careful how you use the handles.
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The use of fake handles usually causes system errors, but can be somewhat mysterious
in its effects. Fake handles can be particularly hard to track down since they often cause
damage that is not uncovered for many minutes of use. Any use of fake handles that
causes the heap to be altered will usually crash the system. Heap corruption is a
common failure mode. In clinical studies, 9 out of 10 programmers recommend
uncorrupted heaps to their users who use heaps.

How to avoid being a fakir
The correct way to make a handle to some data is to make a copy of the data:
VAR

myHandle:
rnyStuff:

Handle;
myRecord;

errCode : PtrToHand
errCode <> noErr
IF

(@myStuff, myHandle, SIZEOF(myStuff));
THEN ErrorHandler (‘Out of memory’);

Always, always, let the Memory Manager perform operations with handles. Never write
code that assigns something to a master pointer, like:
myDeath:
VAR
Handle;
myDeathA := stuff;
{ Don’t change the Master pointer.

If there is code like this, it usually means the heap is being corrupted, or a fake handle is
being used. It is, however, OK to pass around the handle itself, like:
myCopyHaridle

:

{ perfectly OK,

myHandle;

nobody will yell about this.

This is far different than using the operator to accidentally modify things in the system.
Whenever it is necessary to write code to use handles, be careful. Watch things
carefully as they are being written. It is much easier to be careful on the way in than it is
to try to find out why something is crashing. Be very careful of the @ operator. This
operator can unleash untold problems upon unsuspecting programs. If at all possible,
try to avoid using it, but if it is necessary, be absolutely sure you know what it is doing. It
is particularly dangerous since it turns off the normal type checking that can help you
find errors (in Pascal). In short, don’t get crazy with pointer and handle manipulations,
and they won’t get crazy with you.
A

How to find fakirs
Problems of this form are particularly insidious because it can be very difficult to find
them after they have been created. They tend to not crash immediately, but rather to
crash sometime long after the real damage has been done. The best way to find these
problems is to run the program with Discipline. (Discipline is a programmer’s tool that
will check all parameters passed to the ROM to see if they are legitimate. Discipline can
be found as a stand-alone tool, but the most up-to-date version will be found in the
Extended User Area for the TMON debugger. The User Area is public domain, but
TMON itself is not. TMON has a number of other useful features, and is well worth the
price.) Discipline will check handles that are passed to the ROM to see if they are real
handles or not, and if not, will stop the program at the offending call. This can lead you
back to the source at a point that may be close to where the bad handle was created. If
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a program passes the Discipline test, it will be a healthy, robust program with drastically
improved odds for compatibility. Programs that do not pass Discipline can sleep poorly
at night, knowing that they have broken at least one or two of the “rules.”
A way to find programs that are damaging the heap is to use a debugger (TMON or
Macsbug) and turn on the Heap Check operation. This will check the heap for errors at
each trap call, and if the heap is corrupted will break into the debugger. Hopefully this
will be close to where the code is that caused the damage. Unfortunately, it may not be
close enough; this will force you to look further back.
Looking in the source code, look for all uses of the @ operator, and examine the code
carefully to see if it is breaking the rules. If it is, change it to step in line with the rest of
the happy programs here in happy valley. Also, look for any code that changes a master
pointer like the myHandle” := stuff. Any code of this form is highly suspect, and
probably a member of the Anti-Productivity League. The APL has been accused of
preventing software sales and the rise of the Yen. These problems can be quite difficult
to find at times, but don’t give up. These fake handles are high on the list of guilty
parties, and should never be trusted.
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Writing code that modifies itself
runs into two
Self-modifying code is software that changes itself. Code that alters itself
block the
main groupings: code that modifies the code itself and code that changes the
the way
change
to
itself,
code is stored in. Copy protection code often modifies the code
itself is
it operates (concealing the meaning of what the code does). Changing the code
r
rocesso
microp
the
when
very tricky, and also prone to having problems, particularly
a
to
itself changes. There are third-party upgrades available that add a 68020
a
stand
lves
themse
modify
that
ms
Macintosh. Because of the 68020’s cache, progra
that
point
good chance of having problems when run on a 68020. This is a compatibility
code (or
should not be missed (nudge, nudge, wink, wink). Code that changes other
itself) is prone to be incompatible when the microprocessor changes.
g
The second group is code that changes the block that the code is stored in. Keepin
with
variables in the CODE segment itself is an example of this. This is uncommon
ve).
directi
DC
high-level languages, but it is easy to do in assembly language (using the
es
Variables defined in the code itself should be read-only (constants). Code that modifi
it.”
I’ll
revise
I
itself has signed a tacit agreement that says “I’m being tricky, if die,
Why it’s Bad
the
There are now three different versions of the microprocessor, the 68000, 68010, and
tible
68020. They are intended to be compatible with each other, but may not be compa
have
may
system
the
s,
with code that modifies itself. As the Macintosh evolve
compatibility problems with programs that try to “push the envelope.”
How to avoid being an abuser
Well, the obvious answer is to avoid writing self-modifying code. If you feel obliged to
write self-modifying code, then you are taking an oath to not complain when you break
in the future. But don’t worry about accidentally taking the oath: you won’t do it without
knowing it. If you choose to abuse, you also agree to personal visits from the Apple
thought police, who will be hired as soon as we find out.
How to find abusers
Run the program on a 68020 system. If it fails, it could be related to this problem, but
since there are other bugs that might cause failures, it is not guaranteed to be a
self-modifying code problem. Self-modifying code is often used in copy protection,
which brings us to the next big topic.
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Code designed strictly as copy protection

4

Copy protection is used to make it difficult to make copies of a program. The basic
premise is to make it impossible to copy a program with the Finder. This will not be a
discussion as to the pros and cons of copy protection. Everyone has an opinion. This
will be a description of reality, as it relates to compatibility.
Why it’s Bad
System changes will never be made merely to cause copy protection schemes to fail,
but given the choice between improving the system and making a copy protection
scheme remain compatible, the system improvement will always be chosen.
•
•
•

Copy protection is number one on the list of why programs fail the compatibility test.
Copy protection by its very nature tends to do the most “illegal” things.
Programs that are copy protected are assumed to have signed a tacit agreement to
revise the program when the system changes.

Copy protection itself is not necessarily bad. What is bad is when programs that would
otherwise be fully compatible do not work due only to the copy protection. This is very
sad, since it requires extra work, revisions to the software, and time lost while the
revision is being produced. The users are not generally humored when they can no
longer use their programs. Copy protection schemes that fail generally cause system
errors when they are run. They also can refuse to run when they should.
How to avoid being a protectionist

The simple answer is to do without copy protection altogether. If you think of
compatibility as a probability game, if you leave out the copy protection, your odds of
winning skyrocket. As noted above, copy protection is the single biggest reason why
programs fail on the various versions of the Macintosh. For those who are required to
use copy protection, try to rely on schemes that do not require specific hardware and
make sure that the scheme used is not performing illegal operations. If a program runs,
an experienced Macintosh programmer armed with a debugger can probably make a
copy of it, (no matter how sophisticated the copy protection scheme) so a moderate
scheme that does not break the rules is probably a better compatibility bet. The trickier
and more devious the scheme, the higher the chance of breaking a rule. Tread lightly.

How to find protectionists
The easiest way to see if a scheme is being overly tricky is to run it on a Macintosh XL.
Since the floppy disk hardware is different this will usually demonstrate an unwanted
hardware dependency. Be wary of schemes that don’t allow installation on a hard disk.
If the program cannot be installed on a hard disk, it may be relying upon things that are
prone to change. Don’t use schemes that access the hardware directly. All Macintosh
software should go through the various managers in the ROM to maintain compatibility.
Any code that sidesteps the ROM will be viewed as having said “It’s OK to make me
revise myself.”
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Check errors returned as function results
All of the Operating System functions, as well as some of the Toolbox functions, will
return result codes as the value of the function. Don’t ignore these result codes. If a
program ignores the result codes, it is possible to have any number of bad things
happen to the program. The result code is there to tell the program that something went
wrong; if the program ignores the fact that something is wrong, that program will
probably be killed by whatever went wrong. (Bugs do not like to be ignored.) If a
program checks errors, an anomaly can be nipped in the bud, before something really
bizarre happens.
Why it’s Bad
A program that ignores result codes is skipping valuable information. This information
can often prevent a program from crashing and keep it from losing data.

How to avoid becoming a skipper
Always write code that is defensive. Assume that everyone and everything is out to kill
you. Trust no one. An example of error checking is:
myRezzie
IF

(myResType,

GetResource

:

myRezzie

=

nil

myResld);

ErrorHandler

THEN

(‘Who stole my resource...’);

Another example:
fsErrCode

:

FSOpen

(‘MyFile’,

myVRefNum,

THEN ErrorMandler

IF fsErrCode <> noErr

myFileRefNurn);

(fsErrCode,

‘File error’);

And another:
myTPPrPort
IF

:= PrOpenDoc

PRError <> noErr

(myTHPrint,

THEN

nil,

ErrorHandler

nil);
(PRError,

‘Printing error’);

Any use of Operating System functions should presume that something nasty can
happen, and have code to handle the nasty situations. Printing calls, File Manager
calls, Resource Manager calls, and Memory Manager calls are all examples of
Operating System functions that should be watched for returning errors. Always, always
check the result codes from Memory Manager calls. Big memory machines are pretty
common now, and it is easy to get cavalier about memory, but realize that someone will
always want to run the program under Switcher, or on smaller Macintoshes. It never
hurts to check, and always hurts to ignore it.

How to find skippers
This is easy: just do weird things while the program is running. Put in locked or
unformatted disks while the program is running. Use unconventional command
sequences. Run out of disk space. Run on 128K Macintoshes to see how the program
deals with running out of memory. Run under Switcher for the same reason. (Programs
that die while running under Switcher are often not Switcher’s fault, and are in fact due
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to faulty memory management.) Print with no printer connected to the Macintosh. Pop
disks out of the drives with the Command-Shift sequence, and see if the program can
deal with no disk. When a disk-switch dialog comes up, press Command-period to pass
back an error to the requesting program (128K ROMs only). Torturing otherwise wellbehaved programs can be quite enjoyable, and a number of users enjoy torturing the
program as much as the program enjoys torturing them. For the truly malicious, run the
debugger and alter error codes as they come back from various routines. Sure it’s a
dirty low-down rotten thing to do to a program, but we want to see how far we can push
the program. (This is also a good way to check your error handling.) It’s one thing to be
an optimist, but it’s quite another to assume that nothing will go wrong while a program
is running.
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Accessing hardware directly
Sometimes it is necessary to go directly to the Macintosh hardware to accomplish a
specific task for which there is no ROM support. Early hard disks that used the serial
ports had no ACM support. Those disks needed to use the SCC chip (the 8530
communication chip) in a high-speed clocked fashion. Although it is a valid function, it is
not something that is supported in the ROM. It was therefore necessary to go play with
the SCC chip directly, setting and testing various hardware registers in the chip itself.
Another example of a valid function that has no ROM support is the use of the alternate
video page for page-flipping animation. Since there is no ROM call to flip pages, it is
necessary to go play with the right bit in the VIA chip (6522 Versatile Interface Adapter).
Going directly to the hardware does not automatically throw a program into the
incompatible group, but it certainly lowers its odds.
Why it’s bad
Going directly to the hardware poses any number of problems for enlightened programs
that are trying to maintain compatibility across the various versions of the Macintosh. On
the Macintosh XL for example, a lot of the hardware is found in different locations, and in
some cases the hardware doesn’t exist. On the XL there is no sound chip. Programs
that go directly to the sound hardware will find they don’t work correctly on an XL. If the
same program were to go through the Sound Manager, it would work fine, although the
sound would not be the same as expected. Since the Macintosh is heavily oriented to
the software side of things, expecting various hardware to always be available is not a
safe bet. Choosy programmers choose to leave the hardware to the ROM.
How to avoid having a hard attack
Don’t read or write the hardware. Exhaust every possible conventional approach before
deciding to really get down and dirty. If there is a Manager in the ACM for the operation
you wish to perform, it is far better to use the Manager than to go directly to the
hardware. Compatibility at the hardware level can very rarely be maintained, but
compatibility at the Manager level is a prime consideration. If a program is down to the
last ditch effort, and cannot get the support from the ROM that is desired, then access the
hardware in an enlightened approach. The really bad way to do it:
VIA

:= Pointer

($EFE1FE);

{ sure it’s the base address today...)
This is bad.

Hard-coded number.

The with-it, inspired programmer of the eighties does something like:
TYPE LorigPointer
VAR

=

“Longlnt;

VIA: LongPointer;
VIABase: Longlnt;

VIA := Pointer ($1D4);
VIABase := VIA”;

{ the address of the low-memory global.

{ get the low-memory variable’s value
Now VIABase has the address of the chip
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The point here is that the best way to get the address of a hardware chip is to ask the
system where it currently is to be found. The system always knows where the pieces of
the system are, and will always know for every incarnation of the Macintosh. There are
low-memory global variables for all of the pieces of hardware currently found in the
Macintosh. This includes the VIA, the SCC, the Sound Chip, the IWM, and the video
display. Whenever you are stuck with going to the hardware, use the low-memory
globals. The fact that a program goes directly to the hardware means that it is risking
imminent incompatibility, but using the low-memory global will ensure that the program
has the best odds. It’s like going to Las Vegas: if you don’t gamble at all, you don’t lose
any money; if you have to gamble, play the game that you lose the least on.

How to find hard attacks
Run the suspicious program on the Macintosh XL. Nearly all of the hardware is in a
different memory location on the XL. If a program has a hard-coded hardware address
in it, it will fail. It may crash, or it might not perform the desired task, but it won’t work as
advertised. This unfortunately, is not a completely legitimate test, since the XL does not
have some of the hardware of other Macintoshes, and some of the hardware that is
there has the register mapping different. This means that it is possible to play by the rule
of using the low-memory global and still be incompatible.

Technical Note #117

page 25 of 28

Compatibility: Why & How

Don’t use bits that are reserved
Occasionally during the life of a Macintosh programmer, there comes a time when it is
necessary to bite the bullet and use a low-memory global. These are very sad days,
since it has been demonstrated (by history) that low-memory global variables are a
mysterious lot, and not altogether friendly. One fellow in particular is known as R0M85, a
word located at $2 BE. This particular variable has been documented as the way to
determine if a program is running on the 128K ROMs or not. Notably, the top most bit of
that word is the determining bit. This means that the rest of the bits in that word are
reserved, since nothing is described about any further bits. Remember, if it doesn’t say,
assume it’s reserved. If it’s reserved, don’t depend upon it. Take the cautious way out
and assume that the other bits that aren’t documented are used for Switcher local
variables, or something equally wild. An example of a bad way to do the comparison is:
VAR

Rom85Ptr: WordPtr;
RomsAre64: Boolean;

RomB5Ptr
Pointer ($28E);
IF
Rom85Ptr’ = $7FFF
THEN
ELSE
RomsAre64
True;

{ point at the low—memory global
RomsAre64 :
False
{ Bad test.

This is a bad test since the comparison is testing the value of all of the bits, not only the
one that is valid. Since the other bits are undocumented, it is impossible to know what
they are used for. Assume they are used for something that is arbitrarily random, and
take the safe way out.

How to avoid being bitten
VAR

ROM85Ptr:

Ptr

Rom85Ptr := Pointer ($28E);
{ point at the low-memory global
IF BitTst(ROM85Ptr,O) THEN RomsAre64 := True {Good——tests only hi—bit}
ELSE
RomsAre64 := False;

This technique will ensure that when those bits are documented, your program won’t be
using them for the wrong things. Beware of trojan bits.

Don’t use undocumented stuff. Be very careful when you use anything out of the
ordinary stream of a high-level language. For instance, in the R0M85 case, it is very
easy to make the mistake of checking for an absolute value instead of testing the actual
bit that encodes the information. Whenever a program is using low-memory globals, be
sure that only the information desired is being used, and not some undocumented (and
hence reserved) bits. It’s not always easy to determine what is reserved and what isn’t,
so conservative programmers always use as little as possible. Be wary of the strange
bits, and accept rides from none of them. The ride you take might cause you to revise
your program.
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How to find those bitten
s to get killed, there is no simple way
Since there are such a multitude of possible place
time goes by it will be possible to find
to see what programs are using illegal bits. As
ons of the Macintosh, but there will
more of these cases by running on various versi
ng out who is accepting strange rides,
probably never be a comprehensive way of findi
from reserved status to active, it will
and who is not. Whenever the use of a bit changes
ng. From a source level, it would be
be possible to find those bugs via extensive testi
als, and eye them closely for
advisable to look over any use of low-memory glob
(which describes those ubiquitous
inappropriate bit usage. Do a global search for the $
of the number is appropriate.
hexadecimal numbers), and when found see if the use
ted, they will stay where they are,
Trust no one that is not known. If they are documen
s that are undocumented. Bits
and have the same meaning. Be very careful in realm
been known to cause more than
that suddenly jump from reserved to active status have
unnerving to watch a program
one program to have a sudden anxiety attack, It is very
s have been known to drop their
go from calm and reassuring to rabid status. User
s).
keyboards in sudden shock (which is bad on the keyboard
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Summary
So what does all this mean? It means that it is getting harder and harder to get away
with minor bugs in programs. The minor bugs of yesterday are the major ones of today.
No one will yell at you for having bugs in your program, since all programs have bugs of
one form or another. The goal should be to make the programs run as smoothly and
effortlessly as possible. The end-users will never object to bug-reduced programs.
What is the best way to test a program? A reasonably comprehensive test is to exercise
all of the program’s functions under the following situations:
•
•
•
•
•
•
•
•
•

Use Discipline to be sure the program does not pass illegal things to the ROM.
Use heap scramble and heap purge to be sure that handles are being used
correctly, and that the memory management of the program is correct.
Run with a checksum on memory locations 0...3 to see if the program writes to these
locations.
Run on a 128K Macintosh, or under Switcher with a small partition, to see how the
program deals with memory-critical situations.
Run on a 68020 system to see if the program is 68020-compatible and to make sure
that changing system speed won’t confuse the program.
Run on a Macintosh XL to be sure that the program does not assume too much about
the operating system, and to test screen handling.
Run on an Ultra-Large screen to be sure that the screen handling is correct, and that
there are no hard-coded screen dimensions.
Run on 64K ROM machines to be sure new traps are not being used when they don’t
exist.
Run under both HFS and MFS to be sure that the program deals with the file system
correctly. (400K floppies are usually MFS.)

If a program can live through all of this with no Discipline traps, no checksum breaks, no
system errors, no anomalies, no data loss and still get useful work done, then you
deserve a gold medal for programming excellence. Maybe even an extra medal for
conduct above and beyond the call of duty. In any case, you will know that you have
done your job about as well as it can be done, with today’s version of the rules, and
today’s programming tools.
Sounds like a foreboding task, doesn’t it? The engineers in Macintosh Technical
Support are available to help you with compatibility issues (we won’t always be able to
talk about new products, since we love our jobs, but we can give you some hints about
compatibility with what the future holds).
Good luck.
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#1 18: How to Check and Handle Printing Errors
See also:

The Printing Manager

Written by:
Updated:

Ginger Jernigan

May 4, 1987
March 1, 1988

le errors that
This technical note describes how to check and properly hand
occur during printing with the high-level printing calls.
Manager errors, Resource
Most people are aware of the need for checking File
errors get neglected; you
Manager errors, and the like, but sometimes Printing Manager
can be done by calling
should always check for error conditions while printing. This
any Printing Manager errors (and
PrError. Errors returned by PrError will include
some AppleTalk and OS errors) that occur during printing.
of inside Macintosh, vol. II:
The best place to start is with the code fragment on page 155
myPrPort := PrOpenDoc (prRecHdl,
FOR pg := 1 TO myPgCount DO
IF PrError = noErr THEN
BEGIN
PrOpenPage(myPrPort,NIL);
IF PrError = noErr THEN
MyDrawingProc(pg);
PrClosePage(myPrPort);

NIL,

{open printing grafPort}
NIL);
(page loop: ALL pages of document)

(start new page}
(draw page with QuickDraw)
{end current page)

END;
PrCloseDoc (myPrPort);
lLoop AND PrError = noErr THEN
IF prRecHdl.prJob.bJDocLoop = bSpoo
BEGIN
(swap out code and data)
MySwapOutProc;
(print spooled document)
PrPicFile(prRecHdl,NIL,NIL,NIL,myStRec);
END;
{report any errors)
IF PrError <> noErr THEN MyPrErrAlertProc;

Here are some error-handling guidelines:
edure; errors that occur
You should avoid calling PrError within your PrIdle proc
l flags for
while it is executing are usually temporary and serve only as interna
application. If
communication within the printer driver—they are not intended for the
an error occurs,
you absolutely must call PrError within your idle procedure, and
printing
never abort printing within the idle procedure itself. Wait until the last called
to abort
procedure returns and then check to see if the error still remains. Attempting
printing within an idle procedure is a guarantee of certain death.
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• If you detect that an error has occurred after the completion of a printing routine, just
stop where you are, i. e. stop drawing. Proceed to the next print procedure to close
any open calls you have made. For example, if you called PrOpenDoc and received
an error, skip to the next PrCloseDoc. Or if you called PrOpenPage and got an
error, skip to the next PrClosePage and PrCloseDoc. Remember that if some
PrOpen... procedure has been called, then you must call the corresponding
PrClose... procedure to ensure that pnnting closes properly and that all temporary
memory allocations are released and returned to the heap.
• Do not raise any alerts or dialogs to report an error until the end of the print loop. At
the end of the print loop, check for the error again; if there is no error assume that
printing completed normally. If it’s still there, you can raise an alert.
This is important for two reasons. First, if an alert is raised in the middle of the print
loop, it can cause errors that will terminate an otherwise normal job. For example, if
the printer is an AppleTalk printer, the connection can be terminated abnormally.
While your alert is sitting there waiting for a response from the user, the driver is
unable to respond to AppleTalk requests coming in from the printer. If the printer
doesn’t hear from the Macintosh within a short time period (30 seconds) then it will
timeout, assuming that the Macintosh is no longer there. This results in the
connection being broken prematurely causing another error that the application has
to respond to.
The driver may also have already put up its own alert in response to the error. In
this instance, the driver will post an error to let your application know that something
went wrong and that it’s time to abort printing. For example, when the driver detects
that the version of Laser Prep that has been downloaded to the LaserWriter is
different from the version that the user is trying to print with, the LaserWriter driver
raises the appropriate alert telling the user that the printer was initialized with an
incompatible version of the driver and gives the option of reinitializing. If the user
chooses to cancel, the driver posts an error to let the application know that it needs
to abort, but since the driver has already taken care of the error by putting up an
alert, the error is reset to zero before the printing loop is complete. The application
should check for the error again at the end of the printing loop and if it still indicates
an error, it should raise an alert.
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#1 19: Determining if Color QuickDraw Exists
See:

Technical Note #1 29—SysEnvirons

Written by:
Updated:

Jim Fried lander

May 4, 1987
March 1, 1988

This note formely described a way to determine if Color QuickDraw is present
on a particular machine. We now recommend that you call SysEnvirons to
find out, as described in Technical Note #129.
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#120: Drawing Into an Off-Screen Pixel Map
Revised by:
Written by:

Rich Collyer
Jim Friedlander& Rick Blair

April 1989
May 1987

This Technical Note provides a. simple example of drawing to, then copying from, an off-screen
pixel map.
Changes since October 18: Made changes to the code which convert GDevice color
look-up tables (clut) to pixi map color look-up tables so CopyBits will copy the color
information correctly. Thisinhirmation is especially important for color printing.
The following example demonstrates how to draw something in an off-screen pixel map, and then
use CopyBit s to copy ut %ack to the screen. It handles the case of multiple screens with
different pixel depths. Before making any calls to Color QuickDraw, you must make sure it is
present (refer to Technical Nie #129, SysEnvirons: System 6.0 and Beyond).
MPW Pascal
CONST
OffLeft
Of fTop
Of fBottom
OffRight

=
=
=

00;
25.0;

(These constants fsrr tha bounds of the off—screen PixMap
are chosen because we
know what the eWeit of the drawing will be and we
want to restrict the size of
the map as much az possi.ble.
TYPE
BitMapPt r

‘BitMap;

offRowBytes
sizeOfOff
myBits
destRect
globRect
bRect
theoepth

LONGINT;
LONGINT;
Ptr;
Rect;
Rect;
Rect;
INTEGER;
INTEGER;
INTEGER;
CGrafPort;
CGrafPtr;
CTabHandle;
GDHandle;
GDHandle;

(for type coercion in the _CopyBits call)

VAR

1

err
syCGraf Port
niyCGrafPtr
ou rCMHandle
theMaxDevice
oidDevice
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with the maximum depth to
First you create a color window, then you need to determine the device
which you will copy the off-screen image with _CopyBits.
l));

,WindowPtr(myCWindow := GetNewCWindow(SornelD,NIL

follow)
(set to this port for the localToGlobals that

SetPort(myCWindow);

m)
SetRect (bRect, OffLeft.Of fTop, Of fRight, Of fBotto
lobRect) THEN
IF NOT SectRect(myCWindow’.portRect,bRect,g
(nothing to do, clean up and EXIT)
NothingToCopy;
(still here, so let’s convert to giobals)
LocalToGlobal (globRect .topLeft);
LocaiToGlobal(globRect .botRight);
image.
(figure out how much space we need for our pixel
from that
we will call GetMaxDevice and get the pixel map
that we wish
we do this to covet the case where the pixel image
different depths)
ly
possib
s
(of
device
to CopyBits to spans multiple
--

vice)
theMaxDevice:= GetNaxDevice (globRect) ; (get the maxDe

(the one you found in
You need to set theGDevice to the device with the maximum pixel depth
one of the proper
the last step), so the pixel map of the new CGrafPort will be copied from
een drawing.
depth. Now you should open a new CGrafPort to use for your off-scr
oldDevice := GetGDevice;
SetGoevice(theMaxOevice);

(save theGDevice so we can restore it later)
(Set to the maxdevice)

(initialize this guy)
@myCGrafPort;
myCGrafPtr
(open a new color port
fPtr);
yCGra
OpenCPort(m
theDepth:= myCGrafPtr.portPixMap .pixelSize;

—

this calls InitCPort)

then you can set the
You are now ready to calculate the size of the pixel image you will need, Color QuickDraw
Since
location-specific and size-specific information of the pixel map.
of rowBytes, you need
bit
high
the
ng
checki
by
map
distinguishes between a bitmap and a pixel
to add $8000 to OffRowBytes as shown.
we must include pixel depth)
(similar formula to Technical Note #41, except
*
2;
*
t)) + 15)) DIV 16)
OffLef
ght
(OffRi
Depth
((((the
Bytes
offRow
line!)
next
the
on
(make sure LONGINT math is done
OffTop) * offRowBytes;
LONGINT(OffBottom
sizeOfOff
(adjust for local coordinates)
);
OffTop
OffLeft,
OffSetRect(bRect,
—

—

—

—

ize of the PixMap in our fresh, new CPort)
(Set up baseAddr, rowBytes,bounds and pixelS
(allocate space for the pixel image)
Newptr(sizeOfOff);
myBits
here)
(real programs do error checking
DO BEGIN
WITH myCGrafPtr’ .portPixMap”
baseAddr := myBits;
offRowBytes + $8000;
rowbytes
bRect;
bounds
END;
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Next you can clone the color table of the maxDevice and put it into your off-screen pixel map.
ourCMHandle : theMaxDevice . gdPMap” .pmTable;
err := HandToHand(Handle(ourCMHandleH;
(clone it)
(real programs do error checking here)
FOR i := 0 TO ourCMHandle . ctSize DO
ourCMHandle .ctTable[i] .value := i;
ourCMHandle.ctFlags
BAnd (ourCMHandle.ctFlags ,$7fff);
ourCMHandle.ctSeed := GetCTSeedO;
This code is necessary for converting GDevice cluts to Pixmap cluts
(put the cloned, correctly set—up Color Table into the off—screen map)
myCGrafPtr . portPixMap” .pmTable
ourCMHandle;
(Set the port to the off—screen port)
SetPort (GtafPtr(myCGrafPtr)) ;

Now you can call Drawlt (which in turn calls FillInColor) to draw an image in the offscreen port.
FUNCTION FilllnColor(r,g,b: Integer): RGBC010r;
(small utility routine to return an RGBC010r)
VAR
theColor
: RGBColor;
BEGIN

END;

(FilllnColor)
WITH theColor DO BEGIN
red := r;
green :=
blue := b;
END;
FilllnColor := theColor;
{FilllnColor}

PROCEDURE Drawlt;
VAR
OvalRect
: Rect;
myRed, myBlue, myWhite,
rnyGreen, myBlack
: RGBColor;
BEGIN

(

Drawlt
(get our colors set up)
myRed := FilllnColor(—1,0,0);
myBlue := FillInColor(0,0,—l);
myGreen
FillInColor(0,—l,0);
myWhite := FilllnColor(—l,—1,—1);
myBlack := FilllnColor(0,O,0);
PenMode (Pat Copy);
RGBBackColor(myBlue);
EraseRect(thePort’.portRect);
RGBBackColor(myWhite);
RGBForeColor(myRed);
SetRect(OvalRect,30,30,190,150) ;
PaintOval (OvalRect);
InsetRect(OvalRect, 1,20);
EraseOval(OvalRect);

END;

RGBForeColor(myGreen);
InsetRect (OvalRect, 40, 1);
PaintOval (OvalRect)
RGBForeColor (myBlack);
( Drawlt
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(set the backcolor of the current port)
(blue it out)
(set back to white)
(set the forecolor of the current port)

(erase oval to white)
(draw the final oval in green)
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Since you are done drawing, you need to set thePort and theGDevice back to their former
values, and then you can draw the image on the screen by calling CopyBits to copy the bits
from the portPix of the off-screen pixel map to the portPix of MyCWindow.
SetPort (MyCWindow);
SetGDevice (oldDevice);
destRect := bRect;
(adjust for coordinates)
Of fSetRect(destRect,Offteft,Off7op);
MyCWindow .portBits,
CopyBits (BitMapptr (MyCGrafPtr”.port?ix!ap)
bRect, destRect, 0, NIL);
“,

Finally, you clean up after yourself by closing the CGrafPort you created, freeing the space you
reserved for the pixel image of the off-screen pixel map, and disposing of the color table you
allocated.
CloseCPort(myCGrafPtr);
DisposPtr(MyBits);
DisposHaridle(Handle(ourCMHandle));

(Close our port)
(clean up)
(get rid of color table we cloned)

MPWC
You should note that most of the Pascal comments also apply to this C code, so if you are not sure
what the C code is doing, try referring to the equivBlent Pascal code and comments to gain a better
understanding.
/* Define constants for the Off—Screen Rect */
30
OffLeft
#define
30
OfiTop
4(define
250
OffBottom
4ftiefine
400
Of fRight
4define

1* typedef BitMapPtr for use during CopyBits operation *1
BitI’lap *BltMapptr;
typedef
long
Ptr
Rect

mt
CGrafPort
CCrafPtr
CTabHandle
GDHandie
Pcint

of fRowBytes, sizeOfOff;
myBits;
destRect, globRect, bRect;
theDepth, i, err;
tnyCGrafPort;
myCGrafptr;
ourCMliandle;
theMaxDevjce, oldDevice;
tempP;

Create a color window on screen. In MPW C,nywindow is declared as a WindowPtr, not a
CWindowPtr, which is contrary to the way Inside Macintosh, Volume V documents it.
mywindow

GetNewCWindow(SomeID, nil, (WidowPtr)

-1);

/ set to this port for the localToGiobals that follow */
SetPort ( (Windowptr) rnywindow);
SetRect(&bRect,OffLeft,OffTop,OffRight,DffBottorn);
if (!SectRect(&(*myWindow) .portRect,bRect, &globRect))
/*nothing to do,
ExitToShelH);
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Since MPW does not have topLeft or botRight elements for Rect structures, you need to set
the tempPoint, call

LocalToGlobal, then reset globRect.

tempp.v = globRect.top;
tempP.h = globRect.ieft;
LocalToGlobal (&tempp);
globRect.top = tempP.v;
globRect.left = ternpP.h;
ternpP.v = globRect.bottorn;
tempP.h = globRect.right;
LocalToGlobal (&tempp);
globRect.bottom = tempP.v;
globRect.right = tempP.h;
theMaxDevice = GetMaxDevice(&globRect);

/*get the rnaxDevice*/

oldDevice = GetGDevice();

/*save theGDevice so we can
restore it later*/
/*Set to the maxdevice*/

SetGDevicetheMaxDevjce);

Now you can set up the off-screen pixel map.
/*initialize this guy*/
/*open a new color port,
this calls InitCPort*/
(**(*mycGrafptr) .portPixMap) .pixelSize;

&myCGrafPort;
myCGrafPtr
OpenCPort(myCGrafPtr);
theDepth

/ Bitshift and adjust for local coordinates */
OffLeft)) + 15)
offRowBytes = (((theDepth * (OffRight
OffTop) * offRowBytes;
sizeOfOff = (long) (OffBottorn
Of f Top);
OffLeft,
OffsetRect(&bRect,
—

-

myaits

>>

4)

<<

1;

—

NewPtr(sizeOfOff);

/* Remember to be a PixMap *1
(**(*myccrafptr) .portPixMap) .baseAddr = rnyBits;
(**(*myCGrafptr) .portPixMap) .rowBytes = offRowBytes
(** (*myCGrafPtr) .portPixMap) .bounds
bRect;

+

0x8000;

ourCMHandle = (**(**theMaxDevice) .gdPMap) .pmTable;
err = HandToHand(&((Handle) ourCMHandie));
/* Real programs do error checking here */
(**ourcMHandle ) .ctSize; ++i)
<
0;
for (j
(**ourCMHandle ) .ctTable[i] .value =
(**ourcMHandle ) .ctFlags &= Ox7fff;
(**ourCMHandie ).ctSeed = GetCTSeed;
/ This code is necessary for converting GDevice cluts to Pixmap cluts *1
(**(*myccrafptr) .portpjxMap) .pmTable = ourCMHandle;
SetPort ( (GrafPtr) mycGrafptr)
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/ *****************************************

*1

1*
function for setting the wanted color

*/

1*
/ ********t**************.*.*****.*************.****/
RGBCo10r F.illInColor(r,g,b)
r,g.b;
mt
/*FillInCoior*/
RCBCoI0r

theColor;

theColorred =
theColor.green =
theColorblue =
return (theColor);

/

******************************************************/

*1

1*

*/
Drawing routine which makes the background blue
/ then draws a red oval, white oval, and green oval *7
/ After drawing to the off—screen it CopyBits to the */
*7
1*
screen
1*

*7

/ ***********************************************.******f
void Drawlt()

Rect
RGBColor

OvaiRect;
myRed. myBlue,rnywhite,myCreen.myBlack;

myRed = FilllnColor (—1, 0,0);
myBlue
FilllnColor(0,0,—l);
myGreen = FilllnColor(0,-1,0);
mywhite
FilllnColor(—l,—l,—l);
myalack = FilllnColor(0,0,0);
PenMode (patCopy);
RGBBackColor (&myBlue);
EraseRect (& (*qd.thePort) .portRect);
RGBBackColor (&mywhite);
RGBForeColor (&inyRed);
SetRect (&OvalRect, 30,30, 190, 150);
PaintOval(&OvalRect);
InsetRect(&OvalRect, 1,20);
EraseOva]. (&OvalRect)
RGBForeColor (&myGreen);
InsetRect (&OvalRect, 40,1);
PaintOval(&OvalRect);
RGBForeColor (&myBlack);
SetPort (WindowPtr) myWindow);
SetGDevice (oldDevice);
destRect = bRect;
Of f setRect ( & destRect , Of f Left, Off Top)
CopyBits ( (BitMapPtr) * (*myCGrafr) ..portPixMap,
&(*myWindow).portBits.,&bRect, &destRect,

0, nil);

return;
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Once again, you clean up after yourself.
CloseCPort (myCGrafPtr);
Disposptr (rnyBits) ;
DisposHandle C (Handle) ourCMHandle);

Note: For optimal performance, you want to make sure that the source and destination
pixel maps are aligned.
Further Reference:
• Inside Macintosh, Volumes I-il & 1V-23, QuickDraw
• Inside Macintosh, Volume V-39, Color QuickDraw
• Technical Note #41, Drawing Into an Off-Screen Bitmap
• Technical Note #129, _SysEnvirons: System 6.0 and Beyond
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#121: Using the High-Level AppleTalk Routines
See also:

The AppleTalk Manager
Inside AppleTalk
AppleTalk Manager Update

Written by:
Updated:

Fred A. Huxham

May 4, 1987
March 1, 1988

What you need to do in order to use high-level AppleTalk routines depends
upon the interfaces you are using. Some differences are outlined below.

MPW before 2.0
When calling the old high-level AppleTalk routines, many programmers get mysterious
“resource not found” errors (-192) from such seemingly harmless routines as MPPOpen.
The resource that is not being found is ‘atpl’, a resource that contains all the glue code
to the high-level routines. In order to use the high-level routines, your application must
have this resource in its resource fork. The ‘atpl’ resource is included in a file called
“AppleTalk” with any compilers that use this outdated version of the AppleTalk interface.

MPW 2.0 and newer
A newer version of the alternate interfaces is available in MPW 2.0; it includes bug fixes
and increased Macintosh II compatibility. With this version of the interface, the ‘atpl’
resource is no longer used. Glue code is now linked into your application.
This will be the final release of the current-style interface. It will be supported for some
time as the alternate interface. We have moved to a more straightforward and simple
preferred interface, which is also implemented in MPW 2.0 and newer, and is
described in the AppleTalk Manager chapter of Inside Macintosh vol. V. Developers are
free to continue to use the alternate interlace, but in the long run it will be advantageous
to move to the preferred interface.

Third Party Compilers
Third party compilers use interfaces that are built from Apple’s MPW interfaces. Some
compilers may riot have upgraded to the new interfaces yet. Contact the individual
compiler manufacturers for more information.
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#122: Device-Independent Printing
See also:

The Printing Manager

Written by:
Updated:

Ginger Jernigan

May 4, 1987
March 1, 1 988

The Printing Manager was designed to give Macintosh applications a deviceindependent method of printing, but we have provided device-dependent information,
such as the contents of the print record. Due to the large number of printer-type drivers
becoming available (even for non-printer devices) device independence is more
necessary than ever. What this means to you, as a developer, is that we will no longer
be providing (or supporting) information regarding the internal structure of the print
record.
We realize that there are situations where the application may know the best method for
printing a particular document and may want to bypass our dialogs. Unfortunately, using
your own dialogs or not using the dialogs at all, requires setting the necessary fields in
the print record yourself. There are a number of problems:
•

Many of the fields in the print record are undocumented, and, as we change the
internal architecture of the Printing Manager to accommodate new devices, those
undocumented fields are likely to change.

•

Each driver uses the private, and many of the public, fields in the print record
differently. The implications are that you would need intimate knowledge of how
each field is used by each available driver, and you would have to set the fields in
the record differently depending on the driver chosen. As the number of available
printer-type drivers increases, this can become a cumbersome task.

Summary
To be compatible with future printer-like devices, it is essential that your application print
in a device-independent manner. Avoid testing undocumented fields, setting fields in the
print record directly and bypassing the existing print dialogs. Use the Printing Manager
dialogs, PrintDefault and PrValidate to set up the print record for you.
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#123: Bugs in LaserWriter ROMs
See also:

The Printing Manager
PostScript Language Reference Manual, Adobe Systems

Written by:
Modified by:
Updated:

Ginger Jernigan
Ginger Jernigan

May 4, 1987
July 1, 1987
March 1, 1988

These are LaserWriter bugs that your users may encounter when printing
from any Macintosh application. These are for your information; you cannot
code around them. The bugs described here occur in the 1.0 and 2.0
LaserWriter ROMs.
To determine which ROMs their LaserWriter contains, users can look at the test page
that the LaserWriter prints at start-up time. In addition to other information (detailed in the
LaserWriter user’s manual), the ROM version is shown at the bottom of the line graph.
The original LaserWriter contained version 1.0 ROMs. The currently shipping
LaserWriter and those upgraded to the LaserWriter Plus contain version 2.0 ROMs.
These are some of the problems we know of:
1.

If the level of paper in the paper tray is getting low, and the user prints a document
that will cause the tray to become empty, a PostScript error may occur. This problem
exists in both the 1 .0 and 2.0 LaserWriter ROMs and will not be fixed in the next
ROM version.

2.

If a user prints more than 15 copies of a document, a timeout condition may occur
causing the print job to abort. With LaserShare, this problem can occur with as few
as 9 copies. This problem is a result of the LaserWriter turning AppleTalk off while it
is printing. It doesn’t send out any packets to tell the world it’s still alive while it is
printing, so the connection times out after about 2 minutes. This problem exists in
both the 1.0 and 2.0 LaserWriter ROMs and will not be fixed in the next ROM
version.

3.

When printing a document that contains more than 10 patterns, users may receive
intermittent PostScript errors. This usually occurs when trying to print a lot of
patterns, and a bitmap image on the same page. The code for imaging patterns
allocates almost all of the available RAM for itself, so when the bitmap imaging code
tries to allocate space, and there isn’t enough (and it doesn’t know how to reclaim
memory from the previous operation), a limit check error occurs. This problem
exists in 2.0 LaserWriter ROMs. It will be improved but not fixed in the next ROM
version.
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4.

If a user chooses US Letter or B5 paper and has a different sized tray in the printer,
and prints using manual feed, the LaserWriter will print assuming that the paper
being fed manually is the same size as that in the tray. For example, if they have a
US letter tray in the LaserWriter and print a document formatted for B5 letter using
manual feed, the image will not be centered on the page. The printer assumes that
the manually fed paper is also US letter size and prints the image positioned
accordingly, despite the driver’s instwctions. This is a bug in the Note operator in
PostScript, which the driver uses for specifying the US letter and B5 letter paper
sizes. The workaround is to tell the user to put an B5 tray in the printer when printing
B5 manually. This problem exists in the 1.0 and 2.0 ROMs and will not be fixed in
the next ROM version.
By the way, an interesting, but annoying, occurance of this bug happens when
manually printing Legal sized documents with the 4.0 LaserWriter driver. When the
Larger Print Area option in the style dialog is deselected (which is the default) the
driver uses the Note operator to specify the page size. When the user prints the
document using manual feed, and has a US letter tray in the printer, the image is
shifted up on the page cutting off the top of the image. If you tell the user to turn on
the Larger Print Area option in the style dialog, the driver specifies the page size
using Legal instead of Note and the image is printed properly.
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If you have a situation where your applicati
on
you are not worried about incompatibility must launch another and have it return, and where
“preferred” way of doing this which fits into with future System Software versions, there is a
later) includes a mechanism for allowing the current system well. System file version 4.1 (or
“sublaunch.” You can perform a sublaunc a call to another application; we term this call a
h by adding a set of simple extensions to the para
meter
block you pass to the Launch trap.

Launch and MultiFinder
Under MultiFinder, a sublaunch behaves
sublaunch becomes the foreground appl differently than under the Finder. The application you
ication, and when the user quits that applicati
on, the
system returns control to the next frontmos
t layer, which will not necessarily be your appl
ication.
If you set both high bits of LaunchFla
gs, which requests a sublaunch, your applicati
on will
continue to execute after the call to _La
unch. Under MultiFinder, the actual launch (and
suspend
of your application) will not happen in
the Launch trap, but rather after a call or
more to
WaitNextEvent.
Under MultiFinder, Launch currently
returns an error if there is not enough memory
the desired application, if it cannot locat
e the desired application, or if the desired appl to launch
already open. In the latter case, that appl
icati
ication will not be made active. If you attem on is
pted to
launch, MultiFinder will call _SysBe
ep,
the next frontmost layer. If you attem your application will terminate, and control will given to
pted to sublaunch, control will return to your
application,
and it is up to you to report the error to
the user.
Currently, Launch returns an error in
register DO for a sublaunch, and you should
check it for
errors (DO<O) after any attempts at sublaunc
hing. If DO>=O then your sublaunch was succ
essful.
You should refer to the Programmer’s
Guid
Notes #180, MultiFinder Miscellanea and e to MultiFinder (APDA) and Macintosh Technical
#205, MultiFinder Revisited: The 6.0 System Rele
ase,
for further discussion of the _Launch trap
under MultiFinder.)

Working Directories and Sublaunchin
g With the Finder
Putting aside the compatibility issue for
the
the current system is one of Working moment, the only problem sublaunching creates under
application you are launching is at the root Directory Control Blocks (WDCBs). Unless the
direc
WDCB and set it as the current directory when tory or on an MFS volume, you must create a new
you launch the application.
In the example which follows, the new
working directory is opened (allocated) by Stan
dard File
and its WDRefNum is returned in reply
vRefNum. If you do not use Standard File and
assume, for instance, that the application was
cannot
in the blessed folder or root directory, then you
must
open a new working directory explicitly via
a call to OpenWD. You should give the new WDC
B
a WDPr0cID of ‘ERIK’, so the Finder (or
another shell) would know to deallocate when
it saw it
was allocated by a “sublaunchee.”
.

Although the sublaunching process is recu
rsive (i.e., programs which are sublaunched
turn, sublaunch other programs), there
may, in
is a limit of 40 on the number of WDCBs
which can be
created. With this limit, you could run
out of available WDCBs very quickly if many
programs
were playing the shell game or neglectin
g to deallocate the WDCBs they had created.
Make sure
you check for all errors after calling PBO
penWD. A tMWDOErr (—121) means that all avail
able
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should alert the user that the
WDCBs have been allocated, and if you receive this error, you
sublaunch failed and continue as appropriate.

Warning:

,
Although the example included in this Note covers sublaunching
pers
develo
Developer Technical Support strongly recommends that
not use this feature of the Launch trap. This trap will change in
the not-too-distant future, and when it does change, applications
which perform sublaunching will break. The only circumstance in
which you could consider sublaunching is if you are implementing
the
an integrated development system and are prepared to deal with
of
version
possibility of revising it every time Apple releases a new
the System Software.

MPW Pascal
ere; see Technical
(It is assumed that the Signals are caught elsewh
nism)
mecha
Signal
the
on
ation
inform
Note #88 for more
Launch)
(the extended parameter block to
TYPE
pLaunchStruct = LaunchStruct;
LaunchStruct = RECORD
: StringPtr;
pfName
: INTEGER;
pararn
ters:)
PACKED ARRAY[O..1} OF CHAR; (extended parame
LC
6)
=
ion
extens
in
bytes
extBlockLen : LONGINT; (number of
: INTEGER; (Finder file info flags (see below)
fFlags
nch, others reserved)
launchFlags : LONGINT; (bit 31,30=1 for sublau
END;

(LaunchStruct)

; (< 0 means error)
FUNCTION Launchlt(pLaunch: pLaunchStruct) : OSErr
INLINE $205F, SA9F2, $3E80;
code into result:
pops pointer into AD, calls Launch, pops DO error
(A7)+,AD
MOVE.L
_Launch
s.irce it MAY return
MOVE.W DO, (A7)
PROCEDURE DoLaunch(subLaunch:

BOOLEAN);

VAR
myLaunch
where
reply
myFileTypes
numFileTypes
myPB
dirNameStr

: LaunchStruct;
: Point;
: SFReply;
: SrTypeList;
INTEGER;
: CInfoPBRec;
str255;

(Sublaunch if true and launch if false)

(launch structure)
(where to display dialog)
(reply record)
(we only want APPLs)

BEGIN
where.h := 20;
where.v := 20;
numFileTypes:= 1;
(applications only!)
APPL’;
myFileTypes[O):=
(Let the user choose the file to Launch)
myFileTypes,
SFGetFile(where, ‘, NIL, numFileTypes,
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IF reply.goocl THEN BEGIN
dirNameStr:= repiy.fNarne;

(initialize to file selected)

(Get the Finder flags)
WITH rnyPB DO BEGIN
ioNamePtr:= @dirNarneStr;
ioVRefNurn:= reply.vRefNum;
ioFDirlndex:= 0;
ioDirlD:= 0;
END; (WITH)
Signal(PBGetCatlnfo(@MyPB,FALSE));
(Set the current volume to where the target application
is)
Signal(SetVoi(NIL, reply.vRefNum));
(Set up the launch ararneters)
WITH myLaunch DO BEGIN
pfName := @reply.fName;
(pointer to our fileName)
param
0;
(we don’t want alternate screen or sound buffers)
LC := ‘LC’;
(here to tell Launch that there is non—junk next)
extBlockLen := 6;
(length of param. block past this long word)
{copy flags; set bit 6 of low byte to 1 for BC access:)
fFlags : myPB.ioFlFndrlnfo.fdFlags;
(from GetCatlnfo)
(Test

subLaunch and set LaunchFlags accordingly)
IF subLaunch THEN
LaunchFiags := SC0000000
(set BOTH high bits for a sublaunch)
ELSE
LaunchFiaqs := $00000000;
(.Just launch then quit)
END; (WITH)

(launch; you might want to put up a dialog which expiains
that
the selected application couldn’t be launched for some
reason.)
Signal (Launchlt(@myLaunch) );
END; (IF reply.good}
END;

(DoLaunch)

I
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MPWC
typedef struct LaunchStruct
*pfName;
char
param;
short mt
LC[2];
char
extBlockLen;
long mt
fFlags;
short mt
launchFlags;
long mt
*pLaunchstruct;
pascal OSErr Launchlt( pLaunchStruct pLnch)
(Ox2O5F, OxA9F2, Ox3E8O);
=

/* pointer to the name of launchee *1
/*extended parameters:*/
6*!
/*number of bytes in extension
/*Finder file info flags (see below)*/
/*blt 3l,30==l for sublaunch, others reserved*/

/*

<

0 means error !

calls Launch, pops DO error code into result:
MOVE.L
(A7)+,AO
_Launch
MOVE.W
DO, (A7)
; since it MAY return *1

1* pops pointer into AO,

OSErr DoLaunch (subLaunch)
Boolean
1* DoLaunch /
struct LaunchStruct
Point
SFReply
SFTypeList
short mt
ilFilelnfo
char
OSErr

subLaunch;

1* Sublaunch if true and launch if false

*/

myLaunch;
/*where to display dialog*/
where;
!*repiy record*!
reply;
! we only want APPLs */
myFileTypes;
numFileTypes=1;
myPB;
*dirNameStr;
err;

where.h
80;
where.v = 90;
! we only want APPL5 *1
myFileTypes[O] = ‘APPL’;
/*Let the user choose the file to Launch*!
SFcetFile(where, ‘“‘, nil, numFileTypes, myFileTypes, nil, &reply);
if

(reply.good)
dirNameStr

=

&reply.fNarne;

!*initialize to file selected*/

/*Get the Finder flags*/
myPB.ioNamePtr= dirNameStr;
myPB.ioVRefNum= reply.vRefNum;
myPB.ioFDirlndex= 0;
0;
rnyPB.ioDirlD
err
PBGetCatlnfo((CInfoPBPtr)
if (err != noErr)
return err;

&myPB,false);

/*Set the current volume to where the target application i*/
err = SetVol(nil, repiy.vRefNurn(;
noErr)
if (err
return err;
/*Set up the launch parameters*!
rnyLaunch.pfName = &reply.fName;
rnyLaunch.pararn = 0;

!*pointer to our fileName*/
!*we don’t want alternate screen
or sound buffers*!
/*set up LC so as to tell Launch that there is non—junk next*!
myLaunch.LC(OJ = ‘L’; myLaunch.LC[l] = ‘C’;
/length of prar. block past
myLaunch.extBiockLen = 6;
this long word*!
/*copy flags; set bit 6 of low byte to 1 for RO access:*!
GetCatinfo*/
/*from
myLaunch.fFlags = myPB.ioFlFndrlnfo.fdFlags;

#126: Sub(Launching) From a High-Level Language

5 of 6

Macintosh Technical Notes
/* Test subLaunch and set launchFlags accordingly */
( subLaunch
/*set BOTH hi bits for a sublaunch
rnyLaunch.launchFlags = OxC0000000;
else
1* Just launch then quit
myLaunch.launchFlags = Ox00000000;
if

err
Launchlt(&myLaunch);
if (err < 0)

/* call

Launch

*1
*1
*1

/* the launch failed, so put up an alert to inform the user /
LaunchFailedU;
return err;
else
return noErr;
/*if reply.good’/
/*DoLaunch*/

Further Reference:
• Inside Macintosh, Volumes 1-12, 11-53, & IV-83, The Segment Loader
• Programmer’s Guide to MultiFinder (APDA)
• Technical Note #129, _SysEnvirons: System 6.0 and Beyond
• Technical Note #180, MultiFinder Miscellanea
Technical Note #205, MultiFinder Revisited: The 6.0 System Release
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expanded to include a new
The Printing Manager architecture has been
cribed here are advanced,
procedure called PrGeneral. The features des
cific problems for those
special-purpose features, intended to solve spe rmine printer resolution
applications that need them. The calls to dete
on’s code, and should be
introduce a good deal of complexity into the applicati
used only when necessary.
r and version 4.0 (and later) of the
Version 2.5 (and later) of the lmageWriter drive
Manager procedure called PrGeneral.
LaserWriter driver implement a generic Printing
nd in functionality, by allowing printer
This procedure allows the Print Manager to expa
al declaration of PrGeneral is:
drivers to implement various new functions. The Pasc
PROCEDURE PrGeneral

(pData:

Ptr);

k. The structure of the data block is
The pData parameter is a pointer to a data bloc
declared as follows:
common for all PrGeneral calls)
TGnlData = RECORD (1st 8 bytes are
(input)
: INTEGER;
iOpCode
(output)
ER;
INTEG
r
iErro
(reserved for future use)
INT;
LONG
d
erve
iRes
on particular call)
(more fields here, depending
END;

The first field is a 2-byte opcode,

The
iOpCode, which acts like a routine selector.

currently available opcodes are described below.
which is returned by the print code. This
g the PrGeneral call. For example, if
error only reflects error conditions that occur durin
particular printer driver then you will get a
you use an opcode that isn’t implemented in a
OpNotlmpl error.

The second field is the error result,

iError,
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Here are the errors currently defined:
C ON S T

noErr = 0;
NoSuchRsl = 1;
OpNotlmpl = 2;

{everything’s hunky)
{the resolution you chose isn’t available)
(the driver doesn’t support this opcode}

After calling PrGeneral you should always check PrError. If noErr is returne
d, then
you can proceed. If ResNotFound is returned, then the current printer driver
doesn’t
support PrGeneral and you should proceed appropriately. See Technical Note #118
for
details on checking errors returned by the Printing Manager.
lError is followed by a four byte reserved field (that means don’t
use it). The contents of
the rest of the data block depends on the opcode that the application uses.
There are
currently five opcodes used by the lmageWriter and LaserWriter drivers.

The Opcodes
Initially, the following calls are implemented via PrGeneral
(get resolution data): iOpCode = 4
• SetRsl (set resolution): i0pCode = 5
• DraftBits (bitmaps in draft mode): iQpCode = 6
• GetRslData

• noDraftBits(nObitmapSifldraftmOde)iOpCode
• GetRotn (get rotation): iOpCode = 8

=

7

The GetRslData and SetRsl allow the application to find out what
physical resolutions
the printer supports, and then specify a supported resolution. Draf
tBits and
noDraftBits invoke a new feature of the lmageWriter, allowin
g bitmaps (imaged via
CopyBits) to be printed in draft mode. GetRotn lets an
application know whether
landscape has been selected. Below is a detailed description of how each routine
works.

I

The GetRslData Call
GetRslData (iOpCode = 4) returns a record that lets the applica
tion know what
resolutions are supported by the current printer. The application
can then use SetRsl

(description follows) to tell the printer driver which one it will use. This the
is
format of the
input data block for the GetRslData call:
TRslRg

=

RECORD

iMin, iMax: Integer;
END;

(used in TGetRslBlk}
(0 if printer only supports discrete resolutions)

TRslRec = RECORD
{used in TGetRslBlk}
iXRsl, iYRsl: Integer; (a discrete, physical
resolution)
END;

I
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(data block for GetRslData call)
TGetRslBlk = RECORD
(input; = getRslDataOp}
Integer;
iOpCode:
(output)
Integer;
iError:
Longlrit;
(reserved for future use)
iReserved:
Integer;
(output; version number)
iRgType:
TRs1Rg;
(output; range of X resolutions)
XRs1Rg:
(output; range of Y resolutions)
TRs1Rg;
YRs1Rg:
(output; how many RslRecs follow)
iRslRecCnt: Integer;
(output; number filled depends on
ARRAY[1. .27] OF TRslRec;
rgRslRec:
printer type)
END;

The iRgType field is much like a version number; it determines the interpretation of the
data that follows. At present, a iRgType value of 1 applies both to the LaserWriter and to
the lmageWriter.
For variable-resolution printers like the LaserWriter, the resolution range fields XRslRg
and YRs1Rg express the ranges of values to which the X and Y resolutions can be set.
For discrete-resolution printers like the lmageWriter, the values in the resolution range
fields are zero.
Note: In general, X and Y in these records are the horizontal and vertical directions of
the printer, not the document! In landscape orientation, X is horizontal on the printer but
vertical on the document.
After the resolution range information there is a word which gives the number of
resolution records that contain information. These records indicate the physical
resolutions at which the printer can actually print dots. Each resolution record gives an X
value and a Y value.
When you call PrGeneral you pass in a data block that looks like this:
QpCode = 4

1 word

Error Code

1 word

Reserved

2 words

RangeType

1

1 word

X Resoluton Range:
min=0,max=0

2words

Y Resolution Range:
mm =0, max = 0

2 words

Resolution Record Count =0

1 word

Resolution Record #1:
X = 0, V =0

2 words

Resolution Record #2..27
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Below is the data block returned for the LaserWriter:
OpCode

1 word

4

1 word

okay)

Error Code (0

2 words

Reserved
RangeType

=

1 word

1

X Resolution Range:
mm
72, max 1500

2 words

Y Resolution Range:
mm
72, max = 1500
Resolution Record Count

2 words
—

1

Resolution Record #1:
X = 300, V = 300

1 word
2 words

Note that all the resolution range numbers happen to be the same for this printer. There
is only one resolution record, which gives the physical X and V resolutions of the printer
(300x300).
Below is the data block returned for the lmageWriter.
1 word

OpCode = 4
Error Code (0

=

1 word

okay)

2 words

Reserved
RangeType

1 word

1

X Resolution Range:
mm =0, max =

2 words

Y Resolution Range:
mm — 0, max = 0
Resolution Record Count

2 words
4

1 word

Resolution Record #1:
X = 72, V =72

2 words

Resolution Record #2:
X =144, Y= 144

2 words

Resolution Record #3:
X = 80, V =72

2 words

Resolution Record #4:
X= 160,Y= 144

2 words

All the resolution range values are zero, because only discrete resolutions can be
specified for this printer. There are four resolution records giving these discrete physical
resolutions.
Note that GetRslData always returns the same information for a particular printer
type—it is not dependent on what the user does or on printer configuration information.
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The SetRsl Call

.

SetRsl (iOpCode = 5) is
GetRslData to determine

used to specify the desired imaging resolution, after using
a workable pair of values. Below is the format of the data

block:
TSetRslBlk =
iOpCode:
iError:
iReserved:
hprint:
iXRsl:
iyRsl:
END;

RECORD
Integer;
Integer;
Longlnt;
THPrint;
Integer;
Integer;

(data block for SetRsl call)
(input; = setRslOp}
(output)
(reserved for future use)
{input; handle to a valid print record)
(input; desired X resolution)
(input; desired Y resolution)

be the handle of a print record that has previously been passed to
the call executes successfully, the print record is updated with the new
resolution; the data block comes back with 0 for the error and is otherwise unchanged.

hprint should
PrValidate. If

However, if the desired resolution is not supported, the error is set to noSuchRsl and the
resolution fields are set to the printer’s default resolution
Note that you can undo the effect of a previous call to SetRsl by making another call that
specifies an unsupported resolution (such as 0x0), forcing the default resolution.

The DraftBits Call
6) is implemented on both the lmageWriter and the LaserWriter.
(On the LaserWriter it does nothing, since the LaserWriter is always in draft mode and
can always print bitmaps.) Below is the format of the data block:
DraftBits (iOpCode

TDftBitsBlk
iopCode:

=

iError:
lReserved:
hPrint:
END;

hPrint should
PrValidate.

=

Integer;

(data block for DraftBits and NoDraftBits calls)
(input; = draftBitsop or noDraftBitsop)

Integer;
Longlnt;
THPrint;

(output)
(reserved for future use)
{input; handle to a valid print record)

RECORD

be the handle of a print record that has previously been passed to

This call forces draft-mode (i.e., immediate) printing, and will allow bitmaps to be printed
via CopyBits calls. The virtue of this is that you avoid spooling large masses of bitmap
data onto the disk, and you also get better performance.
The following restrictions apply:
•

This call should be made before bringing up the print dialogs because it affects their
appearance. On the lmageWriter, calling DraftBits disables the landscape icon in
the Style dialog, and the Best, Faster, and Draft buttons in the Job dialog.
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•

If the printer does not support draft mode, already prints bitmaps in draft mode, or
does not print bitmaps at all, this call does nothing.

•

Only text and bitmaps can be printed.

•

As in the normal draft mode, landscape format is not allowed.

•

Everything on the page must be strictly Y-sorted, i.e. no reverse paper motion
between one string or bitmap and the next. Note that this means you can’t have two
or more objects (text or bitmaps) side by side; the top boundary of each object must
be no higher than the bottom of the preceding object.

The last restriction is important. If you violate it, you will not like the results. But note that if
you want two or more bitmaps side by side, you can combine them into one before
calling CopyBits to print the result. Similarly, if you are just printing bitmaps you can
rotate them yourself to achieve landscape printing.

The NoDraftBits Call
7) is implemented on both the imageWriter and the
LaserWriter. (On the LaserWriter it does nothing, since the LaserWriter is always in draft
mode and can always print bitmaps.) The format of the data block is the same as that for
the DraftBits call.
NoDraftBits (iOpCode

=

This call cancels the effect of any preceding DraftBits call, if there was no preceding
DraftBits call, or the printer does not support draft-mode printing anyway, this call
does nothing.

The GetRotn Call
8) is implemented on the ImageWriter and LaserWriter. Here is the
format of the data block:
GetRotn (iOpCode

=

RECORD
TGetRotnBlk =
Integer;
iOpCode:
Integer;
iError:
Longlnt;
iReserved:
THPrint;
hPrint:
fLandscape: Boolean;
Signed.Byte;
bXtra:
END;

hPrint should
PrValidate.

(data block for GetRotn call)
{iriput; = getRotriOp)
{output}
(reserved for future use)
(input; handle to a valid print record)
(output; Boolean flag)
(reserved)

be the handle to a print record that has previously been passed to

If landscape orientation is selected in the print record, then fLands cape is true.

a
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How To Use The PrGeneral Opcodes
The SetRsl and DraftBits calls may require the print code to suppress certain options
in the Style and/or Job dialogs, therefore they should always be called before any call to
the Style or Job dialogs. An application might use these calls as follows:
•

Get a new print record by calling PrintDefault, or take an existing one from a
document and call PrValidate on it.

•

Call GetRslData to find out what the printer is capable of, and decide what
resolution to use. Check PrError to be sure the PrGeneral call is supported on this
version of the print code; if the error is ResNotFound, you have older print code and
must print accordingly. But if the PrError return is 0, proceed:

•

Call SetRsl with the print record and the desired resolution if you wish.

•

Call DraftBits to invoke the printing of bitmaps in draft mode if you wish.

Note that if you call either SetRsl or DraftBits, you should do so before the user sees
either of the printing dialogs.
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SysEnvirons:

System 6.0 and Beyond

Guillermo Ortiz & Dave Radcliffe
Jim Friedlander

October 1989
May 1987

This Technical Note discusses changes and enhancements in the _Sys
Environs call in System
Software 6.0 and later.
Changes since April 1989: Added machineType constants
for the Macin
ilci. Also added keyBoardType constants for the Portable and ISO keyboa tosh Portable and
rds.

_SysEnvirons and New Machines
SysEnvirons is the standard way to determ

ine the features available on a given machine, and
us main characteristic is that it continually evolve
s to provide the necessary information

as new
machines and System Software appear. As originally concei
ved, _SysEnvirons would check
the versionRequested parameter to determine what level
of information you were prepared to
handle, but this technique means updating _SysEnvirons
for every new hardware product
Apple produces. With System Software 6.0, _SysEnvi
rons introduced version 2 of
environsVersion to provide information about new hardwa
re as we introduce it; this new
version returns the same SysEnvRec as version 1.
Beginning with System Software 6.0.1, Apple only release
s a new version of _SysEnvirons
when engineering make changes to its structure (i.e., when
they add new fields to SysEnvRec);
all existing versions will return accurate information about the machin
e environment even if part of
that information was not originally defined for the version you
request. For example, if you call
_SysEnvirons with versionRequested = 1
on a Macintosh lix, it will return a
machineType of envMacl Ix even though this machine
type originally was not defined for
version 1 of the call.
You should use version 2 of SysEnvirons until Apple
releases a newer version. Regardless
of the version used, however, your software should be prepar
ed to handle unexpected values and
should not make assumptions about functionality based on curren
t expectations. For example, if
your software currently requires a Macintosh II, testing for mach
ineType >= envMacll may
result in your software trying to run on a machine which will
not support the features it requires,
so test for specific functionality (i.e., hasFPU, has ColorQD,
etc.).
You should always check the environsVers ion when
returning from _SysEnvirons since
the glue always returns as much information as possible, with
environsVers ion indicating the
highest version available, even if the call returns an envS
elTooBig (—5502) error.
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New Constants
documented in inside Macintosh;
The following are new _SysEnvirons constants which are notCompatibility Guidelines, for the
however, you should refer to inside Macintosh, Volume V-i,
rest of the story.

machineType
envMacIlx = 5
envMacllcx = 6
envSE3O = 7
envPortable = 8
envMacllci = 9

processor
env68030

=

4

keyBoardType
envPortADBKbd = 6
envPortISOADBKbd = 7
envStdISOADBKbd = 8
envExtISOADBKbd = 9

{Macintosh
{Macintosh
{Macintosh
(Macintosh
(Macintosh

lix)
IIcx}
SE/30}
Portable}
IIci}

{MC68030 processor)
(Portable Keyboard)
(Portable Keyboard (ISO) }
(Apple Standard Keyboard (ISO) }
{Apple Extended Keyboard (ISO) }

Further Reference:
s
• Inside Macintosh, Volume V-i, Compatibility Guideline
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See also:

The File Manager

Written by:
Updated:

Jim Friedlander

May 4, 1987
March 1, 1988

When making synchronous calls to the File Manager, it is not necessary
to clear
ioCompletion field of the parameter block, since that is done for
you.

Some earlier technotes explicitly cleared iocornplet ion, with the knowledge that this
was unnecessary, to try to encourage developers to fill in all fields of parameter
blocks
as indicated in Inside Macintosh.
By the way, this is true of all parameter calls—you only have to set fields
that are
explicitly required.
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#131: TextEdit Bugs in System 4.2
June 1, 1987
March 1, 1988

Chris Derossi

Written by:
Updated:

This note formerly described the known bugs with the version of Styled
TextEdit that was provided with System 4.1. Many of these bugs were fixed in
System 4.2. This updated Technical Note describes the remaining known
problems.

TEStylinsert
Cafling TEstyllnsert while the TextEdit record is deactivated causes unpredictable
results, so make sure to only call TEStyllnsert when the TextEdit record is active.

TESetStyle
When using the doFace mode with TESetStyle, the style that you pass as a parameter
Is ORed into the style of the currently selected text. If you pass the empty set (no styles)
though, TESetStyle is supposed to,xemove all styles from the selected text. But
TESetStyle checks an entire word instead of just the high-order byte of the tsFace
field. The style information is contained completely in the high-order byte, and the
low-order byte may contain garbage.
If the low-order byte isn’t zero, TESetStyle thinks that the tsFace field isn’t empty, so it
goes ahead and ORs it with the selected text’s style. Since the actual style portion of the
tsFace field is zero, no change occurs with the text. If you want to have TESet Style
remove all styles from the text, you can explicitly set the tsFace field to zero like this:
VAR

myStyle
anlritPtr

:
:

TextStyle;
“Integer;

BEGIN
@myStyle.tsFace;
anlntPtr
0;
anlntPtr” :
TESetStyle(doFace, myStyle, TRUE,

textH);

END;
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TEStylNew
The line heights array does not get initialized when TEStylNew is called. Because of
this, the caret is initially drawn in a random height. This is easily solved by calling
TECalText immediately after calling TEStylNew. Extra calls to TECalText don’t hurt
anything anyway, so this will be compatible with future Systems.
An extra character run is placed at the beginning of the text which corresponds to the
font, size, and style which were in the grafPort when TEStylNew was called. This can
cause the line height for the first line to be too large. To avoid this, call Text Size with
the desired text size before calling TEStylNew. If the text’s style information cannot be
determined in advance, then call TextSize with a small value (like 9) before calling
TEStylNew.

TEScrolI
The bug documented in Technical Note #22 remains in the new TextEdit. TEScroll
called with zero for both vertical and horizontal displacements causes the insertion point
to disappear. The workaround is the same as before; check to make sure that dV and dH
are not both zero before calling TEScroll.

Growing TextEdit Record
TextEdit is supposed to dynamically grow and shrink the LineStarts array in the
TERec so that it has one entry per line. Instead, when lines are added, TextEdit expands
the array without first checking to see if it’s already big enough. In addition, TextEdit
never reduces the size of this array.
Because of this, the longer a particular TextEdit record is used, the larger it will get. This
can be particularly nasty in programs that use a single TERec for many operations
during the program’s execution.

Restoring Saved TextEdit Records
Applications have used a technique for saving and restoring styled text which involves
saving the contents of all of the TextEdit record handles. When restoring, TEStylNew is
called and the TextEdit record’s handles are disposed. The saved handles are then
loaded and put into the TextEdit record. This technique should not be used for the
nuliStyle handle in the style record.
Instead, when TESt ylNew is called, the nuliStyle handle from the style record should
be copied into the saved style record. This will ensure that the fields in the null-style
record point to valid data.
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#132: AppleTalk Interface Update
See also:

The AppleTalk Manager
Inside AppleTalk (for ZIP information)
Technical Note #121—
Using the High-Level AppleTalk Routines

Written by:
Updated:

Bryan Stearns

July 1, 1987
March 1, 1988

Technical Note #121 announced that we would be moving to a simplified
AppleTalk Manager interface. That interface is available now, as part of MPW
2.0 and newer.
Documentation for this new interface is contained in the AppleTalk Manager
chapter of Inside Macintosh Volume V. This technical note contains some of
the preliminary documentation for this interface and some useful points
about information about it, and AppleTalk in general.
The original AppleTalk Pascal Interfaces, known as ABPaslntf, were designed to
simplify use of AppleTalk from high-level languages. Instead, they’ve caused us a few
compatibility problems. We’ve decided oencourage use of the same interface that
assembly-language AppleTalk uses, a parameter-block interface in the same style as
the low-level interfaces to the File and Device Managers.
The original calls are still supported (and will be for a while) as an “alternate” interface,
but we suggest that you consider moving to the new “preferred” calls. Be warned that
use of the original calls may cause compatibii’ty problems with future system software.
Also, new protocols (like ASP, the AppleTalk Session Protocol) are only provided with
the new interfaces.
The new interface uses parameter blocks hike those used by the File and Device
Managers; you fill out the call-specific fields oil itthe bbck, and a small amount of glue
code (provided with development environments tke MPW) turns the parameter block
into a Control call to the appropriate AppleTalk driver.
Most calls have an interface like:
FUNCTION PSomeCall(thePBPtr: ATPPBptr;

asyncFlag:

The glue fills in the fields csCode and loRe fNur
you’re making.
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With

BOOLEAN):

OSErr;

the appropriate value for the call

AppleTalk Pascal

Interface Update

Synchronous and Asynchronous calls
You can still make calls synchronously (“do it now”) or asynchronously (“start it now,
finish it soon”). If you choose to make a call asynchronously, be sure to provide a
completion routine in the ioCompletion field (to be called when the call finally
finishes), or poll the ioRe suit field of the parameter block (the call is done if loRe suit
is less than or equal to 0).
You must not move or dispose of a parameter block before the call finishes; when the
call does complete, you are responsible for throwing the parameter block away (if you
allocated it using Memory Manager routines).
Note that the alternate interfaces generated a network event on completion of an
asynchronous call; this service is not provided by the preferred interfaces, partly
because of future compatibility problems. See Technical Note #142 for background
information.

Packed data structures
Several of the data structures used by the new interfaces are packed; Pascal doesn’t
deal well with these structures. Special calls are provided for building LAP and DPP
write-data structures, NBP names-table elements, and ATP buffer data structures.
For example, when registering a name (using PRegisterName) you’ll use a
NamesTableEntry structure. This structure consists of a few unpacked fields, followed
by an entity-name: three strings (representing the object, type, and zone fields of the
name) packed together. You can call NBPSetNTE to pack the strings into the
NamesTableEntry structure. When you remove the name (PRemoveName), you’ll use
the entity-name by itself; you can use NBPSetEntity to pack it in.
,

Zone Interface Protocol
A function, GetBridgeAddress, is provided to obtain the node ID of a bridge, for use in
ZIP transactions (zero is returned if no bridge is present on your network). You make ZIP
calls using ATP requests, as described in the Inside AppleTalk chapter on ZIP.
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#133: Am I Talking To A Spooler?

See also:

PostScript Language Reference Manual
Adobe Systems Document Structuring Conventions

Written by:
Updated:

Ginger Jernigan

July 1, 1987
March 1, 1988

When the LaserShare spooler is on an AppleTalk network, it acts like a LaserWriter-type
device, which can be chosen and communicated with much like a real LaserWriter.
Some applications, however, must communicate with a LaserWriter directly, not a
spooler. If this is true for your application, you can check whether you are actually talking
to a real LaserWriter by sending to the LaserWriter the following query:
% ! PS-Adobe-i .2 Query
%%Title: Query to Spooler/Non—Spooler status
% % ?BeginSpoolerQuery
(0) = flush
%%?EndSpoolerQuery 1
%%EOF

(The query has to be sent using the Printer Access Protocol (PAP). The object code for
PAP is available from Licensing.) If the string returned begins with a ‘%%‘ then it is a
status string and you can ignore it and wait for another string. If the LaserWriter is
actually a LaserShare spooler, then the string that is returned will be ‘1’. If the
LaserWriter is a real LaserWriter then the string returned will be ‘0’.
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8) The disk never shows up at all.
These problems can develop from a number of sources, including system crashes,
rebooting at bad times, power fluctuations, malicious software, old software, buggy
software, etc. In general, these problems will be software-related, since the hardware
itself is very rarely defective.
This technical note wiN discuss:
1) The normal stages in the booting process.
2) Results of errors during the various stages in the booting process.
3) A step-by-step procedure to follow in order to maximize your chances of recovering
the disk and the data.

A Boot to the Head
This discussion will detail a normal boot process of a Macintosh with a single hard disk
attached. For clarity, this section will deliberately ignore potential problems and the
complexities involved in different configurations. The following sections will detail some
errors that may occur, and give more information in terms of what the ROM will do to
boot the system. A SCSI disk can be thought of in the following fashion:
The Physical Disk
The Macintosh Volume

BlockBlock Block
1
0
2

3lockBlock Block 3lock
N N+1 N+2 N+3

Often the
SCSI Driver

•

•

•

BlockBlock
N+M X

Rest of Disk:
Other Operating Systems
or other partitions

Block N+2: Macintosh
Master Directory Block
Block N+1: 2nd Macintosh boot block.

Block N: First block of HFS volume
Macintosh boot block.
Block 0: SCSI partition information

\Last block on Volume:
Copy of Master Directory
Block

The important thing to note from this diagram is that the Macintosh volume is a subset of
the entire SCSI Disk. There can be more than one Macintosh volume on a given disk,
or
even other volumes that are not Macintosh volumes.

I
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Tough Boots
To further explain the boot process:
1) Check the SCSI port:
a) Before starting the boot process, the screen will be filled with a grey pattern.
b) Before the Macintosh will check for any SCSI devices, it will first reset the
SCSI
bus using a SCSIReset. This is to make sure the bus was not left in a bad state.
C) The Macintosh will then start a cycle through all 7 SCSI IDs
(from 6..O) to see
which disks are connected, and keeps a table of all disks that are connected.
d) For each disk that is connected to the Macintosh, the ROM boot code will
use the
SCSI Manager to read in the SCSI partition information to find where the
driver is
located on the disk. The signature of the SCSI partition information
is also
checked to be sure that the device is valid.
e) The SCSI Manager will then be used to read the driver into memor
y. Once the
driver is loaded for a given disk, the driver is called to install itself. The
driver will
usually post a Disk Inserted event to have its volume mounted by the Finder
.
f) Steps d and e are repeated for each disk connected. At this point,
there may be a
number of drivers in memory, but there are no volumes, since none
have been
mounted yet. Generally there is one driver per disk, but some drivers
can handle
more than one disk at a time.
2) Decide which disk is to be the startup disk:
a) The next stage is to determine which volume will become the startup
disk. If there
is a floppy available it will always be the startup disk. During this proces
s the disk
chosen as the startup disk is not known to be valid. The System file
and boot
blocks are checked later.
b) The standard HD-20 is connected to the system in a fashion that is
very similar to a
floppy, so if a bootable HD-20 is connected it will be the startup disk.
C) There is no search for floppy devices like there is for
SCSI disks since the driver
for the floppies will post a Disk Inserted event when it detects a floppy
in the drive.
The first floppy device that is found will be used as the startup
disk. If there are
multiple floppy devices, the others will be mounted by the Finder,
not at boot time.
The SCSI devices that are online are not mounted at this time, either.
There is a
pending Disk Inserted event for each disk that will be handled
by the Finder.
d) At boot time, there is only one volume that is mounted (during
execution of the
Macintosh boot blocks). The others will be mounted when their Disk
Inserted event
is processed at a GetNextEvent call.
e) On the new Control Panel there is a Control Device (cdev)
called the Startup
Device. This Startup Device cdev allows the user to choose which
device the
system should try to boot from first. This can only be used on the
Macintosh II and
SE. The drive number, driver reference number, and driver OS type
are stored in
parameter RAM to allow a chosen device to be the boot disk. The
floppy drives will
still have precedence over the SCSI devices. The standard HD-20
can be chosen
as the Startup Device as well, since it uses a different driver referen
ce number. If
the drive number that is stored as the Startup Device is invalid, or
had a read/write
error, then another disk in the chain will be chosen as the next
bootable candidate.
Remember that there is only one boot/startup/system disk, and
it is the only one
that is explicitly mounted at boot time. All other devices in
the system will be
handled once the system is booted.
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3) Execute the Macintosh bo cks:
, SCSI or other disk) then
a) Once the Startup Disk has beeii chosen (whether floppy

and 1 of the volume.
it is time to read the tvIacintot ct bIocks off of blocks 0
, such as whether a
Those boot blocks determine vanousparameters in the system
program (not
Macsbug-like debugger wiH be Icaded, the name of the startup
to make the system
always the Finder), how big trie the event queue, how big
as Macintosh boot
heap, and so on. They also vrr a sirature identifying them
te between different boot blocks.
blocks, and a version number to dff e
the smiling Macintosh is
b) After the boot blocks are read and the s:nature verified,
Jin Aacintosh basically means that valid
displayed on the screen. The
Macintosh boot blocks wee ifo.und.
to the code that follows the
c) On 64K ROMs the boot bbdks are eecihe by jumping
the boot block
header information in boot tblGdk 0. Otn the newer Macintoshes
skipped. The
will
be
version number is checke ad if it s ‘old’ the boot blocks
is found in the ROM
same code that would have theen 1oijrid in the boot blocks
steps apply. For the
itself. Regardless of which kind of Mabkitcsh it is, the following
for the parameters
newer Macintoshes the bout biodcs ai usually used only
stored in the header.
e. If PBMountVol fails, the
d) Do the PBMountVol on itre tchosen tup volum
chosen (step 2
process starts over at the ipoini where a startup disk is being
so that it won’t be
above). The failing volume is naiked out of the list of candidates
used again.
, for the System
e) Find the System file and cree a Working Directory, if needed
ry ID is set to
folder. This is only done for WS volumes of course, and the directo
header as part of the
the blessed folder. The blessed folder is saved in the volume
information on the blessed
Finderlnfo field. See Technrcal Note #67 for more
causing it to start
folder. If the directory ID is wro’ng, the System file won’t be found,
successfully,
over again (at step 2 above). if the Working Directory was created
ihatwDRefNuin is set as the default volume with SetVol.
not be opened, the
f) The System file is opened wittr DpenResFile. If the file could
is being
process starts over again at the point where a suitable boot device
chosen (step 2 again).
no Startup Screen, the
g) The Startup Screen is loaded arid displayed. If there was
Screen or
normal “Welcome to MacintatTi” nssage will be displayed. The Startup
On
sfully.
succes
“Welcome...” means that the Srrn file was found and opened
is displayed
the Macintosh Plus and 4IC DI nachines, the Startup Screen
before the System file is oper&t. (vee steps f and g)
rtaIIed if foutrd. The names of the debugger
h) The debugger and disasse
are usually
and disassembler are fourn m the header of the boot blocks and
Macsbug and Disassembler rspec1iy.
fork contains
i) The data fork of the Systen ffiIe pecned and executed. The data
code to read in the PTCH rrs hr patch the ROM.
j) The INITs that are in the Seiw flUe a executed. The last INIT is INIT 31 which
N:ITs to be executed.
then looks in the System F dElr tor
dw as the startup application (Set Startup at the
k) The file specified by the boot
field of the
Finder) is found on the voIirrne, trsing another field in the Finderlnfo
ed. If not,
volume header in order to get the Thrtory ID. If the file exists, it is launch
error
the Finder is launched. If the rtIer is not found, SysError is called with
code of 41 which is the “Can’i ‘aih Finder” alert.
-.
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4) The Finder uses the Desktop file on the volume to draw the desktop.
If the startup application was the Finder, it opens the Desktop file on the startup volume
in order to draw the desktop. When it finishes with the startup volume, it calls
GetNextEvent. If there are any pending Disk Inserted events, the volume specified is
mounted (by the ROM) and the result passed to the Finder. If PBMount Vol failed for any
reason, the bad result will be passed to the Finder. At that point the Finder would put up
the “This disk is damaged” alert and ask if the volume should be initialized or ejected. If
ejected, the driver for that volume still exists, but the volume is unmounted. For each
volume that the Finder sees, it opens the Desktop file on the volume to get the
information that it needs to build the desktop. If the Desktop file was not found on a
volume, it is created. If there are any errors while creating or using the Desktop file, the
Finder will display the “This disk needs minor repairs” message. If the OK button is
clicked, the Finder will delete the old file and create a new one. If that fails, the volume is
unmounted and deemed unusable by. the Finder. This happens if the disk is locked, or
too full to add a Desktop file. If that was the startup volume, the computer is rebooted
since it was forced to unmount the startup volume, and cannot run if there is no startup
volu me.
If you follow the previous sequence closely, you can predict what errors are causing a
given end result. For example, if you have the effect where the smiley Macintosh
appears, but immediately goes away and the disk does not boot, you can look through
the sequence to see what might be going wrong. In this case, we know that the boot
blocks were found on our startup volume, since the smiley Macintosh was displayed. We
know that the System file was not found, or failed to open, since we never got the
Welcome message. This usually calls for throwing away all of the System Folders on the
volume, and starting again with a new System Folder to fix the problem. If there is more
than one System Folder on a volume it is possible to confuse the system.
Other tidbits of information that may be useful (in no particular order) some which will be
mentioned in the step-by-step operation below:
1) The SCSI cables have a lot of wires in them, and are rather bulky because of it. ft is
best to avoid bending the cables too much or too often, since the wires inside will
break if overstressed. Don’t put wild kinks in the cable in order to make it fit behind
the Macintosh.
2) If there is no default volume stored in the parameter RAM with the Startup Device
cdev, then the first drive that is in the drive queue will be the Startup Device. Since
SCSI drives are added in highest ID order, that means the larger SCSI IDs will have
a higher ‘priority’. Macintosh us will default to the internal hard disk.
3) If the parameter RAM is trashed for some reason, the boot process can fail since a
driver OS type is stored as well. If the OS type is wrong, the ROM will skip that driver,
making the disk unbootable. On the Macintosh Il/SE, the battery is no longer
removable to fix parameter RAM problems. To correct this problem the Control
Panel now has a feature that will allow you to clear parameter RAM. Holding down
the Option-Command-Shift keys while opening the Control Panel will reset
parameter RAM, forcing it to be rebuilt and therefore losing all of your settings, but
possibly fixing some booting problems.
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4)

5)

6)

7)

8)

you to skip having
The Macintosh II and SE both have a new feature that will allow
and-Shift-Delete
the any hard disk mounted. Holding down the Option-Comm
on the system. This
combination will have the startup code skip the SCSI hard disks
not understand HFS
can be useful if you are booting an old System file that does
your hard disks on line
disks (like System 2.0/Finder 4.1), and want to avoid having
to just turn them
while you do something shaky. With external hard disks it is easier
off, but with internal disks it is not so easy.
it impossible to
Since the parameter RAM can be trashed in a manner that makes
added to the HD
boot a volume (looking for the wrong OS type), a new feature was
version 1.3 or
have
SC Setup program to have it fix this problem as well. If you
to fix some
greater, the parameter RAM bytes that determine booting will be reset
button is
Update
the
boot problems that occur. The parameter RAM is fixed when
fixes the bytes
clicked. This does not invalidate the rest of parameter RAM, it merely
used for the Startup Device.
not already
When the Finder copies a new System Folder onto a disk that does
Directory
Its
folder.
have a System Folder, that new folder will become the blessed
blocks will be
ID will be saved in the volume header. In addition, the Macintosh boot
the best way
copied from the current startup device to the destination device. This is
for the blessed
to fix System Folder or Macintosh boot block problems. In order
deleted before
be
should
e
volum
folder to be set correctly, all System Folders on the
copying the new folder there.
with a number
If the Desktop file is damaged for whatever reason, it can be deleted
can also have
of programs. This will force the Finder to rebuild it from scratch. You
and keys
the Finder rebuild the Desktop file by holding down the Option-Comm
Finder
the
when the Finder is launched. When the Desktop file is rebuilt you lose
Comments in the Get Info boxes.
System file
On the 64K ROMs, whenever something goes wrong during booting (like
Starting with
not found, bad boot blocks, and so on) the Sad Mac Icon is displayed.
to the start
back
the 128K ROMs, whenever something goes wrong the ROM jumps
to try to find another disk to use.

Bo3b’s Boot Repair
fix some common
This section will detail step-by-step processes that can be used to
le case. The
booting and volume problems. It is not intended to cover every possib
allow you to
purpose of the preceding sections was to give you the information that will
figure out what might be going wrong.
running. It is
For most hard disk users, it is not sufficient to merely have the device
avoid some
generally a good idea to make the system as robust as possible in order to
The ultimate
of the problems that might cause a volume to become wholly unreadable.
Finder or a
the
fix is to reinitialize the volume from scratch and rebuild the volume with
g except
restore operation that uses the File Manager. This is guaranteed to fix anythin
is acting
system
hardware problems, and will give you the most solid system. If your
zing the
funny, you can try the following sequence that is the next best thing to initiali
disk
some
by
disk. This sequence will not make you rebuild the disk, but can be fooled
, but
problems. If everything passes, then the disk is in good shape; maybe not perfect
good.
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1) Power down the entire system, including the hard disk that is suspect.
2) Run the HD SC Setup program (or equivalent) and Update the drivers on the disk.
For HD SC, this also fixes the parameter RAM. For non-Apple drives, the parameter
RAM can be reset with the Control Panel.
3) Run the Test Disk option in HD SC Setup (or equivalent). If the test fails, reinitialize
the volume, since it is not worth risking future problems.
4) Run the Disk First Aid utility. This utility will work on all HFS volumes. Have it check
the volume for consistency. If it reports any errors, you can have it fix the problem, but
the safest tack is to reinitialize. There are some problems that Disk First Aid won’t
catch. If Disk First Aid says the volume cannot be verified, it is time to reinitialize.
5) Rebuild the Desktop file by holding down Option-Command when returning to the
Finder.
If you can successfully perform all of these steps, the volume will be as solid as it can get
without reinitializing the disk. If things are still funny, it is time to take the last recourse,
reinitialize.

Based on the previous sections, it is now time to go through all of the Nasties to give a
step-by-step sequence for fixing these problems.
1) The data is intact, but the hard disk won’t boot.
This is for the case where the volume won’t boot, but if the computer is booted with a
floppy disk the volume shows up at the desktop and can run normally. For this case, we
know that the driver is being loaded and working, since the volume shows up at the
desktop. The volume is also mountable, since it shows up with no problem. This implies
that the Macintosh boot blocks are wrong, or the blessed folder is wrong. Clues such as
the smiling Macintosh can tell you how far the process got before it failed. For example,
if the smiling Macintosh never appeared, we know that Macintosh boot blocks were not
read successfully. When the volume is fixed and bootable, it would be a good idea to go
through the steps above to make the volume as solid as possible.
The sequence to follow:
a) Power down the entire computer, including the hard disk. Try to boot again. If it
works, you are done.
b) Use the Control Panel’s Startup Device to set the hard disk as the Startup Device.
This will also reset some of the bytes in parameter RAM. Try rebooting to see if it
has fixed the problem.
C) Run HD SC Setup (or equivalent) and perform the Update Drivers procedure. In
the HD SC Setup case this will also rewrite the parameter RAM. If you are not
using HD SC Setup, blast the parameter RAM with the Control Panel. Try
rebooting.

d) Delete all System Folders from the hard disk. Using Find File or something
similar, be sure that there are no stray copies of the System or Finder buried in
some long lost folder. Copy a new System Folder to the volume, using the Finder.
This process will fix bad boot blocks, as well as a bad blessed folder. Try
rebooting.
e) If it still won’t boot, there is something very strange happening. Whenever things
get too weird it is usually time to start over: reinitialize.
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SC Setup.
2) The disk won’t boot and only shows up after running HD
booted with a floppy.
The disk does not even show up at the Finder when the system is
on the desktop
After running the HD SC Setup (or equivalent) the volume will appear
will do an explicit
and be usable. The HD SC Setup and most similar utilities
e usable. Since the volume does
PBMountVol of the volume in order to make the volum
is not getting loaded or
not show up at the Finder at first, this implies that the driver itself
Finder to use.
the
is working improperly, since there was no Disk Inserted Event for
The sequence:
a) Power down completely, including the hard disk.
non-Apple drives,
b) Run HD SC Setup (or equivalent) and Update the Drivers. For
n information as
partitio
update the drivers on the volume (this rewrites the SCSI
using the
well) using the utility that came with the disk. Reset the parameter RAM
Control Panel.
the Finder after booting with a
C) If it still cannot be booted or does not show up at
floppy, the volume is too weird and should be reinitialized.
s.
3) The disk will boot but hangs part way through the boot proces
(LED) on the
This is when you can see the volume is being accessed by the run light
.
This implies
front panel, and the booting seems to work but never makes it to the Finder
Application.
that allis well until the System tries to actually launch the Finder or Startup
It could also be that the System file is causing something to hang.
The sequence:
a) Power down completely.
e in question
b) Boot with a floppy so that the floppy is the startup disk and the volum
can be seen at the Finder.
on the disk.
c) Delete all System Folders on the hard disk. Put a new System Folder
This will presumably fix a corrupted System file.
d) If still funky, show the disk who’s boss.
4) There are data errors while the disk is running.
copy files.
This case usually evidences itself by messages at the Finder when trying to
that the
mean
d”
usually
Messages like uThe file AO could not be read and was skippe
failure, but
drive is passing back I/O errors. This usually means that there is a hardware
actually
are
sectors
If
the
it can occasionally be caused by bad sectors on the disk itself.
bad, it is generally necessary to reinitialize the volume.
The sequence:
error.
a) Power down completely. Reboot and see if the same file gives the same
the Test
perform
and
drive)
your
b) Run the HD SC Setup (or utility that came with
operation. This will fail if there are bad blocks on the device. If there are bad
blocks, it is necessary to reinitialize the volume.
ly. There can be
C) Check the SCSI terminators to be sure they are plugged in correct
no more than two terminators on the bus. If you have more than one SCSI drive
you must have two terminators. If you only have one drive, use a single terminator.
If you have more than one drive, the two terminators should be on opposite ends
of the chain. The idea is to terminate both ends of this wire that goes through all of
the devices. If you have a Macintosh II or SE with an internal drive, that drive will
already have a terminator inside the Macintosh at the front of the cable.
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d) Make sure the SCSI cables you are using are OK, by swapping them with known
good ones. If the problem disappears, the cable is suspect.
e) Swap the terminators in use with known good ones to be sure they are OK.
f) Try the drive and cable on a different Macintosh to be sure the Macintosh is OK.
5) The disk is very slow returning to the Finder.
If the computer has gotten slower with age, it is probably due to a problem with the
Desktop file. If a volume has been used for a long time, the Desktop file can grow to be
very large (Hundreds of K). Reading and using a file that big can slow down the Finder
when it is drawing the desktop. If you have a large number of files in the root directory,
this will also slow the computer down. A large number (500-1000) of files in a given
folder can cause performance problems as well. If a volume has been used for a long
time, it can also have become fragmented.
The sequence:
a) Rebuild the Desktop file and see if it gets faster.
b) Look for large numbers of files in a given directory and break them up into other
folders if needed.
c) Run Disk First Aid to be sure the volume is not damaged.
d) Reinitialize the volume and restore the data using File Manager calls to fix a
fragmentation problem. Using the Finder, or a backup program that reads and
writes files is a way to use only File Manager calls. You cannot fix a fragmentation
problem by doing an image backup and restore.
6) The computer crashes or hangs when returning to the Finder.
This can happen if the Desktop file becomes corrupted. There are occasions when this
can happen if the HFS structures on the volume are damaged.
The sequence:
a) Rebuild the Desktop file.
b) Run Disk First Aid to be sure the volume is not damaged; a boot floppy with the Set
Startup set to Disk First Aid can allow you to test a volume that cannot be
displayed at the Finder.
C) The path of ultimate recourse if nothing else seems wrong with the volume.
7) The disk appears in a “This disk is bad” dialog.
This is the worst of the possible errors that generally happen to hard disks. If the
message is “This disk is bad” or “This is not a Macintosh disk”, the HFS structures on the
volume have been damaged. In particular, the Master Directory block on the volume has
been damaged. The driver and SCSI partition information are probably OK, since this
dialog shows up when the Finder tries to mount a damaged volume. This means that the
PBMountVoJ. call failed. Don’t click the Initialize button unless you are sure you want
the
volume to be erased. In these cases, it is nearly always better to just reinitialize the
volume after you have saved whatever information you can.
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(

The sequence:
f can
nally the controller in the hard disk itsel
asio
Occ
ly.
plete
com
n
dow
er
Pow
a)
crash.
floppy
es, it is usually necessary to create a boot
cas
e
thes
For
Aid.
First
Disk
Run
b)
will
When the floppy is booted, Disk First Aid
with Set Startup set to Disk First Aid.
s
see
Aid
nts are processed. When Disk First
be run before the Disk Inserted eve
result from the PBMount Vol and still allow
the Disk Inserted event it will check the
be mounted.
you to test the volume, even if it can’t
ram to
disk, it might be worth writing a simple prog
c) If Disk First Aid cannot repair the
ctory
Dire
ter
There is a copy of the Mas
call the driver to read and write blocks.
the volume can sometimes be fixed by
Block on the end of the volume, and
k in sector 2. You can write a program that
copying that block over a damaged bloc
ing in the Drive Queue Element for the
will find out how big the volume is by look
tor from the end (N-i), and writing that
volume, reading the block that is one sec
volume is probably inconsistent, but it may
copy over sector 2. At this point, the
mation off of it. fl is sometimes possible
allow you to use it long enough to get infor
at this point as well. Copying the sectors
to have Disk First Aid repair the volume
if you can get them to recognize the
can also be done with sector edit utilities,
volume at all.
ed
s not work, but the driver is still being load
d) If making a new copy of sector 2 doe
disk
ram that will read sectors from the
at boot time, it is possible to write a prog
d. You can have a reader program go
looking for information that you might nee
like a known file name. This is usually
through blocks looking for a specific pattern,
e is no other choice. If the data desired
done in desperation, but sometimes ther
es be massaged back to a useful form
can be found in some form, it can sometim
much easier than recreating it.
badly damaged that the SCSI partition
e) Sometimes the volume will be so
fixed with the Update in the hard disk
information is also damaged and cannot be
to perform direct SCSI reads, without
utility. In this case, it is usually still possible
preferable, since it knows how to talk
going through the driver. Using the driver is
etimes the driver is not available. Using
to the drive better than you would, but som
t since the SCSI Manager can be
direct SCSI reads should be a last ditch effor
used if there is irreplaceable data on
very challenging to use. This should only be
r means.
the volume that cannot be read by any othe
ld be reinitialized (after the data is
shou
f) Even if the volume is recovered, it still
age is repaired.
recovered) to be sure that any hidden dam
8) The disk never shows up at all.
me does not show up at the Finder, and does
volu
The
ing.
miss
be
to
ears
app
disk
The
the access light (LED) does not flash. This is
not show up in HD SC Setup. At boot time
is not responding to SCSI requests at all,
usually a hardware problem as well. The drive
d.
so the system cannot tell a drive is attache
The sequence:
hard disk.
a) Power down the system, including the
does not conflict with any other in the
b) Make sure that the SCSI ID on the drive
7. (If you have an internal hard drive,
system, including the Macintosh, which is ID
it should be ID 0.)
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Check the SCSI terminators to be sure they are plugged in correctly. There can
be
no more than two terminators on the bus. If you have more than one SCSI drive
you must have two terminators. If you only have one drive, you should use a single
terminator, If you have more than one drive, the two terminators should
be on
opposite ends of the chain. The idea is to terminate both ends of this wire
that
goes through all of the devices. If you have a Macintosh II or SE with an interna
l
drive, that drive will already have one terminator inside the Macintosh at the
front
of the cable.
d) Make sure the SCSI cables you are using are OK, by swapping them with
known
good ones.
e) Swap the terminators in use with known good ones to be sure they are OK.
f) Try the drive and cable on a different Macintosh to be sure the Macintosh is
OK.
C)

These boots are made for wokking
Remember, the goal here is to make the system be as stable as possib
le. If things are
acting strange, it doesn’t hurt to go through the entire process of testing
the drive. The
test procedure takes a little time but is non-destructive for the data
that is there. If
something catastrophic has happened to the disk, it is better to
spend some time
backing up the data, initializing the volume, and restoring the data than it is
to lose some
work later on due to some other permutation of the same problem. Unless
you are sure
that the volume is in an undamaged state, you are better off using a file-by
-file backup
operation than an image backup., siice ‘tt’ie image backup will copy any damag
e as well
as the data.
If there are situations that you run into that are not covered by this technic
al note, please
let us know so that they can added.
If this technical note helps even one person save some data that would
otherwise be
lost, it will have been worthwhile. Hope it helps.
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Other parameters may be added (as long as they are push
ed on the stack before the
required ones) if desired. Since these extra parameters
would always have to be
included in any calls to a given package, it might be more
convenient to use the
application global space area which is accessed through the
appaddr para
meter.

Template
Your application must contain the following global data
and procedure declarations to
support this model:
VAR
custhandle:

Handle;

(the following globals constitute the
data known to the custom code)
appdispatch: ProcPtr; (address of
dispatch routine custom code can
call)
(examples of further application glob
als for the custom package:)
(*
paramptr: Ptr; (general pointer used
as param.
paramwordl: INTEGER;
pararnword2: INTEGER;
CUSTerr: INTEGER;

to appdispatch code)

{any other globals the module shou
ld get at)
{the two assembly language glue routi
nes ‘which are linked into the
application}
PROCEDURE Customlnit(reslD: INTEG
ER; VAR custharidle: Handle);
EXTERNAL; (the routine used to set
up the custhandle resource hand
le)
PROCEDURE CustomCall((application
& package—specific pararnters}
selector: INTEGER; appaddr: UNIV
Ptr; ourhandle: Handle);
EXTERNAL; {this is the code dispatche
r)
(this is called by the custom pack
age to perform a service which
is more
easily provided by the applicati
on; since we pass a pointer to
it
to the
package, CustDispatch must be
at the outermost nesting level in
the
main
segment I
PROCEDURE CustDispatch(selector:
INTEGER);
BEGIN
CASE selector OF

END; (CASE)
END; {CustDispatch)
(your initialization code should cont
ain the following:
(Custom package initialization stuff
)
appdispatch :
@CustDispatch; (put pointer where
the package can see it)
Customlnit(69,custhandle);
(our CUST resource has ID = 69)
(then whenever you want to invoke the
package you use CustomCall)
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back to the application
message.
le application appears first:
The Pascal source for the examp
{$R—}
{$D+}
PROGRAM F;
USES
:most.durnp)
{$LOAD : :Plnterfaces
f {,MacPrint}
SIntf,Toollntf,Packlnt
w,O
dra
Merntypes,Quick
$ LOAD
ErrSignal;
{$U ErrSignal.p}
CONST
applelD = 128;
fileID = 129;
130;
editiD
findlD = 131;
appleM = 1;
2;
fileM
editM = 3;
findM = 4;
menuCount
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windowlD

=

128;

(resource ID for application’s window)

undoCornmand = 1; (menu item numbers iden
tifying commands in Edit menu)
cutCommand = 3;
copyCornrnand
4;
pasteComrnand = 5;
clearCommand = 6;
findcharsCommand = 1;
firidwordComrriand = 2;
aboutMeComrnand

=

1;

(menu items for Custom menu)

(menu item in apple menu for About samp
le item)

aboutMeDLOG = 128;
findDLOG = 129;
infoDLOG
130;
(application dispatching code sele
ctors)
hilightSel = 0;
notifySel = 1;
VAR

errCode: INTEGER;
dlogString: Str255;
custhandle: Handle;
(here is the area known to the custo
m code)
appdispatch: ProcPtr; (add
ress of dispatch routine custom code
can call)
(examples of further application
globals for the custom package)
pararnptr: Ptr; (general pointer
used as param. to appdispatch
code)
paramwordl: INTEGER;
paramword2: INTEGER;
(any other globals the module
should get at)

PROCEDURE Customlnit(reslD: INTEG
ER; VAR custhandle: Handle);
EXTERNAL; (the routine used
to set up the custhandle resou
rce handle)
PROCEDURE
EXTERNAL;

CustomCall(text:
Ptr;
count:
INTEGER;
findstr:
StringPtr;
selector: INTEGER; appaddr: UNIV
Ptr; ourhandle: Handle);
(this is the code dispatch
er)

(this will do
custom pack.)

the

“about”

dialog

PROCEDURE ShowADialog(meDlog:

and

the

info

dialog

requested

by

the

INTEGER);

CONST
okButton = 1;
authorltem = 2;
languageltem = 3;
infoltem = 2;
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VAR
iternHit, iternType: INTEGER;
itemHdl: Handle;
itemRect: Rect;
theDialog: DialogPtr;
BEGIN
theDialog

:

GetNewDialog(meDlog,NIL,WindowPtr(

-

1));

CASE meDlog OF
aboutMeDLOG: BEGIN
GetDitem(theDialog,authorltem, itemType, iternHdl, iternRect);
SetlText (itemHdl, ‘Ming The Vaseless’);
GetDitem(theDialog, languageltern, itemType, itemHdl, iternRect);
SetlText (itemHdl, ‘Pascal et al’)
END;
{display the message requested by the
package)
GetDitem(theDialog, infoltem, iternType, iternHdl, iternRect);
SetlText (itemHdl, StringPtr (paramptr)
irifoDLOG:

BEGIN

custom

‘S);

END;
END; {CASE)
REPEAT
ModalDialog (NIL, itemHit)
UNTIL (itemMit = okButton);

CloseDialog (theDialog);
END; {of ShowADialog)

{this will put up the Find dialog to allow the user to type in the
characters to search for)
FUNCTION DoCustomDialog: BOOLEAN;
CONST
okButton = 1;
cancelButtori = 2;
fixedltem = 3;
editltem = 4;
VAR

itemHit, itemType: INTEGER;
itemHdl: Handle;
iternRect: Rect;
theDialog: DialogPtr;
BEGIN
1));
theDialog := GetNewDialog(findDLOG,NIL,Windowptr(
itemRect);
itemHdl,
itemType,
GetDitem(theDialog,editltem,
SetlText (itemHdl,dlogString);
TESetSelect(O,MAXINT,DialogPeek(theDialog) ‘.textH);
-
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REP EAT
ModalDialOg (NIL, itemHit)

UNTIL (itern!-iit IN [okButton,cancelButton]);
GetlText (itemHdl,dlogString);
itemHit = okButton;
DoCustoinDialog :
CloseDialog(theDialog);
END; (of DoCustornDialog}

PROCEDURE DoCommand(mResult:

LONGINT);

(* partial procedure fragment *)
{here is one of the case sections for the DoComxnand procedure)
findlD:
IF DoCustornDialog THEN
BEGIN
MoveHHi(Handle(textH)); (stop it from fragmenting the heap)
WITH textH’ DO BEGIN
HLock(hText); (since we don’t know what the package might
be up to)
(now call the package to find characters or words)
CustomCall(POINTER(ORD(hText’) + selEnd),
teLength
selEnd, @dlogString, theltem, @appdispatch,
custhandle);
HUnLock(textH .hText);
END; (WITH)
—

END;

END; (OF menu CASE) (to indicate completion of command,
HiliteMenu(O); (call Menu Manager to unhighlight I
(menu title (highlighted by
{MenuSelect)
END; (OF DoCommand)
(this is called by the custom package to set the new selection or display a
message; it trust be in CODE 1 at the outermost lexical level)
PROCEDURE CustDispatch(selector: INTEGER);
BEGIN
CASE selector OF
hilightSel: (hilight the characters selected by the custom pack.)
{paramptr=pointer to text to select, paramwordl&paramword2=start, end
chars)
WITH textH’” DO
{we’ll subtract the start of text from paramptr to get the base

offset...)
StripAddress (ORD(hText)) +
TESetSelect(ORD(paramptr)
paramwordl, ORD(paramptr)
StripAddress (ORD(hText’))
+ pararnword2,textH);
—

—
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notifySel: (put up message per request from custom pack.)
{paramptr points to string to display)
ShowADialog (infoDLOG);
END; (CASE)
END; {CustDispatch)
BEGIN (main program)
Initialization
InitGraf(@thePort); (initialize QuickDraw)
InitFonts; (initialize Font Manager)
diskMask,O); (call OS Event Mgr to discard
FlushEvents(everyEvent
non-disk—inserted events)
InitWindows; (initialize Window Manager)
InitMenus; (initialize Menu Manager)
TEInit; (initialize TextEdit)
InitDialogs(NIL); (initialize Dialog Manager)
InitCursor; (call QuickDraw to make cursor (pointer) an arrow)
-

mit Signals;
errCode := CatchSignal;
IF errCode <> 0 THEN BEGIN
Debugger;
Exit (P);
END;
SetupMenus; (set up menus and menu bar)
UnLoadSeg(@SetupMenus); (remove the once-only code)
(Custom package initialization stuff)
@CustDispatch;
appdispatch
Customlnit(69,custhandle); (should test custhandle
the user}
dlogString
(etc.
END.

;

for NIL and alert

:=

with the rest of initialization and the main event loop)

now for the assembly language code
first, the dispatching and initializing code that must be linked into
the application
CustomCalling
Custom packages initializing and dispatching
Rick Blair

May,

1987

OFF
PRINT
INCLUDE ‘Traps.a’
INCLUDE ‘ToolEqu.a’
INCLUDE ‘QuickEqu a’
INCLUDE ‘SysEqu.a’
ON
PRINT
.

LOAD
appdata

Technical Note #135
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;Initialize a custom module
Pascal call format:
Customlnit (reslD:INTEGER; VAR custhandle:Handle);
This will load the CUST module with the given resource ID, install a
handle to it in custhandle, and set the module’s appdata pointer to
point to the address appaddr.
reslD
custhandle

EQU
EQU

8
4

EXPORT
PROC
;make room for handle from GetResource
#4,A7
SUBQ.L
#‘CUST’,-(A7)
MOVE.L
reslD+8(A7),-(A7);resource ID
MOVE.W
GetResource
(A7)+,A0
MOVE.L
custhandle(A7) ,Al
MOVE.L
;store handle in app’s custhandle global
MOVE.L
AC, (Al)
(return with nil handle if GR failed)
;get return address
(A7),A0
MOVE.L
;strip everything
#lO,A7
ADD.L
;adieu
JMP
(AC)

Customlnit

;Call a custom module
;Pascal format:
CustomCall( {parameters as desired}
module: Handle);

selector:

INTEGER;

appaddr:

Ptr;

;This will call the code whose handle is passed on the stack. If the
;application was written in assembly language you would just
;dereference the handle and call it directly (you wouldn’t need this at
all)
EXPORT
PROC
Signal
IMPORT
MOVE.L
;get handle
4(A7),A0
MOVE.L
(A0),D0
;if hasna’ been purged, ga’ ahead
BNE.S
@0
A0,-(A7)
;push handle
MOVE.L
Lo a dRe source
MOVE.W
ResErr,-(A7)
;Signal is a NOP if a zero is passed to it
JSR
Signal
;handle again
MOVE.L
4(A7),A0
we don’t lock the handle here (we can’t save it so we can unlock it
later), so it’s up to the package to lock/unlock itself
MOVE.L
;dereference
(A0),A0
@0
JMP
;call CUST code
(AC)

CustomCall

END
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here is the module for the custom package itself
CustomPack
Example custom code package
Rick Blair

May,

1987

This demonstrates the recommend structure of a code module which a
sophisticated user could add to an existing application which supported
this mechanism. Aside from allowing for multiple routines within the
module (via a selector), provision is made for calling a routine
dispatcher within the application itself.
;Finding text
;We support a call to find a string anywhere within a block of text
(selector=0), and one to find the string only as a separate “word”
with spaces around it (selector=1)
;PROCEDURE CustomCall(text:Ptr; count:INTEGER; findstr:’STRING;
selector:INTEGER; appaddr: UNIV Ptr; ourhandle:Handle);
;Rather than return a result indicating whether they succeeded or not,
;these routines take whatever action is appropriate (the application
;may not even know what these routines actually do)
;Once a call succeeds or fails, it then takes action by making a call to
;one of the services provided by the application. In this case the two
;functions provided are just what we need; the ability to select text and
;the ability to put up a message saying “Text not found”.
STRING

ASIS

PRINT
OFF
INCLUDE ‘Traps.a’
INCLUDE ‘Too lEqu a’
INCLUDE ‘QuickEqu.a’
INCLUDE ‘SysEqu a’
PRINT
ON
.

.

CustPack

LOAD

‘most.dmp’

PROC

EXPORT

BRA.S

Entry

;skip header

DC.W
DC.B
DC.W

0
‘CUST’
69

DC.W

$10

;flags
;custom add-on code module
;resource ID (picked by Mr.
Sherman)
;version 1.0

from a dump of the files above

;

Peabody &

{A6Link},DECR
StackFrame RECORD
paramsize
EQU
call—specific parameters... (optional)
text
DS.L
1
;pointer to text block
count
DS.W
1
;word count of characters in text
findstr
DS.L
1
;pointer to p—string to find
selector(word, optional
you might only have 1 call)
selector
DS.W
1
-
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; selector for “find characters”
1
EQU
fcharsCrnd
selector for “find word”
2
EQU
fwordCrnd
(long)
globals
app.
pointer to
1
DS.L
appaddr
handle to this resource (long)
1
DS.L
ourhandle
s (long)
addres
turn
TOS:re
1
DS.L
return
old A6 on the stack
;the stack link is built off the origin of the saved
1
DS.L
A6Link
*
EQU
LocalSize
ENDR

;offsets into our application globals area
{appdispatch} ,DECR
AppGlobals RECORD
1
S.L
patchD
appdis
1
DS.L
paramptr
1
DS.W
paramwordl
1
paramword2 DS.W
;if we had possible errors
1
DS.W
;CUSTerr
ENDR
Entry
StackFrarne, AppGlobals
WITH
A6, #LocalSize
LINK
;we’d save any non-trashable regs here
MOVEM.L
;first lock us down...
ourhandle(A6) ,AO
MOVE.L
...

H Lock
selector(A6),DO
MOVE.W
#fcharsCmd,00
CMP.W
;go find characters
charfind
BEQ.S
#fwordCmd, DO
CMP W
;go find a word
wordfind
BEQ.S
App didn’t call us with a selector we know,
.

;well,

M.

so...

;unlock ourselves, clean up, return
the app.
(if we wanted to return an error code we could stuff it into
global area)
ourhandle(A6),AO
MOVE.L
duhn
HUnLock
;restore any registers here
MOVEM.L
A6
UNLK
;return address
(A7)+,AO
MOVE.L
7;strip parameters
size,A
#param
ADD.L
...

JMP

(AO)

;selector codes for calls to application
;highlight characters,
0
EQU
hilight
a little
;beep
1
EQU
notify

please

;find the string “findstr” anywhere in the block “text”
charfind
;see if findstr is anywhere ir text
findchars
JSR
;if not then skip
nofind
BEQ.S
;compute seistart and selend
calcsels
JSR
;get pointer to appl, glohals area
,AO
appaddr(A6)
MOVE.L
didfind
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MOVE L
MOVE W
MOVE W
MOVE W
MOVE L
JSR
BRA.S

ter and...
text(A6),paramptr(AO) ;setup text poin
tion,
D0,paramwordl(A0) ;start character posi
tion
D1,paramword2(AO) ;end character posi
#hilight,—(A7) ;pass proper selector
appdispatch(A0),A0 ;get dispatch address
;call the application to select the range
(AD)
;return to application (deja vu)
duhn

MOVE L
LEA
MOVE L
MOVE N

;get pointer to appi. globals area
appaddr(A6),A0
;get pointer to “Not found” message
oopstring,A1
ptr”
A1,paramptr(A0) ;put string pointer in “param
e
messag
lay
#notify,—(A7) ;tell app. to disp

BRA.S

goapp

.

.

.

goapp

no find

.

.

.

.

;figure seistart and selend
;negate # characters unskipped in text
DO
NEG.W
calcsels
;include 1st character
#1,00
SUBQ.W
for select
count (A6),00;compute 1st character position
ADD W
findstr (A6) ,A1
MOVE. L
;get length of string
(Al),Dl
MOVE B
.

.

Dl
00,01

EXT.W
ADD.W

;compute last char.

pos.

for select

RT S
nded by space (including end or
;find the characters, but only if surrou
beg.)
other delimiters (“;“,“.“,etc.)
;we could extend the test to check for
wordfind
findchars
JSR
no find
BEQ. S
wloop
;save count of text remaining
00,02
MOVE N
;figure start and end offsets
calcsels
JSR
text(A6),A1 ;point to text
MOVE L
;start=beginning of text?
DO
TST.W
;yep, so it passes
@0
BEQ S
;preceded by a space?
#‘ ‘,—l(Al,DO)
CM? B
keep looking
;nope,
@1
BNE S
ngth of text?
;D1=le
count(A6),D1
CMP W
@0
it passes
so
;yep,
didfind
BEQ. S
by a space?
owed
;foll
1)
#‘ ‘, (A1,D
CMP B
found it
we’ve
so
;yes,
didfind
BEQ. S
.

.

.

.

.

.

;this wasn’t paydirt, so keep panning
;restore chars remaining count
D2,00
MOVE.W
@1
;forget it if we ran out of text
d
nofin
BMI.S
;keep looking
op
biglo
JSR
wloop
BRA.S

ere in the text
;this code will find the string if it lies anywh
s to search
char
to
t
AD
;poin
text(A6),A0
MOVE.L
findchars
block
text
of
size
),00;
count(A6
MOVE.W
findstr(A6),Al;point Al to chars to find
MOVE.L
bigloop
;get length byte and 1st char. (skip ‘em)
(Al)+,Dl
MOVE.W
1
*255,0
CMP.W
;enter loop if length<>0
@1
BGT. S
firidchar’s return address
;strip
#4,A7
ADDQ L
having done nothing
rn
;retu
duhri
BRA
.
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;search for first character
CMP.B
(A0)+,D].
DBEQ
D0,@0
BNE.S
cnofind

@0
@1

@2
@3

;this one match 1st character?
;branch until found or done ‘em all
;skip out if no match on 1st character

MOVE.B
EXT.W
SUBQ.W
BEQ.S
CMP.W
BLT.S
MOVE.L
CMP.W
BRA.S

-2(A1),D1
Dl
#l,D1
cfound
D1,D0
cnofind
A0,D2
D1,D1
@3

;fail if findstr is longer than text
;save this character position
;force EQuality
;enter loop

CMP.B
DBNE

(A0)+, (Al)+
D1,@2

;match so far?
;check until mismatch or end of findstr

;length of findstr
;length sans 1St character
;if Length(findstr)=1, we’re done

MOVEA.L D2,A0
BNE.S
bigloop

;restore position (cc’s unaffected)
;if no match then keep looking

cfound

MOVEQ

#1,D1
RT S

;return TRUE

cnofind

SUB.W

D1,D1
RT S

;return FALSE

oopstring

STRING
DC.B

PASCAL
‘Pattern not found.

left

END

#additions to the resource file
resource

‘DLOG’ (129, “Find dialog”)
{72, 64, 164, 428),
dBoxP roc,
visible,
noGoAway,
OxO,
129,
“Find”

resource

‘DLOG’ (130, “Info”)
(66, 102, 224, 400),
dboxproc, visible, nogoaway,

OxO,

130,

I
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‘DITL’

resource
/* 1 */

(130)

(130, 205,
button

150,

284),

enabled,
“OK already”
/* 2

/ (8, 32, 120, 296),
/* info */
statictext
disabled,
I I

resource

‘DITL’ (129)
1* array DiTLarray:
1* [1] */
{64, 48, 84, 121),
Button
enabled,
OK

4 elements */

[2] */
(64, 231, 84, 304),
Button
enabled,
“Cancel”
/*

[3] */
(8, 8, 24, 352),
StaticText
disabled,
“Find what?”

/*

1* [4] */
(32, 8, 48, 352),
EditText
disabled,

resource

‘MENU’ (131, “Custom”, preload)
131, textMenuProc, 0x3, enabled,
“Find Chars...”,
noicon,
..”,
Word.
“Find
noicon,

Technical Note #135
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type

‘CTST’

resource

as

‘STR

;

‘CTST’ (0)
“Custom Application

—

Version 1.0”

include “CustomPack.code”;

#

This makefile puts the program together mci.

the CUST pack.

CustomTest
ff CustomCallirig.a.o CustomTest.p.o ErrSignal.a.o
* the predefined rule for assembly will build CustomCalling.a.o,
*
CustornPack.code
Link CustomTest.p.o CustomCalling.a.o ErrSignal.a.o
“(Libraries) “Interface .o
“(Libraries } “Runt ime .0
“{PLibraries}”Paslib.o
—o CustomTest
CustomPack.code
CustomPack.a.o
I
Link Custompack.a.o —rt CUST=69 —o CustomPack.code
* Put the resource file together (including the custom code resource)
CustomTest
CustomTest.r CustomPack.code
If
Rez CustomTest.r -a -o CustomTest

a
a
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Macintosh Technical Notes
#136: Register AS Within GrowZone Functions
See also:

The Memory Manager
Technical Note #25—Register A5 Within Trap Patches

Written by:
Updated:

Chris Derossi

July 1, 1987
March 1, 1988

If you have a grow zone function, it may get called when a system routine is trying to
allocate memory. Because this can happen, you can’t be guaranteed that register AS will
be correct.
If your grow zone function depends on A5, you should save register A5, load A5 from the
low-memory global CurrentA5 (a long word at $904), and restore the caller’s A5 before
you exit.
From high-level languages, you can also use the Operating System Utility calls
SetUpA5 and RestoreA5 (page 386 of Inside Macintosh Volume II). SetUpA5 stores the
‘old’ A5 on the stack and puts the value stored at CurrentA5 into A5. Make sure to call
RestoreA5 when you’re done so that it can pop the saved value of A5 off the stack.
Your grow zone function depends on

A5

if it does any of the following:

• Accesses your application’s global variables (which are stored at negative offsets
from A5).
• Accesses the QuickDraw globals. (A5 contains the address of a pointer to the
QuickDraw global variables.)
•

Makes any ROM trap calls.

•

Makes any intersegment calls to routines in your application.

To do any of these, A5 needs to contain the value from CurrentA5. Please note that this
is different than the method for calling the ROM from trap patches, where A5 should
retain the value it had upon entry to your patch.
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Macintosh Technical Notes
#137: AppleShare 1.1 Server FPMove Bug
See also:

AppleTalk Filing Protocol

Written by:
Modified by:
Updated:

Rich And rews
Bryan Stearns

June 16, 1987
July 1, 1987
March 1, 1988

A bug has been discovered in AppleShare 1.1’s implementation of the
AppleTalk Filing Protocol FPMove call. This bug only affects developers
implementing custom workstation access code that will access AppleShare
1.1 servers from non-Macintosh systems (such as MS-DOS systems); if the
guidelines below are not followed, data loss may result.
The AppleShare file server supports an AFP call known as FPMove, used to move a file
or directory tree from one place to another on an AppleShare volume. In addition to
moving, the caller can specify a new name for the file or directory being moved; in
essence, a move and a rename can be accomplished by a single call.
The AppleShare 1.1 server implements this call as follows: the file is moved from the
source directory to an invisible holding directory, renamed, then moved to the
destination directory. The problem occurs when a locked file is moved and renamed in
this manner: the initial move succeeds, the rename fails, and the file is left in the holding
directory (essentially lost, as it will be deleted when the server is shut down).

Macintosh AppleShare 1.1 workstation software never uses the move-and-rename
combination, so this problem cannot occur on a Macintosh; however, if you’re
implementing your own workstation-access software for some other machine or
operating system, and wish to use this feature, you must follow this procedure:
When a move and rename call comes from the native file system, issue an
FPGetFileDirParms call to see if the object is a locked file. If it is, issue an
FPSetFileParms call to unlock the file, Then issue the FFMove call, followed by
another FPSetFileParms call to lock the file again.

AFP does not allow locked files to be renamed, whereas some native file systems (such
as MS-DOS) do. You must therefore preflight for this condition to maintain
transparency.
This problem will be corrected in a future version of the AppleShare server software.
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#138: Using KanjiTalk with a non-Japanese Macintosh Plus

See also:

KanjiTalk Usage Notes
Script Manager Developers Package

Written by:
Updated:

Priscilla Oppenheimer

July 1, 1987
March 1, 1988

This Technical Note describes the minor differences between using
KanjiTalk with the Japanese Macintosh Plus and KanjiTalk with a standard
Macintosh Plus.
the standard
There are two differences between the Japanese Macintosh Plus and
point fonts in
Macintosh Plus: The Japanese Macintosh Plus has the Kanji 12 and 18
this keyboard
have
to
ary
ROM and it is shipped with the Kana keyboard. It is not necess
use it
in order to use KanjiTalk. (See the KanjiTalk Usage Notes for details on how to
to
in
order
Kanji
12
point
with a non-Kana keyboard.) It is, however, necessary to have
use KanjiTalk; the 18 point Kanji is optional.
s
When using KanjiTalk with a standard (non-Japanese) Macintosh, the user supplie
tosh
Macin
the
time,
At
boot
these fonts on disk and the Macintosh loads them into RAM.
find
looks for the 1 2 point Kanji font file in the system folder of the boot disk. If it cannot
be
to
has
font
(The
es.
ed
volum
the font, it will look through the root directory of all mount
the
t
at the root level; it cannot be in a folder.) If it still doesn’t find the font, it will promp
the 12
user to insert a disk with the font file in the root directory. Once KanjiTalk finds
can
user
point font, it will go through the same process looking for the 1 8 point font. The
cancel this search if the optional 1 8 point font is not necessary.
When KanjiTalk finds the fonts, it loads them into memory. The 12 point font takes up
approximately lOOK of memory and the optional 18 point font takes up approximately
250K of memory. The KanjiTalk code itself takes up about 180K of memory. Because the
fonts take up quite a bit of memory, many applications will not work on a Macintosh
512K with the Kanji fonts installed.
Accessing the fonts from ROM is faster, but we have not noticed any significant speed
problems when the fonts are accessed from RAM. There is, however, a noticeable
difference in speed when the Macintosh is booted. It takes a couple of seconds to load
the 12 point font and about 6 seconds to load the 18 point font.
Note that the Japanese Macintosh is unique; Apple has not produced other foreign
versions of the Macintosh for different scripts. The introduction of the Arabic Interface
System, for example, did not include an Arabic ROM version.
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#139: Macintosh Plus ROM Versions
Written by:
Updated:

Cameron Birse

July 1, 1987
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Readers Digest condensed version of Macintosh Plus ROM history, or the truth
according to Bo3bdar the everpresent:
1st version (Lonely Hearts, checksum 4D 1E EE El):
Bug in the SCSI driver; won’t boot if external drive is turned off. We only produced about
one and a half months worth of these.
2nd version (Lonely Heifers, checksum 4D 1E EA El):
Fixed boot bug. This version is the vast majority of beige Macintosh Pluses.
3rd version (Loud Harmonicas, checksum 4D iF 81 72):
Fixed bug for drives that return Unit Attention on power up or reset. Basically took the
SCSI bus Reset command out of the boot sequence loop, so it will only reset once
during boot sequence. This version shipped with the platinum Macintosh Pluses.
And Bo3bdar saith: “Thou shalt not rev them damn ROMs no more!”
Later that same day...
Bo3bdar Saith Also:
Lonely Heifer was about a 2 byte change,
Loud Harmonica was about 30 byte change.
No other bug fixes in SCSI or elsewhere.
Modified object code directly.
Not possible to get a specific ROM since they are all the same part number.
Shouldn’t rely on a specific ROM, there will be no upgrade.
Bo3b Bo3b a boola, a wiff Ba2m Bolom.
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#140: Why PBHSetVoI is Dangerous
See also:

The FHe Manager

Written by:
Updated:

Chris Derossi

This note explains

PBHSetVo1,

July 1, 1987
March 1, 1988
and why its use is not recommended.

current default volume
like SetVol and PBSetVo1, allows you to set the
ager calls. Unlike SetVol and
and directory to be used with subsequent File Man
ify the volume and the directory separately,
PBSetV01, though, PBHSet Vol lets you spec
using the iovRefNum and IoWDDirID fields.

PBHSetV01,

PBHSetVo1

lets you specify a

for the iovRefNum in addition to a partial
will start at the specified working directory and

WDRefNum

pathname in ioNamePtr. PBHSetVo1
directory. This directory might not
use the partial pathname to determine the final
the File Manager cannot refer to
correspond to an already existing working directory, so
the actual volume refNurn and the
this directory with a WDRefNum. Instead it must use
directory is created, and doesn’t change).
‘dir ID number (which is assigned when the
File Manager stores the actual
The net effect of all of this is, if you call PBHSetVol, the
ult DirID separately. This happens
volume RefNum as the default volume, and the defa
or PBGetVol will return only the
on all calls to PBHSet Vol. Subsequent calls to GetVol
r block. If any code tries to use
volume RefNum in the ioVRefNum field of the paramete
the root of the volume, and not the
the RefNum returned by GetVol, it will be accessing
current default directory as expected.
they don’t know that your code
This is particularly nasty for desk accessories because
ct if they call GetVol.
has called PBHSetVo1 and they don’t get what they expe
Vol because of this side effect.
It is therefore recommended that you avoid using PBHSet
ID do this, so they’re still OK.
None of the other ‘H’ calls that allow you to specify a Dir
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#141: Maximum Number of Resources in a File
See also:

The Resource Manager
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Updated:
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ber of resources in a single
This note describes the limitation of the num
resource file.
in a single resource file. This limitation is
There is a limit to the number of the resources
s at the end of the resource map which
imposed by the resource map. There are two byte
rce map to the beginning of the resource
are the offset from the beginning of the resou
then the overhead, from the beginning of
names list. If there is only one type of resource,
list, is 38 bytes. Since the offset is a
the resource map to the beginning of the reference
est possible value is 32767. This is the
two byte value, and is a signed number, its high
, and divide the difference by 1 2 (the
limitation. If you subtract 38 bytes for the overhead
about 2727.4—the limit to the number of
number of bytes for each reference) you get
resources in a single file is 2727.
age large numbers of resources, and
The Resource Manager was not intended to man
with many resources. Because of these
as a result, its performance is particularly bad
d using the Resource Manager as a
restrictions, we recommend that developers avoi
data base tool.
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#142: Avoid Use of Network Events
See also:

AppleTalk Manager

Written by:
Updated:
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ork events. This
Future System software enhancements will not support netw
of network events.
note gives hints on weaning your application from the use

What are network events?
ber was reserved for future
When the Event Manager was designed, an event num
lk Pascal Interfaces were written, a
support of “network events”. Later, when the AppleTa
chronous AppleTalk operation
completion routine was created that, when an asyn
evtNum field.
finished, would post an event using networkEvt in the
events. Assembly-language
Only the AppleTalk Pascal Interfaces generate network
the AppleTalk drivers directly from
users of the AppleTalk drivers (and those who called
provide a completion routine of
high-level languages, using PBControl calls) either
k passed with the call (when
their own, or poll the ioResult field of the parameter bloc
is complete).
loResult became negative or zero, the call

Why not use network events?
ager finds that the queue is
In some cases, network events can be lost. If the Event Man
In a situation (such as a server)
full while posting an event, it discards the oldest event.
at once, there is a chance
where multiple asynchronous ATP requests may complete
This is more likely if the same
that events may be dropped off the end of the queue.
resses and mouse actions).
machine is also handling user-interface events (like keyp
it has become apparent that
Also, in developing improvements to our operating system,
have to compromise future
to continue support of network events, we would
intosh operating system
enhancements to our system. So, future versions of the Mac
cation.
may ignore network events instead of passing them to the appU
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How can I tell that my calls have completed without using network
events?
As described on page 11-275 of Inside Macintosh, you can poll the abResult field of the
call’s ABusRecord; when this value becomes negative or zero, the call has completed.
You can do this in your main event loop.
With this technique, you can ignore any network events returned by GetNextEvent,
since the AppleTalk Pascal Interfaces will be posting events anyway. If your application
starts enough asynchronous operations, it’s possible that their network events will cause
other non-network events to be lost. To prevent this, you should call
FlushEvents (networkMask, 0) frequently to purge any accumulated network events
from the event queue.
You may also consider using the new preferred high-level interface calls; see Technical
Note #132 for more information.
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#143: Don’t Call ADBReInIt on the SE wit
See also:

The Apple Desktop Bus

Written by:
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osh SE
eat) in the ROM version of the Macint
Because of a bug (which causes auto-rep
tem 4.1. If ADBReInit is called, the ROM
keyboard driver, a patch was placed in Sys
er with
aded, and the RAM version of the driv
version of the keyboard driver will be relo
recommended that ADBReInit not be
is
it
re,
refo
The
d.
use
be
not
will
hes
the patc
to call
problem is fixed. (There is no need
called on the Macintosh SE until the
with the Macintosh U ROM version of the
ur
occ
not
will
blem
pro
s
Thi
it.)
eIn
ADBR
keyboard driver.
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#144: Macintosh II Color Monitor Connections
Revised by:
Written by:

Wayne Correia
Mark Baumwell

February 1990
July 1987

This Technical Note describes how to connect the Macintosh II Video Card to third-party monitors.
Changes since March 1988: Updated for newer Macintosh II Video Cards, including the
Macintosh ilci On-Board Video (OBV).
Following are the pinout descriptions of the Macintosh II Video Cards and the Macintosh ilci OnBoard Video (OBV):
Macintosh II
Video Card Pin
1,6,11,13,14
2
3
4
5,12
7
9
10
8,15

Signal Name
Ground
Red
C-Sync (composite sync)
Monitor ID, Bit 1 (ground this pin to signal
that a 640 x 480 monitor is connected)
Green (with sync)
Monitor ID, Bit 2
Blue
MonitorlD,Bit3
Not connected

Note: The Macintosh II High-Resolution Display Video Card is the newer replacement for
the original four- and eight-bit Macintosh II Video Card (M021 1 and M5640). This
new card is sold in four- and eight-bit configurations (M0322 and M0324,
respectively).
Note: The newer Macintosh II Video Cards and Macintosh ilci OBV require that pin 4
(Monitor ID, Bit 1) be connected to Ground to signal the connection of a 640 x 480
monitor. Do not connect pins 7 or 10 as they are unused on original Macintosh II
Video Cards and there are built-in pullup resistors on the newer Macintosh II Video
Card and Macintosh lici to terminate these pins when not in use.

#144: Macintosh II Color Monitor Connections

1 of 2

Macintosh Technical Notes

Sony Multiscan (CPD-1302)
To connect a Macintosh II to a Sony Multiscan monitor, you need to make an adapter cable from
the video card to the monitor (which has a 9-pin D-type connector). Following is the pinout
description for the adapter cable (using the automatic sync-on-green configuration):
Macintosh II
Video Card Pin
1
2
4
5
9

Sony
Pin
1
3
1
4
5

Signal Name
Ground
Red
Ground
Green (sync)
Blue

NEC MultiSync (JC-1401P3A)
To connect a Macintosh II to a NEC MultiSync monitor, you need to make an adapter cable from
the video card to the monitor (which has a 9-pin D-type connector). Following is the pinout
description for the adapter cable (using the automatic sync-on-green configuration):
Macintosh II
Video Card Pin
1
2
4
5
9

NEC
Pin
6,7,8,9
1
6,7,8,9
2
3

Signal Name
Ground
Red
Ground
Green (sync)
Blue

The monitor must be set to Analog mode and Manual mode. This adaptor cable also works with an
equivalent monitor such as the Taxan Super Vision 770.
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#145: Debugger FKEY
Written by:
Updated:

Mark Baumwell
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March 1, 1988

It is often more convenient to enter the debugger using the keyboard rather
than having to reach around to press the interrupt switch. This technical note
shows how to make a simple FKEY that wiN trap to the debugger.
This technical note shows how to make a simple FKEY that will trap to the debugger. It is
written in MPW Assembler. The assembler source is given below.

MPW Assembler source file listing:
File:

DebugKey.a

An FKEY to invoke the debugger via comrnand-shift-8
To build this:
Asm Debugkey.a
Link DebugKey.a.o -o
DebugKey

“(SysternFolder}System” -rt FKEY=6

MAIN
BRA. S

Ca11DB

;Invoke the debugger

;standard header

Ca11DB

DC.W
DC.L
DC.W
DC.W

$0000
‘FKEY’
$0008
$0000

;flags
;‘FKEY’ is 464B4559 hex
;FKEY Number
;Version number

DC.W
RT S

$A9FF

;Debugger trap

END
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#146: Notes on MPW Pascai’s -mc68881 Option

See also:

Apple Numerics Manual
MPW Pascal Reference

Written by:
Updated:

Bryan Stearns

July 1, 1987
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For improved performance, the MPW Pascal compiler (version 2.0 and
newer) represents Extended values in 96 bits (instead of 80, as with
software SANE) when the -mc68881 option is used. This can cause problems
when using non-SANE system calls that expect 80-bit Extended values.

The Pascal Compiler and Extended values
The MPW 2.0 Pascal compiler provides a command-line option, —mc68881, to generate
inline code to use the Motorola 68881 Floating-Point Coprocessor (included with
Macintosh II). This allows you to sacrifice compatibility with other Macintosh systems
(those not equipped with the 68020/68881 combination) in exchange for
much-increased numeric performance.
When this option is used, the compiler stores all Extended values in the 96-bit format
used by the 68881, instead of the 80-bit software SANE format:
79

78
1-bit
sign

63

0

15-bit
exponent

64-bit
mantissa

80-bit Software SANE Format

95

94
1-bit
sign

15-bit
exponent

79
63
// / / / 7//A
16-bit 7/7
ZERO

//////

0
64-bit
mantissa

96-bit 68881 Format
This affects all procedures that accept floating-point values as arguments, since all
floating-point arguments are converted to Extended before being passed, no matter
how they’re declared (that is, Real, Single, Double, or Comp).
You must link with a special SANELib library file (“SANE881 Lib.o”) when compiling with
Technical Note #146
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NE.p” contains conditional-compilation
this option; the interface source file “SA
ry’s interface is compiled. In this situation,
statements to make sure that the correct libra
transcendental functions only (see note below),
SANE procedures are used for certain
ct their Extended parameters in 96-bit
and these functions (in “SANE881Lib.o”) expe
format.
not compiled by Pascal (such as any
However, numeric routines that are
en) have no way of finding out that their
assembly-language routines that you’ve writt
t wish to (or can’t) rewrite these routines
parameters will be in 96-bit format. If you don’
routines x96ToX8O and X8OToX96 to
for 96-bit values, you can use the SANELib
e a new interface routine to make the
convert back and forth; it might be simplest to defin
conversions happen automatically:
accepts
(An assembly—language function that
r and returns an)
(an 80—bit Extended paramete
the types to
{80—bit result (We’ve changed
it values)
(reflect that these are not 96-b
FUNCTION FPFunc(x:

Extended80)

Extended80;

EXTERNAL;

-mc68881 mode,)
{Given that we’re compiling in
tion. Note
{call our assembly—language func
nded
Exte
that
{that the compiler thinks
wants an)
unc
FPF
(values are 96 bits long, but
it
80-b
an
uces
(80—bit parameter and prod
(result; we convert.
Extended; {x is a 96-bit extended!
FUNCTION FPFunc96 (x: Extended) :
BEGIN
function, then convert the result)
(convert our argument, call the
l the real FPFunc}
X8OToX96(FPFunc(X96ToX8O(x))); (cal
MyFPFunc
END;

ication with the —mc68881 option on,
It’s best to avoid compiling some parts of an appl
occur if you try this. Note that 80-bit
and other parts with it off; very strange bugs can
Extended variables. There is no way
code and 96-bit code cannot reference the same
at or 96-bit format.
to tell whether a given stored value is in 80-bit form

SANE on Macintosh II
II ROM recognizes the presence of the
The version of SANE provided in the Macintosh
matically. SANE still expects (and
68881 and uses it for most calculations auto
erts to and from 96-bit format internally
produces) 80-bit-format Extended values; it conv
when using the 68881.
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A Note about 68881 Accuracy and Numeric Compatibility
SANE is more accurate than the 68881 when calculating results of certain functions

(Sin, Cos, Arctan, Exp, Ln, Tan, Expi, Exp2, Lnl, and Log2). To maintain this accuracy,
SANE doesn’t use 68881 instructions to directly perform these functions. Thus, the
results you’ll get from SANE calculations will still be identical on all Macintosh systems.

To preserve this numeric compatibility with other SANE implementations, MPW Pascal
normally doesn’t generate inline 68881 calls to the above functions, even when the

—mc68881 option is used; instead, it generates SANE calls to accomplish them. If you’re

willing to sacrifice numeric compatibility to gain extra speed, you can override this
compiler feature with the compile-time variable Elems88l; include the option “-d
Elems8Sl=TRtJE” on the compiler command line to cause the compiler to generate
direct 68881 instructions.
For certain other transcendental functions provided by the 68881 that aren’t provided by
SANE, MPW Pascal will generate direct 68881 calls if the -mc68881 Option is on,
independent of the setting of the ElemsS8l variable. These operations are Arctanh,
Cosh, Sinh, Tanh, LoglO, ExplO, Arccos, Arcsin, and Sincos.
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#147: Finder Notes: “Get Info” Default & Icon Masks
See also:

Technical Note #48—Bundles

Written by:
Updated:

Bryan Stearns

July 1, 1987
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The Finder has undergone a couple of changes you should keep in mind
when creating the “bundle” information for your application.

Creator String will be the default “Get Info” comment text
The “creator” (or “signature”) string (contained in a resource whose type is your
application’s four-character creator type, and whose ID is 0) wiN be used as the default
for the comment text displayed by the Finder’s “Get Info” command. Thus, you should set
up this string (when you build your application) to contain the name of your program and
a version number and date.

Icon Masks should match their icons
Your application’s BNDL (“bundle”) resource ties the file types that it uses for its
documents with the icons to be displayed for those documents. For each icon, a “mask”
icon is also provided; this mask is used to punch a hole in the gray desktop before
drawing the icon.
Some applications use a cleverly-modified mask to provide an “action icon” that looks
different when it’s selected. This causes problems; it is important that the mask be what
it’s supposed to be (a solid black copy of the icon).
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#148: Suppliers for Macintosh II Board Developers
See also:

Designing Cards and Drivers
for the Macintosh II and Macintosh SE

Written by:
Updated:

Mark Baumwell

July 1, 1987
March 1, 1988

This note lists suppliers of parts that may be helpful for Macintosh II board
developers. If your company supplies these parts, but is not listed here,
please send a message to us (at the address on Technical Note #0) and we’ll
include you in the next revision of this technical note.
This is a list of companies that sipply the Macintosh II expansion port cover (p/n
805-5064-05) (Foldout 2 in Designing Cards and Drivers or the Macintosh II and
Macintosh SE). It is not intended to be an endorsement or an indication of quality; it is
just our list of known suppliers.
Galgon Industries, Inc.
37399 Centralmont Place
Fremont, CA 94536
Attn: Ron Naddox—General Sales
(415) 792-8211
Vector Electronics
12460 Gladstone Ave
Syirnar, CA 91342
(818) 365-9661
FAX# 818-356-5718
Attn: Norm Brunell
North American Tool and Die

999 Beecher Street
San Leandro, CA 94577
(415) 632-9263
Attn: Glenn Erikson
In addition to supplying the expansion prt cover, Vector EIectrnics supplies Macintosh
II NuBus extender boards and prototypfrrg boards.
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#149: Document Names and the Printing Manager
See also:

The Printing Manager
Technical Note #122—Device-Independent Printing

Written by:
Updated:
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Our compatibility testing for LaserShare (Apple’s LaserWriter spooler) has
turned up a number of applications that do not provide the Printing Manager
with a document name; although this feature is not required, it is nice for
users that share printers.
Some printers (usually those that are shared between many users, like the LaserWriter)
can provide the names of the users who are printing and the documents that are being
printed to others interested in using the printer.
If the chosen printer uses a document name, the Printing Manager gets the name from
the frontmost window’s title. If there is no front window, or if the window’s title is empty,
the Printing Manager defaults to “unknown.”
This method was chosen because it works most transparently to applications: however,
it won’t work if your application doesn’t display windows when printing (for instance,
many applications that use windows for their documents do not open their documents
when printing in response to a Finder “Print” command).
As a general solution to this problem, you can put up a window containing a message
like “Press €—. to cancel printing”, and give it the document’s title. If the window is one
that doesn’t have a title bar (like dBoxProc), this title will not be displayed. MacApp
takes this approach. If for some reason you don’t want to put up a visible window, you
can create a tiny window and hide it behind the menu bar: for instance, global
coordinates of (1,1,2,2). Make sure you use a plainDBox, so that no title will be drawn
(otherwise, in the unlikely case that a user is using a Macintosh II with two stacked
screens, main screen on the bottom, the title might be visible on the upper screen).
Since the Printing Manager checks the name at PrValidate time, call PrValidate
after PrCloseDoc and before the next PrOpenDoc, if you want unique names.
A number of applications set the document name in the print record directly. You should
not do this because a) not all printers support this field, and b) none are guaranteed to
support it in the future. (Apple does not guarantee that internal fields of the Printing
Manager’s data structures will remain the same, the Printing Manager is targeted for
substantial internal change!)
Technica’
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#150: Macintosh SE Disk Driver Bug
Written by:
Updated:

July 1, 1987
March 1, 1988

Mark Baumwell

the top drive to be slower than the
A bug in the Macintosh SE ROMs causes
is fixed in System 4.2 and newer.
bottom one in two-drive machines. This bug
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#151: System Error 33, “zcbFree has gone negative”
See also:

The Memory Manager
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System 3.2 introduced a new system error, ID=33, generated by the Memory
Manager when it notices that a heap had been corrupted in a certain way.
This error is listed in the file “SysErr.a” as “negzcbFreeErr”.
The Memory Manager will trigger an “ID=33” system error when, during some
operation
which scans the objects in the heap, it sees that its running count of
free bytes
(zcbFree, an internal value) has become negative (an impossible
feat in normal
operation). This is nearly always caused by writing zeros past the end of one
of the
Memory Manager’s heap blocks (overwriting and corrupting the next block’
s header,
making it appear to be a free block).
If you get this error, use a debugger (like Macsbug or TMON) when you
attempt to
reproduce the error, to check the consistency of the heap up to the point where
the error
occurs. You may need to do this repeatedly until you isolate the operati
on that is
corrupting the heap.
Note that although the heap may become corrupted during a system call,
this doesn’t
mean you’ve found a bug in the ROM; your code could be passing incorre
ct or invalid
parameters to this or a previous system call, or could have corrupted
a data structure
used by a system call. More debugging is usually in order in this
case; tools like
Discipline (included in TMON; also available from users’ groups and electro
nic services)
can help detect invalid parameters in system calls. Also, there is a Macsb
ug command,
AH, that can check the consistency of the heap on every system
call. See the
documentation that came with your debugger to see what special feature
s it offers.

A note about “SysErr.a”
Technical Support is often asked for an up-to-date list of error codes.
In general, this is
provided in “SysErr.a”, the file of error numbers shipped with the most
current version of
MPW. Admittedly, the documentation value of “SysErr.a” is someti
mes low (as in the
case of negZCBFreeErr), but it may give you a clue as to what the error might mean.
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