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Omitting commandList writes the itemName’s command list to standard
output. Omitting commandList and itemName writes all user-added items for
menuName to standard output. Omitting all parameters writes all user-
added items to standard output.

Adjust Adjust position of text

Adjust (-c count) (-| spaces) selection (window)

Shifts the lateral position of a selection of lines without altering the
relative indentation. The default adjustment is one space to the right. Adjust-
ment is made to the target window unless otherwise specified by the win-
dow parameter.

Options
-c count Command is performed count times.

-| spaces Adjust the specified number of spaces to the right or left.
A positive value shifts to the right. A negative value shifts to the left.

Alert Display message in an alert dialog box

Alert (-s) (message)

Displays a dialog box containing the parameter message and an OK
button. A message that contains a space or special character must be in
quotation marks. Omitting the message parameter causes standard input to
be read.

Option

-s Omit dialog box beep sound.

Alias Define or display alias names

Alias (name (wordList))

Defines a name to work as a substitute for a list of command words.
Global aliases are defined in the StartUp file. Other aliases are local to where
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they are defined. Local names override global names. The command Unalias
removes aliases.

Omitting wordList writes any alias defined as name and its word list to
standard output. Omitting wordList and name writes all aliases and their
word lists to standard output.

Align Align position of text

Align (-c count) selection (window)
Positions all the lines within a selection of lines the same number of
spaces from the left margin as the selection’s first line. Alignment is made to

the target window unless otherwise specified by the window parameter.

Option

-¢c count Perform command count times.

Asm Assemble 68000 or 68020 source code

Asm (optionList) (fileList)

Assembles source code of the specified file according to the option
settings. Source code files must end with the suffix .a (.e., fileName.a).
Completion of the assembly produces an object code file that ends with the
suffix .a.0 (i.e., fileName.a.0). When a listing option is included, the listing
file ends with the suffix .alst (i.e., fileName.a.lst).

More than one file can be specified for assembly—each file is assembled
separately. Omitting the fileList parameter assembles standard input and
creates the object file a.o. Files and options can be listed in any order,
though the -case on option has special requirements.

Options
-addrsize size Display addresses in the listing in size digits. The pa-
rameter must be in the range of 4 to 8; the default is 5.

-blksize blocks Set the I/0 buffers to blocks times 512 bytes, where
the default is 16 and values from 6 to 62 are allowed.

-case on Differentiate uppercase and lowercase letters in nonmacro
names (macro names always ignore case). This option must precede
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the -define option in the parameter list to preserve the case of declared
names. (The option’s second word, on, is part of the option name, not a
parameter.)

-case obj(ect) Save the case of letters in module, EXPORT, IMPORT,
and ENTRY names only in the generated object file. (The option’s
second word, obj(ect), is part of the option name, not a parameter.)

-case off Ignore the case of letters. This is the assembler’s default
mode. The option turns off the other -case modes. (The option’s second
word, off, is part of the option name, not a parameter.)

-c(heck) Examine syntax for errors without generating any object file.

-d(efine) name( = value) (,name2(=value2)) Equate name with the specified
decimal integer. Omitting = value causes a default value of 1.

-d(efine) &name( = (value)) (,&name2( = (value2))) Equate the macro name
with the specified decimal integer or string constant. Omitting = value
causes a default value of 1. Omitting value causes a default of the null
string. (The ampersand, &, must be part of the parameter name.)

-e(rrlog) filename Write all errors and warnings to an error log file of
the specified name.

-f Turn off page ejects.

-font fontname (,fontsize) Print -s and -l listings in the specified font
and font size. The default listing is Monaco 7. Only monospaced fonts
produce proper formatting.

-h  Turn off page headers.

-i pathname (,pathname2) Search for files in the specified directories.

-l Write a full listing to a listing file.

-lo listingname Causes -s and -l listing files to use the listingname
pathname. Also, the listing scratch file uses the listingname directory.

-0 objname Generated object file uses the objname pathname. A colon
following objname provides a directory pathname rather than a file
name.

-pagesize (len) (,wid) Set the page size of -s and -l listings according
to a length and width integer. Default values are len = 74 and wid =
130 with Monaco 7.

-print mode (,mode2) Set one of the following print directive modes:
(NO)GEN, (NO)PAGE, (NO)WARN, (NO)MCALL, (NO)OBJ, (NO)DATA, (NO)MDIR,
(NO)HDR, (NO)LITS, (NO)STAT, (NO)SYM. .

-p Write module names, error totals, warnings, and compilation time to the
diagnostic file.

-s The option -print NOOBJ makes a compact listing file.
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-t Display the assembly time and number of lines to the diagnostic file.
-w Turn off warning messages.
-wb Turn off branch warning messages.

Backup Generate file backup script

Backup (optionList) -from folder -to folder (fileList)

Writes to standard output a Shell command file consisting of Duplicate
commands that, when executed, make backup copies of folder files accord-
ing to the modification date. The folder parameter can be replaced with a
drive number (1 or 2).

Unless an option directs otherwise, a file on the from folder must also
exist on the -to folder; both source and destination files must have the same
type and creator, and the destination file must have a modification date that
is older than that of the source file.

Options

-a Write a Duplicate command for all source files that do not exist in the
destination.

-alt Seek alternate drive numbers when additional disks are requested by
the -m option.

-¢  Write a Shell Newfolder command to output when a source folder name
does not exist in the destination and the -a option is used.

-check checkopt (,checkoptList) Generate file existence reports based
upon the checkopt parameter value of from, to, allfroms, alltos, folders, or
newer (destination newer than source).

-co filename Write the -check report to filename instead of to the di-
agnostic file.

-compare (only,’optionList’) | 'optionList’ Write Shell Compare commands to
output for all type TEXT files that produce Duplicate commands. When
only is included, Duplicate commands are omitted.

-d Write Shell Delete commands to output for all destination folder files that
don’t exist in the source folder.

-do (only,'commandList’) | 'commandList’ Write a Shell command string to
output for all files that produce Duplicatt commands. When only is
included, Duplicate commands are omitted.

- Write Shell Eject commands to output after Duplicate commands are gener-
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ated, or eject a parameter drive (1 or 2) when there are no files to
duplicate.

-from folder | drive Search for source files from the specified folder or
drive (1 or 2). A sequence of file name parameters can be substituted
for the option.

-l Write a listing of files in the source folder to output.

-m Dialog box requests that additional disks be inserted for backup to more
than one disk. The -n option, when used with the -r option, causes
nested files to generate Duplicate commands with leading spaces.

-p Write information about the backup to output.
-r Commands operate recursively on subfolders and their nested files.

-revert Files in the destination folder with newer modification dates than
their counterparts in the source folder revert (generate Duplicate com-
mands) to their older form.

-since date (,time) | ,(time) | filename Write Duplicate commands when the
modification date is newer than the date (mm/dd/yy) and time
(hh,mm,ss) or modification date of the parameter filename.

-sync  Write duplication commands whenever one file version is newer than
another regardless of the source or destination.

-t type Limit duplication criteria to files of the parameter type.

-to folder | drive Search for destination files from the specified folder
or drive (1 or 2). A sequence of file name parameters can be substi-
tuted for the option.

-y Output Duplicate commands do not use, by default, the -y option.

Beep Create beep sound

Beep (note (,duration (,level)))

Produces a tone on the Macintosh speaker according to the parameter
values. Omitting all parameters generates a simple beep.

The note parameter (A to G) can be preceded by an optional number
(-3 to 3) for octaves below or above middle C, and followed by an optional
sharp #) or flat (b) sign. (Quote entire parameter if you use a sharp sign.)
The note parameter can also be supplied as the count field of the sound
driver’s square wave generator. The duration integer is measured in sixtieths
of a second (default = 15). The sound level integer must be in the range of 0
to 255 (default = 128).
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Begin ... End Set begin and end of a command block

Begin ; commandList ; End

Provides parenthetical bounding so that commands enclosed with Begin
and End are treated as a single unit. The Shell’s special command symbols for
pipe, conditional, and 1/O operations (see the MPW Reference Manual) affect
the unit as a whole when inserted after End. The commandList must be
bounded by semicolons or Return characters.

Break Break execution of For or Loop command

Break (If expression)
Provides the endpoint for a For or Loop command. If you omit If expres-

sion, a break always occurs. Otherwise, a break occurs only when expres-
sion is true.

BuildCommands Write command script for build

BuildCommands (optionList) program

Writes to standard output the commands needed to build the parame-
ter program.

Option

-e Write a complete set of Build commands regardless of the need to rebuild
any particular file.

BuildMenu Display the menu for build

BuildMenu

Adds the Build menu to the menu bar. Menu items include Create Build
Commands... , Build... , Full Build... , Show Build Commands... , and Show
Full Build Commands....
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BuildProgram

Perform the program build

BuildProgram program (optionList)

Builds the parameter program and writes the build command script to
standard output.

Option

-¢ Rebuild the program completely regardless of the need to rebuild any
particular file.

C Compile C source code

C (optionList) (fileList)

Compiles C source code of the specified file according to the option
settings. Source code files must end in the suffix .c (i.e., fileName.c). Comple-
tion of the compilation produces an object code file that ends with the suffix
.c.o (i.e., fileName.c.0). More than one file can be specified for compilation—
each file is compiled separately. Omitting the fileList parameter compiles to
standard input and creates the object file c.o. Files and options can be listed
in any order, though the -case on option has special requirements.

Options
-¢ Include comments in the preprocessor output.

-d name Equate name with the value 1 in the preprocessor.

-d name =string Equate name with the value string in the preproces-
SOr.

-¢ Write the output of the preprocessor to standard output without compil-
ing the program or producing an object file.

-g Produce stack frame pointer in register A6 for all functions. The proce-
dure name is put into the object code.

-ga Produce stack frame pointers in register A6 for all functions.

-i pathname (,pathname2) Search Include files in the specified directo-
ries.

-0 objname Compiled object file uses the objname pathname. A colon
following objname provides a directory pathname rather than a file
name.
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-p Write information about the progress of the command to the diagnostic
file.

-q Optimize speed at the possible expense of code size.

-q2 Additional optimization used only when memory locations are changed
by explicit stores.

-s name Assign a name to an object code segment.
-u name name is undefined in the preprocessor.
-w Compiler warning messages do not occur.

-x6 MOVE #0,x instructions replace CLR x instructions for non-stack
addresses.

-x65 Sign the bit fields of type int, short, and char.
-z6 Enumerated data types are 32 bits in size.

-z84 Use language anachronisms.

Canon Copy using canonical spelling

Canon (-a) (-c n) (-s) dictionary (fileList)

Changes the spelling of a file’s identifiers using a dictionary of canonical
spelling. The file’s data forks are copied to standard output. Omitting fileList
causes standard input to be copied.

The text file dictionary contains (first) the identifier to replace and
(second) its canonical spelling. When a line of dictionary contains only a
single identifier, all case forms of the identifier are replaced with the exact
form shown.

Options

-a Read the characters @, $, and % as letters of an identifier.
-¢c n Identifier look-up matches only the first n characters.
-s Identifier look-up matches only when case is identical.

Catenate Concatenate files (join into one file)

Catenate (fileList)

Joins files by reading their data forks in the order shown in fileList,
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then writing the result to standard output. Omitting the input file causes
standard input to be read.

Clear Clear text without saving to Clipboard

Clear (-c count) selection (window)

A selection of lines is removed without being copied to the Clipboard.
Adjustment is made to the target window unless otherwise specified by the
window parameter.

Option

-¢c count Perform the command count times.

Close Close window

Close (-a) (-n | -y) (windowList)

The specified window is closed. Unless an option directs otherwise,
unsaved changes to a window produce a dialog box to confirm the action.
Omitting the windowList parameter closes the target window (second from

the top).
Options
-a Close all open Shell windows.

-n Close the contents of windowList without a save, circumventing the
dialog box.

-y Save, then close, the contents of windowList, circumventing the dialog
box.

Compare Display comparison of text files

Compare (optionList) file1 (file2)

The differences between two specified text files are written to standard
output. Each line of text that does not match its sequential line in the other
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file is placed in a stack maintained for each file. The command attempts to
resynchronize matching lines of text after a mismatch is found. Omitting the
file2 parameter causes the standard input file to be compared to file1

Options

-b

Remove trailing blanks and compress a series of blanks to one blank.

-¢c colt-col2 (,colt-col2) Compare files only within the specified range of

-e

-9

columns. The first range of columns applies to file1, the second range
to file2. If the second range is omitted, both files use the first range.
The default value of col1 is 1. The default value of col2 is 255. Tabs
must be expanded for the -c option to work.

depth Determine the largest value that the stack can grow before
halting resynchronization. The value of the integer depth ranges from
1 to 1000. The default, using dynamic grouping, is 1000. When the -s
option is used for static grouping, the default is 25.

context Show context lines, using a parameter value of 1 to 100,
surrounding the nonmatching lines.

groupingfactor Help determine a mathematical factor for recognizing
resynchronization (the number of lines that must match for two files
to be considered resynchronized). The lower limit and default value is
2 for dynamic grouping.

width Show the two stacks of nonmatched lines horizontally. The
total number of characters allowed in a line is given by the width
parameter and must be in the range of 70 to 255.

Do not recognize differences in uppercase and lowercase.
Do not output nonmatching lines.
Withhold messages to standard output when both files match.
Include the command’s version information in the diagnostic file.
The grouping factor becomes static.
Remove trailing spaces without space compression.
Output file differences in a line-by-line format.
Do not expand tabs into spaces.

Confirm Display message in confirmation dialog

Confirm (-t) (messagelList)

Creates a dialog box that contains the parameter messageList with OK
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and Cancel buttons. The selection result is stored in the Status variable. OK
returns 0 and Cancel returns 4. Omitting the messageList parameter causes
standard input to be read.

Option

-t Produce a three-button dialog box that offers Yes, No, and Cancel. Yes
returns 0, No returns 4, and Cancel returns 5.

Continue Continue at start of For or Loop command

Continue (If expression)

Provides for a return to the starting point of a For or Loop command. Or,
in the case of the final iteration, continue beyond For or Loop. If you omit If
expression, a continuation always occurs. Otherwise, a continuation occurs
only when expression is true.

Copy Copy text onto Clipboard

Count

Copy (-c count) selection (window)

A selection of lines is reproduced onto the Clipboard. Adjustment is
made to the target window unless otherwise specified by the window pa-
rameter.

Option

-c count Perform the command count times.

Display file’s line and character count

Count (-c | -l) (fileList)

The number of lines and characters of an input file are tabulated, and
the results are written to standard output. Each line of output contains the
file name, line count, and character count, in that order. Separate totals for
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each file in fileList are produced as well as the grand totals of fileList.
Omitting the fileList parameter causes standard input to be read.

Options

-¢ Display only character counts.
-| Display only line counts.

CreateMake Make build commands automatically

CreateMake (-Application | -Tool | -DA) program fileList

Creates a file (makefile) that contains the commands necessary to build
the program parameter. The makefile’s name is the program name with the
suffix .make appended. MPW’ standard library files are automatically
linked with the program, and additional library files can be specified as
parameters. Unlike makefiles created with the Make command, there are no
dependencies on Include and Uses files.

Cut Cut text after copying to Clipboard

CvtObj

Cut (-c count) selection (window)

A selection of lines is reproduced onto the Clipboard, then removed.
Adjustment is made to the target window unless otherwise specified by the
window parameter.

Option

-¢c count Perform the command count times.

Convert abject files, Lisa to MPW

CvtObj (-n namesFile) (-0 outputFile) (-p) LisaObjFile

Converts an object file that was created on a Lisa to the object file
format of the Macintosh Programmer’s Workshop.
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Options

-n namesFile Name the conversion file namesFile.
-0 outputFile Name the output file outputFile.
-p Write information about the command’s progress to the diagnostic file.

Date Display the clock’s date and time

Date (-a | -s) (-d | -t)
Writes the date and time from the Macintosh clock to standard output.
Options

-a Shorten the date notation by using three-character abbreviations for the
month and the day of the week.
-d Write only date output.

-s Shorten the date notation by using mm/dd/yy notation and not providing
the day of the week.

-t Write only time output.

Delete Delete disk files and directories

Delete (-¢ | -n | -y) (-i) (-p) name

Removes the file name or, if name represents a directory, all files and
subdirectories in the directory. Unless an option directs otherwise, the
command produces a dialog box to confirm the removal of a directory.

Options
-c Cause a cancel response to any confirmation dialog box, halting the

command when a directory is found.

-i Do not print error messages and return a status value of zero, which
represents no errors.

-n Cause a no response to any confirmation dialog box, not deleting any
directory that is found.

-p Write information on the progress of the deletion to the diagnostic file.



239 Chapter 24

-y Cause a yes response to any confirmation dialog box, deleting any direc-
tory that is found.

DeleteMenu Delete user-defined menus

DeleteMenu (menuName (itemName))

Removes the menus and menu items that are user-defined. User-de-
fined menus are created with the command AddMenu. Omitting itemName
deletes all user-added items for menuName. Omitting itemName and
menuName deletes all user-added items.

DeRez Decompile resources

DeRez (optionList) resourceFile (resourceDescriptionFileList)

Translates the compiled code of the specified file’s resources into a text
description of the file. The description is written to standard output and is
in the same format that the Rez (resource compiler) program uses for input.

The parameter resourceDescriptionFileList specifies one or more files of
formatted type declarations that enable the command to format resource
data. Omitting resourceDescriptionFileList outputs resource data in hexa-
decimal only.

The file Types.r contains the common Macintosh resource declarations.
The file SysTypes.r contains the system resource declarations. Both files are
originally stored in the RIncludes folder.

Options

-d(efine) macro( = data) Equate the specified macro variable with the
value data or, if data is omitted, the null string.

-i Use one or more pathnames in searches for #include files.

-m(axstringsize) n Limit output strings to n characters, where n ranges
from 2 to 120.

-only type Limit the command’s scope to only resources of the speci-
fied literal type.

-only typeExpr ((ID1(:1D2)) | resourceName) Limit the command’s scope to
only resources of the specified type and, if specified, ID, range of IDs,
or resourceName. The type may be given as an expression when
proper quoting is used.



240 Part Three

-p Write information about the progress of the command to the diagnostic
file.

-rd  Redeclared resource types do not write a warning message to output.

-s(kip) type Limit the command’s scope by omitting resources of the
specified literal type.

-s(kip) typeExpr ((ID1(:ID2)) | resourceName) Limit the command’s scope by
omitting resources of the specified type and, if specified, ID, range of
IDs, or resourceName. The type may be given as an expression when
proper quoting is used.

-u(ndef) macro Undefine a macro variable.

Directory Set or display the default directory (MPW version 1.0)

Directory (-q) (directory)

Establishes a new default directory when a parameter is given. Omit-
ting the directory parameter writes the pathname of the current default
directory to standard output.

Option

-q Write the special characters in displayed file names unquoted.

DirectoryMenu Display the menu for directory

DumpCode

DirectoryMenu (directoryList)

Adds the Directory menu to the menu bar. Menu items include Show
Directory and Set Directory. When a parameter list is given, the directories
appear as menu items. When a new directory is set as the current directory,
it is added as a menu item.

Disassemble object code of resource fork

DumpCode (optionList) resourceFile

Translates the object code in a file’s resource fork to formatted assem-
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bly code. The formatted assembly code is written to standard output. Disas-
sembled displays are in hexadecimal and ASCII. The object code in a file’s
data fork can be disassembled using the DumpObj command.

Options

-d Write CODE resource information to standard output without disassem-
bly and code display.

-di Do not write the data initialization code to output.

-h Do not write header information to output.

-t Do not format the jump table.

-n  Write only a resource’s names to output.

-p Write information about the progress of the disassembly to the diagnos-
tic file.

-r byte1 (,byteN) Disassemble only within the specified range of bytes.
Omitting byteN causes disassembly through the end of the segment.

-rt type(=1D) Disassemble only for the single resource of the speci-
fied type and ID number. Omitting the ID number includes all re-
sources of the type.

-s name Disassemble only the single resource of the specified name.

DumpObj Disassemble object code of data fork

DumpObj (optionList) objectFile

Translates the object code in a file’s data fork to formatted assembly
code. The formatted records and code are written to standard output. The
object code in a file’s resource fork can be disassembled using the DumpCode
command.

Options

-d Write object file information to standard output without disassembly
and data display.

-i Do not use the names of IDs in place of ID numbers.

-h Do not write header information to output.

-I  Write the file placement of object records to output.

-m name Disassemble and display the specified module.

-n  Write only names to output.
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P

Write information about the progress of the disassembly to the diagnos-
tic file.

-r bytel (,byteN) Disassemble only within the specified range of bytes.

Omitting byteN causes disassembly through the end of the segment.

Duplicate Duplicate disk files and directories

Duplicate (-c | -n | -y) (-d | -r) (-p) nameList destination

Reproduces the specified file or directory. A duplicated file is given the

name destination or, if destination is a directory, placed within destination. A
duplicated directory has all its contents reproduced in destination. Unless an
option directs otherwise, overwriting an existing file or directory produces
a dialog box asking confirmation.

Options

-C

-d
-n

P

-r

Halt the command before an overwrite instance, circumventing the con-
firmation dialog box.

Reproduce only the data fork.

Disallow overwrite instances, circumventing the confirmation dialog
box.

Write information on the progress of the duplication to the diagnostic
file.

Reproduce only the resource fork.

Allow overwrite instances to occur directly, circumventing the confirma-
tion dialog box.

Echo Echo (display) parameters

Echo (-n) (parameterList)

The parameter values are written to standard output, followed by a

carriage return.

Option

-n

The character insertion point immediately follows the last line of output
by suppressing the closing carriage return.
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Eject Eject disk volume

Eject (-m) volumeList

The specified volume is taken off-line or, in the case of a floppy disk,
ejected. A colon must follow the volume name unless volumeList is a disk
drive number.

Option

-m The volume remains mounted.

Entab Change consecutive spaces into tabs

Entab (optionList) (fileList)

Converts a file’s consecutive spaces to tabs, then writes the file to
standard output. Unless an option directs otherwise, single quote () and
double quote (‘) characters function as left and right delimiters within
which tabs are not placed.

Options

-d tabSetting Convert a file’s tabs to consecutive spaces. The parame-
ter value determines the tab stop setting.

-l quotes A string of nonblank characters functions as an opening
quote character, thus assuring that Entab will not place tabs within
quoted strings. The -r quotes option must also be included.

-n All quotes are susceptible to Entab’s conversion.

-p Write information about the progress of the conversion to standard
output.

-q quotes A string of nonblank characters functions as an opening
or a closing quote character, thus assuring that Entab will not place tabs
within quoted strings.

-r quotes A string of nonblank characters functions as an opening
quote character, thus assuring that Entab will not place tabs within
quoted strings. The -l quotes option also must be included.

-t tabSetting Convert consecutive spaces to tab characters in the
detabbed input. The -d option, which causes a file to be detabbed,
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should be used prior to this option. The parameter value determines
the tab stop setting.

Equal Display file and directory inequalities

Equal (optionList) nameList destination

Checks for equality between the specified files or directories. The file,
fork, and byte locations of any differences are written to standard output.
The parameters must be both files, or both directories, or the file nameList
and the directory destination. In the last case, nameList is checked for
equality with a file of the same name within destination.

Options

-d Compare only the data fork.

-i Do not output missing file differences when files in nameList are not in
destination.

-p Write information on the progress of the comparison to the diagnostic
file.

- Do not write differences to standard output. Only status codes are
affected.

-r Compare only the resource fork.

Erase Erase (initialize) disk volume

Erase (-s) (-y) volumelList

Deletes all previous contents by initializing the specified volume(s). A
colon must follow the volume name unless volume is a disk drive number.
Unless an option directs otherwise, erasing a volume produces a dialog box
asking confirmation.

Options

-s Initialize the disk in the single-sided, 400K, non-HFS format.

-y Initializations occur directly, circumventing the confirmation dialog box.
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ErrTool Create text file of error messages

ErrTool (optionList) (fileList)

Creates a text file—from standard input or the parameter fileList—that
contains the messages used when an error is encountered.

Options

-l Write error messages and their error numbers to standard output.

-0 objname The output file takes the given pathname or is inserted
in the given directory name.

-p Write information about the progress of the command to the diagnostic
file.

Evaluate Evaluate list of words as an expression

Evaluate (wordList)
The specified words make up an expression whose result is written to

standard output. Because spaces are used to separate each part of the
expression, strings that use spaces need to be enclosed in quotation marks.

Execute Execute command file with global scope

Execute commandFile

Runs a command file such that aliases, exports, and variable definitions
remain defined after execution. Running a command file without using
Execute causes such definitions to be recognized only with local scope, that is,
within the command file. A command parameter that is not a file will run as
if the command appeared by itself.

Exists Find out if a file or directory exists

Exists (-d | -f | -w) (-q) nameList
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Writes to standard output the names of files or directories that exist
and meet any option specifications.

Options

-d OQutput only a directory.

-f Output only a file.

-0 Write pathnames unquoted.

-w Output only a file that is not open or locked.

Exit Exit from command or command file

Export

Exit (status) (If expression)

Ends the execution of a previous command or, if part of a file, the file
itself. The parameter status can be included to read the status value of the
command file. Omitting If expression causes an exit to occur always. Other-
wise, an exit occurs only when expression is true.

Export variable names to commands

FileDiv

Export (-r | -s | nameList)

Allows the specified variable names to be used in command files and
tools. Omitting the parameter writes the names of the current command
file’s local variables to standard output. Variables that are exported from the
StartUp file are available for use anywhere in the Shell environment.

Options

-r The output unexports variables.
-s The output only lists exported variables.

Divide file into files of specified length

FileDiv (-f) (-n splitpoint) (-p) file (prefix)

Splits a file into smaller files and provides the new files with numeric
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names. Unless an option directs otherwise, the input file is split into files
that are 2,000 lines in length and use the input file name as a prefix in the
manner prefix01, prefix02, and so on.

Options

-f The file break occurs only when there is a formfeed character (the first
character of a line is ASCII $0C) beyond the point where the file would
otherwise be split. This can be used with the -n splitpoint option.

-n splitpoint The file break occurs at the point where each file has
splitpoint number of lines. The -f option can be used to extend the size
of a file beyond splitpoint lines.

-p Write information about the progress of the file division to the diagnos-
tic file.

Files List contents of files and directories

Files (optionList) (nameList)
Names and, if requested, other information about files and directories
are written to standard output. Omitting the nameList parameter causes the

current directory to be listed.

Options

¢ creator Write only files with the specified creator field to output.
-d List only subdirectories.

f List full pathnames.

-i Treat directories as files.

- The output information includes name, type, creator, size, attributes,
modification date, and creation date. The attribute information is
given by the case of the attribute’s first letter (except for inVisible,
which is represented by V). Uppercase represents the value 1 and
lowercase represents the value 0 for the following: Inited, (in)Visible,
Bundle, System, Protected, Open, Changed, Locked, and Desktop.

-m column Write output in multicolumn format.

-n Do not output headers in long or extended format.

-q Disable the quoting of special characters in displayed file names.
-r Write subdirectories recursively.

-s Do not write directory names to output.
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-t type Write only files with the specified type field to output.

-x format Write output in extended format, where format is a string
of one or more of the following characters: a (flag attributes), b (data
fork byte size), c (file creator), d (creation date), g (group), k (both forks
kilobyte size), m (modification date), o (owner), p (privileges), r (re-
source fork byte size), or t (file type).

Find Find and select specified text

Find (-c count) selection (window)

The selection parameter is located and made the current selection. The
search is made in the target window unless otherwise specified by the
window parameter.

Option

-c count The command finds the count occurrence of the selection.

Font Set font and font size

Font fontname fontsize (window)
Replaces the current font settings with the parameter font and size.

The change is made in the target window unless otherwise specified by the
window parameter.

For Execute command list for each parameter

For name In wordList ; commandList ; End

Performs a set of commands for each parameter. The loop performs the
set of commands for each word in wordList, assigning the current word to
the variable name for each repetition. A word list must begin with the word
In. The For structure must end with the word End. The command list must be
bounded by semicolons or Return characters.
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Help Display information in help file

Help (-f helpFile) (commandList)

Writes information about the specified commands to standard output.
Omitting the commandList parameter produces information on all help file
commands.

Option

-t helpFile Seek information in the specified file instead of the de-
fault file, MPW.Help.

If Execute command if true expression

If expression ; commandList ; (Else If expression ; commandList) ; (Else ;
commandList) ; End

Performs a single set of commands upon evaluating an expression as
true. Multiple Else If conditions are permitted as well as a final catchall Else
condition. The If structure must end with End. The command list must be
bounded by semicolons or Return characters.

Lib Create library of object files

Lib (optionList) objFileList

Joins two or more object files into a single library file. Unless an option
directs otherwise, a library output file is created with the name Lib.Out.o,
representing a concatenation of the .o input files.

Options

-b A big Lib occurs so that larger input files do not cause a heap error.

-bf A big file Lib occurs so that numerous files do not cause a file number
error message.

-bs nn A big size Lib occurs so that large files do not cause a
memory error message. The parameter nn represents blocks of the
buffer that can range in number from 2 to 64. The default buffer size
is 16 blocks.
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-d Do not write to output warning messages about data and code names
that appear in more than one file.

-df deleteFile Delete external modules named in the text file deleteFile.
The Linker’s -uf option creates deleteFile.

-dm name (,namelist) Delete from the library file each external module
listed. Listing an entry name deletes its entire module.

-dn pame (,namelist) Delete from the library file each external name
listed such that the scope of the name has only local scope.

-mn oldName = newName Substitute a name for a module or entry point.
-0 name.o The library output file takes the name name.o.

-p Write information about the progress of the command to the diagnostic
file.

-sg newSeg =oldSeg (,0ldSeg2List) Name a segment of code newSeg in-
stead of the specified old segment names.

-sn o0ldSeg=newSeg Name a segment of code newSeg instead of oldSeg.
-w Do not write warning messages to output.

Link Link object files

Link (optionList) objFileList

Performs a link of object files to create an application, desk accessory,
or driver. Unless an option directs otherwise, a linked output file is created
with the name Link.Out, representing the link of the .o input files. The
linked segments become CODE resources of the output file.

Options

-b A big link occurs, implementing both the bf and -bs 4 options.

-bf A big file link occurs so that numerous files do not cause a file number
error message.

-bs blocks A big size link occurs so that large files do not cause a
memory error message. The parameter blocks represents blocks of the
buffer that can range in number from 2 to 64. The default buffer size
is 16 blocks.

-c creator Change the creator from the default value ???? to the
specified creator.

-d Do not write to output warning messages about data and code names
that appear in more than one file.
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-da Output segment names take on desk accessory names.

-l Include a location map in the linked file.

-la Include anonymous symbols in the location map.

-If Include symbol definition information in the location map.

-m mainEntry Set the specified module or entry point name as the
main entry point.

-ma name =alias Allows a module or entry point name to be substi-
tuted with the name alias.

-0 outputFile The linked output file takes the name outputFile.
-opt Optimize for Object Pascal.

-p Write information about the progress of the command to the diagnostic
file.

-ra (seg)=nn Give a segments resource flags the value nn. Omitting
the name seg assigns all segments other than 0, 1, and 2 to the value nn.

-rn - Resource names do not take on the name of the segment.

-rt type=ID Change a resource type from the default of CODE to
the specifed type, and change the starting ID from the default of 0 to
ID.

-sq newSeg =oldSeg (,0ldSeg2List) Name a segment of code newSeg in-
stead of the specified old segment name.

-sn oldSeg=newSeg Name a segment of code newSeg instead of oldSeg.

-ss size Increase the maximum segment size from the default size of
32,760 bytes to the value of size.

-t type Change the type from the default value APPL to the speci-
fied type.

-uf deleteFile Identify in the text file the deleteFile modules and entry
points that are not used. The -df option of the Lib command can use this
file as input.

-w Do not write warning messages to output.
-x crossReffile Write a cross-reference listing of the link to output.

Loop Execute command list until Break

Loop ; commandList ; End

Performs the specified commands over and over until a Break command
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exits the structure. The Loop structure must end with End. The command list
must be bounded by semicolons or Return characters.

Make Make new program version

Make (optionList) (destinationFileList)

Reads a file that specifies dependency rules of program construction,
then writes to standard output the series of Shell commands that, when
executed, create a new version of the destination file(s). Unless an option
directs otherwise, the rules of program execution are sought from a file
named MakeFile. Omitting destinationFileList causes the first destination file
listed in MakeFile to be created.

Options

-d name(=value) Define variable names and their values.
-e Recreate destination files even if they do not need revision.

-f makefile Read the rules of program construction from the parame-
ter makefile instead of the default file named MakeFile.

-p Write information about the progress of the command to the diagnostic
file.

-r Write the dependency graph roots to standard output.

-s Write a graphic representation of the dependency rules of program
construction to standard output. =

-t Update the dates of affected files, without otherwise recreating the files.
-u  Write the names of any unfound targets to the diagnostic file.

-v Write additional information about targets to the diagnostic file.

-w Do not write warning messages to output.

Mark Mark a selection of text

Mark (-n | -y) selection name window

Provides a marker name to a selection of text in the given window. The
marker name appears as a menu item in the Mark menu when the window
is active.
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Markers

Options
-n  An old marker does not replace a new marker of the same name,
circumventing the confirmation dialog box.

-y An old marker replaces a new marker of the same name, circumventing
the confirmation dialog box.

Display text selection markers

Markers window

Writes to standard output the names of all markers that have been
assigned to the parameter window.

MDSCvt Convert assembler source, MDS to MPW

MDSCvt (optionList) (fileList)

Changes selected items in the assembly source code of files written for
the Macintosh Development System so that the code can be compiled by the
Macintosh Workshop Assembler. The output file name is the input name
with the .a suffix. Omitting fileList causes standard input to be converted
and written to standard output.

Options
-d The input file uses spaces in place of all tabs.

-e The input file puts spaces in place of all tabs, then reinserts tabs in the
output file according to the tab setting. Tabs can be set using the -t
option.

-t directivesFile Search the parameter file for uppercase and lowercase

information. By default, directives are output in uppercase as specified
in the file MDSCvt.Directives.

-g globals The main program conversion reserves globals space below
the A5 pointer, where globals is a negative decimal or hexadecimal
value.

- Modify for conversion of an Include file.
-m The output does not contain Lisa Assembler compatibility directives.
-main  The conversion emulates main program code.
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-n Do not append the .a suffix to the output file name.
-p Write information about the progress of the command to standard output.

-pre(fix) string The output file name has the specified string attached
in front of the input file name.

-suf(fix) string The output file name has the specified string, instead
of the default .a suffix, appended to the input file name.

-t value The Shell tab setting takes a value in the range of 3 to
255. By default, the tab setting is 8.

-u ¢ Resolve code name conflicts with MPW directives by appending
the character ¢ to the code name. By default, the character # is
appended.

-! identifier The main program’s entry point is specified by identifier.

Mount Mount disk volumes

Move

Mount driveList

Puts the volumes in the specified disk drives on-line so the Shell can
locate their contents.

Move contents of files and directories

Move (-¢ | -n | -y) (-p) nameList destination

The contents of the file or directory specified by nameList are placed in
destination. If destination is a file, nameList replaces it. If a file or directory
within destination already exists, a dialog box asks confirmation to overwrite
objects of the same name.

Options
-c A same-name object conflict cancels the command, circumventing a
confirmation dialog box.

-n Same-name objects are not overwritten, circumventing a confirmation
dialog box.

-p Write information on the progress of the command to the diagnostic file.

-y Same-name objects are overwritten directly, circumventing a confirma-
tion dialog box.
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MoveWindow Move window to screen coordinates

MoveWindow h v (window)
Positions the top-left corner of the window to the global coordinates h

v, where 0 0 is the top left of the Macintosh screen. Omitting the window
parameter causes the target window (second from the top) to be used.

New Open new window and make active

New (namelList)

Creates a new window with the specified name or, if no name is given,
the Shell assigns a number appended to the name Untitled-.

Newer Display newer file names

Newer (-c) (-e) (-q) namelList target

Write to standard output the names of the specified parameter files
whose modification dates are more recent than the target file.

Options

-c Output depends on creation dates instead of modification dates.
-e Write files with the same modification date to output.
-q Write pathnames unquoted.

NewFolder Open a new empty folder

NewFolder nameList

Creates new subfolders of the current folder and assigns them the
specified names. The command works only on HFS disks.
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Open Open existing window and make active

Open (-n | -r) (-t) (nameList)

Makes the specified window active and, therefore, topmost on the
desktop. If a name is not given, the n option must be used.

Options

-n  The new window takes a name assigned by the Shell.
-r Open the specified window for read-only access.

-t Open the specified window as the target window instead of the active
window.

Parameters Display parameters

Parameters (parametersList)

Lists the specified parameters in standard output, beginning with (0),
the name Parameters itself.

Pascal Compile Pascal source code

Pascal (optionList) (fileList)

Compiles Pascal source code of the specified file according to the option
settings. Source code files must end in the suffix .p (i.e., fileName.p). Comple-
tion of the compilation produces an object code file that ends with the suffix
.p.o (i.e., fileName.p.0). More than one file can be specified for compilation—
each file is compiled separately. Omitting the fileList parameter compiles
standard input and creates the object file p.o.

Options

-align Align data items along long word boundaries.

-b AS5-relative references replace PC-relative references at procedure and
function addresses.
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-¢ Check the source code for syntax errors without producing an object
file.

-d name=TRUE | FALSE The variable name, which represents compile
time, takes a true or false value.

-e errLogFile Write errors to errLogFile in addition to the diagnostic
file.

-h Do not write unsafe handle error messages to output.

-i pathname (,pathname) Search for Include and Uses file names in the
specified directories.

-k prefixpath Include $LOAD files in the directory specified by the
parameter.

-mc68020 Optimize code for the 68020 processor.

-mc68881 Optimize code for the 68881 coprocessor.

-0 objname Modify the pathname for the generated object file. A co-
lon following objname provides a directory pathname for the output
file.

-ov Report overflows.

-p Write information about the progress of the command to the diagnostic
file.

-r Do not report range errors.

-t Write compilation time to the diagnostic file.

-u Initialize local and global data to the value $7267.

-w Do not use the peephole optimizer.

-y pathname Store the intermediate files generated by the compiler in
the specified directory.

-z Do not include embedded procedure names in the object code.

PasMat Format Pascal programs

PasMat (optionList) (inputfile (outputfile))

Displays Pascal source code according to the options selected. Omitting
the input and output file parameters causes standard input and output,
respectively, to be used. Most of the options are used to override the initial
default settings of input file directives. The default settings can also be
overridden by including the option’s directive equivalent, shown in paren-
theses, in the input file.
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Options

-a Turn off CASE label bunching (a-).

-b  Turn on IF bunching (b+).

-body Align procedure blocks with their BEGIN and END brackets (body + ).
-¢c BEGIN does not start a new line (¢ +).

-d { } replace (* *) as comment delimiters (d +).

-e Display identifiers in capital letters (e +).

-entab Convert consecutive spaces to tabs as set by the tab stop value or tab
directive.

-f Turn off formatting (f-).
-g Group assignment and call statements (g +).
-h  Turn off FOR, WHILE, and WITH bunching (h-).

-i pathname (,pathnamelist) Search for Include files in the directory
pathname.

-in  Process Include files (in+).

-k Indent statements between BEGIN and END brackets (k +).

-l Copy reserved words and identifiers literally (I+).

-list listingFile Write a formatted source listing to listingFile.
-n  Group formal parameters (n +).

-0 width Output line width ranges up to 150 characters (default =
80).

-p Write information about the progress of the command to the diagnostic
file.

-pattern = pattern =replacement= Include files are updated with new
pathnames and remain structurally consistent with the input file. The
sequence of characters specified by pattern are replaced by the string
replacement.

-q The ELSE IF structure indents IF on the next line after ELSE (q+).

-r Show reserved words in uppercase (r+).

-rec  Indent a RECORD file list under its identifier.

-s renamefFile Rename identifiers specified in the first column of
renameFile to the contents of the file’s second column. The old and new
identifier names share the same line of renameFile, separated by
spaces or a tab.

-t tab The tabs of each indentation are tab spaces in length (default
= 2).



259 Chapter 24

-u Rename identifiers according to how they first appeared in the source
code.

-v THEN is written on a new line (v+).

-w Display identifiers in uppercase (w+).

-x Display operators without surrounding spaces (x +).
-y Display : = without surrounding spaces (y +).

-z Display commas without a subsequent space (z +).
-: Align colons in VAR declarations (: +).

-@ Write CASE tags on new lines (@ +).

"-#" Group assignment and call statements in input and output #+). The
option’s quotation marks are required.

-_ Remove underscore characters from identifiers (_ +).

PasRef Cross-reference Pascal source code

PasRef (optionList) (fileList)

Writes to standard output a reference listing for the variables in the
specified source code files. Each alphabetic entry contains the line numbers
in the source where the variable occurs.

Options

-a Reference files and units each time they appear.
-¢ Do not reference a used unit if its file name is part of fileList.
-d Reference each specified file individually and separately.

-i pathname (,pathnamelist) Search for Include and Uses file names in
the specified directories.

-l Write identifiers in lowercase letters.

-ni | -noincludes Do not reference Include files.

-nl | -nolisting Do not write the input source during referencing.
-nolex Do not write lexical data to output.

-nt | -nototal Do not write the line count totals to output.

-nu | -nouses Do not reference Uses declarations.

-0 Permit Object Pascal code.

-p Write information about the progress of the command to the diagnostic
file.
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-s Do not write Uses and Include file data to output.
-t Reference by total source line number.
-u  Write identifiers in uppercase letters.

-w width The maximum width of a listing is a value of 40 to 255
(default = 110).

-x width The maximum width of an identifier is a value of 8 to 63
(default = size of largest identifier).

Paste Cut text and paste contents of Clipboard

Paste (-c count) selection (window)

A selection of lines is replaced by the contents of the Clipboard. Adjust-
ment is made to the target window unless otherwise specified by the win-
dow parameter.

Option

-¢c count Perform the command count times.

PerformReport Create report on performance

PerformReport (optionList)

Writes to standard output the relation of performance data and proce-
dure names taken from the link map and performance data files.

Options

-a List all procedures.
-l filename The filename is the input link map file.

-m filename The filename is the input performance data file instead
of perform.out, the default file.

-n NN Display the top NN procedures instead of the default number
of 50.

-p Write information about the progress of the command to the diagnostic
file.
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Print Print contents of text files

Print (optionList) (fileList)

Sends the contents of the specified files to the on-ine printer. Omitting
fileList causes standard input to be printed.

Options

-b A round-rect border encompasses the printed page.

-b2 A -b option border with the header on top of and outside of the border
that encompasses the printed page.

-c(opies) n Print n copies of the text files.

-flont) name Use the specified font. Initial font is Monaco 9.
-ff string A leading string acts like a formfeed character.
-from n Begin printing at page n (default = 1).

-h  Print the name of the file, the time of printing, and the page number as
the page header for each page.

-hf(ont) name Use the specified header font (default = file font).
-hs(ize) n Use the specified header font size (default = 10).

-I(ines) n A linefeed spacing adjustment is made so that, font size
permitting, n lines fill a full page.

-Is n Lines are spaced according to n (default = 1, single space).
-md The modification date appears in the header.
-n Print line numbers along the left side of the text.

-nw n The field width of the line numbers is n characters (default
= 5).

-p Write information about the progress of the command to diagnostic
output.

-page n Begin the numbering of pages with n. The default is 1.

-q quality The ImageWriter prints at the given resolution, where qual-
ity is specified as high, standard, or draft.

-r Print pages from last to first.

-s(ize) n Use the specified font size (default = font size in resource
fork or, if unavailable, 9).

-t(abs) n Use the specified tab setting (default = tab setting in re-
source fork or, if unavailable, value of Tab variable).

-titte name Page headers use name as the title (default = filename).
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-to n Print to end at page n (default = file’s last page).

«tm n; -bm n ; -lm n ; -rm n The top, bottom, left, and right page
margins, respectively, are set to n, where n is the margin width in
inches. The default value for all margins is 0, except for the left
margin, which has a default value of 0.2778.

ProcNames Display Pascal block names

ProcNames (optionList) (fileList)

Lists in an indented format all the procedure and function names of the
input Pascal program or unit.

Options

-¢c Ignore a unit if the unit's $U interface file name is already listed.
-d Each new file resets its line number count to 1.

-e No formfeeds after each block listing.

-f  Output is compatible with the PasMat tool.

-i pathname (, pathnamelist) Search for Include or Uses files in the
specified directories.

-n Do not output line number and level information.

-0 Treat the source file as an Object Pascal program.

-p Write information about the progress of the command to the diagnostic
file.

-u Include Uses declarations as input.

Quit Quit the MPW Shell ‘

Quit (¢ | -n | -y)
Exits the MPW Shell.
Options
-¢ Causes a cancel response to any confirmation dialog box.

-n Causes a no response to any confirmation dialog box.

-y Causes a yes response to any confirmation dialog box.
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Quote Display parameters in quotation marks

Quote (-n) (parameterList)

Writes parameters to standard output in the same manner as the Echo
command, except characters treated as special to the Shell are written in
single quotation marks.

Option

-n Do not follow the last parameter with a Return.

Rename Rename disk files and directories

Rename (-¢ | -n | -y) name newname

Changes the name of a file or directory from name to newname. If a file
or directory using newname already exists, a dialog box asks confirmation to
overwrite same-name objects.

Options

-¢ A same-name object conflict halts the command, circumventing a confir-
mation dialog box.

-n Do not overwrite same-name objects, circumventing a confirmation dia-
log box.

-y Overwrite same-name objects directly, circumventing a confirmation dia-
log box.

Replace Find and replace text in window

Replace (-c count) selection replacement (window)

The selection parameter is located and deleted, then the replacement
parameter is inserted at that location. The search is performed in the target
window unless otherwise specified by the window parameter.
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Option

-c count Repeat the command count times. Using the symbol 0 as
the value of count repeats the command for all occurrences in the
direction searched.

Request Display a request dialog box

Request (-d default) (message)

Creates a dialog box that contains the text of message and permits the
user to type in a response. The response is written to standard output when
the user selects the OK button. A Cancel button is also offered. Omitting the
message parameter causes standard input to be read.

Option
-d The initial message default appears in the dialog, allowing the user to

accept or edit it.

ResEqual Display comparison of resource files

ResEqual (optionList) file1 file2

The differences between two specified resource files are written to
standard output.

Option

-p Write information about the progress of the command to the diagnostic
file.

Revert Revert to file as last saved

Revert (-y) (windowList)

Returns the parameter windows to their state when last saved. If no
windowList parameter is given, the target window (second from top) is used
by default.
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Option

-y The command circumvents the confirmation dialog box.

Rez Compile resources

Rez (optionList) (resourceDescriptionFileList)

Translates a text description of a resource into compiled code. Text
description input is obtained from resourceDescriptionFileList or, if no file is
given, standard input. The format for input is the same as the DeRez
(resource decompiler) program’s output. Unless an option directs otherwise,
the compiled resource output is written to the file Rez.Out. The parameter
resourceDescriptionFileList specifies a file of formatted type declarations.
The file Types.r contains the common Macintosh resource declarations. The
file SysTypes.r contains the system resource declarations.

Options

-align word Align resources along word boundaries.

-align long word Align resources along long word boundaries.
-a(ppend) Append the command’s output to the output file.

-c(reator) creatorExpr The output file has the creator value as given by
the expression. By default, the creator is ???7?’.

-d(efine) macro( = data) Equate the specified macro variable with the
value data or, if data is omitted, the null string.

-e(scape) Print escape characters as extended Macintosh characters.
-i pathname(s) Search the specified pathname(s) for #include files.

-0 outputFile Give the output file the specified name rather than the
default name Rez.Out.

-ov Ignore the protected bit when appending resource output.

-p(rogress) Write information about the progress of the command to the
diagnostic file.

-rd Redeclared resource types do not write a warning message to output.

-r0  The resource map implements mapReadOnly.

-s pathname(s) Search the specified pathname(s) for resource Include
files.

-t(ype) typeExpr The output file takes the type value as given by the
expression. By default, the type is 'APPL’.

-u(ndef) macro Undefine a macro variable.
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RezDet Detect resource problems

RezDet (-b) (-d | -1 | -q | -r | -s) resourceFileList

Resources within each file of resourceFileList are inspected for
problems. Information about any problems is written to standard output.
Other than -b(ig), only one option may be implemented at a time.

Options

-b(ig) Read resources into memory individually to avoid out of memory
errors.

-d(ump) Write verbose individual resource information to standard output.

-l(ist) Write the resource information to standard output in the format:
‘type’ (ID, name, attributes) [size].

-q(uiet) Do not write error information to standard output.

-r(awdump) Write data block contents (in addition to verbose individual re-
source information) to standard output.

-s(how) Write individual resource information to standard output.

Save Save window onto disk

Save (-a | windowList)

Puts a copy of the specified window file onto disk. Omitting all parame-
ters causes the target window to be saved.

Option

-a Save all open windows.

Search Search for text in files

Search (-f file) (-i | -s) (-1) (-q) (-r) /pattern/ (fileList)

Looks for a sequence of characters within the lines of a file, then writes
each line that contains the sequence to standard output. Omitting fileList
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causes standard input to be read. Slashes (/ and /) enclose the pattern to be
sought.

Options

-f file All lines not written to standard output are written to the
specified file.

-i The search is not case sensitive.

-q Write only matching lines to output, without the file name and the line
number.

- Write lines without matches to output.
-s The search is case sensitive.

Select Select items from a dialog box

Select (optionList) (itemList)

Uses the parameter items to create a dialog box, then waits for the user
to select an item and click the OK button before writing the selected item
name to standard output. Omitting the itemList parameter causes standard
input to be read.

Options

-d jtem Insert item in the list so that it is preselected.

-m message Display message on top of the item list.

-q Write items in the list unquoted.

-r rows Write the list with the specified number of rows if possible.

-w width Write the list with the specified number of width pixels if
possible.

Set Define or display variable names

Set (name (value))

Equates the variable name with the string value. Omitting value causes
the variable and its current value to be written to standard output. Omitting
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both parameters causes all variables and their current values to be written
to standard output.

SetDirectory Set the default directory and add to menu

SetDirectory directory
Sets the parameter directory as the current default directory and, if

new, inserts the directory as an item in the Directory menu. The Direc-
toryMenu command displays the Directory menu. '

SetFile Set attributes of files

SetFile (optionList) fileList

Provides attribute values for all the specified files according to the
chosen options.

Options

-a attributes Causes settings for the following flags: Inited, (in)Visible,
Bundle, System, Protected, Open, Changed, Locked, and Desktop. Each
flag is represented by a single character (the first letter of the flag,
except inVisible which is represented by V). If the parameter character,
in attributes is uppercase, the flag is set to 1; if lowercase, the flag is
set to 0. Characters that are not included in attributes cause the flag to
go unchanged.

-c creator Set a four-character creator.

-d date Set a string representing the creation date and time in the
format mm/dd/yy (hh:mm (:ss) (AM:PM)). If date is specified as a period
(.), the current date and time are used.

-l h,v Set the horizontal and vertical coordinates of the icon loca-
tion, where point (0,0) is the top-left corner of the icon’s window.

-m date Set a string representing the modification date and time in
the same format as the d option.

-t type Set a four-character type.
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SetPriv Set file server privileges

SetPriv (-¢c prv) (-d prv) (-f prv) (-g group) (-i) (-0 owner) (-r) folderList

Sets file server access privileges for folders by using a three-character
prv string (o-owner, g-group, e-everyone) in which an uppercase letter en-
ables the privilege and a lowercase letter disables it. Omitting the character
causes no change in privilege.

Options

-c prv Set privileges for changing files and folders.

-d prv Set privileges for seeing folder and folder listings.
-f prv Set privileges for seeing files within folders.

-g newGroup Set the parameter as the group.

-i  Write access privilege information to standard output.

-0 newOwner Set the parameter as the owner.

-r Folders are affected recursively.

SetVersion Set version and revision number

SetVersion (optionList) file

Sets an application’s version and revision number in a resource or
source code.

Options

-csource file Set the string constant in the specified C source code
file.

-d Write the latest version and revision number in the 'MPST’ resource

string to the diagnostic file.

-fmt nf.mf Version and revision numbers use the specified format,
where f'is the letter D (for leading blanks) or Z (for leading zeros), and
n and m are field width integers from 1 to 10.

-i resid Set 'MIPST’ resource ID.
-p Write the version number and 'MPST' contents to the diagnostic file.
-prefix prefix Set the version prefix string.
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-psource file Set the string constant in the specified Pascal source
code file.

-r Increase the revision number by 1.

-rezsource file Set the 'MPST’ resource definition in the specified re-
source source code file.

-sr revision Set the revision number to the parameter value.

-suffix suffix Set the revision suffix string.

-sv version Set the version number to the parameter value.

-t type Use the resource of the parameter type in place of 'MPST'.
-v Increase the version number by 1.

-verid identifier Use the indentifier parameter in searches for Pascal
and C constant searches.

Shift Shift number of positional parameters

Shift (number)

The numbers of the Shell positional parameters, except parameter 0,
are reset by reducing their current value by number. The default value of
number is 1.

Shutdown Quit with shutdown or restart

Shutdown (-¢ | -n | -y) (-1)

Exits the MPW Shell and causes the Macintosh to shutdown or, if the -r
option is used, restart.

Options

-c Causes a cancel response to any confirmation dialog box.
-n Causes a no response to any confirmation dialog box.
-r Restart the Macintosh.

-y Causes a yes response to any confirmation dialog box.
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SizeWindow Set the window size in pixels

SizeWindow h v (window)

Sets the horizontal and vertical pixel size of the window. Omitting the
window parameter causes the target window (second from the top) to be used.

StackWindows Set windows to stack diagonally

StackWindows

Resizes and moves all open Shell windows to diagonally stacked posi-
tions on the screen.

StdFile Select from standard file dialog box

StdFile (-b buttonTitle) (-d | -p | -t typeList) (-m message) (-q) (pathname)

Creates a standard file dialog box, then waits for the user to select an
item and click the OK button before writing the selected file name or
pathname to standard output. Supplying a pathname parameter causes the
standard file starting directory to be set.

Options

-b buttonTitle Set the title of the dialog box button.
-d Display an SFGetFile dialog box.

-m message Display message on top of the file list.
-p Display an SFPutfile dialog box.

-q Write files in the list unquoted.

-t typelist Display the SFGetFile dialog box limited to files of up to
four types.

SysErr Display system error messages

Syskrr (-f filename | -s filename) (-n) (-p) errNum (,insertList) (-i idNumList)
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Displays the system error message for each error number parameter.
The default system error message file is SysErrs.Err. When used with the -i
option, displays information relating to the specified ID number in System
Error Handler alert dialogs. Tool error numbers may also be specified with
inserts.

Options

-f filename Output error messages for the specified tool error file.

-i idNumList Output information relating to the System Error Handler
ID number.

-n Do not output error numbers with the messages.
-p Write version information about the command to the diagnostic file.

-s filename Output error messages for the specified system error file.

Tab Set tab positions of windows

Tab number (window)

Establishes a tab setting of number. Adjustment is made to the target
window unless otherwise specified by the window parameter.

Target Set window as the target window

Target name

The file name is opened (if not already open) and set as the default
target window file. The target window is the second window from the top.

TileWindows Set windows to tile position

TileWindows

Resizes and moves all open Shell windows to visible tile positions on the
screen.
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TLAConvert Convert assembler source, TLA to MPW

Translate

TLACvt (optionList) (fileList)

Changes selected items in the assembly source code of files written for
the Lisa Assembler so that the code can be compiled by the Macintosh
Workshop Assembler. The output file name is the input name with the suffix
.a appended. Omitting fileList causes standard input to be converted and
written to standard output.

Options
-d The input file uses spaces in place of all tabs.

-e The input file puts spaces in place of all tabs, then reinserts tabs in the
output file according to the tab setting. Tabs can be set using the -t
option.

-t directivesFile Search the parameter file for uppercase and lowercase
information. By default, directives are output in uppercase as specified
in the file TLACvt.Directives.

-m The output does not contain Lisa Assembler compatibility directives.

-n Do not append the .a suffix to the output file name.

-p Write information about the progress of the command to standard out-
put.

-pre(fix) string The output file name is the specified string attached
in front of the input file name.

-suf(fix) string The output file name is the specified string appended
to the input file name instead of the default .a suffix.

-t tabSetting The Shell tab setting is a value in the range of 0 to
255 (default = input file tab setting or, if unavailable, 8).

-u ¢ Resolve code name conflicts with MPW directives by appending
the character c to the code name (default = #).

Translate character strings

Translate (-p) (-s) src (dst)

Converts character strings in the src parameter to those in the dst
parameter, then writes to standard output. Omitting the dst parameter
causes src characters to be deleted.
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Options

-p Write version information about the command to the diagnostic file.
-s Retain font, font size, and tab settings from the src file.

Unalias Make aliases undefined

Unalias (namelList)

Disassociates a command name and its substitute word(s) that were
previously defined using the Alias command. Only the current command file
is affected. Omitting nameList removes all aliases.

Undo Undo window’s previous edit command

Undo (window)

Reverses the action of the previous editing command that occurred in
the specified window. Omitting the window parameter causes the target
window (second from the top) to be used.

Unexport Make variable definition unexported

Unexport (-r | -s | nameList)

Deletes the parameter variables from a command file’s local list of
exported variables. Omitting all parameters causes a list of all variables not
exported to be written to standard output.

Options

-r Output Export commands for each variable not exported.
-s Do not write the word Unexport to output.
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Unmark Delete file marker

Unmark namelList window

Deletes a marker name that was assigned to a selection of text in the
given window. The marker name no longer appears as a menu item in the
window’s Mark menu.

Unmount Unmount disk volumes

Unmount volumeList

Puts the specified volumes off-line to make their contents unavailable to
the Shell. A colon () must be appended to the volume name unless the
volume specified is a disk drive number.

Unset Make variable names undefined

Unset (namelList)

Disassociates a variable name and its definition that were previously
equated using the Set command. Only the current command file is affected.
Omitting nameList removes all variable definitions.

Volumes Display names of mounted disk volumes

Volume (-1) (-q) (volumeList)

Writes the name and, if requested, other information about the speci-
fied volumes to standard output. A colon (:) must be appended to the volume
name unless the volume specified is a disk drive number.

Options

-I  Write additional information about a volume’s location, size, and contents
to output.

-q Disable the quoting of special characters in displayed file names.
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Which Find which pathname executes command

Which (-a) (-p) (commanad)

Searches for, and writes to standard output, the full pathname of a
command, and allows the command to be executed by name alone (instead
of requiring the full pathname). Omitting the command parameter outputs
all pathnames of the startup {Commands} variable.

Options

-2 Output all pathnames to the parameter.
-p Output information about the progress of the command.

Windows Display names of open windows

ZoomWindow

Windows (-q)

Writes the full pathname of each current window file to standard
output.

Option

-q Disable the quoting of special characters in displayed file names.

Display window zoomed or back

ZoomWindow (-s) (window)

Resizes window to the full size of the Macintosh screen. Omitting the
window parameter causes the target window (second from the top) to be
used.

Option

-s The window zooms back to its original size.
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Set with Directives
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ABCD Add Decimal with Extend

Add the source subject plus the extend bit to the destination subject, and
place the result in the destination slot. The subjects are added using binary
coded decimal (BCD) arithmetic.

Size: Byte
ABCD D1,D2 Add data register 1 to data register 2.
ABCD -(A1),-(A2) Add memory slot 1 to memory slot 2 using predecrement

addressing.

Status flags

C Set by a decimal carry; cleared otherwise.

V  Undefined.

Z Cleared by a nonzero result; unchanged otherwise.
N  Undefined.

X  Set by a decimal carry; cleared otherwise.

ADD Add Binary

Add the source subject to the destination subject, and place the result in the
destination slot.

277
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Size: Byte, Word, Long

ADD ea,D1 Add effective address to data register.
ADD Dlea Add data register to effective address.

Status flags

C Set by a carry; cleared otherwise.

Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.

X Z2 N <

Set by a carry; cleared otherwise.

ADDA Add Address

Add the source subject to the destination address register, and place the
result in the address register.
Size: Word, Long

ADD ea,A1 Add effective address to address register.

Status flags
Unaffected.

ADDI Add Immediate

Add the immediate data to the destination subject, and place the result in
the destination slot.
Size: Byte, Word, Long

ADD| #data,ea Add immediate data to effective address.

Status flags

C Set by a carry; cleared otherwise.

Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.

X 2 N <

Set by a carry; cleared otherwise.
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ADDQ Add Quick

Add the immediate data to the destination subject, and place the result in
the destination slot. The immediate data must be an integer from 1 to 8.
Size: Byte, Word, Long

ADDQ #data,ea Add immediate data (1-8) to effective address.

Status flags

C Set by a carry; cleared otherwise.

Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.

X 2 N <

Set by a carry; cleared otherwise.

ADDX Add with Extend

Add the source subject plus the extend bit to the destination subject, and
place the result in the destination slot.
Size: Byte, Word, Long

ADDX D1,D2 Add data register 1 to data register 2.
ADDX -(A1),-(A2) Add memory slot 1 to memory slot 2 using predecrement
addressing.

Status flags

C Set by a carry; cleared otherwise.

Set by an overflow; cleared otherwise.

Cleared by a nonzero result; unchanged otherwise.
Set by a negative result; cleared otherwise.

X 2 N <

Set by a carry; cleared otherwise.

AND AND Logical

AND the source subject to the destination subject, and place the result in the
destination slot.
Size: Byte, Word, Long
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AND ea,D1 AND effective address to data register.
AND Di,ea AND data register to effective address.

Status flags

C Cleared always.

Cleared always.

Set by a zero result; cleared otherwise.

Set by a result whose most significant bit is set; cleared otherwise.
Unaffected.

X 2 N <

ANDI AND Immediate

AND the immediate data to the destination subject, and place the result in
the destination slot.
Size: Byte, Word, Long

AND| #data,ea AND immediate data to effective address.

Status flags

C Cleared always.

Cleared always.

Set by a zero result; cleared otherwise.

Set by a result whose most significant bit is set; cleared otherwise.
Unaffected.

X 2 N <

ANDI to CCR AND Immediate to the Condition Code Register

AND the immediate source subject with the status flags, and place the result
in the low-order byte of the status register (condition code register).
Size: Byte

ANDI #xx,CCR ANDI immediate subject to status flags.

Status flags

C Cleared if source’s bit 0 is zero; unchanged otherwise.
V  Cleared if source’s bit 1 is zero; unchanged otherwise.
Z Cleared if source’s bit 2 is zero; unchanged otherwise.



281 Chapter 25

N Cleared if source’s bit 3 is zero; unchanged otherwise.
X  Cleared if source’s bit 4 is zero; unchanged otherwise.

ANDI to SR AND Immediate to the Status Register

ASL Arithmetic

AND the immediate source subject with the entire 16-bit status register, and
place the result in the status register.
Size: Word

ANDI #xxx,SR AND immediate subject to status register.

Status flags

C Cleared if source’s bit 0 is zero; unchanged otherwise.

V  Cleared if source’s bit 1 is zero; unchanged otherwise.
Z Cleared if source’s bit 2 is zero; unchanged otherwise.
N Cleared if source’s bit 3 is zero; unchanged otherwise.
X  Cleared if source’s bit 4 is zero; unchanged otherwise.

Shift Left

Arithmetically shift to the left the bits of the destination subject by the
specified amount. The last bit shifted out of the destination subject goes into
both the carry and extend bits. Zeros replace the vacated bits.

Size: Byte, Word, Long
ASL D1,D2 Shift data register 2 by amount of data register 1.
ASL #data,D1  Shift data register 1 by immediate data.

ASL ea Shift effective address by 1 bit only. Subject must be word
size.

Status flags

C Set the same as the last bit shifted out of the subject; cleared for a zero
shift count.

V  Set by any change in the most significant bit during the shift; cleared
otherwise.

Set by a zero result; cleared otherwise.
Set by a result whose most significant bit is set; cleared otherwise.
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X  Set the same as the last bit shifted out of the subject; unaffected for a
zero shift count.

ASR Arithmetic Shift Right

Arithmetically shift to the right the bits of the destination subject by the

specified amount. The last bit shifted out of the destination subject goes into

both the carry and extend bits. The sign bit replaces the vacated bits.
Size: Byte, Word, Long

ASR D1,02 Shift data register 2 by amount of data register 1.

ASR #data,D1  Shift data register 1 by immediate data.

ASR ea Shift effective address by 1 bit only. Subject must be word
size.

Status flags
C Set the same as the last bit shifted out of the subject; cleared for a zero
shift count.

V  Set by any change in the most significant bit during the shift; cleared
otherwise.

Z Set by a zero result; cleared otherwise.
Set by a result whose most significant bit is set; cleared otherwise.

Set the same as the last bit shifted out of the subject; unaffected for a
zero shift count.

Bcce Branch Conditionally

Branch to the slot indicated by the subject if the specified condition (that

substitutes for cc) is true. The subject determines the displacement from the

original program counter to the slot where program execution resumes.
Size: Byte, Word

Bcc reference  Branch to reference if condition is true.

Status flags
Unaffected. Status flag conditions for each branch instruction:

BCC  Carry Clear. Branch if C is clear.
BCS  Carry Set. Branch if C is set.
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BEQ  Equal. Branch if Z is set.

BGE  Greater or Equal. Branch if both N and V are set, or if both N and V
are clear.

BGT Greater Than. Branch if both N and V are set and Z is clear, orif N, V,
and Z are all clear.

BHI High. Branch if both C and Z are clear.

BLE  Less or Equal. Branch if Z is set, or if N is set and V is clear, or if N is
clear and V is set.

BLS Low or Same. Branch if C is set, or if Z is set.

BLT Less Than. Branch if N is set and V is clear, or if N is clear and V is
set.

BMI Minus. Branch if N is set.

BNE  Not Equal. Branch if Z is clear.

BPL Plus. Branch if N is clear.

BVC Overflow Clear. Branch if V is clear.
BVS Overflow Set. Branch if V is set.

BCHG Test a Bit and Change

Test a bit in the destination subject, place the result of the test in the Z status
flag, then change the tested bit in the destination.
Size: Byte, Long

BCHG D1,ea Test and change bit number D1 of destination ea.
BCHG #data,ea Test and change bit number #data of destination ea.

Status flags
C Unaffected.

V  Unaffected.
Z  Set by a zero value of the tested bit; cleared otherwise.
N Unaffected.
X Unaffected.

BCLR Test a Bit and Clear

Test a bit in the destination subject, place the result of the test in the Z
condition code, then clear the tested bit in the destination.
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Size: Byte, Long
BCLR D1,ea Test and clear bit number D1 of destination ea.
BCLR #data,ea Test and clear bit number #data of destination ea.

Status flags
C Unaffected.

V  Unaffected.
Z Set by a zero value of the tested bit; cleared otherwise.
N Unaffected.
X  Unaffected.

BRA Branch Always

Branch to the slot indicated by the subject. The subject determines the
displacement from the original program counter to the slot where program
execution resumes.

Size: Byte, Word

BRA reference Branch to reference.

Status flags
Unaffected.

BSET Test a Bit and Set

Test a bit in the destination subject, place the result of the test in the Z
condition code, then set the tested bit in the destination.
Size: Byte, Long

'

BCLR D1,ea Test and set bit number D1 of destination ea.
BCLR #data,ea Test and set bit number #data of destination ea.

Status flags
C Unaffected.

V  Unaffected.
Z Set by a zero value of the tested bit; cleared otherwise.
N Unaffected.
X Unaffected.
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BSR Branch to Subroutine

Branch to the subroutine slot indicated by the subject after leaving the long
word return address (address of the instruction following the BSR instruc-
tion) on the stack. The subject determines the displacement from the origi-
nal program counter to the subroutine slot where program execution
continues.

Size: Byte, Word

BSR reference Branch to subroutine reference.

Status flags
Unaffected.

BTST Test a Bit

Test a bit in the destination subject, and place the result of the test in the Z
condition code.
Size: Byte, Long
BTST D1,ea Test bit number D1 of destination ea.
BTST #data,ea Test bit number #data of destination ea.

Status flags
C Unaffected.
V  Unaffected.
Z Set by a zero value of the tested bit; cleared otherwise.
N  Unaffected.
X  Unaffected.

—Button ROM Trap

FUNCTION Button : BOOLEAN;

_Button evaluates the status of the Macintosh’s mouse button, and re-
turns a boolean value of true if the mouse button is currently being held
down. A value of false indicates the mouse button is up at the moment the
_Button trap is executed. No parameters are used.
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To prepare the stack for _Button: Subtract 2 bytes from the stack
pointer to make space for the boolean result.

On return: The boolean result is left in the high-order byte. A nonzero
value indicates true. A zero value indicates false.

CHK Check Register Against Bounds

Check the content of the low-order word in the data register subject. If the
register value is less than zero or greater than the upper bound of the
effective address subject, then execute a trap exception.

Size: Word

CHK ea,D1 Check the low-order word of data register with upper bound of
effective address.

Status flags

C Undefined.

V  Undefined.

Z  Undefined.

N Set by D1 less than zero; cleared by D1 greater than ea; undefined
otherwise.

X  Unaffected.

CLR Clear a Subject

Clear to zero all bits of the destination.
Size: Byte, Word, Long

CLR ea Clear to zero all bits of effective address.

Status flags

Cleared always.
Cleared always.
Set always.
Cleared always.
Unaffected.

X Z2 N < O
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CMP Compare

Subtract the source subject from the destination subject, and use the result
to set the status flags. The destination slot is not changed.
Size: Byte, Word, Long

CMP ea,D1 Compare by subtracting effective address from data register.

Status flags

Set by a borrow; cleared otherwise.

Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.
Unaffected.

X Z N < O

CMPA Compare Address

Subtract the source subject from the destination address register, and use
the result to set the status flags. The address register is not changed.
Size: Word, Long

CMPA ea, A1 Compare by subtracting effective address from address regis-
ter.

Status flags

Set by a borrow; cleared otherwise.

Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.
Unaffected.

X 2 N < O

CMPI Compare Immediate

Subtract the immediate data from the destination subject, and use the result
to set the status flags. The destination slot is not changed.
Size: Byte, Word, Long
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CMPI #data,ea Compare by subtracting the immediate data from the effec-
tive address.

Status flags

C Set by a borrow; cleared otherwise.

V  Set by an overflow; cleared otherwise.

Z Set by a zero result; cleared otherwise.

N  Set by a negative result; cleared otherwise.
X  Unaffected.

CMPM Compare Memory

Subtract the source subject from the destination subject, and use the result
to set the status flags. The destination slot is not changed. The subjects must
be address registers using the postincrement addressing mode.

Size: Byte, Word, Long

CMPM (A1)+,(A2)+ Compare address register contents by subtracting
source from destination.

Status flags

C Set by a borrow; cleared otherwise.

Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.
Unaffected.

x 2 N <

DBcc Test Condition, Decrement, and Branch

If the specified conditon (that substitutes for cc) is false, decrement the data
register subject. Then, if the result of the decrement is not equal to -1,
branch to the slot indicated by the reference subject. The reference deter-
mines the displacement from the original program counter to the slot where
program execution continues.

Size: Word

DBcc D1,reference If condition is false, then decrement data register. Then, if
data register is not equal to —1, branch to reference.
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Status flags

Unaffected. Status flag conditions for each branch instruction:

DBCC Carry Clear. No branch if C is clear.
DBCS Carry Set. No branch if C is set.
DBEQ Equal. No branch if Z is set.

DBF False. Branch always.

DBGE Greater or Equal. No branch if both N and V are set, or if both N
and V are clear.

DBGT Greater Than. No branch if both N and V are set and Z is clear, or if
N, V, and Z are all clear.

DBHI High. No branch if both C and Z are clear.

DBLE Less or Equal. No branch if Z is set, or if N is set and V is clear, or if
N is clear and V is set.

DBLS Low or Same. No branch if C is set, or if Z is set.

DBLT Less Than. No branch if N is set and V is clear, or if N is clear and V
is set.

DBMI Minus. No branch if N is set.

DBNE Not Equal. No branch if Z is clear.

DBPL Plus. No branch if N is clear.

DBRA Branch. Branch always.

DBT True. Branch never.

DBVC Overflow Clear. No branch if V is clear.
DBVS Overflow set. No branch if V is set.

DC Define Constant (MPW Data Allocation Directive)

Place the specified values into memory slots. The suffixes .B, .W, and .L
indicate the slot length—byte, word, and long word—of each data incre-
ment. References access the first aligned memory address of the defined
area.

DC.B values Define constant that is byte incremented.

DC values Define constant that is word incremented.
DC.W values Define constant that is word incremented.

DC.L values Define constant that is long word incremented.

The values are defined within the current code or data module. One or
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more directives define their own data module if placed outside a program’s
existing modules. The directive MAIN signifies the main code module used in
the example programs. Define constant directives can use values that are
expressions and strings in any mixture, separated by commas. The following
are examples of two directives:

RectBounds DC.W 20, 40, 200, 240 ;top, left, bottom, right
RectName DC.B 'My Rectangle’ ;string name

DCB Define Constant Block (MPW Data Allocation Directive)

Initialize a block of memory slots within the current code or data module.
The subjects specify the length of the block and the initial value to be placed
in each slot. The suffixes .B, .W, and .L indicate slot length, incrementing
data by byte, word, and long word sizes.

DCB.B length,values Define constant block that is byte incremented.
DCB  length,values Define constant block that is word incremented.
DCB.W length,values Define constant block that is word incremented.
DCB.L length,values Define constant block that is long word incremented.

DIVS Signed Divide

Using signed arithmetic, divide the long word destination subject by the
word source subject, and place the result in the destination slot. The quo-
tient is placed in the low word of the destination. The remainder is placed in
the high word of the destination, with the sign of a nonzero remainder the
same as the dividend. Division by zero creates a trap. An overflow affects
the status flag, but leaves the subjects unchanged.

Size: Word

DIVS ea,D1 Divide data register by effective address.

Status flags

C Cleared always.
Set by attempted division overflow; cleared otherwise.

Z Set by zero quotient; cleared by nonzero quotient; undefined by at-
tempted overflow.
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N  Set by negative quotient; cleared by non-negative quotient; undefined
by attempted overflow.

X  Unaffected.

DIVU Unsigned Divide

Using unsigned arithmetic, divide the long word destination subject by the
word source subject, and place the result in the destination slot. The quo-
tient is placed in the low word of the destination. The remainder is placed in
the high word of the destination. Division by zero creates a trap. An over-
flow affects the status flag, but leaves the subjects unchanged.

Size: Word

DIVU ea,D1 Divide data register by effective address.

Status flags

C Cleared always.
Set by attempted division overflow; cleared otherwise.

Z Set by zero quotient; cleared by nonzero quotient; undefined by at-
tempted overflow.

N Set by quotient whose most significant bit is set; cleared by quotient
whose most significant bit is clear; undefined by attempted overflow.

X  Unaffected.

—DrawMenuBar ROM Trap

PROCEDURE DrawMenuBar;

—DrawMenuBar uses the current contents of the menu list to draw a menu
bar. The trap should be used to redraw the menu whenever the menu list
has been changed by any prior sequence of calls that insert, delete, clear,
set, or otherwise alter a menu list. No parameters are used.

—InsertMenu can be used to add a menu into the menu list at a specified
position along the menu bar. _GetRMenu can be used to read a menu re-
source and provide the handle parameter for _InsertMenu. After such
changes, _DrawMenuBar redraws the menu bar according to the current
menu list.
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—_DrawString ROM Trap

PROCEDURE DrawString (s: Str255);

_DrawsString places the parameter string into the current GrafPort to the
right of the Quickdraw pen location. The variable s is of the predefined
Quickdraw type str255, a string of not more than 255 characters.

The current pen location moves to the right of each character as the
string is drawn. _DrawString performs no carriage returns, linefeeds, or text
formatting.

To prepare the stack for _DrawString: Push a pointer to the string.

On return: The stack is clear.

DS Define Storage (MPW Data Allocation Directive)

Reserve the specified number of uninitialized memory slots at a position
relative to the A5 pointer. The suffixes .B, .W, and .L indicate slot length—
byte, word, and long word—of each data increment. References access the
first aligned memory address of the defined area.

DS.B length Define storage that is byte incremented.
DS /ength Define storage that is word incremented.
DS.W length Define storage that is word incremented.
DS.L /length Define storage that is long word incremented.

The storage area is allocated and defined within the current code
module, data module, or template. One or more directives define their own
data module if placed outside a program’s existing modules. The directive
MAIN signifies the main code module used in the example programs. The
following are examples of two directives:

RectSpace DS.L 2 ;space for rectangle coordinates
EventRecord DS.B 16 ;space for event record result

END End of Source (MPW Module Control Directive)

Indicates the end of a source code file. The assembler ignores any lines that
follow the END directive. If END is omitted, the last line of code acts as the end
of the source code.
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EOR Exclusive OR Logical

Exclusive OR the source subject to the destination subject, and place the
result in the destination slot. The source subject must be a data register.
Size: Byte, Word, Long

EOR D1,ea Exclusive OR the data register to effective address.

Status flags

C Cleared always.

Cleared always.

Set by a zero result; cleared otherwise.

Set by a result whose most significant bit is set; cleared otherwise.
Unaffected.

X 2 N <

EORI Exclusive OR Immediate

Exclusive OR the immediate data to the destination subject, and place the
result in the destination slot.
Size: Byte, Word, Long

EORI #data,ea Exclusive OR immediate data to effective address.

Status flags

C Cleared always.

Cleared always.

Set by a zero result; cleared otherwise.

Set by a result whose most significant bit is set; cleared otherwise.
Unaffected.

X 2 N <

EORI to CCR Exclusive OR Immediate to the Condition Code Register

Exclusive OR the immediate source subject to the status flags, and place the
result in the low-order byte of the status register (condition code register).
Size: Byte

EORI #xxx,CCR Exclusive OR immediate subject to status flags.
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Status flags

C Changed if bit 0 of source is one; unchanged otherwise.
Changed if bit 1 of source is one; unchanged otherwise.
Changed if bit 2 of source is one; unchanged otherwise.
Changed if bit 3 of source is one; unchanged otherwise.

< 2 N <

Changed if bit 4 of source is one; unchanged otherwise.

EORI to SR Exclusive OR Immediate to the Status Register

Exclusive OR the immediate source subject to the entire 16-bit status regis-
ter, and place the result in the status register.
Size: Word

EORI #xxx,SR Exclusive OR immediate subject to status register.

Status flags

C Changed if bit 0 of source is one; unchanged otherwise.
Changed if bit 1 of source is one; unchanged otherwise.
Changed if bit 2 of source is one; unchanged otherwise.
Changed if bit 3 of source is one; unchanged otherwise.

X Z N <

Changed if bit 4 of source is one; unchanged otherwise.

EQU Equate Permanent Value (MPW Symbol Definition Directive)

Assign (equate) the subject to a reference name. The assignment cannot be
changed within the program. Any kind of valid subject can be assigned a
reference name, though only a single undefined subject can be used in an
assignment. The use of reference names can increase the readability of
source code.

reference EQU subject Assign the subject the reference name.

EXG Exchange Registers

Exchange the long word contents of the two register subjects.
Size: Long
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EXG R1,R2 Exchange contents of data and/or address registers.

Status flags
Unaffected.

—ExitToShell ROM Trap

PROCEDURE ExitToShell;

_ExitToShell reads the global variable FinderName and executes the applica-
tion whose name is stored in the variable. If the current application was
executed from the MPW Shell, _ExitToShell returns to the MPW Shell. Other-
wise, the default contents of FinderName direct _ExitToShell to return to the
Finder. No parameters are used.

EXT Sign Extend

__FindWindow

Extend the sign bit of the data register subject from a byte to a word, or
from a word to a long word. When a byte is extended, bit 7 is copied into
bits 8 through 15. When a word is extended, bit 15 is copied into bits 16
through 32.

Size: Word, Long

EXT D1 Extend sign bit within data register.

Status flags

C Cleared always.

V  Cleared always.

Z Set by a zero result; cleared otherwise.

N  Set by a negative result; cleared otherwise.
X  Unaffected.

ROM Trap

FUNCTION FindWindow (thePt: Point; VAR whichWindow: WindowPtr) : INTEGER;

_FindWindow returns an integer representing the portion of a window or
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__FlushEvents

the desktop where the cursor resides at the moment of a mouse button
press. The call to _FindWindow requires two parameters: the first provides
the mouse coordinates, the second provides an address for a window
pointer result to be stored.

The mouse location should be provided in global coordinates as re-
corded in the event record’s where field.

To prepare the stack for _FindWindow: Subtract 2 bytes from the stack
pointer for the integer result. Push the cursor’s point coordinates. Push a
pointer to a space for the window pointer to be stored.

On return: The integer result left on the stack corresponds to a window
or desktop predefined constant. The whichWindow parameter contains the
window pointer of the window where the press occurred, or is set to NIL if
the press did not occur within a window.

The integer result of _FindWindow corresponds to one of the following
constant values:

inDesk EQU
inMenuBar  EQU
inSysWindow EQU
inContent EQU

;in none of the following
;in_menu bar
;in system window
;in_content region
;(but not grow, if active)
inDrag EQU 4 ;in drag region
inGrow EQU 5 ;in grow region

;(of an active window only)
inGoAway EQU 6 ;in go-away region
;(of an active window only)

W N = O

ROM Trap

PROCEDURE FlushEvents (eventMask,stopMask: INTEGER);

__FlushEvents clears the event queue of all specified prior events. The call
requires two parameters that are taken from the low-order and high-order
words of register DO.

To prepare register DO for _FlushEvents: Move a long word into DO. In
the low-order word is eventMask, an integer representing the types of events
to be removed. In the high-order word is stopMask, an integer representing
the first event in eventMask to not be removed.

On return: If all events are removed, DO contains 0. Otherwise, DO
contains the event code of the first event that was not removed.

If stopMask is set to 0, all events specified by eventMask are removed.
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__FrameOval
__FrameRect

The instruction MOVE.L #80000FFFF,D0, preceding _ FlushEvents, removes all
events.

Flushing the event queue as part of a program’ initialization prevents
leftover, unprocessed events of a previous program from affecting current
program operation.

ROM Trap
ROM Trap

PROCEDURE FrameOval (r: Rect);
PROCEDURE FrameRect (r: Rect);

_FrameOval draws an oval outline that fits within the rectangular dimen-
sions set by its parameter. _FrameRect draws a rectangular outline within the
dimensions set by its parameter.

In both traps, r is a parameter of type rect that points to four integers
representing the rectangle’s boundary coordinates: top, left, bottom, and
right, respectively.

To prepare the stack for either _FrameOval or _FrameRect: Push a pointer
to a rectangle. A rectangle is defined by four integers or two variables of
type point.

On return: The stack is clear.

The frame drawn by each trap uses Quickdraw’s currently selected pen
mode, pattern, and size. The pen location is unaffected. See _PenMode for
more information on the Quickdraw pen.

QuickDraw also offers two closely related trap calls, _FrameArc and
_ FrameRoundRect:

PROCEDURE FrameArc (r: Rect; startAngle,arcAngle: INTEGER);
PROCEDURE FrameRoundRect (r: Rect; ovalWidth,ovalHeight: INTEGER);

_FrameArc draws an arc of the oval that fits within the rectangular
dimensions set by its rectangle parameter. The parameter startAngle is a
degree value between 0 and 359 that works like the hand of a clock: 0 points
to 12 o'clock, 90 points to 3 o'clock, 180 points to 6 o’clock, and so on. The
parameter arcAngle is a degree value between -359 and 359 that sets the
extent of the arc, positive angles extending clockwise, negative angles coun-
terclockwise.

_FrameRoundRect draws a rounded-corner rectangular outline within the
dimensions set by its rectangle parameter. The curvature of the rounded
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corners is set by two integers that specify the diameters of an oval shape
suggested by the rounded corners.

Similar sets of Quickdraw routines are available for drawing within the
four shapes. Each shape is prefaced by a type of action. For example, in
addition to _FrameRect, rectangle shapes are manipulated by _ PaintRect, _In-
verRect, _EraseRect, and _FillRect.

—GetMouse ROM Trap

PROCEDURE GetMouse (VAR mouselLoc: Point);

__GetMouse returns a type point parameter corresponding to the two
integer coordinates of the mouse cursor’s current location. The single pa-
rameter provides a pointer to where the result will be stored.

To prepare the stack for _GetMouse: Push a pointer to a space for the
mouse coordinates to be stored. (In the example programs, the stack pointer,
subtracted by 4 bytes, is used as the pointer.)

On return: The mouseLoc parameter contains two integers. The hori-
zontal coordinate is given in the high-order word; the vertical coordinate is
given in the low-order word. (In the example programs, the mouseLoc
parameter is left on the stack.)

The coordinates (0,0) plot the upper-left corner of the current GrafPort
(often the active window). This contrasts with the mouse location given in an
event record’s where field (read with _GetNextEvent), which is always stated in
global coordinates.

If the mouse is to the left of the current GrafPort when _GetMouse is
called, the horizontal integer returns as negative. If the mouse is above the
current GrafPort, the vertical coordinate returns as negative.

—GetNextEvent ROM Trap

FUNCTION GetNextEvent (eventMask: INTEGER; VAR theEvent: EventRecord) :
BOOLEAN;

_GetNextEvent returns a boolean result indicating whether any event of
the designated types has occurred. If an event occurs (a true result), a
record of the event is returned through the parameter theEvent and the
event is removed from the queue. (The queue is a Toolbox device for storing
events until an application acts upon them.)
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The parameter eventMask is an integer that specifies which of the
possible event types ought to be recognized. An eventMask value of #$FFFF
recognizes all events.

The parameter theEvent is a pointer to a defined space where the event
record can be stored.

To prepare the stack for _GetNextEvent: Subtract 2 bytes from the stack
pointer for the boolean result. Push an integer (word length) event mask.
Push a pointer to a space for the event record to be stored.

On return: The boolean result is left on the stack in the high-order
byte. The parameter theEvent contains a pointer to the record data.

Event types include mouse events, keyboard events, window activate
and update events, and disk-insertion events. Event information is formatted
in an event record as follows:

EventRecord DS.B 16 ;define storage for 16 bytes

what EQU 0 integer, event code
message EQU 2 ;longint, event message
when EQU 6 ;longint, ticks since startup
where EQU 10 ;point, global mouse location

modifiers EQU 14 ;integer, modifier flags
;(special keys)

The following predefined constants indicate the event returned by the
what field of the eventRecord:

nullEvent  EQU
mouseDown EQU
mouseUp EQU ;mouse is up
keyDown EQU ;key is down

0 ;null, no event

1

2

3
keyUp EQU 4 key is up

5

6

7

8

:mouse is down

autokey  EQU ;auto-key is down

updateEvt EQU ;update window

diskEvt EQU ;disk is inserted

activateEvt EQU ;activate window

networkEvt EQU 9 ;network response

driverEvt EQU 10 ;device driver response
applEvt  EQU 12 ;application defined response
app2Evt  EQU 13 ;application defined response
app3Evt  EQU 14 ;application defined response
app4Evt  EQU 15 ;application defined response

The message field of eventRecord provides additional information about
certain types of events. For example, keyboard events give character and
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key code messages, window events give a pointer to the window, and disk-
insertion events give the drive number.

The modifier field of eventRecord provides additional information indicat-
ing if any modifier keys (option, caps, shift, or command) were pressed at
the moment of the event. The modifier field also gives information on mouse
and activate events.

—GetRMenu ROM Trap

FUNCTION GetMenu (resourcelD: INTEGER) : MenuHandle;

(Assembly uses _GetRMenu; Pascal uses GetMenu.) _GetRMenu returns a
menu handle (pointer to a pointer) of the menu whose resource ID is
specified as the parameter. The menu data is read from a resource file and
stored in a menu record in memory.

To prepare the stack for _GetRMenu: Subtract 4 bytes from the stack
pointer to store the handle result. Push an integer value representing a
menu resource ID.

On return: The menu handle to a menu record is left on the stack.

, The menu data can be placed in the menu list by calling _InsertMenu.
_InsertMenu uses the handle provided by _GetRMenu to find the menu data.
Then, the current menu list can be drawn on the screen by calling
__DrawMenuBar.

_GetMenu returns NIL if a menu cannot be read from a resource file.
After _GetRMenu has been called for a particular menu and is in memory,
you can use resource traps to get the handle or release the memory occu-
pied by the menu data.

—GlobalToLocal ROM Trap

PROCEDURE GlobalToLocal (VAR pt: Paint) ;

_GlobalToLocal converts a point expressed in global coordinates—such as
the Macintosh screen—to the local coordinates of the current GrafPort. For
example, global coordinates from the where field of an event record can be
converted to local coordinates of the active window. A pointer to the global
coordinates is put on the stack, then the call to _GlobalToLocal converts the
point to local coordinates.
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To prepare the stack for _GlobalToLocal: Push a pointer to a space for the
point coordinates to be stored.

On return: The pt parameter contains two integers. The horizontal
coordinate is given in the high-order word; the vertical coordinate is given
in the low-order word.

A complementary trap, —LlocalToGlobal, performs the opposite conver-
sion.

ILLEGAL Illegal Instruction

Generate an illegal instruction exception.
Size: No size.

ILLEGAL  Always generate exception. No subject.

Status flags
Unaffected.

INCLUDE Include Source File (MPW Module Control Directive)

Use the file specified in the subject as the source file until an END occurs,
then return to the file in which the INCLUDE was used. The effect is to
combine two or more source files into a single assembly. Included files can
also use INCLUDE to produce a nested assembly up to five levels deep. The file
subjects may optionally state a volume (disk) name.

INCLUDE Filename Include source code of Filename into the assembly.

__InitCursor ROM Trap
_InitFonts ROM Trap
__InitGraf ROM Trap
—InitMenus ROM Trap
—InitWindows ROM Trap

Each of the following traps is an initialization of routines in a Toolbox
Manager. These initializations should be called once, and only once, before
any other trap calls that use the relevant manager.

Dependencies among the various Managers require that certain initial-



302 Part Three

izations be called before others. Using the following order of initializations
satisfies these dependencies:

__InitGraf
__InitFonts
__InitWindows
_InitMenus
_InitCursor

_ InitCursor works within QuickDraw to initialize the current cursor to
the standard arrow and makes the cursor visible by setting the cursor level
to 0. The cursor level works as a counter for calls to the cursor routines that
hide and show the cursor.

_InitFonts initializes the Font Manager, making sure the system font has
been read into memory. The call to _InitFonts should follow the initialization
of QuickDraw and precede the initialization of the Window Manager (win-
dows require fonts).

_InitGraf initializes Quickdraw, the graphics manager that controls all
screen activity. QuickDraw uses global variables that are allocated immedi-
ately below the location pointed to by register A5. The call to _InitGraf
requires a parameter that points to the first QuickDraw global variable,
thePort. Because thePort is 4 bytes, the effective address given by PEA-4(A5)
provides the pointer parameter required by _InitGraf.

_InitMenus initializes the Menu Manager, allocating space for the menu
list and redrawing a blank, white menu bar.

_InitWindows initializes the Window Manager, allocating space for the
Window Manager port, drawing the desktop (as a rounded-corner rectangle
in the current desktop pattern) and a blank, white menu bar.

To call any of the traps except _InitGraf, use the trap name alone. Only
_InitGraf uses parameters.

To prepare the stack for _InitGraf: Push a pointer to QuickDraw globals
at —4(A5).

On return: The stack is clear.

—InsertMenu ROM Trap

PROCEDURE InsertMenu (theMenu: MenuHandle; beforelD: INTEGER);

_InsertMenu puts a menu into the menu list at a specified position along
the menu bar. The parameter theMenu is a handle (pointer to a pointer) of
the menu’s data. The parameter beforelD is an integer equal to the menu ID
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of the menu that will follow the inserted one. A new menu will be inserted
after all others if beforeID is 0 or does not match a current menu ID.
_InsertMenu is ignored if the menu list is full or if the menu already exists on
the menu list.

To prepare the stack for _InsertMenu: Push a menu handle to a menu
record. Push an integer representing a menu ID for positioning.

On return: The stack is clear.

_InsertMenu affects the menu list, yet performs no drawing on the
screen. To draw a menu bar, call _DrawMenuBar. _DrawMenuBar uses the cur-
rent contents of the menu list to draw a menu bar.

_GetRMenu can be used to read a menu resource and provide the handle
parameter for _InsertMenu.

—InverRect ROM Trap

PROCEDURE InvertRect (r: Rect);

Note: Assembly uses _InverRect; Pascal uses InvertRect. _InverRect inverts
the dots enclosed in a rectangle whose dimensions are set by its parameter.
Every black dot becomes white, and every white dot becomes black.

The type rect parameter points to four integers representing the rec-
tangle’s boundary coordinates: top, left, bottom, and right, respectively.

To prepare the stack for _InverRect: Push a pointer to a rectangle. A
rectangle is defined by four integers or two variables of type point.

On return: The stack is clear.

The Quickdraw pen’s pattern and draw-over mode, as well as the back-
ground pattern, are ignored. The pen location is unaffected. See _PenMode
for more information on the Quickdraw pen.

QuickDraw also offers three closely related trap calls: _InvertOval, _In-
vertArc, and _InverRoundRect.

PROCEDURE InvertOval (r: Rect);
PROCEDURE InvertArc (r: Rect; startAngle,arcAngle: INTEGER);
PROCEDURE InvertRoundRect (r: Rect; ovalWidth,ovalHeight: INTEGER);

Note: Assembly uses _InverRoundRect; Pascal uses InvertRoundRect.

_InvertOval inverts the dots enclosed in an oval that fits within the
rectangular dimensions set by its parameter. _InvertArc inverts the dots
enclosed in a wedge. The wedge is specified by the oval that fits within the
rectangular dimensions set by its rectangle parameter. The parameter
startAngle is a degree value between 0 and 359 that works like the hand of a
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JMP Jump

clock: 0 points to 12 o’clock, 90 points to 3 o’clock, 180 points to 6 o'clock,
and so on. The parameter arcAngle is a degree value between —359 and 359
that sets the extent of the arc, positive angles extending clockwise, negative
angles extending counterclockwise.

—InverRoundRect inverts the dots enclosed in a rounded-corner rectangle
whose dimensions are set by its rectangle parameter. The curvature of the
rounded corners is set by two integers that specify the diameters of an oval
shape suggested by the rounded corners.

Similar sets of Quickdraw routines are available for other types of
drawing using the four shapes. Each shape is prefaced by a type of action.
For example, in addition to _InverRect, rectangle shapes are manipulated by
_FrameRect, _PaintRect, _EraseRect, and _FillRect.

Continue program execution at the subject’s effective address.
Size: No size.

JMP ea Jump to effective address.

Status flags
Unaffected.

JSR Jump to Subroutine

After placing the long word return address (the address of the instruction
that follows the JSR instruction) on the stack, continue program execution at
the subroutine subject’s effective address.

Size: No size.

JSR ea Jump to effective address of subroutine.

Status flags
Unaffected.

LEA Load Effective Address

Load the effective address of the source subject into the long word, address
register destination.
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Size: Long

LEA ea, A1 Load effective address into the address register.

Status flags
Unaffected.

LINK Link and Allocate

First, the contents of the address register subject are pushed onto the stack.
Second, the updated stack pointer is loaded into the address register, replac-
ing the register’s previous contents. Third, the 16-bit sign extended displace-
ment subject is pushed onto the stack.

Size: No size.

LINK At #displacement Link contents of address register.

Status flags
Unaffected.

LSL Logical Shift Left

Shift to the left the bits of the destination subject by the specified amount.
The last bit shifted out of the destination subject goes into both the carry
and extend bits. Zeros replace the vacated bits.

Size: Byte, Word, Long

LSL D1,D2 Shift data register 2 by amount of data register 1.

LSL #data,D1 Shift data register 1 by immediate data.

LSL ea shift effective address by 1 bit only. Subject must be word
size.

Status flags

C Set the same as the last bit shifted out of the subject; cleared for a zero
shift count.

V  Cleared always.

Z Set by a zero result; cleared otherwise.

N  Set by a negative result; cleared otherwise.
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_X  Set the same as the last bit shifted out of the subject; unaffected for a
zero shift count.

LSR Logical Shift Right

Shift to the right the bits of the destination subject by the specified amount.
The last bit shifted out of the destination subject goes into both the carry
and extend bits. Zeros replace the vacated bits.

Size: Byte, Word, Long

LSR D1,D2 Shift data register 2 by amount of data register 1.
LSR #data,D1  Shift data register 1 by immediate data.

LSR ea shift effective address by 1 bit only. Subject must be word
size.

Status flags

C Set the same as the last bit shifted out of the subject; cleared for a zero
shift count.

Cleared always.
Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.

X Z2 N <

Set the same as the last bit shifted out of the subject; unaffected for a
zero shift count.

MAIN Begin Main Program Code Module (MPW Module Control Directive)

MAIN defines a unique code module that establishes where program execu-
tion begins. Only one main program module is allowed, including programs
that have multiple linked parts.

The directive ENDMAIN establishes the end of the main code module.
When a program uses only a main code module, ENDMAIN is not required.

The short programs used in the program examples do not use multiple
modules. The directives PROC, ENDPROC, FUNC, and ENDFUNC serve as delim-
iters (code boundaries) for code modules. The directives RECORD and ENDR
serve as delimiters for data modules.

A data module can be inserted within a code module by using the
directives DATA and CODE to indicate the switch from one to the other.
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__MenuSelect

ROM Trap

FUNCTION MenuSelect (startPt: Point) : LONGINT;

—MenuSelect returns a long integer containing the menu ID (in the high-
order word) and menu item number (in the low-order word) for any selec-
tion from a pull-down menu. The trap uses a point parameter, expressed in
global coordinates, that indicates where in the menu bar the mouse button
was initially pressed. _MenuSelect should be called only when a mouse down
event has occurred in the menu bar.

To prepare the stack for _MenuSelect: Subtract 4 bytes from the stack
pointer for the long integer result. Push the global coordinates of the point
where the button is pressed.

On return: A long word result is left on the stack. The menu ID is in the
high-order word (popped off first) and the menu item number is in the low-
order word.

When a mouse press is detected in the menu bar, _MenuSelect retains
control until the mouse button is released. During this time, cursor tracking,
the pull-down effect, and item highlighting are performed by the
—MenuSelect procedure.

After the button is released, the procedure returns its long integer
result, leaving a selected menu title highlighted. The procedure HiliteMenu(0)
removes the highlighting. When no enabled menu item is chosen,
_MenuSelect returns a 0 value for the menu ID and an undefined value for
the menu item number.

The menu ID and menu item numbers are established in the code
where menus are defined (usually a resource file).

MOVE Move Data from Source to Destination

Move the contents of the source subject into the destination slot. The con-
tents of the source remain unchanged.
Size: Byte, Word, Long

MOVE ea,ea Move contents of first effective address to second
effective address.

Status flags

C Cleared always.
V  Cleared always.
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Z Set by a zero result; cleared otherwise.
N  Set by a negative result; cleared otherwise.
X  Unaffected.

MOVE to CCR Move to the Condition Code Register

Move the low-order byte of the source subject into the low-order byte of the
status register (condition code register). The source must be a word, though
its high-order byte is not used.

Size: Word

MOVE ea,CCR Move low-order byte of effective address to condition
code register.

Status flags

Set the same as bit 0 of the source.
Set the same as bit 1 of the source.
Set the same as bit 2 of the source.
Set the same as bit 3 of the source.

X 2 N < O

Set the same as bit 4 of the source.

MOVE to SR Move to the Status Register

Move the contents of the source subject into the entire 16-bit status register.
The source must be a word, and all bits are transferred to the status
register.

Size: Word

MOVE ea, SR Move effective address to status register.

Status flags

C Set the same as bit 0 of the source.
Set the same as bit 1 of the source.
Set the same as bit 2 of the source.
Set the same as bit 3 of the source.

x 2 N <

Set the same as bit 4 of the source.



309 Chapter 25

MOVE from SR Move from the Status Register

Move the contents of the status register into the destination slot. All bits
from the word-length status register are transferred.
Size: Word

MOVE SR,ea Move status register to the effective address.

Status flags
Unaffected.

MOVE USP Move User Stack Pointer

Move the contents of the user stack pointer to or from the address register
subject. All bits of the long word stack pointer are transferred.
Size: Long

MOVE USPA1  Move user stack pointer to address register.
MOVE A1,USP  Move address register to user stack pointer.

Status flags
Unaffected.

MOVEA Move Address

Move the contents of the source subject to the destination address register.

If the source is word size, it is sign extended to a long word before the move.
Size: Word, Long

MOVEA ea, A1 Move effective address to address register.

Status flags
Unaffected.

MOVEM Move Multiple Registers

Move the register subjects to or from memory, beginning at the slot given by
the effective address subject. When a register is being transferred, either
the long word or the low-order byte can be moved. When a word-sized
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subject is being transferred to a register, the low-order word is sign ex-
tended to a long word before the move.
Size: Word, Long

MOVEM registers,ea Move registers to memory at effective address.
MOVEM ea,registers Move memory at effective address to registers.

Status flags
Unaffected.

MOVEP Move Peripheral Data

Move the data register subject to and from alternate bytes of memory
(incrementing by two), beginning at the slot given by the address register
subject in indirect plus displacement mode. Transfers from data registers
occur high-order byte first. When the subject is an even memory address,
transfers occur on the high-order half of the data bus; odd address transfers
occur on the low-order half.

Size: Word, Long

MOVEP D1,2(A1)  Move data register to address register slot with displace-
ment.

MOVEP 2(A1),D1  Move address register slot with displacement to data reg-
ister.

Status flags
Unaffected.

MOVEQ, Move Quick

Move immediate data to a data register subject. The immediate data, limited
to 8 bits, is sign extended to a long word before the move.
Size: Long

MOVEQ #data,D1 Move immediate data to data register.

Status flags

C Cleared always.
V  Cleared always.
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Z Set by a zero result; cleared otherwise.
N  Set by a negative result; cleared otherwise.
X Unaffected.

—MoveTo ROM Trap

PROCEDURE MoveTo (h,v: INTEGER):

_MoveTo moves the Quickdraw pen from the current pen location to the
coordinate point specified by the parameters. The parameters of _MoveTo
are the coordinates of the new pen location; they do not measure a distance.

To call _MoveTo: Push a long word onto the stack in which the high-
order word contains the horizontal coordinate integer and the low-order
word contains the vertical coordinate integer.

On return: The stack is clear.

After the _MoveTo trap is completed, the current pen location becomes
the endpoint coordinate (h, v).

The trap call _Move works similarly. _Move(h, v) moves the Quickdraw
pen from the current pen location to a distance that is h dots to the right or
left, and v dots up or down. The parameters of _Move measure a distance;
they are not the coordinates of the new pen location.

Using _Move with positive parameters moves the pen to the right or
down. This is consistent with the coordinate map of the current GrafPort
whose origin, point (0, 0), is the upper-left corner of the port.

After the _Move trap is completed, the current pen location becomes
the endpoint. If the starting point is coordinate (x, y), then the endpoint is (x

+ hy+ v

—MoveTo and _Move do not perform drawing. Like lifting a pencil to
draw elsewhere on a page, they only move the current Quickdraw pen
location.

_MoveTo(x, y) is equivalent to the _Move trap with parameters (x

+ hy + v

Two additional trap calls, __LineTo and __Line, operate in the same fashion
as _MoveTo and _Move. _LineTo(h, v) draws a line starting from the current
Quickdraw pen location to the coordinate point specified by the parameters.
The parameters of _LineTo are the coordinates of the line’s endpoint; they do
not measure a distance.

After the _LineTo trap is completed, the current pen location becomes
the endpoint coordinate (h, v).

_Line(h, v) draws a line starting from the current Quickdraw
pen location to a distance that is h dots to the right or left, and v dots up or
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down. The parameters of _Line measure a distance; they are not the coordi-
nates of the line’s endpoint.

Positive parameters of _Line draw a line to the right or down. This is
consistent with the coordinate map of the current GrafPort whose origin,
point (0, 0), is the upper-left corner of the port.

After the _Line trap is completed, the current pen location becomes the
point at the end of the drawn line. If the starting point is coordinate (x, y),
then the endpoint is x + h, y + v).

The _Line trap with parameters (x + h, y + v)is equivalent to the trap
_LineTo(x, y).

MULS Signed Multiply

Multiply two signed word subjects to produce a signed long word result.
Only the low-order word of the register subject is used as a multiplier. The
entire long word is used as the destination.

Size: Word

MULS ea,D1 Multiply effective address by data register.

Status flags

C Cleared always.

Cleared always.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.
Unaffected.

xX 2 N <

MULU Unsigned Multiply

Multiply two unsigned word subjects to produce an unsigned long word
result. Only the low-order word of the register subject is used as a multi-
plier. The entire long word is used as the destination.

Size: Word

MULU ea,D1 Multiply effective address by data register.

Status flags

C Cleared always.
V  Cleared always.
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Z Set by a zero result; cleared otherwise.
N  Set by a result whose most significant bit is set; cleared otherwise.
X Unaffected.

NBCD Negate Decimal with Extend

NEG Negate

Subtract the destination subject and the extend bit from 0, and place the
result in the destination slot. The subtraction uses binary coded decimal
(BCD) arithmetic.

Size: Byte

NCBD ea Subtract effective address plus extend bit from O.

Status flags

C Set by a decimal borrow; cleared otherwise.

V  Undefined.

Z Cleared by a nonzero result; unchanged otherwise.
N Undefined.

X

Set by a decimal borrow; cleared otherwise.

Subtract the destination subject from 0, and place the result in the destina-
tion slot.
Size: Byte, Word, Long

NEG ea Subtract effective address from O.

Status flags

Cleared by a zero result; set otherwise.
Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.

X Z2 N < O

Cleared by a zero result; set otherwise.
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NEGX Negate with Extend

_NewWindow

Subtract the destination subject and the extend bit from 0, and place the
result in the destination slot.
Size: Byte, Word, Long

NEGX ea Subtract effective address plus extend bit from O.

Status flags

C Set by a borrow; cleared otherwise.

V  Set by an overflow; cleared otherwise.

Z Cleared by a nonzero result; unchanged otherwise.
N  Set by a negative result; cleared otherwise.

X  Set by a borrow; cleared otherwise.

ROM Trap

FUNCTION NewWindow (wStorage: Ptr; boundsRect: Rect; title: Str255;
visible: BOOLEAN; prociD: INTEGER; behind: WindowPtr;
goAwayFlag: BOOLEAN; refCon: LONGINT) : WindowPtr;

—NewWindow uses a list of parameters to create a new window on the
window list, then returns a pointer to that window.

To prepare the stack for _NewWindow: Subtract 4 bytes from the stack
pointer for the window pointer result. Push a pointer to a space for the
window record to be stored (a NIL value will allocate storage on the heap).
Push a pointer to the boundary rectangle expressed in global coordinates.
Push a pointer to the title string. Push a boolean value of true if the window
is to be visible, false if not. Push an integer value indicating the window
definition ID (standard window types are predefined). Push a pointer value
of -1 for the window to be the front window, 0 for the window to be the
back window, or equal to the pointer of the window behind which the new
window is to be inserted. Push a boolean value of true if the window is to
have a go-away flag, false if not. Push a long integer for a reference value for
application use.

Upon return: A pointer to the new window is left on the stack.
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NOP No Operation

Perform no operation. Only the program counter increments as execution
continues at the next instruction.
Size: No size.
NOP  Perform no operation.
Status flags
Unaffected.

NOT Logical Complement

Perform the ones complement of the destination subject, and place the
result in the destination slot.
Size: Byte, Word, Long

NOT ea Perform ones complement of effective address.

Status flags

Cleared always.

Cleared always.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.
Unaffected.

X 2 N < O

OR Inclusive OR Logical

Perform an inclusive OR of the source subject to the destination subject, and
place the result in the destination slot. The operation cannot be performed
on the contents of an address register.

Size: Byte, Word, Long

OR ea,D1 Inclusive OR effective address to data register.
OR Dlea Inclusive OR data register to effective address.
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Status flags

C Cleared always.

Cleared always.

Set by a zero result; cleared otherwise.

Set by a result whose most significant bit is set; cleared otherwise.
Unaffected.

xX 2 N <

ORI Inclusive OR Immediate

Perform an inclusive OR of the immediate data to the destination subject,
and place the result in the destination slot.
Size: Byte, Word, Long

ORI #data,ea Inclusive OR immediate data to effective address.

Status flags
C Cleared always.

V  Cleared always.

Z Set by a zero result; cleared otherwise.

N  Set by a result whose most significant bit is set; cleared otherwise.
X Unaffected.

ORI to CCR Inclusive OR Immediate to the Condition Code Register

Perform an inclusive OR of the immediate source subject with the status
flags, and place the result in the low-order byte of the status register
(condition code register).

Size: Byte

ORI #xxx,CCR Inclusive OR immediate subject to status flags.

Status flags

C Set if source’s bit 0 is one; cleared otherwise.
Set if source’s bit 1 is one; cleared otherwise.
Set if source’s bit 2 is one; cleared otherwise.
Set if source’s bit 3 is one; cleared otherwise.

X 2 N <

Set if source’s bit 4 is one; cleared otherwise.



317 Chapter 25

ORI to SR Inclusive OR Immediate to the Status Register

Perform an inclusive OR of the immediate source subject with the entire 16-
bit status register, and place the result in the status register.
Size: Word

ORI #xx,SR Inclusive OR immediate subject to status register.

Status flags

C Set if source’s bit 0 is one; cleared otherwise.
Set if source’s bit 1 is one; cleared otherwise.
Set if source’s bit 2 is one; cleared otherwise.
Set if source’s bit 3 is one; cleared otherwise.

X 2 N <

Set if source’s bit 4 is one; cleared otherwise.

PEA Push Effective Address

Push the long word effective address of the subject onto the stack.
Size: Long

PEA ea Push effective address on the stack.

Status flags
Unaffected.

—PenMode ROM Trap

PROCEDURE PenMode (mode: INTEGER);

_PenMode determines how the Quickdraw pen will draw over the ex-
isting dot at a particular location on the Macintosh screen. The eight availa-
ble modes cause the pen’s inkdots to draw differently depending on the
selected pen pattern, and whether the pen is drawing over a black dot or a
white dot.

To prepare the stack for _PenMode: Push an integer value corresponding
to a predefined mode constant.

On return: The stack is clear.

Ordinarily, the pen draws in black dots, but the Quickdraw pen can
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also draw in white dots or in a thick line pattern made up of both black
and white inkdots. The following shows the color dot each of the eight
modes produce according to the pen’s inkdot and the dot already on the
screen:

mode EQU value black inkdot white inkdot

patCopy 8 always black always white
patOr 9 always black unchanged
patXor 10 invert unchanged
patBic 1 always white unchanged
notPatCopy 12 always white always black
notPatOr 13 unchanged always black
notPatXor 14 unchanged invert
notPatBic 15 unchanged always white

The initial setting of _PenMode is patCopy. In this mode, black ink always
draws a black dot, no matter which dot it is drawing over, and white ink
always draws a white dot.

Three other QuickDraw traps affect the state of the pen. They are
—PenNormal, _PenPat, and _PenSize.

PROCEDURE PenNormal;
PROCEDURE PenPat (pat: Pattern);
PROCEDURE PenSize (width, height: INTEGER);

_PenNormal resets the characteristics of the Quickdraw pen to the initial
settings. _PenSize becomes (1,1), _PenMode becomes patCopy, _PenPattern be-
comes black. The location of the pen does not change.

_PenPat sets the ink pattern of the Quickdraw pen. Five patterns are
predefined: black, white, gray, 1tGray, and dkGray. The initial pen pattern is
black.

Custom patterns can be designed by declaring and assigning a variable
of type Pattern, a predefined Quickdraw type. The type Pattern is a packed
array [0..7] of [0..255].

_PenSize sets the thickness dimensions of the Quickdraw pen. All line
drawings and framed shapes are drawn with a pen thickness as set by
—PenSize.

The initial setting of _PenSize is (1,1), its thinnest dimensions. If either
parameter is set to 0 or a negative value, the pen will not draw anything.

In addition to QuickDraw'’s pen routines, there are traps for manipulat-
ing text. They include _TextFace, _TextFont, _TextMode, and _TextSize.
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PROCEDURE TextFace (face: Style);
PROCEDURE TextFont (font: INTEGER);
PROCEDURE TextMode (mode: INTEGER);
PROCEDURE TextSize (size: INTEGER);

_TextFace sets the style for text. The seven predefined styles are: bold,
italic, underline, outline, shadow, condense, and extend. More than one
style can be implemented at the same time by including multiple parame-
ters.

_TextFont sets the font for text. The system font, represented by 0, is the
initial setting. Other fonts and their identifying numbers are found in re-
sources on the system disk.

_TextMode determines how text will write over the current contents of
the current GrafPort. The names for text modes are: srcOr, srcXor, and
srcBic. The initial setting for _TextMode is srcOr.

_TextSize sets the size of text. The integer parameter corresponds to the
fonts point size with one exception: a parameter of 0 selects the initial
system font size of 12 points. Any size can be selected. If the system does not
have the font in the selected size, however, the nearest size will be scaled.
This could result in funny-looking letters. An even multiple of an available
size for the font produces the best approximation.

—_PtInRect ROM Trap

FUNCTION PtinRect (pt: Point; r: Rect) : BOOLEAN;

_PtinRect evaluates a point type and a rect type parameter, and returns
the boolean result of true if the dot below and to the right of the coordinate
point is enclosed in the given rectangle. Otherwise the trap returns a value
of false.

To call _PtinRect: Subtract 2 bytes from the stack pointer for the boolean
result. Push a long word containing a point’s two integer coordinates. Push a
pointer to the rectangle.

On return: A boolean value of true is left on the stack if the point is in
the rectangle, false if not.

RESET Reset External Devices

Reset all external devices by invoking the processor’s reset line. Program
execution continues at the next instruction.
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Size: No size.

RESET Reset external devices. No subject needed.

Status flags
Unaffected.

ROL Rotate Left

Rotate to the left the bits of the destination subject by the specified amount.
The last bit shifted out of the destination subject goes into both the carry bit
and around into the vacated low-order bit. The extend bit does not change.

Size: Byte, Word, Long

ROL D1,D2 Rotate data register 2 by amount of data register 1.
ROL #data,D1 Rotate data register 1 by immediate data.
ROL ea Rotate effective address by 1 bit only. Subject must be word

size.

Status flags

c

X 2 N <

ROR Rotate Right

Set the same as the last bit shifted out of the subject; cleared for a zero
shift count.

Cleared always.

Set by a zero result; cleared otherwise.

Set by a result whose most significant bit is set; cleared otherwise.
Unaffected.

Rotate to the right the bits of the destination subject by the specified
amount. The last bit shifted out of the destination subject goes into both the
carry bit and around into the vacated high-order bit. The extend bit does
not change.

Size: Byte, Word, Long

ROR D1,D2 Rotate data register 2 by amount of data register 1.
ROR #dataD1 Rotate data register 1 by immediate data.
ROR ea Rotate effective address by 1 bit only. Subject must be word

size.
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Status flags

c

X 2 N <

Set the same as the last bit shifted out of the subject; cleared for a zero
shift count.

Cleared always.

Set by a zero result; cleared otherwise.

Set by a result whose most significant bit is set; cleared otherwise.
Unaffected.

ROXL Rotate Left with Extend

Rotate to the left the bits of the destination subject by the specified amount,
including the extend bit in the rotation. The last bit shifted out of the
destination subject goes into both the carry and extend bits. The previous
value of the extend bit goes into the vacated low-order bit.

Size: Byte, Word, Long

ROXL D1,D2 Rotate with extend data register 2 by amount of data regis-

ter 1.

ROXL #data,D1 Rotate with extend data register 1 by immediate data.
ROXL ea Rotate with extend effective address by 1 bit only. Subject

must be word size.

Status flags

C

X 2 N <

Set the same as the last bit shifted out of the subject; set the same as the
extend bit for a zero shift count.

Cleared always.
Set by a zero result; cleared otherwise.
Set by a result whose most significant bit is set; cleared otherwise.

Set the same as the last bit shifted out of the subject; unaffected for a
zero shift count.

ROXR Rotate Right with Extend

Rotate to the right the bits of the destination subject by the specified
amount, including the extend bit in the rotation. The last bit shifted out of
the destination subject goes into both the carry and extend bits. The previ-
ous value of the extend bit goes into the vacated high-order bit.
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Size: Byte, Word, Long

ROXR D1,D2 Rotate with extend data register 2 by amount of data regis-

ter 1.
ROXR #data,D1 Rotate with extend data register 1 by immediate data.
ROXR ea Rotate with extend effective address by 1 bit only. Subject

must be word size.

Status flags

C Set the same as the last bit shifted out of the subject; set the same as the
extend bit for a zero shift count.

Cleared always.
Set by a zero result; cleared otherwise.
Set by a result whose most significant bit is set; cleared otherwise.

xX Z2 N <

Set the same as the last bit shifted out of the subject; unaffected for a
zero shift count.

RTE Return from Exception

Replace the status register and the program counter with values taken from
the stack.
Size: No size.

RTE Return status register and program counter from stack. No subject
needed.

Status flags

Status flags are set by the values taken from the stack.

RTR Return and Restore Condition Code Register

Replace the low-order word of the status register (condition code register)
and the program counter with values taken from the stack. The operation
has no effect on the high-order word of the status register.

Size: No size.

RTR Return status flags and program counter from stack. No subject
needed.
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Status flags

Status flags are set by the values taken from the stack.

RTS Return from Subroutine

Replace the program counter with a value taken from the stack.
Size: No size.

RTS Return program counter from stack. No subject needed.

Status flags
Unaffected.

SBCD Subtract Decimal with Extend

Subtract the source subject plus the extend bit from the destination subject,
and place the result in the destination slot. The subjects are subtracted using
binary coded decimal (BCD) arithmetic.

Size: Byte

SBCD D1,D2 Subtract data register 1 plus extend bit from data register
2.

SBCD -(A1),-(A2) Subtract memory slot 1 plus extend bit from memory slot
2 using predecrement addressing.

Status flags

C Set by a decimal borrow; cleared otherwise.

V  Undefined.

Z Cleared by a nonzero result; unchanged otherwise.
N  Undefined.

X  Set by a decimal borrow; cleared otherwise.

Scc Set According to Condition Codes

If the specified condition (that substitutes for cc) is true, set all bits of the
byte-sized subject to 1. If the specified condition is false, set all bits of the
byte-sized subject to 0.
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Scc ea

Size: Byte

Evaluate condition codes, then set or clear bits of effective
address accordingly.

Status flags

Unaffected. Status flag conditions for each set instruction:

SCC
SCS
SEQ
SF

SGE

SGT

SHI
SLE

SLS
SLT
SMI
SNE
SPL
ST

SvC
SVS

—SetPort ROM Trap

Carry Clear. Set if C is clear.
Carry Set. Set if C is set.
Equal. Set if Z is set.

False. Set never.

Greater or Equal. Set if both N and V are set, or if both N and V are
clear.

Greater Than. Set if both N and V are set and Z is clear, or if N, V,
and Z are clear.

High. Set if both C and Z are clear.

Less or Equal. Set if Z is set, or if N is set and V is clear, or if N is
clear and V is set.

Low or Same. Set if C is set, or if Z is set.

Less Than. Set if N is set and V is clear, or if N is clear and V is set.
Minus. Set if N is set.

Not Equal. Set if Z is clear.

Plus. Set if N is clear.

True. Set always.

Overflow Clear. Set if V is clear.

Overflow Set. Set if V is set.

PROCEDURE SetPort (port: GrafPtr);

_SetPort establishes the parameter port as the current port. The param-

eter is a pointer to a grafPort. Note: the terms port and grafPort can be used
interchangeably, though grafPort usually refers to a specific port.

To prepare the stack for _SetPort: Push a pointer to a grafPort onto the

stack (_NewWindow provides such a pointer).

On return: The stack is clear.
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The current port can be accessed through the global variable thePort.
Quickdraw trap calls use the port’s bit map, local coordinate system, and
pen and text characteristics.

A grafPort contains the specifications for the particular window envi-
ronment. All graphic activity in Quickdraw occurs through the use of one or
more grafPorts, each with its own drawing characteristics. In addition to
defining the window environment, grafPorts support off-screen drawing
and printing.

_StillDown ROM Trap

FUNCTION StillDown : BOOLEAN;

__StillDown returns a boolean result indicating whether the mouse but-
ton is still down from a mouse down event. A zero result indicates false. A
nonzero result indicates true.

To prepare the stack for _StillDown: Subtract 2 bytes from the stack
pointer for the boolean result.

On return: A boolean result is left on the stack in which the high-order
byte contains the significant data.

Unlike the _Button function, which returns true if the button is down at
the moment the trap is called, _StillDown returns true only if the mouse is
down and the event queue has no more mouse events. When the mouse
button has been pressed, released, then pressed again, __Button returns true,
whereas _StillDown returns false.

STOP Load Status Register and Stop

Move the immediate subject into the entire status register, and halt program
execution with the program counter pointing at the next instruction. A
trace, interrupt, or reset exception restarts program execution.

Size: No size.

STOP #xx Stop with immediate subject in status register.

Status flags

Status flags set by bits of the immediate subject.
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SUB Subtract Binary

Subtract the source subject from the destination subject, and place the
result in the destination slot.
Size: Byte, Word, Long
SUB ea,D1 Subtract effective address from data register.
SUB Di,ea Subtract data register from effective address.

Status flags

C Set by a borrow; cleared otherwise.
Set by an overflow; cleared otherwise.
Set by a zero result; cleared otherwise.

Set by a negative result; cleared otherwise.

<X 2 N <

Set by a borrow; cleared otherwise.

SUBA Subtract Address

Subtract the source subject from the destination address register, and place
the result in the address register.
Size: Word, Long

SUBA ea,A1 Subtract effective address from address register.

Status flags
Unaffected.

SUBI Subtract Immediate

Subtract the immediate data from the destination subject, and place the
result in the destination slot.
Size: Byte, Word, Long
SUBI #data,ea Subtract immediate data from effective address.
C Set by a borrow; cleared otherwise.
v Set by an overflow; cleared otherwise.
z Set by a zero result; cleared otherwise.
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N Set by a negative result; cleared otherwise.
X Set by a borrow; cleared otherwise.

SUBQ, Subtract Quick

Subtract the immediate data from the destination subject, and place the
result in the destination slot. The immediate data must be an integer from 1
to 8.

Size: Byte, Word, Long

SUBQ #data,ea Subtract immediate data (1-8) from effective address.

Status flags

Set by a borrow; cleared otherwise.

Set by an overflow; cleared otherwise.

Set by a zero result; cleared otherwise.
Set by a negative result; cleared otherwise.

X 2 N < O

Set by a borrow; cleared otherwise.

SUBX Subtract with Extend

Subtract the source subject plus the extend bit from the destination subject,
and place the result in the destination slot.
Size: Byte, Word, Long

SuBX D1,D2 Subtract data register 1 from data register 2.

SUBX -(A1),-(A2) Subtract memory slot 1 from memory slot 2 using
predecrement addressing.

Status flags

Set by a carry; cleared otherwise.

Set by an overflow; cleared otherwise.

Cleared by a nonzero result; unchanged otherwise.
Set by a negative result; cleared otherwise.

X 2 N < O

Set by a carry; cleared otherwise.
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SWAP Swap Register Halves

Exchange the values of the high-order word and low-order word within the
data register subject.
Size: Word

SWAP D1 Swap high-order and low-order words of data register.

Status flags

C Cleared always.

V  Cleared always.

Z Set by a zero result (of all 32 bits); cleared otherwise.
N

Set by a result whose most significant bit (of all 32 bits) is zero; cleared
otherwise.

X  Unaffected.

—SysBeep ROM Trap

— SystemTask

PROCEDURE SysBeep (duration: INTEGER);

__SysBeep produces a simple square-wave tone. The integer parameter
determines the amount of time the tone lasts.

To call _SysBeep: Push an integer value onto the stack.

On return: The stack is clear.

A duration integer value of 45 lasts approximately 1 second, as does
each increment of 45. A value of 90 lasts about 2 seconds, and so on. The
sound produced by a single call to _SysBeep fades within 5 to 6 seconds, so
parameter values greater than 360 leave a silent gap.

The square wave produced by _SysBeep is the same as the one pro-
duced when the Macintosh is turned on.

ROM Trap

PROCEDURE SystemTask;

_SystemTask transfers processor control to an active desk accessory for
any needed periodic action. _SystemTask should be inserted as part of the
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main event loop, where it will be called at a minimum interval of one-sixtieth
of a second. _SystemTask uses no parameters.

TAS Test and Set a Subject

Test and set the byte-sized subject. First, the N and Z flags are set according
to the given value of the subject, then the subject’s high-order bit is set to 1.

Size: Byte

TAS ea Test and set effective address.

Status flags

C

X 2 N <

TRAP Trap

Cleared always.

Cleared always.

Set by a zero subject; cleared otherwise.

Set by a subject whose most significant bit is set; cleared otherwise.
Unaffected.

Start exception processing. The vector number subject specifies which of
the sixteen trap vectors will load the new program counter.

Size: No size.

TRAP #vector Trap exception vector.

Status flags
Unaffected.

TRAPV Trap on Overflow

Start exception processing only if the overflow condition (V flag) is set.

Size: No size.

TRAPV  Trap overflow exception vector.

Status flags
Unaffected.
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TST Test a Subject

UNLK Unlink

Test the byte-sized subject. The N and Z flags are set according to the value
of the subject.
Size: Byte

TST ea Test effective address.

Status flags

C Cleared always.

Cleared always.

Set by a zero subject; cleared otherwise.
Set by a negative subject; cleared otherwise.
Unaffected.

xX 2 N <

Load the stack pointer with the address register subject, then pull a long
word from the stack, and place the result in the address register.
Size: No size.

UNLK A1 Unlink address register.

Status flags
Status register unaffected.
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Directory:
command, 15-16, 18, 25-27,
240
folder, 15-16, 43-44

Directory menu, 18, 26, 60-61
DirectoryMenu, 15, 51, 240
DIVS, 290-291
DIVU, 291
Dollar sign, 125, 135
_DrawMenuBar, 213, 291
—DrawS$tring, 166-167, 292
DS, 182, 184-185, 292
DumpCode, 240-241
DumpObj, 241-242
Duplicate, 242

Echo, 242

Edit menu, 24, 59
Eject, 243

Ellipsis, 20-21

END, 105, 112, 129, 292
Entab, 243-244

Enter key, 13, 15, 33
EOR, 293

EORI, 293

EORI to CCR, 293-294
EORI to SR, 294

EQU, 182-184, 200-201, 294
Equal, 244

Erase, 244

Errors, 25-27, 40
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ErrTool, 245

Evaluate, 245

Event loop, 181, 185, 193, 200

See also EventRecord,

_GetNextEvent

Event mask, 185

EventRecord, 185, 190-192,
200-202, 214

Execute, 47-49, 245

EXG, 294-295

Exists, 245-246

Exit, 80, 246

__ExitToShell, 105, 112, 129,
295

Export, 47-49, 246

EXT, 295

Fear and loathing:
Wet feet on bit creek, 97-99
To bore a cabbage to coleslaw,
106-107
The Moss Man revealed,
112-115
Letters and the Oakland bus
stop, 122-124
The depths and dips of
science, 129-131
Conversations on computer,
140
The publishing connection,
148-149
For the girls to see, 157-159
Science and compatibility:
Walking to Long’s, 167-169
The Los Alamos Sluggers,
177-179, 187-188, 194-195,
203-205, 215-218
File menu, 23-25, 58-59
FileDiv, 246-247
Filename generation, 83
Files, 17, 19-20, 33, 43-44,
247-248

Find, 248

Find menu, 60

_FindWindow, 214, 295-296

_FlushEvents, 199, 296-297

Font, 248

For, 80, 248

Fourplay program, 103-105,
110-112, 126-129

14Menu program (LitOfGiants), 64,
67-69, 74-75, 207-215

_FrameOval, 193, 202-203,
297-298

__FrameRect, 164, 184, 297-298

—GetMouse, 173-175, 192,

201-203, 298
—GetNextEvent, 181, 184-186,

190-192, 298-300
GetRect program, 181-186
_GetRMenu, 70, 213, 300
__GlobalToLocal, 192, 300-301
GrafPort, 163-165

Handle, 212

Help, 19-20, 54, 249

Hertzfeld, Andy, 54-55

HFS, 6, 43-44

Hexadecimal, 95, 102-103, 117-122,
125, 166

If, 80, 249

ILLEGAL, 301

INCLUDE, 105, 111, 126, 213, 301

Include files, 31, 39-40, 44-45, 111,
126, 183

__InitCursor, 152, 162, 301-302

__InitFonts, 152, 162, 301-302

__InitGraf, 152, 162, 301-302

_InitMenus, 70, 301-302

__InitWindows, 152, 162, 301-302
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__InsertMenu, 213, 302-303

InsideStuff program, 161-167
Interface files, 31, 39-40, 44
__InverRect, 177, 303-304

JMP, 304
JSR, 304

LEA, 304-305

Lib, 249-250

Library files, 31, 39-40, 44

LightsOut program, 133-140

Link, 26-27, 40, 64, 67-69,
250-251

LINK, 305

LitOfGiants program (14Menu), 64,
67-69, 74-75, 207-215

Long word, 117-122, 135, 147

Loop, 80, 251-252

LotsOfOvals program, 197-203

LSL, 305-306

LSR, 306

MacApp, 3

MacsBug, 85-92, 96

MAIN, 105, 111, 127, 306

Make (makefile), 72-79, 252

Mark, 60, 252-253

Mark menu, 60

Markers, 60, 253

MDSCvt, 253-254

Menus, 57-62

MenuSelect, 214-215, 307

Minus sign options, 19-20, 40, 57

Mount, 254

Move, 104, 111, 127-128, 138-139,
166, 175, 183, 193, 202, 254

MOVE, 307-308

MOVE to CCR, 308

MOVE to SR, 308

MOVE from SR, 309

MOVE USP, 309

MOVEA, 309

MOVEM, 309-310

MOVEP, 310

MOVEQ, 310-311

_MoveTo, 165-166, 173, 311-312

MoveWindow, 255

MPW:
disk contents, 3-7, 53-55
floppy disk configuration, 8-10
hard disk configuration, 7-8
minimum configuration, 4
See also Assembly, C,

Command language, Pascal,
Shell

MPWTypes.r, 67

MULS, 312

MULU, 312-313

NBCD, 313

NEG, 313

NEGX, 34

New, 23, 35, 57-58, 255
Newer, 255

NewFolder, 255
_NewWindow, 153-155, 163, 314
NOP, 315

NOT, 315

NotOverYet program, 141-148
Number sign, 125, 134

Object file, 39

Open, 256

OR, 315-316

ORI, 316

ORI to CCR, 316

ORI to SR, 317

OvalTime program, 189-194



335 Index

Parameters:

assembly, 164, 167, 173-174,

186

command, 256

MPW, 16, 18, 20, 72, 75
Pascal:

command, 256-257

disk configuration, 31-35

programming, 35-41
PasMat, 257-259
PasRef, 259-260
Paste, 260
Pathnames, 15-16, 27, 39-40,

43-44, 49-51, 57

PEA, 152, 156, 167, 214, 317
__PenMode, 182-183, 317-319
PerformReport, 260
Point, 173, 190-192, 201, 214
Pointer, 173-175, 184-186, 212, 214
Print, 22, 29, 261-262
ProcNames, 262
Program counter, 96, 102
Program execution, 109-110
__PtInRect, 176-177, 319

Quick.a file, 183
Quit, 262

Quit file, 8, 47
Quote, 263
Quoting, 82

Rectangle, 163-164

Register, 96, 101-103, 118-121, 135,
137, 152, 186, 202

See also Program counter,

Status register

Rename, 56, 263

Replace, 263-264

Request, 264

ResEdit, 64

ResEqual, 264

RESET, 319-320
Resources, 63-70, 207-213
Resource description file, 65-67
Resume file, 8, 47

Revert, 264-265

Rez, 63-69, 207-213, 265
RezDet, 266

RiIncludes folder, 65, 67
ROL, 320

ROR, 320-321

ROXL, 321

ROXR, 321-322

RTE, 322

RTR, 322-323

RTS, 323

Save, 24, 266

SBCD, 323

Scc, 156, 323-324

Screen memory, 136-139

ScrnBase, 136-139

Search, 266-267

Select, 267

Servant, 54-55

Set, 44, 47-51, 267-268

SetDirectory, 15, 18, 44, 61, 268

SetFile, 268

_SetPort, 153-155, 163, 324-325

SetPriv, 269

SetVersion, 269-270

Shell, 9-12, 45, 51, 53-55, 71-72,
81-82 '

See also Command language

Shift, 270

Short branch, 135

Shutdown, 270

68000 processor, 6, 96, 101-102,
126

68020 processor, 6

SizeWindow, 271

Slots, 96, 101-103, 117-122, 137

Source code, 28, 39, 41, 104
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Stack, 129, 143-145, 153-156, 166,
174-176, 214

StackWindows, 271

Standard input, 12, 81

Standard output, 12, 81

Startup file, 8, 44, 47-51

Status panel, 13, 15, 72

Status register, 102, 129, 146-147,
176, 186, 200

StdFile, 271

__StillDown, 201, 325

Structured commands, 79-80

STOP, 325

SUB, 326

SUBA, 326

SUBI, 326-327

SUBQ, 104, 128-129, 144, 174, 185,
214, 327

SUBX, 327

Suffix, 25, 35, 40, 53, 135

Suspend file, 8, 47

SWAP, 328

—SysBeep, 328

SysEqu.a file, 44-45, 111, 126, 183

SysErr, 271-272

_SystemTask, 172, 185, 328-329

SysTypes r file, 67

Tab, 272
Target, 272
Target window, 57
TAS, 329
TileWindows, 272
TLAConvert, 273
Toolbox, 105, 143, 152-153, 165,
186
Tools, 45, 55
See also Command language
Translate, 273-274
TRAP, 329

Traps, 153, 165
See also Toolbox
Traps.a file, 44-45, 111, 126, 183
TRAPYV, 329
TST, 114, 128-129, 145-147, 176,
186, 330
Types.r file, 65-67

Unalias, 274

Undo, 274

Unexport, 274

UNLK, 330

Unmark, 275

Unmount, 275

Unset, 275

UserStartup file, 8, 44, 47, 51, 59,
61

Variables:
Assembly, 186
Shell, 44, 49-51, 59, 72, 82
Volumes, 13-14, 16, 19-20, 43-44,
275

Which, 276

Window menu, 60

WindowMaker program, 151-156

Windows, 276

Word, 117-122, 135, 147

Worksheet, 9-12, 13, 46-47, 53-54,
212

Z flag, 146-147, 176, 186, 193, 200,
215
See also Status register
ZoomWindows, 276
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Ifyou're aMacintosh programmer, this book will help you discover
the potential of Macintosh Programmer’s Workshop (MPW),
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MPW is the most sophisticated microcomputer programming
system in existence—developed and used by Apple Computer
to create its Macintosh sofiware (for Macintosh I as well). Now,
with Scott Kronick's friendly guidance, you can master the system
and leam assembly language painlessly.

MPW and Asembly Language Programming is the first MPW
book designed especially for
beginning and intermediate
programmers. This clear, concise
introduction will help you under-
stand how to develop assembly,
Pascal, and C programs using this
fascinating environment. Never
before have the fundamentals

of assembly programming been

About the Author _
Scoit Kronick is unique in the
computer industry. He writes
books that would not bore a
cabbage to coleslaw.

His two previous fear and loathing works on Pascal for
the Macintosh and Apple IT have tured readers into fans.
His recent Berkeley Macintosh Users Group Newsletter
contribution prompted San Francisco illuminary Herb Caen

/8

explained as meticulously and thoroughly.

This book is written in a lively style. The assembly tutorial
is filled with Mr. Kronick's famous fear and loathing musings,
offering a refreshing perspective you won't find elsewhere.
Step-by-step instruction is supplemented by comprehensive
dictionaries of the MPW Shell command language and the 68000
instruction set with directives and Toolbox traps.

In the pages of this entertaining workbook, you'll explore
the massive MPW disk set and develop example applications
in assembly, Pascal, and C. Soon you'll be writing assembly
programs using the Macintosh
Toolbox, including mouse
events, windows, QuickDraw,
and menus.

You'll access and apply the
power of Macintosh Pro-
grammer's Workshop with MPW
and Assembly Language
Programming

to write: “One of the funniest
pieces of stuff T ever read.”

Writer, artist, and pro-
grammer Kronick lives in Northern California with his spaniel-
lab, Silky. He has at least one advantage over other self-
taught programmers: His friend since childhood, who checks
over his assembly code, is Andy Hertzfeld, original designer
of the Macintosh system software.

HAYDEN BOOKS
A Division of Howard W. Sams & Company
4300 West 62nd Street
$24.95/48409
Indianapolis, Indiana 46268 USA
0672484099 P 0 1812621484091 5




