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Note »

Example

The Find command can be useful for recovering data after a crash. For exam-
ple, suppose you write a paper in MacWrite II and crash. Most word proces-
sors keep their text in standard ASCII format in memory, so you can use the
Find command to locate the text and then use LOG (see the description of the
LOG command in this appendix) to save the text.

To locate this text, for example, use

apf "To locate this text"

Unless the text was destroyed in the crash, chances are good that you will be

able to locate your document’s text. However, you will lose the formatting in-

formation and will probably find that the text is stored in small pieces all over

memory rather than in one contiguous chunk. If your text contains numbers

that were hard to generate or sentences with one-of-a-kind grammar (like this

one), saving parts of your document in this way can prevent sudden hair loss.
On my machine, MacsBug responds with

Searching for “To locate this text" from 006084F0 to 006C7CFF
0067D9D6 546F 206C 6F63 6174 6520 7468 6973 2074 To locate this t

Now you can log this text to a file (in this case named TextDump on the hard
disk named MyDisk) with the LOG command

log MyDisk:TextDump
and then use the Display Memory (DM) to save the text to disk. Type
dm .

and then press Return until all the text is displayed (saved). Be sure to close
the log by typing LOG without parameters. After your reboot (or simply Exit
to Shell), you can load the saved file as a text file.
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» G Go

Description. The Go command exits MacsBug and resumes program
execution.

Syntax. G [ addr ]

addr Specifies the address at which to resume execution. If you
omit this parameter, MacsBug resumes execution at the cur-
rent program counter.

About Go

Most of the time when you intentionally enter MacsBug (with the Program-
mer’s Key or Switch, the Debugger, or DebugStr traps), you will want to con-
tinue at the same place you stopped. Unless you changed the value of the pro-
gram counter, the Go command without parameters will do this for you.

You can use Command-G as an alternate way of entering G. In this case,
MacsBug ignores the current contents of the command line.

GT GoTo

Description. The Go To command continues execution until the program
counter reaches the specified address.

Syntax. GT addr [ ';emd [ ;emd 1 ...' ]

addr Specifies an address. When the program counter is equal to
this address, the GT command invokes MacsBug.

cmd Specifies a command that MacsBug should execute when the
breakpoint specified by addr has been reached.

About GT

The GT command sets a breakpoint at the specified address and resumes ex-
ecution. The breakpoint is cleared when it is encountered. If you use the BRD
command to look at the current breakpoints, you will see breakpoints set by
the GT command. For example, enter

gt O
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Hopefully, the application will never hit this breakpoint! Then reenter MacsBug
and type

brd
On my machine, MacsBug responds with

Breakpoint table
Address Module name Cur/Max or Expression Commands

00000000 once

MacsBug treats these breakpoints like any other breakpoint. If you list
memory (using the Instruction List command, IL), GT breakpoints appear
as a dot to the left of the instruction just like other breakpoints. In addition,
setting GT breakpointsin ROM slows down execution, since MacsBug must
trace through each instruction. See the description of the BR command for
additional information.

The GTO Macro

The GTO macro (similar to the BRO macro) sets a breakpoint at an offset from
the beginning of the current procedure. The GTO macro expands to

gt :+
For example,
gto 24

continues execution until the program counter reaches the instruction that is
$24 bytes from the beginning of the current procedure.

HC Heap Check

Description. The Heap Check command tells you if the information in
the heap zone header or any of the block headers in the current heap has
been corrupted.

Syntax. Hc
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>

Note »

About HC

The HC command checks the consistency of the heap pointed to by the MacsBug
variable TargetZone, which is set using the HX command. To determine the cur-
rent heap, you can use the HZ command, which labels it as the TargetZone, or
simply display the value of the TargetZone variable by typing

targetzone

For additional information see the HZ command.

The ZF macro uses the TargetZone vaﬁable to find values or strings in
the current MacsBug zone. See the Find command for more details.

The HC command is useful for locating where the heap becomes corrupt.
An application running in a corrupted heap may temporarily avoid disaster
butis bound to crash eventually. Often it is hard to determine the cause of such
a crash, because the heap may have been corrupted quite some time ago. You
can set the EveryTime macro (a macro executed every time you enter MacsBug)
to perform a heap check to assist in locating problems as early as possible. To
do this, type

mc everytime "hc"

One of the most common ways the heap is corrupted occurs when an appli-
cation writes outside of a block, thus destroying the header of the next block.

If the HC command returns an error message, you can use the ATHC com-
mand to pinpoint where the heap is being corrupted the next time the applica-
tion is run. See the ATHC command for additional information.

The ATHC command only checks the heap before each trap call. This
check tells you only that the heap has been corrupted since the beginning
of the previous trap call, which could mean the heap was destroyed in the
previous trap call or any application code since then. If you need finer reso-
lution for narrowing down the source of heap corruption, you can use the
DebugStr trap. This technique is shown in Chapter 17 and in the DX com-
mand description in this appendix.
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HC Error Messages

The HC command performs consistency checks by comparing information
stored in the heap zone header with information stored in block headers. (The
Memory Manager chapter in Inside Macintosh, Volume II provides specific de-
tail about the information that is stored in the zone and block headers.)

Theinformationin the heap zone header and theblock headeris created and
maintained by the Memory Manager. However, the Memory Manager has no
way to prevent an application from writing over this information.

There are a number of ways an application could corrupt the heap. Writing
to a block that has been disposed of (or purged) or writing past the end of a
block are the most common. For example, if a block contains an array of n ele-
ments and you write to the n+1 element, you might be writing into the next
block’s header, thus corrupting the heap. Examples of heap corruption are giv-
en in Chapter 4.

The following list describes the HC error messages and the consistency
check that failed, thus producing the message.

e BkLim does not agree with heap length—Walking through the heap
block by block must terminate at the start of the trailer block, as defined
by the bkLim field of the zone header.

¢ Block length is bad—The block header address plus the block length
must be less than or equal to the trailer block address. Also, the trailer
block must be a fixed length.

¢ Free bytes in heap do not match zone header—The zcbFree field in the
zone header must match the total size of all the free blocks in the heap.

¢ Free master pointer list is bad—Free master pointers in the heap are
chained together, starting with the hFstFree field in the zone header and
terminated by a nil pointer.

¢ Master pointer does not point at a block—The master pointer for a relo-
catable block must point at a block in the heap.

¢ Nonrelocatable block: Pointer to zone is bad—Block headers of nonre-
locatable blocks must contain a pointer to the zone header.

¢ Relative handle is bad—The relative handle in the header of a relocat-
able block must point to a master pointer.

e Zone pointer is bad—The zone pointer for the current heap (SysZone,
ApplZone, or user address) must be even and in RAM. In addition, the
bkLim field of the header must be even and in RAM and must point after
the header.
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Beware of False Positives

Although extremely rare, it is possible to enter MacsBug while the Memory
Manager is rearranging items in the heap, and the heap is temporarily invalid.
There is no way to determine that this is the case when the heap is corrupt. For-
tunately, this is rare.

Example
Using
hc

when the heap is OK produces the response
The Application heap is ok

If you then change to the system heap using
hx

MacsBug responds with

The target heap is the System heap

and you can check the system heap with HCagain, in which case MacsBug will
probably respond

The System heap is ok

» HD Heap Display

Description. The Heap Display command displays information about
blocks in the current heap.

Syntax. Hp [ qualifier ]

qualifier Specifies the kind of block for which you want information.
You can specify one of the following for qualifier:

F Free blocks

N Nonrelocatable blocks
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R Relocatable blocks

I Locked blocks

P Purgeable blocks

RS Resource blocks

type Resource blocks of this type only

If you don’t specify a qualifier, the HD command displays information
about all blocks in the current heap.

About HD

The HD command displays the TargetZone set by the last HX command. (See
the HX command for a full déscription of the MacsBug TargetZone variable.)

After displaying the heap, the HD command displays the number of free or
purgeable bytes left in the current heap zone. If your application did not call
MaxApplZone (as it should), you will probably be able to allocate a much larg-
erblock. Ifitdid call MaxApplZone, you will not necessarily be able to allocate
a block that size since the memory is probably fragmented. See Chapter 4 for
examples of fragmented memory.

Calling the Toolbox from MacsBug

If you want to find the total space available, you can manually call Max-
ApplZone and then use the HD command again. This operation will change
the contents of some registers and the flags. Do this before a Toolbox trap call
or at another time when the register contents can be changed. The following
MacsBug commands perform the desired operation:
sw 0 a063
mc savepc pc
pc=0
t

pc=savepc
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The first command sets location 0 to the MaxApplZone trap $A063. Then
the value of the program counter is saved in the macrosavepc. The program
counter is then set to 0 and you Trace over the trap. You don’t have to worry
about the stack because the trap doesn’t take any parameters. Finally, the
program counter is returned to its original value and processing can continue
as before.

If you request information about resource blocks of a particular resource
type, it is not necessary to place quotes around the name, unless you want
MacsBug to distinguish between uppercase and lowercase characters. If
MacsBug is unable to find blocks of the specified type, it displays the mes-
sage, “No blocks of this type found.”

Information about heap blocks is not kept in the blocks themselves. Rather,
MacsBug examines the resource map to determine if the blocks belong to
resources and, if so, what type of resources. If the resource map is destroyed,
the HD command may not behave as expected. See Chapter 6 for a description
of the resource map.

Interpreting the Heap Display

Each line of the heap display gives information about one heap block. Heap
blocks are listed in order from the lowest address to the highest address. A typ-
ical line of a heap display is

Start Length Tag Mstr Ptr Lock Prg Type ID File Name

® 00609068 00000103+01 R 006085A0 L STR# 0BB9 046A My Strings

The dot to the left of the line indicates that the block cannot move. When
looking at the heap display of a well-written application, the majority of the
locked blocks should be at the beginning or the end of the heap. Locked blocks
in the middle of the heap indicate that memory is fragmented. Of course you
should do this check only at well-defined times, such as the beginning of the
event loop (see Chapter 5), because the block may only be locked temporarily.
Only nonrelocatable and locked relocatable blocks get a dot.

The address under Start ($609068) specifies the location of the beginning of
the block’s contents.
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Note »

the addféés.tof theblock header
bit heaps, the block header -
isplayed by MacsBug 6.2, and for -

The Length field shows the logical block size as requested by the applica-
tion, plus any padding necessary to meet other requirements of the Memory
Manager. The block’s physical size is the sum of the two values. See Chapter
4 or the Memory Manager chapter in Inside Macintosh for a complete explana-
tion of block padding.

The Tag column indicates whether the block is Free (F), Nonrelocatable (N), or
Relocatable (R). In this example the block is relocatable. Nonrelocatable blocks are
allocated by NewPtr, whereas relocatable blocks are allocated by NewHandle.

The remainder of the fields have significance only for relocatable blocks,
even if they are locked. The Mstr Ptr column is filled in only for relocatable
blocks. It specifies the address of the block’s master pointer. The Lock column
contains L if the block is locked; otherwise, it is left blank. For relocatable blocks,
this duplicates information displayed by the dot on the left-hand side. The
Purge column contains P if the block is purgeable and is otherwise left blank.

The information for the remaining fields is taken from the resource map and
is filled in only for resource blocks. They specify the resource type, ID, file ref-
erence number, and resource name if one exists. See Chapter 6 for an explana-
tion of resources and the resource map.

Chapter 4 contains more information about heaps.

Examples

To display all the * CURS" (cursor) resources in the current heap, use
hd curs

MacsBug responds with a version of

Displaying the Application heap

Start Length Tag Mstr Ptr Lock Prg Type ID File Name
e 0060A55C  00000044+08 R 0060856C L CURS 0001 046A
e 0060AS5SBO 00000044+08 R 00608568 L CURS 0004 046A

e 0060A604 00000044+00 R 00608564 L CURS 07D8 046A
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® 0060A650 00000044+04 R 00608560 L CURS 07D7 046A
* 0060A6A0 00000044+00 R 0060855C L CURS 07D6 046A
® 0060A6EC 00000044404 R 00608558 L CURS 07D5 046A
* 0060A73C 00000044+00 R 00608554 L CURS 07D4 046A
e 0060A788 00000044+04 R 00608550 L CURS 07D3 046A
® 0060A7D8 00000044+00 R 0060854C L CURS 07D2 046A
® 0060A824 00000044404 R 00608548 L CURS 07D1 046A

There are #422456 free or purgeable bytes in this heap

To display all resource blocks in the current heap, use

hd rs

HELP Display Help

Description. The HELP command displays information about the given
command or topic.

Syntax. HELP [ cmd | topic ]
cmd Is the name of a MacsBug command or demd.

topic Is one of the topics displayed when you just enter HELP.
(See “Examples”)

About HELP

HELP without parameters displays a list of topics for which help can be pro-
vided. If you then press Return, the HELP command displays information for
each topic.

Help information is contained in the * mxbh"' resource, which is approxi-
mately 10K in size. If you need to conserve space, you can use ResEdit to re-
move this resource from the MacsBug file (it was kept in the DebuggerPrefs
file before MacsBug 6.2). This, of course, means that you can no longer access
online help. Don’t ever modify this resource, because the HELP command
expects the information in a particular format.
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Examples

To display information about the HD command, enter

help hd

MacsBug responds with

HD [F | N| R | L | P ) RS | TYPE]

Display specific blocks in the current heap or all blocks if
no parameter. The possible qualifiers are

F: Free blocks

Nonrelocatable blocks

N
R: Relocatable blocks
L Locked blocks

P

Purgeable blocks
RS: Resource blocks

TYPE: Resource blocks of this type
To display information about demds, enter
help dcmds

MacsBug's response depends on the demds that are currently installed in
the Debugger Prefs file.

HOW Display Break Message

Description. The HOW command redisplays the break message that was
displayed when you initially entered MacsBug.

Syntax. How

About HOW

The HOW command is handy if the original text has scrolled out of sight or if
you want to record the information to a log file.

For example, to log essential information to a file, you might want to define
the following macro and execute it right after MacsBug is invoked.

me breakinfo 'log breakinfo; how; td; dw memerr; dw reserr; dm sp 100; hc; log'
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If the Heap Check (HC) fails, you will have to close the log file by typing
log

since HC terminates command execution.

This macro logs the user break message, the contents of all processor regis-
ters, the contents of MemErr and ResErr, the top 256 bytes ($100 hex) on the
stack, and any possible heap problems.

HS Heap Scramble

Description. The Heap Scramble command turns heap scrambling on and
off. When heap scrambling is on, MacsBug moves all unlocked relocatable
blocks whenever a trap that could move memory is called.

Syntax. HS [ addr ]

addr Specifies the starting address of the heap you want
scrambled. If you omit this parameter, the HS command
scrambles the application heap (not the TargetZone, as you
might suspect).

About HS

The HS command causes unlocked relocatable blocks in the heap to be moved
whenever the following traps are encountered: NewPtr, NewHandle, Realloc-
Handle, SetPtrSize, or SetHandleSize. With SetPtrSize and SetHandleSize, the
heap is scrambled only if the block size is being increased. Since many system
routines make these calls, the heap is scrambled at many different times. The
HS command checks the heap before scrambling. If it is corrupted, MacsBug
breaks and reports the error. (See the HC command for a list of possible errors.)
Heap scrambling is turned off automatically if MacsBug detects a bad heap.

The HS command is useful for forcing a worst-case-memory scenario. HS
often brings out problems involving dereferenced handles that might occur
only sporadically.

Example

The most common way to use HS is to launch your application, enter Macs-
Bug, and type

hs
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and then continue. You could also use

hz

to display all the heaps MacsBug knows about, producing a response such as

Heap zones
00001E00 SysZone TargetZone
000C2F4C
0059F6D0
005A7558
0060B560 ApplZone TﬁeZone
006D7568
00771570

Then use a command such as

hs 1e00

to scramble the heap of your choice. MacsBug responds with

Scrambling heap at 00001E00

To turn heap scrambling off, enter HS without parameters. MacsBug
responds with

Scrambling disabled

HT Heap Totals

Description. The Heap Totals command displays information about the
current heap (TargetZone).

Syntax. HT

About HT

The HT command displays the following information for the current heap.

e The total number and size for each type of block (free, relocatable, and
nonrelocatable).
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e The number of locked, unlocked, and purgeable blocks.
o Totals for the heap.

Both the decimal and hexadecimal equivalents for each value are given.

Example

For example, typing

ht

will produce a response sumlar to

Totaling the Application heap

Total Blocks Total of Block Sizes

Free 002A #42 00055878 #350328
Nonrelocatable 0023 #35 0000574C #22348
Relocatable 0253 #595 00064818 #411672
Locked 00F0 #240 0003AAA8 $#240296
Purgeable and not locked 0011 #17 00012F40 #77632
Heap size 02A0 #672 000BF7DC #784348

» HX Heap eXchange

Description. The Heap eXchange command sets the TargetZone for other
commands.

Syntax. Hx [ addr ]

addr Specifies the address of a heap zone. If you omit this parame-
ter, the HX command toggles among theapplication heap, the
system heap, and any other heaps that were previously set
with the HX command.
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About HX

All heap commands (except Heap Scramble) work on the heap selected by the
HX command. The address of the currently selected heap is kept in the Macs-
Bug variable TargetZone. When you first enter MacsBug, the HX command
sets the application heap as the TargetZone.

Use the HZ command to determine the addresses of the other heaps. If you
arerunning an application under MultiFinder there are usually five heaps: the
system heap, the MultiFinder heap, the application heap, the Finder heap,and
the Backgrounder heap. (Note: Backgrounder is in pre-7.0 systems only.) If
you are running more applications, each additional application will also have
its own heap. See Chapter 4 for more information about heaps.

Example
Enter MacsBug and type

hz

If you have not changed the zone with the HX command, MacsBug will dis-
play a version of
Heap zones

00001E00 SysZone

000AC090

0060B560 Applzone TheZone TargetZone

006D7568

00771570

Notice that the application zone is the TargetZone. Now type
hx
to select the system heap as the current heap. If you then type

hz

MacsBug responds with

Heap zones
00001E00 SyszZone TargetZone
000AC090
0060B560 ApplZone TheZone
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006D7568
00771570

Noticethat the HZ command labels the system heap as the TargetZonebecause
it has been selected with the HX command.

» HZ Heap Zone

Description. The Heap Zone command lists all known heap zones.

Syntax. =z

» About HZ

The Heap Zone command lists the addresses that indicate the start of each
heap. Under MultiFinder, applications are given nonrelocatable blocks inside
the MultiFinder heap for their heap zones. The HZ command identifies appli-
cation heaps by performing a heap check on each block in the MultiFinder
heap. If the block passes, it’s assumed to be a heap.

The HZ command does not display heap zones stored on the stack, in the
system heap, or within an application’s heap or heap zones that don’t start at
the beginning of a heap block.

The HZ command identifies the heaps pointed to by the low memory
globals ApplZone and TheZone as well as the current MacsBug zone kept
in MacsBug’s TargetZone variable.

¢ ApplZone points to the beginning of the current application heap.

¢ SysZone marks the System Zone (the value in the low memory SysZone).
e TheZone points to the current zone (set by the SetZone routine).
TargetZone points to the zone set by MacsBug’s HX command.

Chapter 4 contains additional information about heap zones.

Example

To see the current zones, type

hz
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On my machine, MacsBug responds with

Heap zones
00001E00 SysZone
000AC090
0060B560 ApplZone TheZone TargetZone
006D7568
00771570

ID Instruction Disassemble

Description. The ID command disassembles one line, starting at the speci-
fied address.

Syntax. 1D [ addr ]

addr Specifies the address containing the first byte to be disas-
sembled. If you do not specify an address, the ID command
uses the program counter for addr.

About ID

Afterusing the ID command, pressing Return causes successive lines to be dis-
assembled. The dot address is set to the last address used. The disassembly is
the same as that performed by the Instruction List (IL) command. See the IL
command description in this appendix for a description of the disassembly.

In practice, you will probably use the IL and IP commands instead of the
ID command.

Example
Typing
id

and pressing the Return key several times produces the following output.
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Disassembling from 00774BF6

No procedure name

00774BF6 *MOVEQ #$6E, DO ; 'n' | 706E
00774BF8  ADDA.L DO, A0 | D1CO
00774BFA  MOVEA.L AQ,AlL | 2248
00774BFC  CMPA.L Al,A2 | B5C9

» IL Instruction List

Description. The IL command disassembles starting from the specified ad-
dress.

Syntax. 1IL ( addr [ n ] }

addr Specifies the address at which to start disassembling. If you
donotspecifyaddr, theIL command uses the value of the pro-
gram counter.

n Isa hexadecimal integer specifying the number of lines to dis-
assemble. If you omit this parameter, IL disassembles half a
screen of code.

» AboutIL

Pressing Return disassembles the next n lines (if n was specified initially) or
the next half screen (if n was omitted). The IL command sets the dot address
to the specified address.

The IL command has no way of distinguishing code from data and will at-
tempt to disassemble whatever you tell it to. If the address you supply is in the
middle of an opcode, the first few instructions may be garbage until the IL
command gets in sync with the beginning of an opcode.

Example

For example, to list the PStrCpy procedure in the Chapter 4 sample application
you can enter

il pstrcpy

An abbreviated version of MacsBug's response is
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Disassembling from pstrcpy

PSTRCPY

+0000 00SA7BAA LINK A6, #SFFFC | 4E56 FFFC
+0004 OOS5A7BAE *MOVEA.L $0008(A6),A0 | 206E 0008
+0008 005SA7BB2 MOVEQ #$00,D0 | 7000
+000A 005A7BB4 MOVE.B (A0),DO | 1010
+000C 00S5A7BB6e ADDQ.W #$1,D0 | 5240
+000E 005SA7BB8 MOVE.W DO0,-$0004(A6) | 3D40 FFFC
+0012 005A7BBC CLR.W -$0002 (A6) | 426E FFFE
+0016 005A7BCO BRA.S PSTRCPY+002E ; 005A7BDS8 | 6016

For a given line, the IL command displays the offset from the beginning of
the procedure (if the code is inside a procedure), followed by the instruction’s
address. For the last line in the preceding listing, the offset from the beginning
of the PStrCpy procedureis $16, which is at address $5A7BCO. The offset given
by the IL command is useful for setting breakpoints with the BRO or GTOmac-
ros. These macros work only for the procedure the PC (not the dot address) is
currently located in.

The next two fields contain the opcode and operand(s) that make up the in-
struction. An asterisk character (*) before the opcode indicates the instruction
pointed to by the current program counter. A dot to the left of the opcode indi-
cates that a breakpoint is set at that instruction. In the preceding example, the
PC is pointing to the instruction at an offset of $0004, and a breakpoint is set
at the instruction at an offset.of $000C. :

Branch instructions have an additional field preceded by a semicolon (;),
which gives the target of a JMP, JSR, BSR, or branch instruction, the trap num-
ber of a trap, or the ASCII value of a DC statement. For the instruction at an
offset of $0016, the target of the BRA is address $005A7BDS.

The last field shows the actual hexadecimal values of the instruction. If the
instruction is too big to display in the remaining space, an ellipsis (...) is dis-
played. Note that you can see this last field only on larger displays. You can,
however, always see the field by sending the output to a file or a printer with
the LOG command. If you need to see the hexadecimal values, you can use the
DM command. For example, typing

dm 5a7bb6
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produces the output

Displaying memory from 5a7bbé
005A7BB6 5240 3D40 FFFC 426E FFFE 6016 306E FFFE R@=@-'-Bn--':On--
005A7BC6 D1EE 000C 326E FFFE D3EE 0008 1091 S526E :«-+2n++-v---- Rn

IP Disassemble Around an Address

Description. TheIP command disassembles a half page centered around the
specified address.

Syntax. 1P [ addr ]

addr Specifies the address around which instructions should be
disassembled. If you omit this parameter, the IP command
uses the value of the program counter.

About IP

Pressing Return disassembles the next half page. The dot address is set to the
first address displayed.

Output from the IP command is identical to that from the Instruction List
(IL) command described in this appendix. In fact, IP is equivalent to using the
IL command with an address a few bytes (about 28) before the current PC.

Since MacsBug has no way of knowing if the address you specify is in
code or data, or evenin the middle of an opcode, the first few disassembled
instructions may appear as garbage. Because the IP command simply
begins disassembling at a negative offset from the supplied address, this prob-
lem is especially common.

The IP command is useful for seeing your location when you break into
MacsBug. The location of the current PC is indicated by an asterisk and will
appear in the middle of the listing. Thus, the most common use is simply

ip
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Example
If you break into MacsBug and type

ip
MacsBug will respond with a version of

Disassembling from 4081E6F2

_LocalToGlobal

+0006  4081E6F2 BRA.S _GlobalToLocal +0006; 4081E6FA I 6006
_GlobalTolLocal

+0000 4081E6F4 MOVEM.L DO0-D2/A0/A1, - (A7) | 48E7 EQCO
+0004 40B1E6F8 MOVEQ 4500,D02 1 7400
+0006  4081E6FA MOVEA.L (A5) ,A0 | 2055
+0008 4081E6FC MOVEA.L (A0),A0 | 2050
+000A  40BLlE6FE JSR ([($1A5C]) | 4EBO B1E1l 1ASC
+0010 4081E704 MOVEA.L $0018(A7),al | 226F 0018
+0014  4081E708 MOVE.W $0006 (A0) , DO 1 3028 0006
+0018  4081E70C MOVE.W $0008 (a0),D1 | 3228 0008
+001C 4081E710 *BSR.S _GlobalToLocal+0024 ; 408lE718 | 6106
+001E 4081E712 MOVEM.L (A7)+,D0-D2/A0/A1 | 4CDF 0307
+0022  4081E716 BRA.S _SubPt+001A i 4081E748 1 6030
+0024 4081E718 TST.W D2 | 4A42
+0026 4081E71A BEQ.S _GlobalToLocal+002C ; 4081E720 | 6704
+0028  4081E71C NEG.W Do | 4440
+002A 4081E71E NEG.W D1 1 4441
+002C 4081E720 ADD.W DO, (A1) + | D159
+002E 4081E722 ADD.W D1, (Al) + | D359
+0030  4081E724 RTS | 4E7S

The asterisk(*) next to the BSR instruction at offset $001C denotes the current
location of the PC.
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IR Instruction List Until Return

Description. The IR command disassembles code from the address you
specify until the end of the procedure.

Syntax. IR [ addr ]

addr Specifies the address where you want disassembly to begin.
If you omit this parameter, the IR command uses the value of
the program counter.

About IR

The IR command assumes that the instruction beginning at the specified ad-
dress is part of a procedure. The dot address is set to the supplied address.

If the routine is longer than a full screen, MacsBug prompts you to press Re-
turn todisplay the next screen. The IR command is similar to the IL command,
except that the IR command stops at the end of the routine. Output from the
IR command is identical to that from the Instruction List (IL) command
described in this appendix. In practice, the IL and IP commands are used far
more often than the IR command.

LOG LOG Output to a Printer or File

Description. The LOG command sends MacsBug output to the specified file
or to an ImageWriter via the serial port.

Syntax. 1LOG [ pathname | Printer ]

pathname Specifies the file name to which to write the output. The file-
name follows Hierarchical File System (HFS) conventions and
can be a partial or complete pathname. If a partial pathname
is supplied, the file is assumed to be in the current directory.

Printer Specifies that you want output to be sent to an ImageWriter.
The ImageWriter must be connected to the printer port. The
LOG command does not work over a network, nor does it
work with the LaserWriter driver, so you can’t send MacsBug
output directly to a LaserWriter. You can direct output to a
disk file and then print it on a LaserWriter.
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About LOG

You do not have to enclose pathname in quotes even if it includes colons (which
normally specify the beginning of the current procedure in MacsBug) or
spaces. However, if you use the Macro Create (MC) command to use a macro
name for a pathname, you must enclose the pathname in quotes. See the MC
command for additional information.

MacsBug creates the file as an MPW text file if the specified file does not exist.
You can open the file from word processing applications as well as from MPW.

If the specified file already exists and is of type TEXT, the LOG command
appends MacsBug output to the existing file.

You can only log to one file at a time. To turn logging off, enter LOG without
parameters. MacsBug, by design, uses as little of the system as possible; the
LOG command violates this design criterion. Logging may not work, depend-
ing on the state of the file system during your debugging session. In general,
you should observe the following restrictions:

* Do not log to file server volumes.

* Because logging enables interrupts briefly while executing its low level
calls, if your program depends on interrupts being completely disabled,
you should not use the LOG command.

Exampile

For example, to open a log file on the drive Fung160 called textlog, enter
the command

log fungl60:textlog

The output of all MacsBug commands is sent to the file as well as to the screen
until you enter

log

without parameters to close the log file. Most of the MacsBug displays in this
book were produced using the LOG command.
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MC Macro Create

Description. The Macro Create command creates a new macro that expands
to the expression you specify.

Syntax. MC name 'expr' | expr

name Specifies the name of the macro. The names FirstTime and
EveryTime are reserved, as are the names of MacsBug com-
mands and the processor’s registers.

expr Specifies the expression that the macro expands to. If you speci-
fy expr, itis evaluated when you create the macro and that value
is substituted for name every time you use the macro. If you
specify 'expr', it is evaluated every time you use the macro.

About MC

A macro can contain anything you can type in a command line. You can use
macros to contain command name aliases or reference global variables or to
name common expressions. Chapter 18 discusses macros in detail.

If you use the MC command to define an alias for a pathname, you must en-
close the pathname in quotes, because the MC command is confused by colons
in the pathname. A legal example is

mc mylog 'Funglé0:textlog’

If you now use the command
log mylog

MacsBug creates the file textlog on the hard disk named Fung160 and logs output
to it. If the file already exists, the new output is appended to the end of the file.

MacsBug expands all macros before it executes the command line. This
means that you cannot define a macro and reference it on the same line, be-
cause the reference will be undefined at the time the macro is expanded. For
this reason the following command line will generate an error; MacsBug tries
to expand SaveAS before executing the MC command that defines it.

mc SaveA5 CurrentA5; SL CurrentAS5 SaveAS
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The macros you create using the MC command are good only until you reboot
the Mac. You can create permanent macros by modifying the ' mxbm ' resource
using ResEdit. The ' mxbm ' resource also defines the macro FirstTime, which
allows you to execute commands immediately after MacsBug is loaded, and the
macro EveryTime, which allows you to specify commands that execute each
time (except the first time) MacsBug is invoked. Chapter 18 describes how to
create macros using the ' mxbm ' resource.

Use the MCC command to clear a macro. Use the MCD command to display
macros. MCD is useful for determining whether you're redefining an existing
macro (which isn’t harmful).

MCC MaCro Clear

Description. The MCC command clears the specified macro or all macros.
Syntax. wMcc [ name ]

name Specifies the name of the macro to be cleared. If you omit this
parameter, the MCC command clears all macros.

About MCC

If you have set an EveryTime macro, either in the ' mxbm' resource or with
the MCC command, as in

mc everytime 'hc'

you can clear it using the command

mcc everytime

MCD MacCro Display

Description. The MCD command displays thespecified macro orallmacros
whose names begin with the specified characters.

Syntax. mMcD [ name ]

name Specifies part of or a complete macro name. MCD without a
parameter displays all currently defined macros.



474 » Appendix A MacsBug Command Summary

>

About MCD

The MCD command displays all macros, whether they were defined using the
'mxbm ' resource or the MC command.

The MCD command displays two columns: The first column lists the macro
name; the second column contains the macro expansion.

Use the MCC command to clear a macro and MC to define one. Chapter 18
discusses macros in more detail.
Example

To list all macros that begin with “the,” use the MacsBug command

mcd the

Depending on the macros currently defined, MacsBug responds

Macro table

Name Expansion

TheCrsr 0844

TheGDevice occs

TheMenu 0A26

TheZone 0118

thePort DM RA5"* WindowRecord
theCPort DM RA5”" CGrafPort

MR Magic Return

Description. Ifyouaccidentally stepped intoa JSR, BSR, or trap call that you
meant to step over, executing the Magic Return command continues execution
until you reach the first instruction after the call to the current procedure.

Syntax. MR [ param |

param Is an integer that is used by the MR command to find the
address where the return address is stored.
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About MR

The MR command sets a temporary breakpoint at the first instruction after the
call to the current procedure. The param value that you specify helps the MR
command figure out where the return address is stored on the stack:

o If the program counter points to the LINK instruction or what is other-
wise the first instruction of the subroutine, enter MR with no parameters.
In this case the return address is assumed to be stored on the top of the
stack. Using MR in this situation is identical to specifying

gt @sp
o If the program counter is past the LINK instruction and your compiler

uses A6 as the stack frame pointer, you can specify A6 as the parameter
to the MR command.

mr a6

In this case the MR command looks for the return address at A6 + 4.

e Ifthe program counter points after the first instruction ina procedure that
does not use A6 as the stack frame pointer, you can specify this address
as an offset from A7. Thus, if you enter

mr 8

the MR command will look for the return address at A7 + 8.
o If the program counter points after the first instruction of a nested proce-
dure, entering

mr a6”

sets a breakpoint at the first instruction following the procedure that
called your procedure.

Using the MR Command to Display Function Results

You candisplay the result of a Pascal function every time it's called by entering
the command

br functionname °;mr;dw Sp
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Wheneverthe breakpoint is reached, MacsBug executes the MR command and
displays the top word on the stack (the function result). Functions that return
long words should use the command

br functionname ';mr;dl sp

Functions that return pointers can dereference the pointer and display the
structure using a template; for example,

br functionname ';mr;dl @sp templateName

C functions return their results in register D0. Thus, you could use the command

br functionname ';mr;do0

to display the results of a C function.

MR Error Messages

MacsBug checks to see that the address determined from the specified param
value is a valid stack address and that it is a valid return address. MR returns
two possible error messages:

¢ This address is not a stack address—MacsBug displays this message if
the address is not in the range between A7 and CurStackBase”.

» Theaddress on the stack is not a return address—MacsBug displays this
message if the specified address does not immediately follow a JSR, BSR,
or A-trap instruction.

RAD Toggle Register Name Syntax

Description. The RAD command toggles between how address and data
registers are specified.

Syntax. Rrap
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About RAD

By default, MacsBug expects the actual Motorola names for address and
data registers. Unfortunately, these register names are also valid hexadeci-
mal digits. Since registers are used much more often in commands than the
corresponding hexadecimal values, MacsBug assumes you are referring to
the register when a conflict arises. So, if you want to enter a register on the
command line, for example

dm a0

you just type the name of the register. If you want to display the value at the
memory location $A0, you use the command

dm $a0

The RAD command allows you to select a naming convention that inter-
prets DO as a hexadecimal number. When this convention is in effect, you
must put an R in front of register names to let MacsBug know you mean a
register; for example,

dm rao0

RB ReBoot

Description. The Reboot command reboots the system immediately.
Syntax. rs

About RB

The RB command unmounts the boot volume (if the file system is not busy; see
Chapter 13) and then restarts. The items in the shutdown queue are not called,
and other local volumes are not unmounted. Depending on the size and num-
ber of hard disks connected to your system, it can take considerably longer to
ReBoot than to ReStart (RS). See the description of the RS command for more
details about the differences between RB and RS.
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> Registers

Description. The value of processor registers can be displayed and set.

Syntax. registerName [ = expr | := expr )

registerName

expr

Specifies the name of a 68000, 68020, 68030/68851, or 68881
register. Unless otherwise specified using the RAD com-
mand, MacsBug uses the Motorola names for all registers.

Is an expression whose value is assigned to the specified register.
If you omit this parameter, the value of the register is displayed.

» About Registers

To please Pascal and C programmers, MacsBug allows both = and := tobe used
to assign a value to a register.
Table A-2 contains a complete list of the names MacsBug uses for registers.

Table A-2. MacsBug register names

68000 Registers

Dn
An
PC
SR
SP
SSP

Data register n

Address register n
Program counter

Status register

Stack pointer
Supervisor stack pointer

Additional Registers Available on the 68020

ISP
MSP
VBR

Interrupt stack pointer
Master stack pointer
Vector base register
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Table A-2. (continued)

Additional Registers Available on the 68020 (continued)

SEC
DFC
CACR
CAAR

Source function code register
Destination function code register
Cache control register

Cache address register

Additional Registers Available on the 68030/68851

CRP
SRP
TC

PSR

68881 Registers

FPn
FPCR
FPSR
FPIAR

CPU root pointer
Supervisor root pointer
Translation control register
PMMU status register

Floating-point data register n
Floating-point control register
Floating-point status register
Floating-point instruction address register

RN Set Reference Number

Description.
file.

Syntax. RN [ expr )

expr

The RN command restricts symbol references to the specified

Evaluates to a hexadecimal integer that specifies the file’s ref-
erence number. If you omit this parameter, the RN command
uses the reference number of the current file, contained in the
-global variable CurMap.
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The RN command allows you to control the way MacsBug matches symbol
references. The RN command is useful for resolving conflicts when several
files contain the same symbol names.

You can use the HD command or the FILE demd to find a file’s reference
number. Specifying 0 for expr restores the default (symbols match).
Example
To see the reference numbers of open files use
file

Depending on the file you have open, MacsBug responds

Displaying File Control Blocks

fRef File Vol Type Fl Fork LEof Mark FlNum Parent FCB at
0002 System Konl60 ZSYs aw rsrc $#:104104 #3336 0012cd 001286 0(722e
0060 Konl60 ---- dw data #.047040 40 000003 000000 0C728c
00be Konl60 ---- dW data #:047040 $0 000004 000000 0C72ea
0l1lc MultiFinder Konl60 2S5YS dw rsrc #50746 #3900 0012b9 001286 007348

017a Polly MacBe... Konl60 snd dw rsrc #655273 $#240294 0016c2 001286 0C73a6

01d8 ~ATM 68020/... Konl6é0 ATMD dw rsrc #103090 #99778 00138a 001286 0C7404

0236 Backgrounder Konl60 2SYS dw rsre #4927 #4642 001291 001286 007462
0294 Finder Konl60 FNDR  dW rsrc #109211 #24935 0012a3 001286 0074c0O
02£2 Desktop Konl60 FNDR dan rsrc 4154278 #90926 000010 000002 007Sle

0350 MacWrite II Konl6Q0 APPL dw rsrc 4460785 #417027 000cc7 000beb 00757¢

03ae MacWrite II... Konl60 MW2T DW data 49728 #7168 0017e3 000002 0075da
040c MacWrite II... Konl60 MW2Z dw rsrc #57032 #56892 000cc8 000beb 007638
046a Appendix A-... Kocnl6Q0 MW2D aw data $#209664 $#99584 001683 000e48 007696
04c8 Chapter 11 ... Konlé0 APPL  dW rsrc #10714 #9632 00163e 001420 0076f4
0526 outline (Co... Konl60 MW2D - data 411264 #4352 001685 000e48 007752
0584 DAsHandler Konl6é0 dahd dw rsrc #6145 #5439  00129c 001286 0077b0
05e2 rnlog Konl60 TEXT U data #1325 #1325 0017f1 000002 00780e

#40 FCBs, #17 in use, #23 free
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If you want to restrict name matching to your program (for example, the Chap-
ter 11 application), use the command

rn 4c8

MacsBug responds with

Only symbols with a file ref num of 04C8 will be shown
To match all symbols, use

rn 0

MacsBug responds with

All symbols will be shown

RS ReStart

Description. The RS command restarts the system.
Syntax. =Rrs

About RS

The RS command is similar to the RB command, except the RS command
unmounts alllocal volumes whereas the RBcommand only unmounts the
boot volume.

The File Manager keeps a dirty bit for each volume. When the volume is
mounted, the dirty bit is checked. If the disk is marked dirty, the File Manager
scans the disk and updates the block allocation map. When a volume is un-
mounted, the dirty bit is cleared.

If a volume has the dirty bit set on boot, the volume was not unmounted the
last time it was used. This usually indicates the machine was not shut down
properly, which could mean that the data on the disk is corrupt. Thus, the File
Manager updates the block allocation map if the dirty bit is set. For large vol-
umes, updating the allocation map is a lengthy process. Thus, you should use
the RS command in favor of the RB command.
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Anytlme you unmount a volume when the Macintosh s in an
unknown state (as after a crash), there is a danger of corruptmg the
disk since the file system caches may have been overwritten.
Unfortunately, there is no way to. determine whether the caches have
been damaged. Although using either the RS or the RB command is
theoretically dangerous, in practice there is rarely a problem. The
authors have never encountered one. -

If you worry that the file system may be damaged, you can force a hard
restart by turning the power off or pressing the restart switch.

S Step

Description. The Step command steps through the specified number of in-
structions or proceeds until the supplied expression is true.

Syntax. s [ n | expr ]

n Is a hexadecimal integer specifying the number of instruc-
tions to step through. Using the S command with n=0 clears
conditions associated with the S command.

expr Steps until expr is true.

About Step

Command-S is equivalent to S without a parameter, which steps through the
next instruction. If you use Command-S, MacsBug ignores commands on the
command line.

The S command is similar to the Trace (T) command except it steps into sub-
routine or A-trap calls; the T command traces over them as though they were one
instruction. If you accidentally step into a subroutine or A-trap you can use the
MR command to get out. (See the MR command description in this appendix for
additional information.) Alternatively, you can use the MacsBug command

gt @sp

if the return address is on top of the stack.
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Stepping through certain MMU instructions can cause MacsBug to hang. If
you're doing MMU programming, be aware that MacsBug executes many in-
structions while executing an S command and expects a valid memory map.
Example

The command
s do=1

steps until the value of D0 is equal to 1.

SB Set Byte

Description. The Set Byte command assigns a byte-sized value starting at
the specified address.

Syntax. SB addr value [ value ] ...
addr Specifies the address at which to start assigning bytes.

value Specifies either an expression or a string. The string must be
enclosed in single quotes. Values separated by spaces are
assigned to successive memory locations.

About SB

Only the least significant byte is used if the value you specify is larger than a

byte. If you specify a string for value, the characters are placed in successive

bytes. The string length is limited only by the length of the command line.
The SB command uses the

MOVE.B

instruction to set the byte so that only the byte location you specify is accessed. This
is important for debugging write-sensitive hardware, as on some video cards.

The SB command sets the dot address to the first location accessed. If you
press Return after executing an SB command, MacsBug displays the memory
justset. (Seealso the SL command description for more information on the per-
ils of setting memory.)
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Example

In the following example, the SB command is used to set memory at the specified
address and then the Return key is pressed to display memory at that address.

sb 774b08 'example'

MacsBug responds with

Memory set starting at 00774b08
Pressing Return causes MacsBug to show the memory that was just set.

00774B08 6578 616D 706C 6500 0000 0000 0000 0000 exampleeesessae

SCé6 Stack Crawl (Ab)

Description. The Stack Crawl command lists stack frame information from
the oldest to the most current stack frame on the stack. You can use SC as an
alias for SC6.

Syntax. scé [ addr ]

addr Specifies the current frame address. If you omit this parame-
ter, the SC6 command uses A6 for addr.

About SC6

Most routines use the LINK and UNLK instructions to allocate a block of
memory for local variables (see Chapter 4 for more information on how LINK
works). Typically register A6 is used to allocate the stack frame and points to
the end of the memory block. The routine’s local variables (inside the stack
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frame) are referenced as negative offsets from A6. (Routine parameters are ref-
erenced as positive offsets from register A6.)

When the LINK instruction (using register A6) allocates a block of memory
on the stack, it must save the previous contents of Aé. For most high level lan-
guages, A6 was probably used as the stack frame pointer for the calling rou-
tine; thus, MacsBug can determine the calling chain using A6 links. Figure A-1
shows a sample calling chain with A6 links.

¢ High memory
ETC.
return address Stack
previous A6 _—
grows
‘_
Caller's
Stack
Frame down
parameters
return address
Current v
Ab previous A6 —_— Low memory
>
Local
Stack
Frame
P,

Figure A-1. SC6 links

From the figure you can see that given the current A6 value, it is possible to
determine the stack frames of previous routines. Furthermore, the return ad-
dress to the calling routine is immediately above the saved A6 value. In this
way, MacsBug can determine the calling chain.
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Most Pascal and C compilers use the LINK mechanism with register
A6 as described here. Many of the ROM routines do not use a stack
frame, and thus the SC6 command may fail when you are inside a
ROM routine. In such cases you can try the SC7 command.

The SC6 command returns two possible error messages.

* A6 does not point to a stack frame—The stack is defined as the area be-
tween theaddress contained in the low memory global CurStackBaseand
the address in register A7. If register A6 (or the supplied address) does
not point to an address within this range, this message is returned.

¢ Damagedstack: A7 mustbe even and <= CurStackBase—Since the stack
starts at CurStackBase and grows down, register A7 must be less than the
address in CurStackBase. Furthermore, the address in register A7 must
be even.

Even if you push a byte-sized géli_xe on the stack, such as

MOVE. B #5, - (A7) :‘~.~-:.

€ gxléfthe stack pomter .an even boundz\ry
hﬂusmse,&epmc&orputsawordvalueonthestackﬂevaiueﬁve
in the high byte of the wo:dand the low byte remains unchanged.

[t
E é‘ Examining the Stack Frame with the SC Command

This example uses the Chapter 11 sample application. Open a window and se-
lect the Bug 2 menu item. Enter MacsBug while the dialog is up and use the

command; MacsBug responds with
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Calling chain using A6 links

A6 Frame Caller

N oS Ak 0N

<main> 005A8F92

0060A5AA 00SAB8C3C EVENTLOO+0096
0060A55E O005A84EC DOMOUSEC+005C
0060A532 005A7F66 MENUCLIC+0010
0060A526 005A8072 MENUPOIN+0OOFA
0060A4EC 005A94EE BUG2+000C

0060A4BE 007795BA

The first row describes the oldest stack frame (procedure); the last row
describes the newest stack frame (procedure). The numbers 1 through7 on
the left were added for reference and are not part of the MacsBug display.
This information is interpreted as follows.

1.

N

NS U e W

At address $005A8F92, an unnamed procedure called the EVENTLOO
(EventLoop) procedure.

Ataddress $5A8C3C (an offset of $96 from the beginning of EventLoop),
the EventLoop procedure called DOMOUSEC (DoMouseClick).

DoMouseClick called MenuClick.

. Atan offset of $10 from the start, MenuClick called the MenuPoint routine.
. MenuPoint called the Bug2 routine.
. The Bug? routine called an unnamed routine.

The unnamed routine called the routine in which the break was encountered.

You can look around with the

ip

command. An abbreviated version of MacsBug's response is

+0020 408064DA MOVE.L ($0E00, 2A0,D2.W*4),$000C (A7)
+0028 408064E2 CMPI.W #$AC00,D1

+002C 408064E6 MOVEM. L (A7)+,D1/D2/A2

+0030 408064EA *BCC.S Dispatcher+0034

+0032 408064EC RTS
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+0034
+0036
+0038

408064EE
408064F0
408064F2

MOVE.L
RTS

MOVE.L

(A7) +, (A7)

$0002 (A7), 50004 (A7)

The previous SC listing tells you that this routine was called from address
$007795BA. Checking this location with the IP command produces the response

007795B6
007795B8
007795BA
007795BC
007795BE
007795C2

MOVE.L
MOVEA.L
JSR
MOVE.L
JSR
ADDQ.L

D3, - (A7)
A2,A0Q
(A0)
D5, - (A7)
*+$39D2
#58,A7

Again, from the SC listing, you can see that this routine was called by the
Bug?2 routine at address $5A94EE. Using the IP command on this address pro-

duces the response

BUG2
+0000
+0004
+0008
+000cC
+0010
+0012
+0014

005A94E2
005A9%4E6
005SA94EA
005A94EE
005A94F2
005A94F4¢
005A94F6

LINK
PEA
MOVE.W
JSR
ADDQ.L
TST.W
BEQ

A6, #SFFEO
-50264 (AS5)
#$0001, - (A7)
PUTUPMES
#$6,A7

DO

BUG2+010A ; O005A85EC

This is as far as we're going to trace backward through the calling chain. It's
easy to continue this process and follow the whole calling chain. Of course,
only routines that create a stack frame appear in the calling chain. For applica-
tions that use A6 links for local variables, tracing the calling chain is easy. If you
break in ROM, as you did here, you may need to trace back a few routines be-
fore you get back to code inside the application.

A dcmd written by scott douglass performs a similar operation. The demd
is called SSC for scott’s stack crawl. SSC displays the calling chain in the oppo-
site order: The most recent routines appear at the top of the listing rather than

at the end. Typing

sscC



» SC6 Stack Crawl (A6) 489

instead of SC in the previous example produces the following response

Displaying stack frame chain

408064ea Dispatcher+0030

0060a478 0060 a4b8 0000 0000 0060 b3£f8 0000 0000 -‘:+:-ev- Yoo

007795ba <no name>

0060a4c6 0001 0060 bl194 0000 a077 3892 2000 0077 ---‘:---tw8 - .w

005a9%4ee BUG2+000C

0060a4£f4 0002 0004 001b 0000 0000 805a al20 0002 «-:erevvvr: z:

005a8072 MENUPOIN+00FA

0060a52e 0004 0004 0060 a55e 005a 84£f0 0000 009d ----- VeReZreene

005a7f66 MENUCLIC+0010

0060a53a 0000 009d 0060 b3f8 0000 0000 0000 0006 -«---- A AR

005a84ec DOMOUSEC+005C

0060a566 0060 a5%a 005a 9a80 00d7 0le9 00e6 Q1f8 - ‘:- Zevevvecnn.

005a8c3c EVENTLOO+0096

0060a5b2 005a 76d4 0001 0060 aSbc 0060 a5c4 0000 -Zve--st-reteen.

005a8f92 <no name>

00000008 <bad frame pointer>

This is similar to the SC command with minor, but often critical, exceptions.
First, the address of the current procedure is given. This line does not appear
at all in the SC listing. Second, the top of the stack before each procedure call
is shown. Since most routines pass parameters on the stack, you can determine
what the parameters to each routine were. For example, when the Bug2 rou-
tine was called (fromMenuPoint+$FA at address $5A8072), the top of thestack
contained the values

0060a4f4 0002 0004 001b 0000 0000 805a al20 0002 -« --re-- 2

If you examine the source for the sample applications (this is from the Chapter
11 sample application), you find that procedures attached to menu items are
passed three word-sized parameters: the window number, the menu jitem num-
ber, and a menu item reference number. Since the sample programs use C calling
conventions, the top item on the stack is the window number (2), the menu item
is next (4), and the third word value is the menu reference number ($1B).
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The source code for the SSC demd comes on the disk included with this
book.

SC7 Stack Crawl (A7)

Description. The SC7 command displays a calling chain by listing all possi-
ble return addresses and the stack location where they are stored.

Syntax. sc7

About SC7

If information on the stack is set up using stack frames, the SC6 command
gives you much more reliable information about the calling chain than the SC7
command. If information is not set up using stack frames, use the SC7 com-
mand to display a possible calling chain.

The SC7 command checks each stack value to determine whether or not it
is a possible return address. A return address must be even and a valid RAM
or ROM address, and it must point immediately after a JSR, BSR, or A-trap in-
struction. Not all values displayed by the SC7 command are necessarily valid,
and you might want to do some additional checking to make sure that the loca-
tions listed by the SC7 command do indeed contain return addresses.

SC7 can return an invalid value if a procedure allocates space for its local
variables but doesn’t initialize all of them. If an old return address is stored in
the space allocated for one of the local variables, the SC7 command will report
it to you as a return address, even though it is just leftover information from
a procedure that was called long ago.

When a JSR instruction executes, it saves the address of the following in-
struction on the stack before jumping to the new location. In the following ex-
ample, before jumping to the DOCLICK procedure, the JSR instruction saves
the address of the next instruction, BRA DOMAINEV+00AOQ, on the stack.

+0036 218D26 PEA -50020 (A6) | 486E FFEOQ
+003A 218D2A JSR DOCLICK ; 00218B3A | 4EBA FEQE
+003E 218D2E BRA DOMAINEV+00AQO ; 00218D90 | 6000 0060

When the DOCLICK routine returns with an RTS instruction, it returns to the
saved address; in this case, it returns to the instruction at address $218D2E.
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The SC7 Display

The SC7 command displays a calling chain in the same order as the SC6 com-
mand: from the oldest to the newest procedure called. For example, typing

SC7

might produce the response

Return addresses on the stack

Stack Addr Frame Addr Caller

0027BB58 0027BB54 00218DC6 CONVERSI+0016
0027BB50 002182C2 DOINITRO+0032
0027BB30 0027BB2C 00218706 DOSETUPM+0054
0027BBOE 0027BBOA 00218D2A DOMAINEV+003A
C027BAFA 003B441E

0027BACS 0027BAC4 00218B72 DOCLICK+0038
0027BAB4 003B51CA

0027BABO 003B51C2

0027BASC 0027BA98 00218AB6 DOMENUDI+002C
0027BA90 008119DA _NewMenu+01EC
0027BASC 00810DA4 _DisableItem+0014
0027BA78 003B1F40

The first column contains the address on the stack where the return address
(or what the SC7 command considers to be a likely candidate) is stored. For the
first line of the previous display, the return address is stored at location
$27BB58 on the stack.

The second column contains the procedure’s stack frame location (if it has
one). The stack frame address is the value of A6 when the PC is within that pro-
cedure. With respect to the preceding listing, the value $27BB0A turns out to
be the value of A6 when the DOCLICK procedure is current.

The last column contains the address of a JSR or BSR instruction and, if that
instruction is part of a named procedure or known A-trap, the name of the pro-
cedure or A-trap and the offset of the instruction within the routine.

If the SC7 command lists a frame address alongside the address of a return
value, it is nearly certain that the address contains a genuine return value. You
need only suspect the ones for which no frame address is listed as being invalid
return addresses.



492 » Appendix A MacsBug Command Summary

There is only one error message the SC7 command returns. This is the stan-
dard sanity check on the value of A7. The SC7 command assumes that register
A7iseven and points to the top of the stack, and that it is smaller than or equal
to @CurStackBase. If this is not the case, MacsBug displays the message,
“Damaged stack: A7 must be even and <= CurStackBase.”

» SHOW

Description. The SHOW command controls the memory display in the up-
per left corner of the MacsBug screen. By default the SHOW command dis-
plays the top of the stack.

Syntax. SHOW [ addr | 'addr' ] [ L | W | A | LA ]

addr Specifies the address from which memory is shown. If you
specify 'addr', the specified address is evaluated each time
the display is updated. The data at the evaluated address is
also updated.

If you specify addr without quotes, the specified address is
evaluated when you execute the Show command, and that
addressisused until you change the Show optionsby execut-
ing another Show command.

L Specifies that memory be shown in long-word format.

w Specifies that memory be shown in word format.

A Specifies that memory be shown in ASCII format.

LA Specifies that memory be shown in combined long-word and
ASCII format.

» About SHOW

Anytime you are in MacsBug, the values shown by the SHOW command are

current. Thus, if the SHOW command is displaying the stack, the values

shown are the same as if you looked at the memory with the DM command.
Entering SHOW without parameters cycles between the four display formats.
To restore the default stack display, enter

show 'sp' 1
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The SHOW command is a very useful command though it is little known and
undervalued. Essentially it puts another area of the MacsBug display at your
disposal to display whatever value or values you need to keep track of as you're
debugging or testing code. Chapter 17 discusses uses of the SHOW command.

Example

The following command shows routine parameters for routines using LINK
instructions to set up the stack frame.

show 'a6 + 8°'

This forces the SHOW command to evaluate the address A6+8 every time you
enter MacsBug. A6 points to the end of the current stack frame (local variables
arereferenced via a negative offset from register A6). Eightis added toskip the
previous contents of A6, which arestored at A6, and the return address, which
is stored at A6+4 (see Figure A-1 in the SC6 command description). Thus, pa-
rameters passed to the current routine begin at A6+8.

SL Setlong

Description. The Set Long command assigns 32-bit values starting at the
specified address.

Syntax. SL addr value [ value ] ...

addr Specifies the address where the SL command starts assigning
the specified values.
value Specifies either an expression or a string. Strings must be en-

closed in single quotes.

About SL

If you specify an expression for value, it is evaluated to a 32-bit value. If you
specify a string for value, the characters are placed in successive bytes. The
string length is limited only by the length of the command line. If you want to
enter a P-string, you must enter the length byte manually using the SB com-
mand; if you want a C-string, make sure the string concludes with a 0 byte.

The SL command sets the dot address to the address of the first long-word
set. If you press Return after setting memory with the SL command, MacsBug
displays the memory just set.
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Note »

First Example

Suppose you want to set a bus error value at location 0. This is useful for locat-
ing areas in your program that reference a nil handle. Although the three-step
process outlined previously is overkill for this job, itisused anyway. In reallive
debugging with 32-bit addresses, it is important to make sure you set memory
correctly. Nothing is more frustrating than tracking a bug and then finding it
was a bug you created by improperly setting memory an hour earlier!

Step one, display the memory you are about to change:

am 0
MacsBug responds with

Displaying memory from 0

00000000 0081 0000 4080 2314 007E A70C 0078 SEAE ««+-@«*-+~e=- whe
Step two, set the memory with

sl . 50££c003

MacsBug responds with

Memory set starting at 00000000
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Step three, check your work by pressing the Return key. MacsBug responds with

00000000 SOFF C003 4080 2A14 OO7E A70C 0078 SEAE P--+@-*«-~c-.x”-

Another Example

The SL command treats each value as a 32-bit value. Spaces separate values. Thus,
s1 002b04f8 1 222 3333

sets 12 consecutive bytes ($C for purists) to the following.

Memory set starting at 002BO4F8

002B04F8 0000 0001 0000 0222 0000 3333 6D6S 6D6F -+ - "+ 33memo

SM Set Memory

Description. The Set Memory command assigns values to memory, starting
at the specified address.

Syntax. SM addr value [ value ] ...

addr Specifies the address where the SM command starts assign-
ing the specified value to bytes.

value Specifies either an expression or a string. Strings must be en-
closed in single quotes.

About SM

If you specify an expression for value, the size of the assignment is determined
by the size of value. You can set specific assignment sizes by using the SB, SW,
or SL commands.
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Note

[ 2

SO Step Over

Description. The Step Over command steps through the specified number
of instructions or until the specified expression is true.

Syntax. so | T [ n | expr ]

Either SO or T can be entered to Step Over or Trace.

n Is a hexadecimal integer specifying the number of instruc-
tions to step through.
expr Specifies that the processor step until the condition specified

by expr is met. The condition is cleared by using the SO com-
mand with n=0, as in SO 0.
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About SO

If you do not specify any parameters for the SO command, it steps through the next
instruction. The SO command is similar to the Step command, except SO treats
subroutines and traps as a single instruction rather than stepping into them.

One of the most common uses for SO is walking through code, one instruc-
tionata time. In this case it is easier to use the shortcut Command-T. When you
enter Command-T, commands in the command line are ignored. You can also
use T instead of SO. In fact, the SO command is often referred to as Trace.

When stepping over a Toolbox trap with the auto-pop bit set, MacsBug cor-
rectly returns to the address on the top of the stack at the time of the trap call
(instead of to the address immediately after the trap).

If you step over a LoadSeg trap, MacsBug will stop at the first instruction
of the loaded segment.

Stepping through certain MMU instructions can cause MacsBug to hang.
If you’re doing MMU programming, be aware that MacsBug executes many
instructions while executing an S or SO command and expects a valid
memory map.

Step Over and A-trap Actions

The SO (or Trace) command disables all other MacsBug A-trap actions when
used to trace over an A-trap. Thus, if you enter the command

atb
which causes MacsBug to break on all A-trap calls, and then

t

to step over an A-trap, MacsBug will not break on traps called by the trap that
you traced over. If you want MacsBug to break, use the command

gt pc+2
rather than SO or T to step across the trap.

Example

The following command steps through five instructions.

so 5

MacsBug responds with a version of the following display.
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Step (over)

No procedure name

00774BF6  MOVEQ #$6E,DO ; 'n' | 706E
00774BF8  ADDA.L DO, A0 | D1CO
00774BFA  MOVEA.L A0,Al | 2248
00774BFC  CMPA.L Al,A2 | B5C9
00774BFE  BNE.S *+$0006 ; 00774C04 | 6604

» SS Step Spy

Description. The Step Spy command calculates a checksum for a specified
memory range before executing every instruction. If the checksum value
changes, MacsBug is invoked.

Syntax. ss addrl [ addr2 )

addrl Specifies that MacsBug should calculatea checksum for the
long word at addr1. If you specify addr2, MacsBug calcu-
lates a checksum for the range of memory defined by addr1
and addr2.

» About SS

MacsBug uses checksumming to determine whether the contents of memory
have changed. Checksums are described further under the ATSS and CS com-
mands. Three MacsBug commands use checksums to determine if memory
changes: ATSS, CS, and SS.

The CS command calculates a checksum each time CS is entered. ATSS cal-
culates a checksum before every A-trap call. The SS command calculates a
checksum before every processor instruction.

The SS command is very slow. Since the ATSS command calculates a check-
sum only before A-traps, it is considerably faster. You can use the ATSS com-
mand to zero in on a range of instructions containing the instruction that is af-
fecting the value that concerns you. When the ATSS command invokes
MacsBug, you know that the A-trap that is about to execute is not responsible
for the change. You also know that the offending instruction in the previous
A-trap or any instruction executed between the previous A-trap and the
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instruction pointed to by the PC. You can now use the SS command to find
the instruction.

The slowness of the S5 command is useful for slowing down drawing routines.
You can watch how the standard MDEF draws menus, for example, or figure out
why some part of your application flickers. (See Chapter 17 for more information.)

The SS command is optimized for operating on a single long word. This is
the default if you enter only addr1.

When you enter theSS command, the application begins to execute immedi-
ately. When the long word or memory range changes, MacsBug displays the
debugging screen and clears the action set with the SS command. At this point,
you know that the instruction that caused memory to change is the instruction
preceding the instruction pointed to by the PC.

If the SS command is interrupted with a breakpoint or otherwise, the SS ac-
tionis cleared. You can use Command-V to find the SS command in the history
buffer so you don’t have to type the command again.

Example

The following example sets SS to checksum the long word at $9D6
(WindowList).

ss 9d6

MacsBug displays the message

Checksumming from 000009D6 to 000009D9

and continues immediately. Execution is painfully slow. With MultiFinder
running, you break relatively quickly since MultiFinder makes WindowList
current (for background applications) when it gives applications background
processing time.

Step Spy checksum was changed at 4080EF38 _BlockMove+0096

Step Spy cleared

If you just want to slow the Macintosh down so you can watch drawing oc-
cur or test your patience, you can use a command such as

ss 0
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which checks if thelong-word value at location 0 changes (which it shouldn’t).
To slow the machine down even more you could checksum the ROM (which
better not change while the machine is on!). Type

ss rombase” rombase”+4000

You can slow the machine down by different amounts cfepending on the
amount of memory you checksum.

SW Set Word

Description. The Set Word command assigns 16-bit values starting at the
specified address.

Syntax. sw addr value [ value ] ...

addr Specifies the address where the SW command starts assign-
ing the specified value to words.

value Specifies either an expression or a string. The string must be
enclosed in single quotes.

- About SW

If you specify an expression for value, the low order word of its value is used.
If you specify a string for value, MacsBug places the characters in successive
bytes. The string length is limited only by the length of the command line.

The SW command sets the dot address to the first byte set. If you press Re-
turn after executing SW, MacsBug displays the memory just set.
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Note »

~ You set memory at your own peril. If you realize that you have
 specified the wrong address after executing a command that sets
memory, it might be safest to use RS or RB to start over. The safest way

~ toset memory is to use thls sn:nple three-step process.

1; Dlsplay the mernory you want to change with the DM command
dm. 7a3520 . -

2. Check to make sure this is the correct address and then use the SW
- command with the dot address as the address parameter.

sw . 8020 20

" 3. Make sure everyfhmg wentas planned by pressing Return to dlsplay
the memory you }ust set.

Using the SW Command

Suppose you want to annoy one of your coworkers who doesn’t understand
the Macintosh as well as you do. One fun (and harmless) way to do this is to
increase the value of the low memory global MenuFlash. This word-sized pa-
rameter determines thenumberof times a menu item flashes afteritis selected.
Setting this value to $50 will annoy someone too much; they will simply restart
at the earliest opportunity. A value of about twelve is enough to irritate, but
probably won’t force immediate action, just confused looks of disbelief.

You want to be sure not to damage any work in progress on the machine;
use the three-step process outlined previously todo the jobright. Step one, dis-
play the memory you are about to change:

dm MenuFlash

Mostmachines are set toa menu flash value of three. On my machine MacsBug
responds with

Displaying memory from 0A24
00000A24 0003 0000 0000 0000 0000 0000 Q000 0000 == rermrervrmnnn

Set the memory so that menus flash twelve times.
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Sw . C

MacsBug responds with

Memory set starting at 00000A24

Finally, check your work by pressing the Return key. MacsBug responds with

00000A24 000C 0000 0000 0000 0000 0000 0000 0000 +=cceecrenveenes

Rebooting automatically fixes the problem, of course.

e A T e S e T S I R TR e e S R |
Another Example

The SW command treats each value as 16 bits. Spaces separate values. Thus,

sw 002b04f8 1 222 67fff

sets 6 consecutive bytes to the following.
Memory set starting at 002B04F8

002B04F8 0001 0222 7FFF 2Aa14 O0O7E A70C 0078 S5EAE «--"+ekoem.ooyn.

> SWAP

Description. The SWAP command controls the frequency of display swap-
ping between MacsBug and the application. How the swapping takes place de-
pends on whether the MacsBug display is on the same screen as the menu bar.

Syntax. swap

> About SWAP

If your MacsBug display is on the same screen as your menu bar, the SWAP
command toggles between the following two modes:

* When the MacsBug screen is displayed, at any time step or A-trap trace
information is added to the MacsBug display.

® During the normal mode of operation, when MacsBug appears only
when called upon.
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Note »

If you have multiple screens, you should use one screen for your main
screen (the menu bar screen) and another for the MacsBug screen. You can
select the menu bar screen and the MacsBug screen by using the Monitors
CDEYV (in the Control Panel on the Apple menu). To select a different screen
for the MacsBug display, press the Option key and drag the Macintosh icon to
the desired screen. Configuring MacsBug is discussed in Chapter 2.

If you are using one screen for your application’s display and a different
screen for the MacsBug display, the SWAP command toggles between the fol-
lowing two modes:

e The MacsBug display is always visible.
» Thenormalmode of operation; MacsBug appears only when called upon.

When MacsBug remains visible on one screen, that device is removed
from the device list and is no longer accessible to QuickDraw (or to
~ well-behaved applications). If you dragged a window to that screen
before using the SWAP command it is inaccessible until you enter the
.;...SWAP command agam I :

Example

Ifyou use a single screen, the SWAP command displays the following messages:

Display will only be swapped at a break

Display will be swapped after each trace or step

If you use two screens, the SWAP command displays the following messages:

MacsBug will remain visible always

MacsBug will only be swapped at a break

Atypical use of SWAP is in conjunction with the ATT command. For example,
entering

swap;atta;g
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causes MacsBug todisplay every trap called. If you have two screens, it's inter-
esting to watch all the trap calls scroll by. To stop the display, enter

atc;swap;g

> SX Symbol eXchange

Description. The Symbol eXchange command toggles between displaying
and not displaying symbol names in place of addresses.

Syntax. sx [ ON | OFF |

If you omit the parameter, the SX command toggles between the two modes.
The default setting is ON.

» About SX

By default MacsBug displaysaddresses of disassembled instructions as offsets
from the beginning of the procedure to which they belong. To do this, MacsBug
mustsearch the heap for symbols. Since this process can be slow, MacsBug pro-
vides a way to disable it. Disabling it, of course, can slow you down, since you
must then specify all addresses as absolute addresses. Using the SX command
generally makes sense only on 68000-based Macintoshes.

Example

In the following example, the IR command disassembles the DOCLICK proce-
dure. Then the SX command is used to turn symbols off, and the same code is
disassembled once again. (Only part of the procedure is shown due to space
considerations.)

ir doclick

MacsBug responds with

Disassembling from doclick

DOCLICK
+0000 218B3A LINK A6, #$FFCE | 4ES6 FFCE
+0004 218B3E  MOVEM.L D6/D7, - (A7) | 48E7 0300

+0008 218B42 MOVEA.L $0008 (A6) ,A0 | 206E 0008



» TD Total Dispiay 505

+000C 218B46 LEA -$0020(A6),Al | 43EE FFEO
+0010 218B4A MOVE.L (AO0)+, (Al)+ | 22D8
+0012 218B4C MOVE.L (A0)+, (Al)+ | 22Dp8
+0014 218B4E MOVE.L (AO0)+, (Al)+ | 22D8
+0016 218B50 MOVE.L (AO0)+, (AL)+ | 22D8
+0018 218B52 SUBQ.W #$2,A7 | 554F
+001A 218B54 MOVE.L -$0016(A6),- (A7) | 2F2E FFEA
+001E 218B58 PEA -$0026 (A6) | 486E FFDA

If you then enter
sX
and use the IR command, MacsBug displays

Disassembling from 218b3a

No procedure name

218B3A LINK A6, #$FFCE | 4E56 FFCE
218B3E MOVEM.L D6/D7, - (A7) | 48E7 0300
218B42 MOVEA.L $0008 (A6),A0 | 206E 0008
218B46 LEA ~$0020(A6),Al1 | 43EE FFEO
218B4A MOVE.L (AO0)+, (Al)+ | 22D8
218BAC MOVE.L (AO)+, (Al)+ | 22D8
218B4E MOVE.L (A0)+, (Al)+ | 22D8
218B50 MOVE.L (A0)+, (Al)+ | 22D8
218B52 SUBQ.W #52,A7 | 554F
218B54 MOVE.L -$0016(A6),- (A7) | 2F2E FFEA
218B58 PEA -$0026 (A6) | 486E FFDA

» TD Total Display

Description. The TD command displays all CPU registers in the output
region of the MacsBug display.

Syntax. T
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» About TD

Since the registers displayed in the status region of the MacsBug screen are
continuously updated, you can use the TD command to record values between
commands or to log register values to a file. You can also use the TD command
to display the values of special registers in the 68020 and 68030 that are not
shown in the status region of the MacsBug screen.

Use the TM command to display the contents of the 68030 MMU registers;
use the TF command to display the contents of the 68881 registers.

Consult the appropriate Motorola manual for additional information about
the 68020 and 68030 registers.

Example
Using the
td

command on a Mac IIx class machine produces a response such as

68030 Registers

DO = 00000000 A0 = 007701CE USP = 6318278D
D1 = 00000001 Al = 0000014A MSP = AlEE7B5A
D2 = 00780030 A2 = 408079E4 ISP = 0077019E
D3 = 00780007 A3 = 00000000 VBR = 00000000
D4 = 00770312 A4 = 006DCF54 CACR = 00002101 SFC = 7
D5 = 00000000 A5 = 00785A8C CAAR = 99EAATED DFC = 7
D6 = 000BEECS8 A6 = 007701DE PC = 40807A64
D7 = 00000000 A7 = 0077019E SR = SmxNZvC Int =0

» TF Total Floating-Point Register Display
Description. The TF command displays all 68881 registers.

Syntax. TF
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About TF

The 68881 registers are not shown in the status region of the MacsBug screen.
To display the 68000, 68020, or 68030 registers, use the TD command. To dis-
play the 68030 MMU registers, use the TM command.

Consult the appropriate Motorola manual for additional information about
the 68881 registers.

Example

Using the

tf

command on a Mac IIx class machine produces a response such as

68881/68882 FPU Registers

FPO = 400D FFFFFFFE 00FA9150 3.27679999847703808e+4
FP1 = 3FFF 80000000 00000000 1.00000000000000000e+0
FP2 = 7FFF FFFFFFFF FFFFFFFF NAN (255)
FP3 = 7FFF FFFFFFFF FFFFFFFF NAN (255)
FP4 = TFFF FFFFFFFF FFFFFFFF NAN (255)
FPS = 7FFF FFFFFFFF FFFFFFFF NAN (255)
FP6 = TFFF FFFFFFFF FFFFFFFF NAN (255)
FP7 = 7FFF FFFFFFFF FFFFFFFF NAN(255)
EE MC CC QT ES AE

FPCR = 00 00 FPSR = 00 00 02 08 FPIAR = 00000000

™ Total MMU Display

Description. The TM command displays the MMU registers common to the
68551 and 68030 processors.

Syntax. 1™
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» About TM

The MMU registers are not shown in the status region of the MacsBug display.
You can use the TM command to determine whether a Macintosh II has a
PMMU chip installed without opening the cover.

To display the 68000, 68020, or 68030 registers, use the TD command. To dis-
play the 68881 registers, use the TF command.
Example
Using the

tm

command on a Mac IIx class machine produces a response such as

68030 MMU Registers
CRP

JFFF000240800050 TC

80F84500
00441058F1B7FF77 PSR = EE47

SRP

» TMP TeMPlates

Description. The TMP command lists all templates that match or partlally
match the specified name.

Syntax. T™P [ name |

name Is a string of characters. The TMP command displays the
names of all templates that begin with name. If you omit name,
the TMP command lists all template names.

» About TMP

Templates allow you to format memory displays. They are kept in the Debug-
ger Prefsfileinthe " mxwt ' resource. The ' mxwt"' resource 100 contains tem-
plates for data structures created and maintained by the Toolbox or operating
system. You can create your own templates to display data structures created
by your application. The Debugger Prefs file that comes with the accompany-
ing disk contains a number of templates.

Chapter 19 contains a detailed discussion on creating templates both in
ResEdit and with the MPW Rez tool.
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Example
To display all templates that begin with the letter G, enter the command

tmp g
With your Debugger Prefs file installed, MacsBug responds with

Template names
GrafPort
GrafGlobals

Grafvars

T Trace

Description. The Trace command is identical to the Step Over command de-
scribed elsewhere in this appendix, except a T is used in place of SO.

WH WHere

Description. The Where command returns information about the location
of the specified trap, symbol, or address.

Syntax. wH [ addr | trap ]

addr Specifies that you want information about the location of the
instruction at addr.

trap Specifies the trap name or number whose location you want.

About WH

If you do not specify a parameter, the WH command uses the program counter
for addr. If you specify an address in ROM, the WH command looks for the pre-
ceding trap and displays the address of the instruction as an offset from the
start of the trap. The WH command sets the dot address to the address you
specify. If you specify a trap, the dot address is set to the address at the begin-
ning of the trap.
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Note »

Since MacsBug does not know the address or name of all ROM
routines, the WH command often returns the wrong trap name for
ROM addresses. You may have noticed that often when the machine
crashes the PC is in a procedure named _StripAddress. It would seem
that Apple should be able to write a more robust version of this call!
What's actually happening is that the crash occurred in the Memory
Manager, probably due to a corrupted heap. The Memory Manager
routines are in the same area in the ROM as _StripAddress (you can
verify this by looking in the RomMaps supplied with MPW), so
MacsBug thinks most of the Memory Manager calls belong to the

_StripAddress routine.

To completely satisfy yourself of this, you can examine the

_StripAddress routine with the command

il stripaddress

Depending on whether you are running a 32-bit clean system,
MacsBug will return a display such as

Disassembling from stripaddress

_StripAddress
+0000 4080E3A8  AND.L . MaskBC, DO | coBg 031a
+0004 40B0E3AC RIS | 4E75

(the remainder of the listing belongs to other routines)

If you specify an address in RAM, the Where command tells you if the in-
struction is in a heap block and, if so, which heap block. The Where command
also tells you the name of the routine containing the instruction at the specified
address and the offset of the instruction from the start of the routine.

If you specify a trap name or number, the Where command tells you the cor-
responding number or name. The Where command also tells you whether the
code for the trap is in ROM or in RAM. If the code is in RAM, the trap is patched.

Some ROM routines (QuickDraw routines in particular) call other system rou-
tines without going through the trap dispatcher. These instructions resemble

007AC6D6 JSR ([51A08]) | 4EBO B81El 1A08



» WHWHere 511

There are several side effects to calling a routine without the trap dis-
patcher. First, MacsBug does not break on the trap if an A-trap action is set.
Second, if itis a system call, certain registers that are normally saved by the
trap dispatcher may be destroyed across the call. The final side effect (which
is the reason QuickDraw calls traps this way) is that the extra overhead
incurred by thetrap dispatcherisavoided; therefore, the call executes slightly
faster (the Quick in QuickDraw).

You can determine which routine is being called with the WH command. To
see which routine is being called, you can use the following WH command.

wh 1a08-e00/4+a800

MacsBug responds with

Trap number ABO2 (_BitsToPix) starts at 007A6BF0 in RAM
It is 007A6BF0 bytes into this heap block:

Start Length Tag Mstr Ptr Lock Prg Type 1ID File Name

e 00000000 00000000+00 N
or
Address 0000ABO2 is in the System heap
It is 00001BFA bytes into this heap block:

Start Length Tag Mstr Ptr Lock Prg Type ID File Name

e 00008F08 000021CC+00 N

The parameter to the aforementioned WH command calculates the trap
number from the address of its entry in the trap table. On Mac Il class machines
the trap table for Toolbox routines begins at address $00000E00, and each entry
is4byteslong. This gives the trap number relative to $A800, which is the begin-
ning of the Toolbox traps. Thus, the command is simply performing the opera-
tion
wh ab02

For system routines (trap numbers less than $A800) the trap table begins at lo-
cation $00000400. Thus, to get the name and the address of a system trap from
an instruction such as

007A0200 JSR ([($0488]) | 4EBO B1El 0488
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you could use the line

wh 488-400/4+a000

In this case MacsBug responds with

Trap number A022 (_NewHandle) starts at 00785EEE in RAM
It is O0785EEE bytes into this heap block:
Start Length Tag Mstr Ptr LockPrg Type 1ID File Name
e 00000000 FFFFFFFF+01 N
or
Address 0000A022 is in the System heap
It is 0000111A bytes into this heap block:

Start Length Tag Mstr Ptr LockPrg Type ID File Name

¢ 00008F08 000021CC+00 N

Of course your programs should never call a trap directly like this. If you
need to speed up aloop and want to avoid the trap overhead, use GetTrapAd-
dress and then JSR to that routine. Of course if you do this for a system routine
(trap number below $A800), you must save registers A0, A1, D1, and D2 if you
rely on their values not changing across the call.

Examples
If you type

wh 218b3a

and address $218B3A is inside your application program, MacsBug might
respond with

Address 00218B3A is in the Application heap at DOCLICK
It is O00OOO0O8AE bytes into this heap block:

Start Length Tag Mstr Ptr Lock Prg Type ID File Name

e 0021828C 00000B50+04 R 00218268 L P CODE 0002 0526

You can supply a trap name to the WH command, as in

wh menuselect
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in which case MacsBug responds with

Trap number A93D (_MenuSelect) starts at 003C02A2 in RAM
It is 0019F732 bytes into this heap block:

Start Length Tag Mstr Ptr Lock Prg Type 1ID File Name
00220B70 00054FF0+00 F

For traps thathave not been patched, MacsBug has a brief response. For exam-
ple, typing

wh getmouse
causes MacsBug to display

Trap number A972 (_GetMouse) starts at 4080F12E in ROM



Note

| 2

Appendix B

Macro, Template, and
Dcmd Summary

The Debugger Prefs file included on the disk that came with this book contains
a number of useful macros, templates, and demds. Many of these were used
in the text,and many others are listed only here. This appendix contains a com-
plete listing of all macros, templates, and demds in the Debugger Prefs file.

Macros

Macros have a variety of uses; the most common is to give names to low
memory global variables. Thus this section is broken down into two subsec-
tions: Low Memory Globals and Other Macros.

Low Memory Globals

These low memory globals are useful for debugging, not programming. In
general, applications should not directly change low memory variables.

The globals are listed in alphabetical order. They are also in the Prefs.r file
on the disk that came with this book. You can use that file to format these
low-mems any way you like.

System globals are hsted in the Vanables section attl
chapter in Inside Maci se ¢
only to the Macmtosh Plus or newer. ey

515
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Name Address Comment
ABusDCE 02DC  Pointer to AppleTalk DCE
ABusVars 02D8  Pointer to AppleTalk local variables
ACount 0A9A Last Alert stage [word]
ADBBase O0CF8 Pointer to Front Desk Bus variables
AGBHandle 0D1C  Handle to AppleTalk global block
AlarmState 021F Bit 7=Apple logo on/ off, Bit 6=beeped, Bit

0 = enable [byte]
ANumber 0A98 ID if Jast Alert displayed [word]
ApFontID 0984 Application font ID—reset from PRAM [word]
App2Packs 0BC8 Handles to Pack 8 through 15 [8 handles]
ApplLimit 0130 Application limit [pointer]
ApplScratch 0A78 12-byte scratch area reserved for applications
ApplZone 02AA  Application heap zone [pointer]
AppPacks 0ABS8 Handles to Pack 0 through Pack 7 [8 handles]
AppParmHandle 0AEC  Handle to Finder information on launch
ASCBase 0CCO0  Pointer to Sound Chip
AtalkHk1 0B14 AppleTalk hook [pointer]
AtalkHk2 0B18 AppleTalk hook [pointer]

AtMenuBottom 0AQ0C  Used by the Menu Manager for scrolling menus
AuxCtlHead 0CD4  Auwxiliary information for color controls [pointer]
AuxWinHead 0CD0  Auwxliary information for color windows

[pointer]
BNMQHd 0B60 Head of background notification queue
BootDrive 0210 Drive number of boot drive [word]
BootMask 0BOE  Used during boot [word]
BootTmp8 0B36 Temporary memory used during boot [8 bytes]
BtDskRfn 0B34 Reference number of boot disk driver [word]
BufPtr 010C Top of application memory [pointer]
BufTgDate 0304 Time stamp [word]
BufTgFBkNum 0302 Logical block number [word]
BufTgFFlg 0300 Flags [word]

‘ BufTgFNum 02FC  File number [long]
BusErrVct 0008 Bus error vector
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Name Address Comment

CaretTime 02F4 Caret blink ticks [long]

ChooserBits 0946 Bit 7=0, don't run; Bit 6=0, gray out AppleTalk
[byte]

ChunkyDepth  0D60  Depth of the pixels

CkdDB 0340 Used when searching a directory [word]

CloseOrnHook  0A88  Pointer to routine called when closing desk
accessories

ColLines 0C22  Screen vertical pixels [word]

CoreEditVars 0954 Core edit variables [12 bytes]

CPUFlag 012F $00=68000, $01=68010, $02=68020 (old ROM
inits to $00)

CQDGlobals 0CCC  QuickDraw global extensions [long]

CrsrAddr 0888 Address of data under cursor [long]

CrsrBase 0898 ScrnBase for cursor [long]

CrsrBusy 08CD  Cursor locked out? [byte]

CrsrCouple 08CF  Cursor coupled to mouse? [byte]

CrsrDevice 089C Current cursor device [long]

CrstNew 08CE  Cursor changed? [byte]

CrsrObscure 08D2  Cursor obscure semaphore [byte]

CrsrPin 0834 Cursor pinning rectangle [8 bytes]

CrsrPtr 0D62  Pointer to cursor save area

CrsrRect 083C Cursor hit rectangle [8 bytes]

CrsrRow 08AC  Rowbytes for current cursor screen [word]

CrsrSave 088C  Data under the cursor [64 bytes]

CrsrScale 08D3  Cursor scaled? [byte]

CrsrState 08D0  Cursor nesting level [word]

CrsrThresh 08EC  Delta threshold for mouse scaling [word]

CrsrVis 08CC  Cursor visible? [byte]

CurActivate 0A64  Window slated for activate event [pointer]

CurApName 0910 Name of application [STRING[31]]

CurApRefNum 0900 RefNum of application’s resFile [word]

CurDeactive 0A68  Window slated for deactivate event [pointer]

CurDeKind 0A22  Window kind of deactivated window [word]
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Name Address Comment

CurDirStore 0398 Save directory across calls to Standard File [long]
CurDragAction 0A46  Implicit action procedure for DragControl

[pointer]
CurFMDenom 0994 Current denominator of scale factor [point]
CurFMDevice  098E Current font device [short]
CurFMFace 098C Current font face [byte]

CurFMFamily 0988 Current font family [short]

CurFMInput 0988 Current QuickDraw FMInput Record [pointer]
CurFMNeedBits 098D  Does Font Manager need bits? [byte]
CurFMNumer 0990 Current numerator of scale factor [point]

CurFMSize 098A  Current font size [short]
CurJTOffset 0934 Current jump table offset [word]
CurMap 0A5A  Reference number of current map [word]
CurPageOption 0936 Current page 2 configuration [word]
CurPitch 0280 Current pitch value [word]
CurrentA5 0904 Current value of A5 [pointer]
CurStackBase 0908 Current stack base [pointer]
DABeeper 0ASC  Current error sound procedure [pointer]
DAStrings 0AA0  Current alert string substitutions

{4 handles to strings]
DefltStack 0322 Default size of stack [long]
DefVCBPtr 0352 Default volume’s volume control block [pointer]
DeskCPat 0CD8  PixPatHandle to desk pixpat
DeskHook 0A6C  Hook for painting the desk [pointer]

SetOSDefKey 0CDC  Password for SetOSDef [long]
DeskPattern 0A3C  Desk pattern [8 bytes]

DeskPort 09E2 Pointer to desk grafPort

DeviceList 08A8  List of display devices [handle]

DiskVars 0222 Variables used by .SONY driver [62 bytes]
DskWrl1l 012F Try 1-1 disk writes? [byte]

DlgFont 0AFA  Current font for dialogs [word]

DoubleTime 02F0 Double click ticks [long]
DragFlag 0A44  Implicit parameter to drag control [word]
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Name Address Comment
DragHook 09F6 User hook during dragging [pointer]
DragPattern 0A34  Pattern used to drag controls and windows
[pattern]
DrMstrBlk 034C Master directory block in a volume (MFS) [word]
DrvQHdr 0308 Queue header of drives in system [10 bytes]
DSAlertRect 03F8 Rectangle for disk-switch alert [8 bytes]
DSAlertTab 02BA  System error alerts [pointer]
DSCtrAdj O0DA8  Center adjust for DS rect. [long]
DSDrawProc 0334 Alternate SysError draw procedure [pointer]
DSErrCode 0AF0  Last system error alert ID
DskErr 0142 Disk routine result code [word]
DskRtnAdr 0124 Used by disk driver [pointer]
DskSwtchHook 03EA  Hook for disk switch dialog [pointer]
DskVerify 012C  Used by 3.5 disk driver for read/ verify [byte]
DSWndUpdate 015D  GNE not to paintBehind DS AlertRect? [byte]
DTQFlags 0D92  Flag word for DTQueue
DTQueue 0D92  Deferred task queue header [10 bytes]
DTskQHdr 0D94  Pointer to head of queue
DTskQTail 0D98  Pointer to tail of queue
EjectNotify 0338 Eject notify procedure [pointer]
EndSRTPtr 0DB4  Points to end of the Slot Resource Table
(Not SRT buffer)
ErCode 03A2  Disk driver async errors [word]
EventQueue 014A Event queue header [10 bytes]
EvtBufCnt 0154 Max number of events in SysEvtBuf-1 [word]
ExpandMem 02B6 Pointer to expanded memory block
ExtFSHook 03E6 Used by external file system [pointer]
ExtStsDT 02BE SCC ext/sts secondary dispatch table [16 bytes]
FCBSPtr 034E Length word of the file-control-block buffer
[pointer]
FDevDisable 0BB3 $FF to disable device-defined style extra
FileVars 0340 File system variables [184 bytes]
Filler3A 0214 Used by Standard File
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Name Address Comment

Finder 0261 Private Finder flags [byte]

FinderName 02E0 The name of the Finder [String[15]]

FLckUnlck 0348 Flag used by SetFilLock, RstFilLock [byte]

FIEvtMask 025E Mask of allowable events to flush at
FlushEvents [word]

FlushOnly 0346 Flag used by UnMountVol, FlushVol [byte]

FMDefaultSize 0987 Default size of Font Record [byte]

FMDotsPerInch  09B2 Dots per inch of current device [point]

FMgrOutRec 0998 QuickDraw font output record [pointer]

FMStyleTab 09B6  Style heuristic table supplied by device [18 bytes]

FondID 0BCé6  ID of last font definition record (FOND) [word]

FondState 0903 Saved FOND purge state [byte]

FontFlag 015E Font manager loop flag [byte]

FOutAscent 09A5  Height above baseline [byte]

FOutBold 099E Bolding factor [byte]

FOutDenom 09AE  Denominators of scaling factors [point]

FOutDescent 09A6  Height below baseline [byte]

FOutError 0998 Error code [word]

FOutExtra 09A4  Extra horizontal width [byte]

FOutFontHandle 099A  Font bits [handle]

FOutltalic 099F Italic factor [byte]

FOutLeading 09A8  Space between lines [byte]

FOutNumer 09AA  Numerators of scaling factors [point]

FOutRec 0998 Font Manager output record [pointer]

FOutShadow 09A3  Shadow factor [byte]

FOutULOffset  09A0  Underline offset [byte]

FOutULShadow 09A1 Underline “halo” [byte]

FOutULThick 09A2  Underline thickness [byte]

FOutUnused 09A9  Reserved [byte]

FOutWidMax 09A7  Maximum width of character [byte]

FPState 0A4A  Floating point state [6 bytes]

FractEnable 0BF4 If true enables fractional font widths [byte]
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Name Address Comment

FrcSync 0349 When set, all File System calls are synched [byte]

FSBusy 0360 Nonzero when File System is busy [word]

FScaleDisable 0A63  If true, disables font scaling [byte]

FScaleHFact 0BF6 Horizontal font scale factor [long]

FScaleVFact OBFA  Vertical font scale factor [long]

FSFCBLen 03F6 Length of the FCBS or -1 if old File System

FSQHdr 0360 Header of the file I/ O queue [pointer]

FSQHead 0362 First queued command in File System queue
[pointer]

FSQThail 0366 Last File System queue element [pointer]

FSQueueHook  03E2 Hook to capture all File System calls [pointer]

FSTemp4 03DE  Used by File System [long]

FSTemp8 03D6  Used by File System [8 bytes]

FSVarEnd 03F6 End of File System variables

GetParam 01E4 System parameter scratch [20 bytes]

GhostWindow  0A84  Window hidden from FrontWindow [pointer]

GotStrike 0986 Do we have the strike? (Font Manager) [byte]

GrafBegin 0800 First QuickDraw system global

GrafEnd 08F2 Last QuickDraw system global

GrayRgn 09EE Rounded gray desk region [handle]

GZMoveHnd 0330 Moving handle for GrowZone [handle]

GZRootHnd 0328 Root handle for GrowZone [handle]

GZRootPtr 032C  Root pointer for GrowZone [pointer]

HeapEnd 0114 End of heap [pointer]

HiHeapMark OBAE  Highest address used by a zone below sp [long]

HiKeyLast 0216 Same as KbdVars

HiliteMode 0938 Used for color highlighting

HiliteRGB O0DAO  RGB of hilite color [6 bytes]

HpChk 0316 Heap check RAM code [pointer]

HFSFlags 0376 Byte of internal HFS flags

HWCfgFlags 0B22 Word of hardware configuration flags

IAZNotify 033C  World swaps notify procedure [pointer]

IconBitmap 0AOE  Used by Plotlcon [bitmap]
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Name Address Comment

IconTLAddr ODAC  Pointer to where icons are to be put

IntFlag 015F Reduce interrupt disable time when bit 7 = 0
[byte]

IntlSpec OBAO  Pointer to extra international data

IWM 01EO IWM base address [pointer]

JAdrDisk 0252 Disk driver vector [pointer]

JAllocCrsr 088C Vector to routine that allocates cursor [pointer]

JControl 0242 Disk driver vector

JCrsrObscure 081C Vector used by QuickDraw

JCrsrTask 08EE  Address of CrsrVBLTask [long]

JDCDReset 0B48 Disk driver vector

JDiskPrime 0226 Disk driver vector

JDiskSel 0B40 Disk driver vector

jDTInstall 0D9C  Pointer to deferred task install routine

JFetch 08F4 Fetch a byte routine for drivers [pointer]

JFigTrkSpd 0222 Jump entry for FMFontMetrics

JFontInfo 08E4 Jump entry for FMFontMetrics

JGNEFilter 029A  GetNextEvent filter proc [pointer]

JHideCursor 0800 Vector used by QuickDraw

JInitCrsr 0814 Vector used by QuickDraw

JIODone 08FC IODone entry location [pointer]

JKybdTask 021A  Keyboard VBL task hook [pointer]

JMakeSpdTbl 024E Disk driver vector

JOpcodeProc 0894 Vector to process new picture opcodes

JournalFlag 08DE Journaling state [word]

JournalRef 08E8 Journaling driver’s refnum [word]

JRAAddr 022A Disk driver vector

JRdData 022E Disk driver vector

JRecal 023E Disk driver vector

JReSeek 024A Disk driver vector

JScrnAddr 080C Vector used by QuickDraw

JScrnSize 0810 Vector used by QuickDraw

JSeek 0236 Disk driver vector
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Name Address Comment

JSendCmd 0B44 Disk driver vector

JSetCCrsr 0890 Vector to routine that sets color cursor
JSetCrsr 0818 Vector to routine that sets normal cursor
JSetSpeed 0256 Disk driver vector

JSetUpPoll 023A Disk driver vector

JShell 0212 Journaling shell state

JShieldCursor 0808 Vector used by QuickDraw

JShowCursor 0804 Vector used by QuickDraw

JStash 08F8 Stash a byte routine for drivers [pointer]
JSwapFont 08EO Jump entry for FMSwapFont

JSwapMMU 0DBC  Vector to SwapMMU routine

JUpdateProc 0820 Vector used by QuickDraw

JVBLTask 0D28  Vector to slot VBL task interrupt handler
JWakeUp 0246 Disk driver vector

JWrData 0232 Disk driver vector

KbdLast 0218 Same as Kbd Vars+2

KbdType 021E Keyboard model number [byte]

KbdVars 0216 Keyboard manager variables [4 bytes]
KeylTrans 029E Keyboard translator procedure [pointer]
Key2Trans 02A2  Numeric keypad translator procedure [pointer]
KeyLast 0184 ASCII for last valid keycode [word]
KeyMap 0174 Bitmap of keys up/down [4 longs]
KeyMVars 0B04  ROM KEYM procedure state [word]
KeypadMap 017C Bitmap for numeric pad—18 bits [long]
KeyRepThresh 0190 Key repeat speed [word]

KeyRepTime 018A  Tick count when key was last repeated [long]
KeyThresh 018E Threshold for key repeat [word]

KeyTime 0186 TickCount when KEYLAST was received [long]
LastDepth 0D40  Word used by Font Manager

LastFond 0BC2  Last font definition record (FOND) [handle]
LastFore 0D36 Last foreground color used [long]
LastLGlobal 0944 Last segment loader global

LastMode OD3E  Last drawing mode [word]
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Name Address Comment
LastPGlobal 0954 Last Printing Manager global
LastSPExtra 0B4C  Most recent value of space extra [long]
LastTxGDevice 0DC4  Copy of TheGDevice set up for fast text measure
LaunchFlag 0902 From Jaunch or chain? [byte]
LGraffump 0824 Vector used by QuickDraw
LoaderPBlock  093A  Param block for ExitToShell [10 bytes]
LoadFiller 090C Reserved [long]
LoadTrap 012D  Trap before launch? [byte]
LoadVars 0900 Segment loader variables [68 bytes]
Lo3Bytes 031A  Constant $00FFFFFF [long]
Lvl1DT 0192 Interrupt level 1 dispatch table [32 bytes]
LvI2DT 01B2 Interrupt level 2 dispatch table [32 bytes]
Macjmp 0120 MacsBug jump table
MacPgm 0316 Reserved for MDS 2 [long]
MAErrProc OBE8 MacApp error procedure
MainDevice 08A4  The main screen device [long]
MaskBC 031A°  Memory Manager Byte Count Mask [long]
MaskHandle 031A  Memory Manager Handle Mask [long]
MaskPtr 031A°  Memory Manager Pointer Mask [long]
MASuperTab O0BEC  MacApp superclass table [handle]
MaxDB 0344 File Manager private [word]
MBarEnable 0A20  If nonzero, menubar belongs to desk accessory
MBarHeight OBAA  Height of the menu bar
MBarHook 0A2C  Procedure called before menu is drawn [pointer]
MBDFHndl 0B58 Handle to the current MBDF
MBState 0172 Current mouse button state [byte]
MBTicks 016E Tick count at last mouse button [long]
MemErr 0220 Last memory manager error [word]
MemTop 0108 Top of memory [pointer]
MenuDisable 0B54 Menu ID and item of selected item even

if disabled
MenuFlash 0A24  Number of times to flash menu when selected

[word]
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Name Address Comment

MenuHook 0A30  Procedure called during tracking of the menu

MenulList 0A1C  The current menu list [handle]

MickeyBytes 0D6A  Pointer to cursor stuff [long]

MinStack 031E Minimum stack size used in InitApplZone [long]

MinusOne 0A06  Constant $FFFFFFFF [long]

MMDefFlags 0326 Default zone flags [word]

MmInOK 012E Initial memory manager checks OK? [byte]

MMU32bit 0CB2 Boolean reflecting current machine MMU
mode [byte]

MMUFlags 0CB0  Cleared to zero (reserved for future use) [byte]

MMUPFluff 0CB3  Fluff byte forced by reducing MMUMode to
32-bit [byte]

MMUTbI 0CB4  Pointer to MMU Mapping table

MMUTDbISize 0CB8  Size of the MMU mapping table [long]

MMUType 0CB1  Kind of MMU present [byte]

MonkeyLives 0100 Monkey lives if >= 0 [word]

Mouse 0830 Processed mouse coordinate [long]

MouseMask 08D6  V-H mask for ANDing with mouse [long]

MouseOffset 08DA  V-H offset for adding after ANDing [long}]

MrMacHook 0A2C  Old name for MBarHook

MTemp 0828 Low-level interrupt mouse location [long]

NewCrsrJTbl 088C Location of new cursor jump vectors

NewMount 034A  Used by MountVol to flag new mounts [word]

NibITbl 025A  End of disk routine vectors

NMIFlag 0C2C  Flag for NMI debounce [byte]

NxtDB 0342 Word used when searching a directory

OldContent 09EA  Where _SaveOld stores its old value

OldStructure 09E6 Where _DrawNew stores its old value

OneOne 0A02  Constant $00010001 [long]

PaintWhite 09DC  Erase newly drawn windows? [word]

Params 03A4  Used by the device manager for I/O param
blocks [50 bytes]

PCDeskPat 020B Desktop pattern, top bit only! Others are in use.
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Name Address Comment

PollProc 013E SCC poll data procedure [pointer]

PollRtnAddr 0128 ‘Other’ driver locals [pointer]

PollStack 013A  SCC poll data start stack location [pointer]

PortAUse 0290 Bit 7: 1 = notin use, 0 = in use

PortBUse 0291 Port B use, same format as PortAUse

PortList 0D66  List of GrafPorts

PrintErr 0944 Last Printer Manager error code

PrintVars 0944 Print code variables [16 bytes]

PWMBufl1 0BOA  PWM buffer pointer

PWMBuf2 0312 PWM buffer 1 (or 2 if sound) [pointer]

PWMValue 0138 Current PWM value

QDColors 08B0 Handle to default colors

QDErr OD6E QuickDraw error code [word]

QDExist 08F3 QuickDraw is initialized if zero [byte]

RAMBase 02B2 RAM base address [pointer]

RawMouse 082C Unjerked mouse coordinates [long]

RegRsrc 0347 Flag used by File Manager [byte]

RegstVol 03EE  VCB of off-line or external volume

ResErr 0A60  Current Resource Manager error code

ResErrProc 0AF2  Procedure called when a Resource Manager
€eITor occurs

ResLoad 0ASE  If true, resources will be read in [byte]

ResReadOnly 0A5C  Resource Manager read only flag word

RestProc 0A8C  Old name for ResumeProc [pointer]

ResumeProc 0A8C  Current system error resume procedure [pointer]

RGBBlack 0C10  The black field for color [6 bytes]

RGBWhite 0C16  The white field for color [6 bytes]

RgSvArea 036A  Register save area used by system [38 bytes]

RMgrHiVars 0B80 RMGR variations extend $B80 through $B9F

RMgrPerm 0BA4  Permission byte for OpenResFile [byte]

RndSeed 0156 Random seed/number [long]

ROMS85 028E ROM versions: Extra high bit cleared on each

new ROM [word]
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Name Address Comment

ROMBase 02AE = ROM base address [pointer]

RomFont0 0980 Font record for the System font [handle]

ROMMapHndl 0B06  Handle of ROM resource map

RomMaplnsert O0B9E  $FF = look in ROM resource file, 0 = don’t [byte]

RowBits 0C20  Width of screen in pixels [word]

RSDHnd1 028A  Resource driver handle (-1 until initialized)

SavedHandle 0A28  Saved bits under a menu [handle]

SavedHilite 0D43 Used for state across Becks QD patches

SaveProc 0A90  Address of Save failsave procedure

SaveSegHandle 0930 Handle to CODE resource 0

SaveSP 0A94  Save SP for restart or save [long]

SaveUpdate 09DA  Enable window update accumulation [word]

SaveVisRgn 09F2 Temporarily saved visRgn [handle]

SCCASts 02CE  SCCread reg 0 last ext/sts rupt - A [byte]

SCCBSts 02CF  SCCread reg 0 last ext/sts rupt - B [byte]

SCCRd 01D8  SCC base read address [pointer]

SCCWr 01DC  SCC base write address [pointer]

ScrapCount 0968 Count changed by ZeroScrap [word]

ScrapEnd 0980 End of scrap vars

ScrapHandle 0964 Memory scrap [handle]

ScrapInfo 0960 Scrap length [long]

ScrapName 096C  Pointer to scrap name

ScrapSize 0960 Scrap length [long]

ScrapState 096A  Scrap state [word]

ScrapTag 0970 Scrap file name [STRING[15]]

ScrapVars 0960 Scrap manager variables [32 bytes]

Scratch20 01E4 Scratch [20 bytes]

Scratch8 09FA  Scratch [8 bytes]

ScrDmpEnb 02F8 Screen dump enabled? [byte]

ScrDmpType 02F9 $FF dumps screen, $FE dumps front window
[byte]

ScreenBytes 0C24 Total screen bytes [long]

ScreenRow 0106 RowBytes of screen [word]
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Name Address Comment

ScreenVars 0292 Screen driver variables (MacsBug) [8 bytes]
ScrHRes 0104 Screen horizontal dots/inch [word]
ScrnBase 0824 Screen Base [pointer]

ScrnVBLPtr 0D10  Save for pointer to main screen VBL queue
ScrVRes 0102 Screen vertical dots/inch [word]

SCSIBase 0C00  Base address for SCSI chip read [long]
SCSIDMA 0C04  Base address for SCSI DMA [long]
SCSIDrvrs 0B2E  BitMap for loaded SCSI drivers [word]
SCSIFlag 0B22 Configuration flag for SCSI [word]
SCSIGlobals 0COC  Pointer to SCSI manager locals

SCSIHsk 0cCos Base address for SCSI handshake [pointer]
SCSIPoll O0C2F  Poll for device zero only once [byte]
SdEnable 0261 Sound enabled? (byte)

SDMBusErr 0DCO0 Pointer to the SDM bus error handler
SDMJmpTbIPtr ODB8 Pointer to the SDM jump table

SdVolume 0260 Global volume (sound) control [byte]
SegHiEnable 0BB2  0to disable MoveHHi in LoadSeg [byte]
SerialVars 02D0  Async driver variables [16 bytes]
SEVarBase 0C30 Beginning of 128 bytes of system error data
SEvtEnb 015C  Enable SysEvent calls from GNE [byte]
SFSaveDisk 0214 Last vRefNum seen by standard file [word]
SInfoPtr O0CBC  Pointer to Slot manager information
SInitFlags 0D90  StartInit.a flags [word]

SlotPrTbl 0D08  Pointer to slot priority table

SlotQDT 0D04 Pointer to slot queue table

SlotTICKS 0D14  Pointer to slot tick count table

SlotVBLQ 0DOC  Pointer to slot VBL queue table

SMGlobals 0CC4  Pointer to Sound Manager Globals
SmgrCore 0BAO  Pointer to sisTable

SonyVars 0134 Variables for .SONY driver

SoundActive 027E Sound is active? [byte]

SoundBase 0266 Sound bitMap [pointer]

SoundDCE 027A  Sound driver DCE [pointer]
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Name Address Comment

SoundGlue 0AE8  Used by sound glue on Mac XL

SoundLevel 027F Current level in buffer [byte]

SoundPtr 0262 4VE sound definition table [pointer]
SoundVars 0262 Sound driver variables [32 bytes]

SoundVBL 026A  Vertical retrace control element [16 bytes]
SPAlarm 0200 Alarm time [long]

SPATalkA 01F9 AppleTalk node number hint for port A [byte]
SPATalkB 01FA  AppleTalk node number hint for port B [byte]
SPClikCaret 0209 Double click/caret time in 4/60ths [24-bit]
SPConfig 01FB  Serial port config bits: 4-7 A 0-3 B [byte]
SPFont 0204 Default application font number minus 1 [word]
SPKbd 0206 Keyboard repeat threshold in 4/60ths [24-bit]
SPMiscl 020A Miscellaneous [1 byte]

SPMisc2 020B Miscellaneous [1 byte]

SPPortA 01FC SCC port A configuration [word]

SPPortB 01FE  SCC port B configuration [word]

SPPrint 0207 Print stuff [byte]

SPValid 01F8 Validation field ($A7) [byte]

SPVoICtl 0208 Volume control [byte]

SrcDevice 08A0  Src device for Stretchbits [long]

SRsrcTblPtr 0D24  Pointer to slot resource table

StkLowPt 0110 Lowest stack as measured in VBL task [pointer]
Switcher 0282 Used by switcher [8 bytes]

SwitcherTPtr 0286 Switcher’s switch table

SynListHandle 0D32 A handle to a list of synthesized fonts
SysCom 0100 Start of system communication area
SysEvtBuf 0146 System event queue element buffer [pointer]
SysEvtMask 0144 System event mask [word]

SysFontFam 0BA6  FontID for the System font

SysFontSize OBA8  Font size for the System font

SysMap 0A58  Reference number of system map [word]
SysMapHndi 0A54  System map [handle]

SysParam 01F8 System parameter memory [20 bytes]
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Name Address Comment

SysResName 0AD8  Name of system resource file [STRING[19]]

SysVersion 015A  Version # of RAM-based system [word]
SysZone 02A6  System heap zone [pointer]

T1Arbitrate 0B3F $FF if VIA timer T1 is available [byte]
TableSeed 0D20  Seed value for color table IDs [long]
TagData 02FA  Sector tag info for disk drivers [14 bytes]
TaskLock 0A62  Re-entering system task [byte]

TEDoText 0A70  TextEdit doText procedure hook [pointer]
TempRect 09FA  Scratch rectangle used by system [8 bytes]
TERecal 0A74  TextEdit recalText procedure hook [pointer]

TEScrpHandle 0AB4  TextEdit scrap [handle]
TEScrpLength  OABO  TextEdit scrap length [word]

TESysJust OBAC  System justification (international textEdit) [word]

TEWdBreak 0AF6  Default word break routine [pointer]

TheCrsr 0844 Cursor data mask and hotspot [68 bytes]

TheGDevice 0CC8  The current graphics device [handle]

TheMenu 0A26  Menu ID of the currently highlighted menu

TheZone 0118 Current heap zone [pointer]

Ticks 016A  Tick count time since boot [unsigned long]

Time 020C Clock time (seconds since Midnight Jan 1,
1904) [long]

TimeDBRA 0D00 {\I umb]er of iterations of DBRA per millisecond
word

TimeSCCDB 0D02 Number of iterations of SCC access and DBRA
TimeSCSIDB O0DA6  Number of iterations of SCSI access and DBRA

TimeVars 0B30 Time Manager variables [pointer]
TmpResLoad OBYF Temporary ResLoad value [byte]
Tocks 0173 Lisa sub-tick count

ToExtFS 03F2 Memory of an external File System
ToolScratch 09CE  8-bytescratch area

TopMapHndl 0A50  Topmost map in resource list [handle]

TopMenultem  0AOA  Used by the Menu Manager to handle
scrolling menus
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Name Address Comment
TrapAgain 0B0O Used by disk switch hook to repeat File
System call
UnitNtryCnt 01D2  Count of entries in unit table [word]
UsedFWidths OBF5  Flag saying if fractional widths were used [byte]
UTableBase 011C Unit I/O table [pointer]
VBLQueue 0160 VBL queue header [10 bytes]
VCBQHdr 0356 Header of the volume-control-block queue
[pointer]
VertRRate 0D30  Vertical refresh rate for start manager [word]
VIA 01D4  VIA base address [pointer]
VIA2DT 0D70 32 bytes for VIA2 dispatch table for NuMac
VideoInfoOK 0DBO  Signals to CritErr that the Video card is OK
VidMode 0C2E  Video mode [word]
VidType 0C2D  Video board type ID [byte]
WarmStart OCFC  Flag to indicate it’s a warm start
WidthListHand 08E4 Handle to list of handles of recent width tables
WidthPtr 0B10 Pointer to global width table
(valid only after FMSWapFont)
WidthTabHandle 0B2A  Handle to the global width table
WindowList 09D6  Z-ordered linked list of windows [pointer]
WMgrCPort 0D2C  Window manager color port
WMgrPort 09DE  Window manager’s grafport [pointer]
WordRedraw O0BA5  Used by TextEdit RecalDraw [byte]
WWEXxist 08F2 Window manager initialized? [byte]
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Other Macros

There are a number of macros which are shortcuts for common expressions.
Use the MCD command from MacsBug to see the expansion.

Macro Operation

theGD Displays the current GDevice

mainDev Displays the GDevice for the main (menu bar) screen

devList List first GDevice in device list

theWMgrCPort  Displays the Window Manager’s CGrafPort

theQDglobals Displays QuickDraw’s globals

copy Displays the arguments to CopyBits

thePort Displays the current window

sg Displays the current GrafPort

gg Clears breaks, A-trap breaks, and continues

ees Clears all breaks, A-trap breaks, and performs ExitToShell

gs Steps through a LoadSeg call to the beginning of the
loaded segment

gto Goto a location as an offset in the current procedure

bro Set a breakpoint as an offset in the current procedure

ij Lists procedures which will be JMP’d to or JSR’d to

rts Performs a manual RTS

nops Sets the previous three words to NOP

nop Sets the previous word to NOP

du Displays the unit table

vebList Lists the first VCB in the VCB list

dd Displays first drive queue element

da Displays current application name

Window Short for WindowRecord

Event Short for EventRecord

Control Short for ControlRecord

Dialog Short DialogRecord

FirstTime Is executed when MacsBug is loaded (Set to: show 'sp ' la;g)

EveryTime Is executed every time MacsBug is entered (not defined)
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> Templates

The following is a list of templates that are included in the Debugger Prefs file.
Brief descriptions are provided if the template name is different from the name
used in Inside Macintosh. Use ResEdit or look at the Debugger Prefs.r file for
the complete template description. The templates in the Debugger Prefs file do
not follow this organization.

Control Manager
ControlRecord

Current Application Name
ApplName

Device Manager Templates

AuxDCE

CntrlParamBlockRec

DCtlEntry

Driver Structure of the header for a device driver
IOPB 1/0 parameter block

ParamBlockRec

QHdr

UnitTable

Dialog Manager
DialogRecord

Event Manager
EventRecord

File Manager Templates

CInfo Clnfo parameter block record used by HFS
DrvQEl

FCB

VCB

Font Manager
FontRec

List Manager
ListRec
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Memory Manager
Zone

Menu Manager
Menulnfo

Print Manager
TPrint

QuickDraw, Color Manager, Palette Manager

BitMap

CCrsr

CGrafPort

ColorSpec

ColorTable

CopyArgs Format of arguments for CopyBits—used by Copy macro
CPort Displays CGrafPort with the PixMap expanded
Crsr

CTHdr Color table header

GDevice

GrafGlobals  QuickDraw global variables

GrafPort

GrafVars

PixMap

PixPat

Pltt

Rect

Region

RGBColor

Resource Manager Templates

ResMapHdr  Resource map header
ResRefList Resource references list
ResTypeList  Resource type list

Slot Manager

spBlock Slot Manager parameter block
sInfoRecord

Standard File

SFReply
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Text Edit
TERec

Window Manager
AuxWinRec
WinCTable
WindowRecord

Dcmds

The Debugger Prefs file also includes a number of demds. The source for al-
most all of the demds can be found on the accompanying disk.

The included demds are

Drive Displays information about the various drives attached
to the Macintosh

Drvr Displays information about the currently installed drivers

Echo Echoes command line parameters

Error Displays the error message associated with an error number

Evt Lists the events in the event queue

File Displays information about open files

Heap Displays information about all heap blocks

JumpTable Displays the jump table

MList Displays the menu list

Patch Displays information about patched traps and interrupts

Printf Like C’s printf function

RD Displays information about resources

Scc Displays the stack chain

StopXPP Forces AppleTalk to time out now

VBL Lists tasks in the VBL task queue

Vol Displays information about the currently mounted volumes

Where Displays information about an address or trap



Index

24-bit mode, 17
32-bit clean, 207
32-bit mode, 17
68000, 3,5, 13

A
A-trap clear, dispatch traps and,
282
A/UX, 19
A5, 74,97,214-215
Abbreviations, 369
Abstraction, 4
ACount, 191
AddResMenu, 144
Address error, 351
Alarm Clock DA, 257-259
Alerts, 181, 183, 191
default item and, 183
ANumber, 191
AppendMenu, 143
Application
forcing Quit, 121-122
globals, 97-98
heap, 73
name, 19

printer interface, 287-288
resource file, 124
ApplLimit global, 75
ApplZone, 79, 80, 87, 448, 464
Arithmetic, 51
ASCII, 51
ATB, 26,79, 409-412
ATBA, 410
ATC, 27,55, 412-413
ATD, 58, 59, 413-414
ATHC, 55, 86, 88-89, 349, 414-415
AtMenuBottom, 147
ATP, 56, 345, 353, 416-419, 420
ATR, 11, 55-56, 345, 419-423
ATRA, 353
A-trap, 37-41, 49
ATSS, 58, 424-426
ATT, 57, 426-428

B

Background printing, 305
BackGrounder, 79
BeginUpdate, 161, 164
Binary, 14

537



BitMap, 217, 220-223
baseAddr, 221

bkPat, 216

Block-oriented devices, 263

Bombs, 352

BR, 27-28, 356, 428-432

BRC, 28, 432

BRD, 430, 433-434

BRM, 434-435

BRO macro, 431

BuildDCMD, 394

Bus error, 37, 351

C
C, 47-48, 69, 71, 90-95, 339
C++,4,434
Cache, File Manager and, 284-285
Callback dcmd, 388-393
Calling the Toolbox, 455-456
Catalog, 264
CDEEF, 197-210, 354
CDEV, 307-317
CGrafPort, 165, 213, 214-219, 230
portVersion, 219
rgbBkColor, 221
rgbFgColor, 221
structure, 440-441
template, 219
see also GrafPort
Change history, 343
ChangedResource, 127, 129
Chooser, 288
CloseResFile, 136
Color environments, 225
Color lookup table, 212
Color table seed, 228-229
Color table, standard, 228, 246
Color2Index, 222
Command Key, 22
Command Line, 21
Command-F, 303-305

Command-K, 304-305
Conditional expressions, 49
Control Panel, 10, 307-317
Control record, 200-204
C definition of, 201
Control, defProc, 204
controlList, 197
ControlRecord template, 202
Controls, 197-210
ActionProc and, 204
active, 197
creating, 198-204
custom, 182
events and, 204-208
1D, 198-199
inactive, 197, 199
messages and, 204-207
part codes, 199
resources and, 198
varCode, 204
windows and, 197
CopyBits, 223-224, 233, 246-251
colorizing, 223-224
fastest case, 228
foreground and background
color and, 223-224
stack space and, 235
CopyDeepMask, 290
CopyMask, 290
Corrupt heap, 104-106, 453
CouldDialog, 182
Count1Resources, 135
CountResources, 135
CountTypes, 135
CPort template, 219
Crashes, 4
CS, 54, 58, 357, 435-436
CurMap, 141, 479
CurrentAS5 global, 102, 370
CurResFile, 136
CURS resources, 457-458
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CurStackBase global, 329
Customization, MacsBug, 9, 12

D
DABeeper, 191
DB, 357, 436-437
Dcmds (debugger commands), 5,
11, 387-401, 459
on disk, 535
DCtlEntry template, 258-259
dealloc, 71
Debug trap, 362-363
Debugger commands (demds) on
disk, 535
Debugger Prefs file, 9, 360, 371, 377,
380, 397
Debugger Trap, 22, 24, 345, 444
DebugStr Trap, 22, 24, 86, 338, 345,
362-363, 444
Decimal, 14, 51, 406
Default directory, 279
Defensive programming, 335-340,
343
DefltStack low memory, 75
DefVCBPtr, 279
DefVRefNum, MultiFinder and,
280
Delete key, 22
Dereference, 379
Dereferencing, implicit, 245
Desk accessories, 253-262
naming, 144
system heap and, 255
DetachResource, 126-127
Device Control Entry (DCE),
255-256, 257-259
Device drivers, 253-262
Device Manager, 254
File Manager and, 267
ioNamePtr and, 267
refNums and, 267

DeviceList, 225-226
DfltStack, 235
DH, 357-358, 437-438
Dialog Item List, 181, 309
Dialog Manager, 124
Dialog Record, 186-190
DialogRecord template, 188
Dialogs, 181-195
alerts, 181
Cancel button and, 182
creating, 183-186
deactivating items, 182
disabling items, 181
itemData, 187
modal, 181, 191, 192-195
modeless, 181, 191
OK button and, 182
SysErr and, 182
TextEdit and, 186, 189
user items and, 190
DialogSelect, 191-192
Directory, 264
Disassembling, 465-470
Discipline, 359
Disk swapping, 182
Dispatch traps, 265-266
Dispatched traps, 368,411
DisposeControl, 199
DisposeHandle, 66
DisposeWindow, 159
DisposHandle, 128
DisposPtr, 66
DITL, 181-195
resources and, 186
DL, 438-439
DM, 28, 36, 440-441
Dot address, 178
Double buffering, 354
DoubleTime global, 439
DP, 442
DragWindow, 113, 159, 160



DRIVE demd, 278, 283
Driver template, 256, 259
Driver, structure of, 255-256
Driver, unit number, 255
Drivers
naming, 144
unit table, 256-259, 260-261
see also Device drivers
DRVR demd, 260-261, 277
DRVR resource, 255
DSC, 442-443
DumpObj MPW Tool, 92, 293
DV, 37, 443
DW, 443-444
DX, 24, 444-445

E
EA, 445
EndUpdate, 161
Error demd, 350
ErrorSound, 191
ES, 39, 445-446
Event loop, 311, 348
EventRecord, 116-118, 121
Events, 113-122
catching keyboard, 117-118
categorizing, 117
event queue, 119-120
EventMask, 116, 120
KeyDown, 118, 121
KeyUp, 116
locating the event loop, 113-114
main event loop, 113-118
message, 119, 121
modifiers, 120, 121
system event mask, 120
types of, 118
What field, 121
When field, 120
Where field, 120
EveryTime macro, 360, 452, 473

EVT dcmd, 119
Exception vectors, 324
Exceptions, 37
Exit
to Application, 26
to Shell, 25
Expressions, 50-52

F

F, 447-449

FCBSPtr, 272-274

File Control Block, 264

FILE demd, 137, 140, 274, 286

File Manager, 123, 263-286
cache and, 284-285
calling conventions, 265
default directory and, 279-281
default volume and, 279-281
Device Manager and, 267
dirty bit, 481
dispatch trap and, 265-266
FCB array and, 272-276
glue code and, 266-267
Interface.o and, 267
ioCompletion and, 269
ioDirID and, 266
ioNamePtr and, 267
ioNamePtr and, 270-271
ioRefNum and, 269
ioResult and, 269
LOG command and, 265
MPW and, 282
MultiFinder and, 272
OpenDEF, 267
parameter block, 265, 266-272
Poor Man'’s Search Path and,

281-282

refNums and, 267, 269, 282
templates and, 268-269
VCB queue and, 276-278
WDCB array and, 278-279, 280
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File

data fork, 264

opening, 264, 285

path, 264

refNum, 136

resource fork, 264
FindControl, 204
Finder, 73
FindWindow, 159
FirstTime macro, 12, 55, 359, 369,

420,473

Flicker, 353
Font/DA Mover, 125, 133, 144, 257
Fragmentation, 69
Fragmented heap, 106-109
Frame buffer, 211-212
FrameRect, 214
FrontWindow, 159
FSBusy, 265
FSFCBLen, 272
Functional programming, 336

G
G, 450
GDevice, 213, 221-228, 233, 249-251
direct, 246
memory for ILUT, 235
template, 225-227, 249-251
Gestalt trap, 322
GetlIndResource, 135
GetCTable, 229
GetCTSeed, 228
GetDltem, 190, 194
GetIndResource, 133, 135
GetIndType, 135
GetlText, 194
GetNewControl, 199
GetNewMBar, 143
GetNextEvent trap, 26-27, 114-122,
348
GetResAttrs, 128

GetResource trap, 126, 132, 150, 324
GetString trap, 70
GetTrapAddress trap, 39, 361
GG macro, 243, 432
Glue code, 244
File Manager and, 266-267
LightSpeed C and, 171-172
Glue, Printing Manager and, 288,
292-297
Go command, 25
GoTo command, 25
GrafPort, 164, 212, 214-219, 230
clipRgn and, 237
current, 214-216
examining it, 235-237
fgColor and, 237
memory record, 45
QDProcs and, 289-292
rgbFgColor and, 237
structure, 439
visRgn and, 237
windows and, 224
grafProcs template, 291
GrowWindow trap, 41-47, 113, 159
GS macro, 103
GT, 450-451
GTO macro, 451
GWorlds
LockPixels and, 235
offscreen, 251
pmVersion and, 234
UnlockPixels and, 235

H

Handle, implicit dereferencing, 245

Handles, 66-71

Hangs, 37

HC, 86, 352, 451-454

HD, 81, 82, 84, 105, 106-107, 170,
354, 454-458
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Heap, 64-65 rebuilding, 235
fragmentation, 354 iopb template, 282-284
scrambling, 239 IP, 468-469

Heap zone header, 453 IR, 470

Heap zones, 29 IsDialogEvent, 191

Heaps, 393-394
resources and, 129-130 J

Help command, 30, 387, 458-459 Jump Table, 99-102, 130

Hexadecimal, 13, 14, 48, 51, 406

HFS bit, 266 K

HFSDispatch, 266 Key codes, 120

Hierarchical File System (HFS), KeyThresh global, 444

264-265 KillControls, 199

hiopb template, 268-269

History buffer, 11-12, 21, 22 L

HLock trap, 69-70 LaserPrep, 304

HOpenResFile, 327

HOW, 30, 459-460

HS, 71, 89, 104, 342, 460-461
HT, 85, 109, 352, 358, 461-462
HUnlock, 69-70

HX, 80-81, 85, 352, 462-464
HZ, 77,81, 464

I

ID, 465-466

IL, 466-468

ImageWriter driver, 288

Immed bit, 266

Implementation errors, 340

Implicit dereferencing, 245

Initialization, MacsBug, 9

INITs, 307-308, 319-331

InitZone trap, 68

InsertMenu, 143

Interface.o, 267

InvalRect, 160

InvalRgn, 160

Invarients, 338

Inverse lookup table, 222, 225
GDevice and, 235

LaserWriter driver, 288, 297, 304,
305
Leak, Bruce, 355
LightSpeed C, 4
glue code and, 171-172
switch statement and, 173-175
Link, 484-487
ListManager, 411
LoadResource, 150
LoadSeg trap, 99-101, 131
LockPixels, 235
LOG, 470-471
File Manager and, 265
Logic errors, 340

Low memory globals, 36, 71, 96-97,

337, 367-368, 393, 425, 515-532

M

'mach' resource, 308

Machine language, 4

Macintosh File System (MFS),
264-265

Macintosh II, Memory Map, 15,
17-18

Macintosh SE, Memory Map, 15-16



» Index 543

Macros, 5, 12, 365-376
on disk, 515-532

MacsBug
book Init, 313-316
customization, 9, 13
disk accompanying book, 7
initialization, 9
screen, 503

MacsBugTypes.r, 373, 383

Main screen, 243

Malloc, 71

Master pointers, 74, 82, 83, 87

MasterPointer block, 68

MaxApplZone trap, 75, 352, 358,

455-456

MBarEnable, 147

MBarHook, 147-148

MBDF, 143, 145, 147, 153-155
definition of, 153
messages, 153-156

MBDFHnd], 153-154

MBState global, 436

MC, 13, 472-473

MCC, 371,473

MCD, 365, 473-474

MDEE 143, 146, 149-153
messages, 149, 152
standard, 150

MemeErr global, 54, 357, 435, 460

Memory, 4, 13, 54, 63-111
leakage, 85, 109-110
Manager, 64, 67, 69, 74, 83, 87,

240, 415

Mode, 19, 36, 64, 96

Menu bar, 143

Menu Manager, 123, 161

MenuData, 146

MenuDisable, 147

MenuFlash global, 147, 149, 425,

501
menuHeight, 149

MenuHook, 147
Menulnfo, 145-146
MenuKey, 144
MenulList, 144-147
menuProc, 146
Menus, 3, 143-158
enableFlags, 146
MenuSelect, 144, 148
menuWidth, 149
MLIST demd, 145, 148
MMU, 17,96
ModalDialog, 185
Monitors Control Panel, 10
Monitors CDEYV, 246, 503
MoreMasters trap, 68
Mouse, tracking, 113
MoveHHi, 71
MoveWindow, 159, 160
MPW, 12, 48, 60, 92, 325, 348,
373-374, 383, 394
DumpObij tool, 293
File Manager and, 282
glue code and, 267
Printing.h/Printing.p, 295
MR, 474-476
Mr. Bus Error INIT, 343, 345, 362
MultiFinder, 25, 65, 68, 71-72, 73, 79,
430
and resources, 136
DefVRefNum and, 280
File Manager and, 272, 276
the FCB array and, 272
VCB queue and, 276, 280
MultiFinder heap, 71-73, 78
mxbc, 11
mxbh, 458
mxbi, 11, 55, 419
mxbm, 11, 12, 371
mxwm, 380
mxwt, 11, 12



N
NewCWindow, 224
NewDialog, 188
NewGestalt trap, 322
NewHandle trap, 57, 66, 75, 106,
354, 427
NewMenu, 143
NewPixMap, 240
NewPtr, 66, 75, 243-245, 354
glue code and, 244
trap, 4
NewWindow, 159
NMLI, 23

o

Object oriented programming, 336

Object Pascal, 4

Offscreen frame buffer, 212,
234-235, 251

Offscreen PixMap, 240-245, 246-251

OpenDE 267

OpenResFile, 136, 327

Operators, 51, 405

Option key, 22

OS traps, 40

OSEventAvail, 316

OSTraps, 361

P

PageSetup, 297

Parameter Block, File Manager and,

265, 266-272

Pascal, 4, 40-41, 47-48, 89-95, 388

PATCH dcmd, 323, 351

Patches, 152

Patching traps, 39

Path, 264

PC area, 11

PDEFs, 301-303

PixMap, 212, 217, 220-223
baseAddr, 221

darkening, 222
offscreen, 240-245, 246-251
pmTable, 221-223, 224
pmTable, 240
template, 241-242
PixMaps
32-bit addressing and, 229
pmVersion, 229, 234-235
Pointers, 66-71
Poor Man'’s Search Path, 281-282
PortPixMap, 224
portVersion, 219
PostScript, 303-304
PostScriptHandle picture comment,
304
PrGlue, 288, 292-297, 303
Print dialog, 297, 303-305
Print drivers, 288
Print Manager
Command-F and, 303-305
Command-K and, 304-305
Print record, 297-300
PrintCalls, 292-297
Printing, 3
background, 305
CopyMask and, 290
Graphics model used for, 289-292
QDProcs and, 289-292
TextEdit and, 291
Printing Manager, 287-306
device independence and,
287-288
DiskFile and, 305
glue code and, 288, 292-297
GrafPort and, 290
Interface.o and, 288
MPW and, 295
page setup dialog, 297
PDEFs, 301-303
PrGlue, 288, 292-297, 303
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print dialog, 297, 303-305
print record, 297-300
PrintRecordSpy, 298
Process Manager. See MultiFinder
Processor registers, 14, 19, 55,
478-479
Programmer’s Key INIT, 9, 22-23,
420
PrOpen, 292-297
PrValidate, 298, 302

Q
QDProcs, StdText and, 291-292
QDProcsPtr, 289-292
QuickDraw, 211-252
Color, 10
common problems, 230-252
original colors, 230

R
RAD, 476-477
RAM, 63-111
breakpoints, 168
Macros, 447
RB, 477
RD demd, 136-138
ReBoot, 26
Recovering data after a crash, 449
refNum, 267, 269, 282
Registers, processor, 14, 19, 55,
478-479
ReleaseResource, 126-127
ResEdit, 10, 11, 12, 98, 359, 371-372,
380-383, 394
modifying code using, 179-180
ResErr global, 133, 460
ResErrProc, 133-134
ResLoad, 132, 133
Resource
*CODE', 53, 124, 130-131
and MultiFinder, 136

attributes, 128-129, 132, 141
chain, 135-138
changed bit, 128
ID, 124
in memory, 126
map, 126-127, 130, 135, 138-141
mapkFalse, 134
mapTrue, 134
name, 124
owned, 125
preload, 128
purged, 128-129
reserved, 125
ROM, 134
search order, 135
specifying, 124
structure of map, 139
SysHeap, 128
System file, 135
TheZone and, 138
type, 124
type list, 141
ResourceDumper, 136-138
Resource Fork, 97
Resource Manager, 123-142
Resources, 11, 53, 83, 123-142
disk swapping and, 182
heaps and, 129-130
in memory, 179
interpreting, 123
loading, 131-132
purgeable, 179
ReStart, 26
Return key, 22
Rez, 359, 373, 383, 394
RN, 479-481
ROM, 3, 35-36
breakpoints, 168
ROMBase global, 36, 96
ROMMap file, 60
RomMaplInsert, 134
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rowBytes, 165
RS, 481-482

S

S, 482-483

SB, 357, 483-484

SC, 351

SC6, 352, 484-490

SC7, 490-492

SCC demd, 488-490

Sample applications
Chapter 4, 104-110
Chapter 8, 170-171, 180
Chapter 9, 183, 192
Chapter 11, 214, 218, 230

Search procedure, 222, 229

Segment Loader, 98-104, 131

SelectWindow, 159, 161, 162

Self-modifying code, 430

Serial driver, 253-254

SetApplLimit trap, 75

SetDlItem, 190

SetResAttrs, 128-129

SetResLoad, 134

Show command, 13, 19, 360,

492-493

SIZE resource, 72

SizeWindow, 159

SL, 493-495

SM, 495-496

S0, 496-498

Sound ‘cdev’, 207

SS, 58, 354, 498-500

Stack, 63-64, 75, 89-95, 419

Stack pointer, 486

Standard File dialog, 201

Startup process, 319-321

StdText, 291-292

Step, 24

Step Over. See Trace

StripAddress trap, 510

Structured programming, 336
SW, 500-502
SWAP, 349, 502-504
SwapMMUMode trap, 96-97
Switch statement, LightSpeed C
and, 173-175
SX, 504-505
Symbols, 406-407
Sys bit, 266
SysMap, 141
SysMapHndl, 138, 141
SysResName, 138
System 7.0, 19, 65, 71, 73, 96, 150,
207, 213, 222, 307, 309, 313, 319,
322,327,339
colorizing and, 224
CopyDeepMask and, 290
DA and, 255
File Manager and, 267
LaserWriter and, 304
System error, 24
System Folder, 308, 322
System heap, 71
System problems, 340
SystemTask trap, 56
sysz resource, 322
SysZone, 448, 464
SysZone global, 87
SysZone low memory, 71

T

T. See Trace

TargetZone, 448-449, 452, 464

TD, 505-506

Templates, 5, 377-385, 508-509
on disk, 533-535

Test vectors, 341

TestDcmd, 392, 397-401

TEUpdate, 291

TF, 506-507

theCPort macro, 241
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TheGDevice, 224-225, 229, 231,
249-251

TheZone, 464

TheZone global, 79

TimeDBRA global, 96

TM, 507-508

TMP, 29, 377, 508-509

TMPL, 11,12

TmpResLoad, 134

ToolBox, 4, 5

Toolbox traps, 40, 361

TopMapHnd], 138, 140, 141

TopMenultem, 147

TPrint template, 297, 299-300

Trace, 25, 347, 411, 509

TrackControl, 204

Trap Dispatcher, 24, 37, 361

Trap instruction, 429

Trap table, 511-512

Traps, patching, 39

U

UnitNtryCnt, 255
Unlk, 484-487
UnloadSeg trap, 99-102
UnlockPixels, 235
Update region, 160-166
UpdateResFile, 138
UseResFile, 136
UTableBase, 255-256

v

VBL tasks, 23, 75, 362
VCB queue, 276-278

VCB template, 276
VCBQHdr, 276

Vector Base Register, 350
Virus, 340

Visible region, 161

VOL demd, 277

Volume control block, 264

Volumes, 263-264

W
WaitNextEvent

mouseRgn, 116

sleep, 116

trap, 27, 56, 72, 84, 113-122, 348,

354

WDCB array, 278-279, 280
WDCBSPtr, 278
WDEEF, 167-180

locating, 168

messages, 167
WH, 59, 130, 360, 509-513
Window, variation code, 170
WindowlList, 166-167
WindowPtr, 162
WindowRecord template, 162, 166,

169

Windows, 3, 159-180

controls and, 197
Working directory, 278
WriteResource, 128

Z
Zone header, 82
Zone Record, 75
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MacsBug®, from Apple® Computer, Inc., is
the leading debugging software program for
the Macintosh®. This versatile program not
only helps you debug your code quickly
and easily, it can also help you recover
from crashes. This book/disk package is an
all-in-one kit for using MacsBug — the
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version 6.2, and the book gives you
everything you need to use and to get the
most out of this impressive program.

Debugging Macintosh Software with
MacsBug takes Macintosh programmers
of all levels through the features and
newest improvements of MacsBug, version
6.2. Part I of the book begins with the
basics of using MacsBug and gets you up
and running quickly. Part IT takes you
thmugh a step I)} st(p e\ploratl()n of the
Macintosh Toolbox and operating system
using MacsBug and covers such specific
areas as resources, dialogs, the Memory
Manager, QuickDraw”, device drivers,
CDEVs, and INITs. Finally, Part I1I covers
advanced techniques for debugging
Macintosh applications, and Appendix A
includes a comprehensive command
summary.

You will also learn how to:
M Extend MacsBug by creating
macros and 1cmpla1u

B Write demds

Cover design by Ronn Campisi

Addison-Wesley Publishing Company, Inc.

S5F ReA ELS

B Explore the Macintosh Toolbox with
specialized techniques

B Access the structure of existing
Macintosh applications
and much more.

DISK INCLUDED! With Debugging
Macintosh Software with MacsBug you
also have a Macintosh disk containing
MacsBug version 6.2, source code for useful
templates and demds, and sample programs.
The disk can be used on
Macintosh Plus and all later

Macintosh models.

Konstantin Othmer is a
Software Engineer at Apple
Computer, Inc., and is the
Project Leader for
QuickDraw in System 7.

Jim Straus was also a Software
Engineer at Apple and is now
a computer consultant
specializing in Macintosh
software dcsigﬂ. 'Ibgclhf:r lhe}f
have over eighteen years of
programming experience.

I m 53495>
80201"570496

ISBN 0-201-57049-1
57049





