










































































































































































































































































































































































































































































File naming conventions | .

MacApp filenames follow several conventions. Where AppName stands for the application
name and UnitName stands for the name of a particular unit, the constituent files are
usually named according to the following rules:

s UUnitName.p contains the Pascal interface for the unit UUnitName.

n  UUnitName.xxx.p contains the implementation of the unit UUnitName. In most cases,
the implementation of a unit is short enough to be put into a single file. In that case,
‘xxx’ is traditionally replaced with “inc1,” which stands for “include file #1.” However,
when the implementation is too long to be managed easily in a single file, it is broken
up across a number of files; each is given a mnemonic name. The most notable
example of 2 unit broken into a large number of files is UMacApp, which is broken up
into about a dozen files, each named after the most important thing defined in the
unit, usually an object class.

s UUnitName.a contains supporting assembly source for the unit UUnitName, if any
is needed.

s MAppName.p conuins the main program for the application.

s AppName.r contains the resource description file (Rez input ) for the application.

e AppNameMAmake contains the make rules for the application.

If additional units are required, they are usually named in the form UUnitName, and the \

files containing the interface and implementation of the unit follow the conventions
given above. -

All the MAMake files and USES statements conform to these conventions. The
documentation refers to particular files in several ways:
= by filename; for example: UPrinting.p, UMacApp.TApplication.p, and DrawShapes.r

= by the unit name defined within the file; for example: UPrinting, UMacApp,
UDrawShapes

s by what the file is; for example: the printing unit, the MacApp unit, and the
DrawShapes program

Therefore, the printing unit is defined as UPrinting and can be found in the files -
UPrinting.p and UPrinting.inc1.p. If you use this unit, your USES list would contain the line

UPrinting,

reflecting both the name of the file and the name of the unit defined in the file.
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Please note that while these filename conventions are typical in MacApp, they are not
enforced by MacApp. Prefixing a Uto unit names and an M to your main program is a
time-honored MacApp tradition and may aid the organization of your files, but it is not
mandatory. For instance, calling your program AppName.p rather than MAppName.p
makes no difference to MacApp.

Building a MacApp program

MacApp and MPW provide a powerful and flexible set of tools to help you build MacApp
applications. In the simplest case, all you need to do is type MABuild and the name of
your application, and MABuild will compile and link your code, avoiding recompiling
anything that hasn’t changed. But when your needs are not so simple, MABuild and the
rest of the build system allow you to specify virtually any combination of compile-time
options, file interdepencies, names of output files, and a host of other attributes.

We will discuss the basics of building MacApp applications in the following sections;
however, you should read the MPW manuals that talk specifically about the linker and
about the compilers you choose in order to more fully understand the compile-time
options available to you. Also, you should be familiar with MPW’s Make command.

The architecture of MacApp’s build system

MacApp's build system involves a complex interaction of MPW scripts, tools, and shell
variables. At first, you will need to know little about how those interactions work, since
the MABuild system offers quite intelligent default behavior. But once you want to begin
exploring the flexibility and power beyond the default behavior, the architecture will
become more important.

The system works like this. When you invoke the MABuild command, the MABuild script
(called MABuild.script) is invoked. In turn, that script calls the MABuild tool, which sets
several local MPW shell variables. The script then uses those local shell variables, some
basic makefiles (plus any makefiles you specify), and the MPW Make tool to create the
Makelt file for your application.

Your Makelt file contains all the commands and options necessary to build your
application —and MacApp if necessary. (MABuild and Make are smart enough to avoid
recompiling any files that haven't changed since their last compilation.) After creating the
Makelt file, the MABuild script executes that Makelt file.
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» Figure 6-1  The MacApp 2.0 Build system
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When this process is complete, the MABuild tool, which you invoked with a single
command, will have created the Makelt file (for your reference), the object files (for
future builds), and the executable code (so you can test the results). Normally you would
not need to be aware of all the behind-the-scenes calling of scripts and tools; however,
you should know that MABuild offers some 50 options for your convenience.

In order to avoid forcing you to deal with all of these options every time you need to
build an application, the build system offers you defaults in a variety of ways. The
MABuild script has some defaults hard-wired into it. It also checks some global MPW Shell
variables, which you can set to determine default behavior. When you first install MacApp,
a number of those shell variables are already defined in MacApp's startup file. (These are
described in the next section.) At first you don’t need to pay attention to them, but once
you become aware that some other default behavior would be more useful to you, you can
alter MacApp'’s startup file to suit your needs.

Finally, any time you wish to override MABuild’s default behavior, you can specify any or
all of the MABuild options from the command line. Options set on the command line
override all others regardless of whether they come from MABuild’s hard-wired behavior or
from shell variables set by MPW or by you.

MABuild’s input and output

Another way of looking at how MABuild works is to look at its inputs and outputs.

Inputs

There are two sorts of inputs: those you must provide and those already provided when
you buy MacApp.

Inputs already on disk. MABuild uses the defaults hardwired into its code and those
provided by way of pre-programmed shell variables in MacApp's startup file (unless you
modify them). It also uses MacApp’s MAMake file to build MacApp’s own libraries and
two other partial makefiles called Basic Definitions and Build Rules and Dependencies.
Of course, it also uses all the source code files and resources that make up the MacApp
libraries.

Inputs you must provide. You must provide MABuild with your own source code and
(in most cases) your own resource file. In many cases you must also provide a makefile
called YourApp.MAMake. If you choose, you may also change MacApp’s defaults by
modifying the shell varables set in MacApp's startup file. And you may override MABuild’s
default behavior by specifying command-line options.
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Outputs ' 7N
MABuild creates a makefile called YourApp.Makelt which contains a series of MPW 7
commands that will build your application. It also outputs object files for your code as
well as MacApp’s and creates an executable version of your application.

A Important  The YourApp.Makelt script contains the idiosyncratic information for
a particular build, excluding files that do not need to be recompiled.
Generally, you should not simply re-execute this file the next time you
need to recompile. Instead, rerun MABuild so it can check to see what
must be recompiled. a

Where does it put all these files? It puts the Makelt file in the directory specified by the
MABuild command, along with the executable object code. These files come in many
varieties, with various debugging features on or off, support for different CPUs on or off,
and with various optimizations on or off. Unless you specify that you don’t care to keep
all these variations around, MABuild creates a separate folder for each variation in the
target directory, placing each variation of your code’s object files and executable
application together in a folder named for the options used in the compile.

Similarly, if you are using -aut oBuild , MABuild creates a separate folder for each
variation of MacApp’s object files in MacApp’s own source code directory, referred to by
the shell variable {MALibraries}.

The following section on object folders explains the system for naming these folders.
MABuild’s options are also explained in more detail later in this chapter. That section also
discusses the -separateobjects flag, which is the option that allows you to specify
whether you want all those variations to be kept.
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The simplest builds

Generally, MABuild expects you to provide it with a makefile called

YourAppName MAMake. This tells MABuild the name of your application, the names of
building block interface files you wish to include, and the names of the files that your
resource description file includes, as well as a variety of other information. (See “Creating
a makefile,” later in this chapter.) But there are two cases when you don't need to provide
your own makefile: (1) when your application has the classic configuration of a sample
program, or (2) when your application is contained in a single file. These conditions are
described in more detail in the following sections.

Classic configuration. The classic configuration needed to avoid writing a makefile
outlined in table 6-1:

s Table 6-1 Configuration for building an application without a makefile

Template for file name Contents of file

MYourApp.p Main program

UYourApp.p Interface file

UYourApp.incl.p Implementation file (can also be named UYourApp.xxx.p with the xxx used
to number multiple files)

YourApp.r Resource description file (input to Rez) The resource description file is
optional; if you do not provide it, MABuild uses MacApp’s default
resources)

All of the sample programs except Nothing follow this pattern. When the MABuild script
sees that you have not provided an MAMakelt file, it checks to see if these files exist. If
they do exist, it will build the application.
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One-file configuration. Another way to avoid having to write your own makefile is to N
put your main program, interface, and implementation into a single file named YourApp.p. ;
(This is recommended for only the smallest applications.) In the absence of a YourApp.r
file, MABuild will use a default resource file to build the application. This file includes
resources to support @l of the building blocks (such as UDialog or UPrinting) and
therefore may be slightly bigger than strictly necessary, but such is the cost of being able
to put all your code into a single file.

e

In these simplest cases, all you need to do is enter the MABuild command with a single
parameter, called the target. The target is the name of the application, prefixed by the
pathname of the source code directory. Thus, to build the DrawShapes sample, you would
enter the following command:

MABuild "{MASamples}DrawShapes:DrawShapes"

In the example above, the word MABui 1d is the command; the final word, brawshapes,
is the name of the application that is to be built, and the rest is the directory pathname.
Depending on whether or not you have included debugging code, the application wll be
placed in a folder entitled .Debug files or .Non-debug files, respectively, in the
DrawShapes folder. Thus, this command builds the application DrawShapes and places it
in the proper Debug folder, which is inside a folder named DrawShapes.

¢ Note: If {(MASamplesjDrawShapes:DrawShapes is in the current directory, you need not
specify a pathname; however, you may do so if you like.

Other builds

Many builds will not fall into the categories we have dealt with thus far. Perhaps your
application has neither the classic file configuration nor the the one-file configuration, or ¢
you wish to modify MABuild's default behavior.

If the problem is only that the application does not have a simple file configuration, all
you need to do is provide a makefile called YourApp.MAMake, as described in the section
“Creating a makefile.” (You can see samples of these makefiles in all the sample folders
except Nothing.)

o
)
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If the problem is that you want to override MABuild's default behavior, you have two
choices. You can simply specify your choices by way of command-line options. Or, if
you know what choices you would make most often, you may want to change MABuild'’s
default behavior by modifying the global shell variables defined in MacApp'’s startup file.
(For a more detailed description of these options and the shell variables that control their
default behavior, see “Options for the MABuild script,” later in this chapter.)

The syntax for the MABuild command is
MABuild [option..] [target..].

The options are not case sensitive. The most commonly used build options are described
here.

-Debug. By default, MABuild will create a debug version of the code and place it in a
folder called .Debug Files. That folder will be placed inside the folder specified as the
target of the MABuild command—in other words, it will be inside the folder in which the
application’s MAMake file resides.

-NoDebug. To create a shippable application, you will want to turn off MacApp’s
debugging features. This will make the executable application smaller and will make it run
faster. To turn off debugging, specify the -NoDebug flag. Your object files and
executable application will appear in a folder called .Non-Debug Files.

-Sym. To create a version of your application that is compatible with Apple Computer's

symbolic debugger, SADE™, you should specify the -sym flag. Your object files and
executable application will be in a subdirectory called .SADE Debug Files. If you want to
create a version compatible with SADE but without MacApp’s own debugging versions
turned on, you should specify both the -sym option and the -NoDebug option. Object
files and applications created with both those options will be placed in a subdirectory
called SADE Non-Debug Files. The -sym option is tumed off by default, unless you change
MPW’s User Startup file to specify otherwise.

Creating a makefile

While simple MacApp programs may be built using MABuild's default configuration, most
applications created with MABuild will need to have a makefile with a name in the form
AppName MAMake, where AppName is the name of the application. In this file you
specify the application name, the signature, and what files your application depends on.
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The file Application.MAMake is included in the MacApp 2.0 release and is a template for
your program’s makefile. Most of the file is simply a set of assignments to Make variables.
The variables are summarized in Table 6-2:

= Table 6-2 Make variables

MPW Shell variable Definition
AppName the name of the application
NeededSysLibs a list of required system libraries

BuildingBlockIntf  a list of the building block interface filés the application uses

BuildBlockObjs a list of the building block object files the application
links with

OtherInterfaces a list of other Pascal interfaces the application uses

OtherLinkFiles a list of other object files the application links with

OtherSegMappings a list of -sn (segment name) commands for the linker

OtherRezFiles - a list of rfiles that must be included in the Rez command,
other than AppName.r
OtherRsrcFiles a list of resource files that are included by one of your Rez

files, other than the Debug.rsrc and MacApp.rsrc files

In the simplest case, all you will have to do is perform a global search-and-replace on a
valid makefile, replacing the old application’s name with the name of the new one. (See
the makefiles for the sample programs if you need additional guidance.)

If you want to specify any additional files (such as assembly language files) that need to
be linked with your application, you must provide dependency rules for them in your
makefile. For example,

OtherLinkFiles = "{OBJAPP}"MyApp.a.o

"{OBJAPP}"MyApp.a.o f "{SRCAPP}"MyApp.a "{SRCAPP}"FooInclude.a

You do not need to specify build rules for Pascal compiles or MPW assemblies because
they are covered by the default rules specified in Build Rules and Dependencies. (Note
that the f character is produced by typing Option-f on the keyboard.)
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The MABuild command file calls Make with your specified makefile and the MacApp
makefiles. Make uses files in theo following order: Basic Definitions, YourApp.MAMake
(if supplied), and Build Rules and Dependencies.

Options for MABuild

Depending on how you count them, MacApp has between 50 and 100 command-line
options. They range from ones that get passed directly to the compilers to those that
control the level of diagnostics printed while script is running. Each option has a default
hard-wired into the script, and that default can, in turn, be modified by setting a global
MPW shell variable. Sometimes these two sorts of defaults are in opposition. For -
instance, the MABuild script’s default determines that diagnostic information will not be
printed. But when you first install MacApp, the startup script sets a global variable
overriding that default. In short, any command-line options you explicitly specify
override options specified by shell variables; shell variables, in turn, override any defaults
hard-wired into the code.

Specifying options
When specifying options, keep the following in mind:
»  All options may be specified on the command line.

= You may specify as many options as you like. To continue a command on the next
line, type the continuation character “9” (Option-d) and press Return.

s Each option is preceded by a dash, and case is not significant. Some options take
parameters, however, and case in parameters may be significant.

» If the parameter has a space in it, you must enclose all the parameters in single or
double quotation marks. If you aren’t familiar with the use of quotation marks as they
relate to the command-line parser in MPW, read the section “Quoting Special
Characters” in the Macintosh Programmers Workshop 3.0 Reference.

Some options listed in Table 6-3 begin with [No]. Each option controls a flag that can
be turned on (if specified without the “No”) or off (if specified with the “No”). For
example, if you specified the -run option, MABuild would execute the application after
linking it; if you specified the -NoRun option, it would not.
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s Table 6-3 MABuild options

Option Default in Default in  Description
Script Original
Startup File
-Asm option... (Empty) '<case on' Options to pass through to the assembler
-C option... (Empty) (Empty)  Options to pass through to the C compiler

-d name=(TRUE | FALSE)

(Empty) (Empty)
(Empty) (Empty)
(Empty) (Empty)

-Lib option...
-Link option...

-Make option... (Empty) w
-p On On
‘-Pascal option... (Empty) (Empty)
-Rez oplion... (Empty) -rd

-PostRez option... (Empty) (Empty)

-E (Empty) (Empty)
-s (Empty) (Empty)
-R (Empty) (Empty)

-RenameF lag oldname newname

(Empty) *
-[Nolalign On (Empty)
- [No]AutoBuild - Off Off
-[No]BottleNeck DND DND
- [No]Debug Off On
- [No]Execute On On
- [No]ExpandEnvVars Off Off
-[No]Fail On (Empty)
-[No]Inspector DND DND

142

Set compile-time variable name to

TRUE or FALSE

Options to pass through to the librarian
Options to pass through to the linker

Options to pass through to the make tool
Simple progress indication to standard output
Options to pass through to the Pascal compiler
Options to pass through to the Resource
compiler

Options to pass through to the PostRez tool

Pass the -E option to the Make tool, causing it
to rebuild everything that is part of the target

Pass the -S option to the Make tool, causing it
to write to standard output a dependency
graph for the target See also the -R option,
below. '

Pass the -R option to the Make tool, causing it
to write only the roots of the dependency graph
to standard output. See also the -S option.

Rename the combination of flags
oldname to newname
Longword align all code and data for speed

Auto-build the MacApp libraries (and any others
specified in the environment variable
{MAAutoBuild}) ]

Bottleneck method calls through the dispatcher

Turn on debugging

Execute the results of Make

Expand environment vars in AppName.makeit

Stop executing after first failure

Include inspector in debugging gear
(continued)
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= Table 6-3 MABuild options (continued)

Option Default in Default in  Description

Script Original
Startup File
- [No]MacApp On (Empty)  Build for use with MacApp
- [No]Names DND DND Include embedded debugging symbols
- [No]NeedsColorQD Off Off Build to require Color QuickDraw
- [No]NeedsMC68020 Off Off Build to require a 68020 or better
- [No]NeedsMC68030 Off Off Build to require a 68030 or better
- [No]NeedsFPU Off Off Build to require a floating point unit
- [No] NeedsROM128K Off Off Build to require 128K ROM or better
- [No]NeedsSystemé Off Off Build to require System 6.0 or better
-[No]Perform DND Off Include performance monitor code
-[No]PP Off Off Have all tools show progress
-[No]ProceduralViews Off Off Include code to create views procedurally
- [No]RangeCheck DND Off Force rangechecking
-[No]Run Off Off Run after build
-[No] Save Off Off Auto-save all open windows before starting
build
- [No] SeparateObjects On On Keep separate object folders for each build
variation
- [No]StatusOnly Off Off Write results of Make to StdOut
- [NolSym Off Off Generate SADE-compatible symbol
information
-[NolT Off Off Have all tools show elapsed time
-[No]TemplateViews On Off Include code to create views from templates
-[No]Trace DND DND Include tracing facilities in debugging gear
-[No]UnInit DND DND Force initialization of uninitialized storage
-[No]UserAutoBuild  Off Off Auto-build user-specified libraries
) {MAUserAutoBuild}
- [No]WriteLnWin Off Off Include writeLn window in debugging gear
-[No]WriteTemplates Off Off Include code to create write views to templates

* The -RenameFlag option allows you to specify different names for the folders in which your object files and

executable applications go. MacApp's startup file defines four of these: Debug files, SADE Debug files, Non-
Debug files, and SADE Non-Debug files. See the section below that discusses object folders.
DND  Means an option is On in Debug mode, Off in NoDebug mode.
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Object folders ‘ o ST .

MacApp allows you a vast array of compile-time variables that you can set using MABuild’s
flag options. By setting the appropriate option, you may keep a separate folder for each
set of object files with a different combination of compile-time options. The folders will
be subdirectories of the folder in which you keep the source code.

MABuild keeps separate versions of the folders only if its -Separateobjects flag is set
to TRUE, the tool’s default state. If you do not want to keep all of these versions,
perhaps because of limitations on disk space, you should either specify
-NoSeparateObjects on the command line or edit MacApp’s startup file to take out
the -SeparateObjects line. )

How does MABuild name the folders in which it keeps these separate versions? It uses a
strict convention that assigns a two-character mnemonic for each compile-time flag that
is TRUE for a particular version, according to the table below. Then it strings together all
the pairs for one long name.

Although these names indicate exactly what's in the folders, they are not easily parsed by
human eyes, so MABuild offers an option (the -RenameF1ag option) allowing you to
give any name you like to any particular set of flags. In fact, MacApp’s startup file as it is
provided by Apple defines remappings for four of the most popular sets of flags:
-RenameFlag NmDbInUnPeRaWrTrPrTe 'Debug Files'd

-RenameFlag NmDbInUnPeRaWrTrPrTeSm 'SADE Debug Files'd

-RenameFlag PrTe 'Non-Debug Files'd ~
-RenameFlag PrTeSm 'SADE Non-Debug Files'"

If you prefer the more conventional names, you can erase these lines from MacApp’s
startup file. To define more names, you can either specify the ~-RenameFlag option on
the command line or include the option with the other four in MacApp's startup file. For
example, if you wanted to build DrawShapes with procedural views support (the -px
option ), template views support (the -Te option ), and WRITE template views support
(the -wt option ), you would invoke MABuild followed by those options and a target,
like this:

MABuild PrTeWt "{MASamples}DrawShapes:DrawShapes"

‘Here we are telling MPW to look for source code in the directory specified by the shell
variable {MASamples}, build DrawShapes with the options we specified on the command
line, and place the output in a folder called DrawShapes, which itself is located in the
folder DrawShapesFld. Remember that MABuild will also invoke any other build options
specified in the build script or other shell variables. Should any of these options be in
conflict with those specified on the command line, the options specified on the
command line will take precedence.

™
N
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If you find that you want to use this combination of options frequently you can use the
-RenameFlag oOption to name your set of options something with easier to remember,
such as MyBuildOpts, like this: ’

-RenameFlag PrTeWt ‘'MyBuildOpts’

By placing this line in MacApp’s startup file you can then specify this set of compile-time
options by simply calling MyBuildOpts on the command line, as follows:

MABuild {MyBuildOpts} "{MASamples}DrawShapes:DrawShapes"

You can further simplify the process by modifying the appropriate lines in MacApp’s
startup file to always invoke these particular options, thus making your preferences be
MABuild’s default behavior. Then you need only invoke the MABuild command with a
target, as in our original DrawShapes example. MABuild's defaults will already have been
set to your specifications at startup.

Each of these three ways of setting compiler options will produce the same result; the
matter is simply one of preference. Table 6-4 is a complete list of compiler mnemonics.
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= Table 6-4

Two-letter compiler option mnemonics

debugging) support

Code Mnemonic for Compiler option

Db Basic debugging gear gNames
qDebug
qlnspector
qUnlInit
qPerform
qRangeCheck
qWriteLnWin
qTrace

64 Do not require 128K ROM qNeedsROM128K

s6  No support for Systems earlier qNeedsScriptManager

than System 6.0 gNeedsHierarchicalMenus

qNeedsStyleTextEdit
gNeedsWaitNextEvent

Cq Require Color QuickDraw gNeedsColorQD

20 Require 68020 CPU qNeedsMC68020

30 Require 68030 CPU qNeedsMC68030

Fp Require 68881 coprocessor qNeedsFPU

Nm  Embed debugger names gNames

Db Debugging support qDebug

In Inspector support qlnspector

Un Uninitialized storage support qUnInit

Pe Perform support qPerform

Ra Do range checking qRangeCheck

wr  WriteLnWin support qWriteLnWin

Tr Trace support qTrace

Pr Procedural views support qProceduralViews

Te Template views support qTemplateViews

Wt WRITE template views support qWriteTemplates

Sm SADE (MPW symbolic qSym
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MPW shell variables for MABuild

The MABuild script looks at a number of global shell variables to determine its default
behavior. The shell variables are set in MacApp’s Startup file. Since most of them describe
the name or location of source files and tools, you should not change them without careful
consideration. A few, however, are there especially for your convenience:

{MABuildDefaults} These are all the options you may want to call every time you invoke
the MABuild command. For example, if there were an option you
would specify 60 percent of the time, you could include it here.
Then, for those times you didn’t want it, you could specify the
opposite on the command line. Options specified on the command
line always override those supplied by shell variables. See the startup
file to see how these variables are originally configured.

{MAUserAutoBuild} This variable contains a list of targets you always want appended to
any targets you include on the command line. This is useful if you
have added your own library of objects to MacApp’s and want to
make sure they are kept up to date. However, the drawback is that
every time you build you could lose 20-30 seconds of checking to
see whether these files need to be recompiled. If your library is not
likely to change, you. may be better off not using this option. This
variable is empty as supplied in the MacApp 2.0 release.

{MADone} This variable specifies what MPW command should be executed
: when the build is successful. The default for this command is to play
a series of beeps. You may modify it to run silently, as with all MPW
commands.

{MAFailed} This variable specifies what MPW command should be executed
when the build fails. The default for this command is to play a series
of beeps. You may modify it to run silently, as with all MPW
commands.
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. MacApp Rez files : s

While it is possible to build a simple MacApp application without a resource description
file, using only the defaults specified in the MPW Shell variables, the MABuild script and
the default .r file, it is more likely that you will need to have one or more of these resources
in a YourApp.r input file to Rez (the MPW resource compiler):

= MacApp Include files, which are described later in this chapter

= an Include line for your code (see the sample programs’ resource files for examples)

» 2 'cmnu' resource for your menus, which is described later in this chapter

s an 'MBAR' resource, described later in this chapter

= an “About application” dialog (see the sample programs’ resource files for examples)

There are three other resources that are not required, but strongly recommended, for

compilation:

m a'SIzE' resource to tell MultiFinder how much space your application will need

= the 'seg!' and 'mem! ' resources to provide information for efficient memory
management

For complete examples of any of these elements, look at the AppName.r files of the
sample programs.

Include files S

Most of the standard MacApp resources are supplied as AppName.r (Rez input) files that
are compiled by MABuild. You include the compiled versions with lines like

include "FileNameé';

where FileName is the name of a MacApp file. If you don’t need all the standard resources
you can copy the files and remove the resources you don’t want.

Some resources required by MacApp must be in your resource description (r) file. These
include any *view"* resources you may have created as well as any ' cmnu® or 'MENU*
resources your application will require. (You would use *MENU"* resources only in rare
cases, if you want to bypass MacApp’s menu handlmg) Look at the sample programs for
guidance.
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The 'cmnu' resource type

The 'cmnu' resource type is provided so that menu items can be identified by a unique
command number, independent of the item’s placement within the menus.

You define resources as type ‘cmnu' instead of type '"MENU'". These have the same syntax
as resources of type 'MENU', except that menu items have one additional component, a
command number (or the symbol nocommand = 0). After running Rez, the makefile runs
the tool PostRez, generating the usual 'MENU' resources as well as a single resource of type
'mntb' and ID 128. This particular resource maps all command numbers for all ‘cmnu’
resources encountered in the file into their corresponding menu and item numbers.

A Important  Because the PostRez tool changes 'cmnu' resources to '"MENU'
resources and other information MacApp needs for handling menus
properly, you cannot currently use DeRez to decompile cmnu
resources for MacApp programs. In addition, you should not use the
resource editor to change MENU resources, because that will not
provide all the information MacApp needs. To change your menus, you
must edit the original resource description file (MyApp.r file) and allow
MABuild to run Rez and PostRez again. a

'MBAR' resources

MacApp requires one or two 'MBAR' resources that tell it what to do with your menus.

You must have an '"MBAR' resource with ID 128. This resource gives the ID’s of all menus
that MacApp should read in and display initially. MacApp looks for this resource when it
starts up and loads all menus whose ID's are listed here.

You can also have an 'MBAR' resource with ID 129. This resource gives the ID’s of menus
that can be added to or removed from the menu bar by your application. The menus listed
here are read in by MacApp but are not initially displayed.

You can also have menus that are not listed in either '"MBAR' resource.
Examples of these are

= buzzword menus, which contain strings meant to be placed in other menus under
certain conditions

= the Debug menu, which has ID 900 and is treated as a special case by MacApp so that
it is only read in if debugging code is included in the application
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s nonstandard menus such as graphical menus. These must have ID’s greater than
mlastMenu (which is 63). You need to handle these menus by calling the
~ Menu Manager directly

Menus handled by MacApp must have IDs from 1 to mLastMenu, regardless of which
'MBAR' resource refers to them.

A Important  You should not use programmatically created menus; that is, your
resource file should contain at least the menu title of every menu. a

The structure of a MacApp program

MacApp programs are written using a certain structure. Some elements are mandated by
the syntax and are identified here as such, and others are simply conventions that make it
easier to maintain the programs.

The elements of a MacApp program are the main program, the unit's public interface, and
the unit's implementation. Each element is generally kept in a separate file, although you
can combine them if you wish. See the sample programs for more detailed information on
these files.

The main program is generally very simple and small. According to convention, it is usually
named MAppName.p where AppName is the name of the application, although you can
name it anything you wish as long as the name ends in .p. A MacApp main program follows
this structure:
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PROGRAM YourName;

USES {Units used by this program}
UMacApp, {Typically you would include the UMacApp unit}
UPrinting, {You might also include one or more Building Blocks}
UDialog, {like UPrinting or UDialog}
Fonts; {Implementation Use }

VAR
g YourApplication: T YourApplication; {The application object}

InitToolBox {Initialize the Toolbox and utilities};

IF ValidateConfiguration(gConfiguration) THEN ‘
{MacApp verifies that the host system has the }
{requirements to run your program }

BEGIN { Continue with remainder of initialization }
InitUMacApp ({Number of master pointer blocks to allocatel});

InitUPrinting; {Initialize the UPrinting unit }

{ if you are using UPrinting }

InitUTEView; {Initialize the UTEView unit }

{ if you are using UTEView }

InitUDialog; {Initialize the UDialog unit }

{ if you are using UDialog }

InitUGridview; {Initialize the UGridview unit }

{ if you are using UGridvView }

New (g YourApplication) ; {Allocate a new TYourApplication object}

FailNil (g YourApplication) ; {Signal if New fails from lack of mem)

g YourApplication. 1 YourApplication (kFileType) ; {Initialize the new }

{application object }
gYourApplication.Run; {Run the application; hand control to MacApp}

END
ELSE :
StdAlert (phUnsupportedConfiguration); {Alert if minimum system }
{ requirements are not present}
END.

The rest of the application is generally run from the application’s Run method. The basic
type TApplication is defined for you by MacApp, and you customize it in one of the units
to create your application type, called TYourApplication here. That unit is listed in the
USES declaration along with any other units needed to compile its interface.

The unit's public interface file, usually called UAppName.p, defines the object types used
by the program. The methods of object classes must be declared in the style of a
FORWARD declaration (although you never use the reserved word FORWARD). Where you
want to reimplement an inherited method, you write the full interface for the method and
follow it with the OVERRIDE reserved word. A unit interface file usually follows

this structure:
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UNIT UnitName;

INTERFACE
USES {Units used by this program}
UMacApp, {Typically you would include the UMacApp unit}
UPrinting, {You might also include one or more Building Blocks}
UDialog, {like UPrinting or UDialog}
Fonts:; {Implementation Use }
CONST
{Any constants for the application}
TYPE
{Ordinary type declarations}
{Object-type declarations}
IMPLEMENTATION
{$I UName.inc.p} {Name (s) of implementation file(s)}
END.

The unit implementation file, usually named UAppName.incl.p, can begin with a VAR part
that declares any global variables for the unit followed by the implementations of the
methods. You have the option of repeating the full interface declaration with the
implementation of each method. There is nothing special about the design of this file; it
consists simply of the global variable declarations, private constructs and type
declarations, and the method implementations, which look like procedure and function
declarations. If an application is large, its implementation can be broken up into a
number of units, naming them UAppName.xxx.p.

MacApp’s debugging features require the use of some compiler switches that you can set
from the MPW or MacApp startup file, from MPW Shell variables, or directly from the
command line.
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Chapter 7 MacApp Debugging Facilities

MACAPP PROVIDES SEVERAL TOOLS TO HELP YOU DEBUG YOUR APPLICATION and fine-
tune its performance. These include the Debug window, the Debug menu,
Inspector windows, and MacApp’s Interactive Debugger.

The Debug window. This window is available when the MacApp code used
with the application was compiled with debugging code included and allows
you to use the Debug menu and the Interactive Debugger. Output from Write
or WriteLn statements are directed to this window. Input may come from
Read and ReadLn statements or from the command line in debug mode.

The Debug menu. This menu appears in the menu bar of any MacApp
application (compiled with debugging code included) that has the Debug
menu in its resource file. Using this menu, you can control certain features of
your application and cause certain information to be printed instantly or
periodically in the Debug window.

Inspector windows. These windows provide an easy way to display the
fields of any object instance. An Inspector window contains a list of every
object class that has at least one instance. When you choose one of these
classes, a list of every instance of that class appears. You can then choose to
see the fields of any of these instances. Since you can have multiple Inspector
windows, you can examine the fields of more than one instance at a time.

The Interactive Debugger. This is a high-level debugger that runs in the
Debug window. It takes control whenever there is an error, as well as at the
beginning and end of most MacApp methods and routines. Unless you
specify otherwise, it also takes control at the beginning and end of methods
and routines in your application.

Also available to you are Macsbug (the low-level Macintosh operating system
debugger) and all of MPW's performance-reporting tools. While we will discuss the
use of Macsbug and MPW performance-tuning tools with MacApp, it is
recommended that you consult the Macsbug 2.0 Reference and the Macintosh
Programmer’s Workshop 3.0 Reference for further information. =
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MacApp’s debugging gear

To use the MacApp debugging facilities, your application and the version of MacApp that
you use must have been compiled with debugging on. See Chapter 6, “How to Use
MacApp,” for information on how to turn off debugging. (The easiest way to tell whether
or not a version has been compiled with debugging on is by its size: Debugging code
typically doubles the size of the MacApp object file. Note, though, that additional
building block units such as UTEView, UPrinting, and UDialog also make the object file
significantly larger, so you can only compare files with the same units.)

None of the debugging facilities are available when MacApp is compiled without
debugging code; however, you can always use the low-level MPW debugger, MacsBug, with
your MacApp application—even if it's compiled with debugging off. Some information
about using MacsBug with a MacApp application is included under “Using MacsBug with
MacApp,” later in this chapter. See the MacsBug 2.0 Reference for complete information
on MacsBug.

You should always recompile MacApp and your application without debugging code when
you want to produce a production version of your application. For information, see
“What controls debugging code” in this chapter.

& Note: To have the full set of debugging facilities, you must build your application
using the -Debug flag. This will link your application with MacApp’s debugging gear.
These units are normally linked if you use the default build files. To have the Debug
menu appear, you must have that menu in the resource file. It is included in the
MacApp debugging resource file. Applications don’t need to have USES UDebug,
UTranscriptView, or Ulnspector themselves unless they call the routines in these units
directly. (Note that you can call WriteLn without USES UTranscriptView.)
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What controls debuggixig code

Several factors control what you can do with the debugging facilities. They are described
in this section.

Compiler variables

There are a number of conditional compilation variables defined in MacApp that are
always TRUE when the code is compiled with debugging on and always FALSE when the
code is compiled with debugging off. (You can also set their values individually from the
compiler command line, although most users find this less convenient.) The table below
lists compiler flags that set debugging gear options.

= Table 7-1 Compile-time debug flags

Flag Function

qNames Generate embedded names (forced TRUE in Debug mode)

gDebug Turn debugging on or off

glnspector  Turn Inspector window on or off

qUnlnit Use Pascal support to initialize storage (stack, local vars, globals) to a
known value

gPerform Include performance-measurement tools (makes them available but does

not tum them on)

qRangeCheck Use Pascal’s range-checking code for parameters, strings, variables, and
array boundaries. Also use Pascal’s overflow checking.

qTrace Enable or disable tracing in debug mode

To insert code that will be compiled only when one of these sw1tches is TRUE, precede the
code with a line such as

{SIFC variable}

where variable is replaced by the identifier of one of the compiler varxables Follow the
code with

{ SENDC}

Everything between these switches will be compiled only when the variable is TRUE. In
general, you will use the qDebug switch to delimit your debugging code.
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The $D switches

The $D compiler switches {$D++} and {$D+} cause the compiler to insert additional
debugging information in the compiled code.

When you use {$D+} or {$D++}, the compiler inserts a variable-length identifier after the
return instruction of every method or other procedure. (Sixteen characters are used for a
method; eight are used for an ordinary routine).

In addition, when you use {$D++}, the compiler generates a call to the Interactive
Debugger at the entry and return of every routine and at every EXIT statement. When the
Debugger is called in this way, you can stop the program with the attention keys, or the
Interactive Debugger can stop the program because of a breakpoint or because you had
run the program with the Single Step command (see “Entering debug mode,” later in this
chapter). ‘

When you use {$D+}, the compiler inserts the identifier but does not generate any calls to
the Interactive Debugger.

In either case, the identifier allows the Interactive Debugger to display the routine names
for debugging.

Each switch affects every routine until the other switch or {$D-} is encountered.

When you are debugging, you generally want every routine in your code to be covered by
{$D++}. UMacAppUitilities includes the following switch:

{$IFC gTrace}{$D++} {$SENDC]}

Because of this switch, every routine in a unit that names UMacAppUtilities in its USES
clause (including all of MacApp) is automatically covered by {D++} unless you use {$D-} or
{$D+}. (See the MPW 3.0 Pascal Reference for an explanation of these switches.)

If you want a particular routine to be excluded, embed it as follows:

{SPUSH} { SIFC gTRACE} { $D+} { SENDC}
PROCEDURE Example;

BEGIN

END;
{SPOP}

See also spusH and spop in the MPW Pascal 3.0 Reference.
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You can similarly embed a group of routines in the same switches. a o
Note that the use of {$D-} alone is not recommended. Even with thoroughly debugged

routines, it is better to have the routine’s name available. (In production code, the names

are not included because the qNames compiler variable is set to FALSE.)

A Important  Assembled routines (such as those described in Inside Macintosh) or
routines from units that do not use UMacApp (such as PasLib) are
never govemned by the $D switches. a

Including debugging code

An application often includes code that is used only for debugging. MacApp uses the
compiler variable qDebug to control compilation of debugging code. To insert code that
will be compiled only when debugging is desired, surround the code with

{$IFC gDebug}
and

{ SENDC}

All code within these markers is compiled only when qDebug is TRUE. N

¢ Note: You can also write code so that, when debugging, 'you can enable or disable
features. This ability is described under “The Experimenting flag” portion of
“Interactive Debugger commands” later in this chapter.

.
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The Debug window

The Debug window is available when you start up any application that is linked with a
version of MacApp compiled with debugging on. It is a scrollable, movable, resizable
window. It is initially inactive. If you intend to use it often, you may want to position it
and your other windows so the Debug window is always visible.

Application mode and debug mode

When debugging code is included in a MacApp program, the program has two distinct
modes: application mode and debug mode. In application mode, the application runs
normally (except for any special behavior you insert with debugging code), and the Debug
window can be activated, resized, moved, and scrolled like any window. The application
may use WriteLn to write information in the Debug window, and information may be
written there in response to Debug menu commands or Interactive Debugger commands.

In Debug mode, most user commands are not processed; your interface to the application
is through the Debug window's command line. You do have limited use of the mouse and
menus, mainly for seeing which menu items are enabled, and application switching under
Multifinder is still available through the Apple menu. For more information, see the section
“Entering debug mode,” later in this chapter. ‘ '

Using WriteLn statements with the Debug window

There is no special trick to using WriteLn statements and Write statements to print in the
Debug window. MacApp uses UTranscriptView, a unit provided with MacApp, to set up
the debugging window so that all WriteLn text goes to that window. (Note that, except in
debugging, you should never use WriteLn to print text in a MacApp program. Instead, use
UTEView or the QuickDraw text calls.)

You always enclose WriteLn statements with conditional compilation switches so that
they are not included in production code. See “Including debugging code,” above.
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Reading debugging information in application mode

If you want to type debugging information, you can use Read and ReadLn. As with
WriteLn, you normally surround Read and ReadLn statements with conditional
compilation switches so they will not be included in production code. See “What controls
debugging code” earlier in this chapter.

The Debug menu

Any MacApp application that was compiled with debugging on and includes the MacApp
debugging resources has the Debug menu displayed in its menu bar. The Debug menu lets
you control certain features of your application and print certain information in the
Debug window. This section describes the commands in that menu.

The rest of this section details the standard Debug menu commands. You can add
additional commands by editing Debug.r and adding support for your commands. You
may want to add your own commands in an additional Debug menu, rather than adding
them to the MacApp Debug menu. (See the sample programs for examples.)

New Inspector Window

This command creates a new Inspector window titled “Inspector Window N.” You will
want one Inspector window whenever you want to examine the fields of object instances.
You might want multiple Inspector windows to examine fields of more than one instance
simultaneously.

Make Front Window Modal

This is a toggle command. It controls the setting of the front window’s flsModal flag. If
the front window is already modal, this command reads “Make Front Window Modeless.”
You would use Make Front Window Modeless if you had a modal dialog up and wanted to
activate an Inspector window. Once you had done what you wished in the Inspector, you
could use Make Front Window Modal to return to the previous state.
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Do First Click For This Window

This is a toggle command. Choosing it toggles the front window’s fDoFirstClick field. If
fDoFirstClick is TRUE, this reads “Don’t Do First Click For This Window” and the mouse
click that activates the window is also passed to gTarget.DoMouseCommand for action,
assuming the click is in the content area of the window. When fDoFirstClick is FALSE, the
first mouse click activates the window but is not passed to DoMouseCommand.

Refresh Front Window

Choosing this command invalidates the entire front window, resulting in an update of the
-contents (as well as the borders) of the window. As an alternative to selecting this menu
command you can type command-option-R.

Allow Trace Of Menu Setups

This is a toggle command. When it is checked and the Interactive Debugger is in trace
mode (see “The Trace command (T),” later in this chapter), {$D++} program points are
printed in the Debug window even during the menu setup cycle.

With this option enabled,the Debug window will show the enabled or disabled state of
menu items as they are changed by your DoSetupMenus methods, in addition to its normal
display.

Allow Trace During Idle

This is a toggle command. When it is checked and the Interactive Debugger is in trace
mode (see “The Trace command (T),” later in this chapter), {§D++} program points are
printed in the Debug window even during the idle cycle.

Enter MacApp Debugger

This menu command or its command key equivalent, command -, drops you into the
debugger at the next {§D++} program point. For more information , see the section
“Entering debug mode” later in this chapter.
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Show Debug Window

When you choose this command and the Debug window is closed, the Debug window is
displayed. If the Debug window is covered by another, this command brings it to the
front and updates the debug information. When the Debug window is open, this
command toggles to “Hide Debug Window.”

Show Software Version

Choosing this command results in a call to the method gTarget.IdentifySoftware. That
method normally prints the compilation data and time in the Debug window.

Inspector windows

Inspector windows provide an easy way to display fields of your program’s instances, as

well as a few other types of information. Inspector windows are created by choosing the

New Inspector Window command from the Debug menu. You can create multiple

Inspector windows, which allows you to examine the fields of more than one instance at
once.

Using Inspector windows

The upper-left pane of an Inspector window is a list of classes that have at least one
instance. Clicking one of the class names fills the upper-right pane with a list of instances
of that class. Clicking one of the objects causes the lower pane to display the fields of
that object. Once an object is displayed in the lower pane, you can also click a field that
is one of the following types: an object reference field, a GrafPtr, a WindowPtr, a
ControlHandle, a TEHandle, or a RgnHandle. After you click one of these fields, it will be
displayed in the lower pane. Incidentally, holding the option key while clicking a field
causes that field to be displayed in a new Inspector window, leaving the original
unchanged.
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The lower pane is not automatically updated when the information being displayed
changes; however, when the Inspector window is redrawn, the new information is
displayed. You can redraw the contents of all of the currently open Inspector windows by
choosing the Refresh Inspector Windows command from the Debug menu. Alternatively,
you could redraw a single Inspector window by clicking on it and choosing the Redraw
Front Window command from the Debug menu.

Figure 7-1 shows a sample session with an Inspector window.

n Figure 7-1 A sample session with an Inspector window

IECJ==== Inspector 2 =0

TASSOCIATION

TCLUSTER

TDESKSCRAPVIEY

TDIALOGTEVIEW

TDIALOGVIEY

TECITTE-T

TENTRIESLIST

TEDITTEXT $19B8C8 In Tabbing Test

TEditText
f™MaxChars: 255
fControlChars: $F0000100
fTEView: Nil

TStaticText
fRsrciD: -1
findex: -3599
fDataHandle : $001988B8
fDataHandle™": Steve Friedrich
fJust: o}

TControl
fDefChoice : 6
fHilite : FALSE
fDimmed: FALSE
fSizeable: TRUE
fDismissesDialog: FALSE QI_I
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There are two methods you will need to override for each of your object classes if you N
want to fully employ the Inspector window: the Fields method and the GetInspectorName
method. Both of these methods have been added to the TObject class. ' -

The Fields method

The Fields method returns information about each field of an object. It has already been
implemented for all of the classes defined by MacApp, so you will only need to implement
it for the classes you define.

& Note to MacApp 1.1 programmers: You should replace with Fields methods any Inspect
methods you may have defined.

The declaration line of Fields looks like this:

PROCEDURE TObject.Fields (PROCEDURE DoToField(fieldName: Str255;
fieldAddr: Ptr;
fieldType: integer));

In general, a Fields method should call the DoToField procedure on each field defined by
its class. Typically, a Fields method will first call DoToField to report the class name, then

call DoToField for each field in the class, and finally call the inherited Fields method, which
will report the inherited data.
For example, imagine that you've defined a TShape class like this:
TShape = OBJECT (TObject)
: fRect: rect;
fColor: RGBColor; .
{$IFC gDebug}
TShape.Fields (PROCEDURE DoToField(fieldName: Str255;
fieldAddr: Ptr;
fieldType: integer); OVERRIDE;
{ SENDC}
END;
NS
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You should implement its Fields method like this:

PROCEDURE TShape.Fields (PROCEDURE DoToField(fieldName: Str255;
fieldAddr: Ptr;
fieldType: integer);

BEGIN
DoToField('TShape', NIL, bClass); { First report the class name |}
DoToField('fRect', @fRect, bRect);{ Then report the fields |}
DoToField('£fColor', RfColor, bRGBColor);

INHERITED Fields (DoToField); { Finally report the inherited }
. { fields.}

END;

As you can see, DoToField has three parameters: fieldName, fieldAddr, and fieldType.

n_ The fieldName parameter is a string containing the name of the data (or class) that
you want reported.

» The fieldAddr parameter is a pointer containing the address of the data that you want
reported. When you are reporting a class name, this parameter should
be NIL.

s The fieldType parameter is an integer containing the value corresponding to the type
of data that you are reporting. MacApp has defined the following constants to make
filling in this parameter easy: bInteger, bHexInteger, bLongInt, bHexLongInt, bString,
bBoolean, bChar, bPointer, bHandle, bPoint, bRect, bObject, bByte, bCmdNumber,
bClass, bOSType, bWindowPtr, bControlHandle, bTEHandle, bLowByte, bHighByte,
bPattern, bFixed, bRgnHandle, bRGBColor, bTitle, bGrafPtr, bSTyle, bVCoordinate,
bVPoint, bVRect, bFontName.

The GetInspectorName method

Hex addresses of object instances are displayed in the upper-right pane of the Inspector
window. If you want your objects to display more than their instances’ names, you need
to override the GetInspectorName method.

The GetInspectorName method returns a string in its VAR parameter. This string will be
displayed after the hex address in the upper-right pane of the Inspector window.
Getlnspector name is declared as

PROCEDURE TObject.GetInspectorName (VAR inspectorName: Str255);
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As an example, the class TWindow uses GetInspectorName to return the window o
instance’s title: :

{SIFC gInspector}

{$IFC MAInspector}

PROCEDURE TWindow.GetInspectorName (VAR inspectorName: Str255);
OVERRIDE;

BEGIN
{ Make sure that a window exists }
IF fWMgrWindow <> NIL THEN
{ If it does, return its name. } -
GetWTitle (fMgrWindow, inspectorName)
END;

{SENDC}

The Interactive Debugger

The MacApp Interactive Debugger is a high-level command-line-operated debugger
available to MacApp applications that have been compiled with debugging on. It
operates in the Debug window, and is displayed when your application is in debug mode.

When you are in debug mode, the Interactive Debugger prompts you with a list of the one-
letter commands it supports.

Entering debug mode

There are several ways you can enter debug mode. One is to select the Enter MacApp
Debugger menu item from the Debug menu. You can also type command-grave (88-),
which to MacApp is exactly the same as using the mouse to choose the menu item .

(The " key is at the upper left corner on all keyboards except the standard ADB keyboard.
You will find the * key next to the command key at the lower left of a standard ADB
keyboard.)

Another way to enter debug mode is to press and hold the attention keys, Shift-Option-
Command. This drops you into the debugger on procedure boundaries and may be
thought of as the quickest way into the debugger. When you invoke the debugger in this
way, you must exercise extreme care when modifying registers and be sure that you return

the program counter to the address at which it stopped before you exit the debugger and
resume the program.
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You enter debug mode at the next {$D++} program point and the Debug window is
opened if it is not already on the screeen. The Debugger prints “Stopped at” followed by
the name of the routine containing the program point.

& Note: When running your application under Multifinder, you should be aware that the
Shift, Option, and Command keys may not generate user events as other keystrokes
would because, strictly speaking, they are modifier keys. Thus, Multifinder would not
recognize typing the attention keys as an event and would-not pass the keystrokes on
in the target chain. If you should experience this problem, you can enter the debugger
via the menu item described above, or you can pass the attention keys on in the target
chain by causing another event to occur while you are holding them down; for
example, clicking or moving the mouse or typing another key .

In addition, debug mode is automatically entered at the next {§D++} program
point when

= a breakpoint has been set at program points with this point’s identifier (see “The
Breakpoint command (B)” later in this chapter), or

» the Interactive Debugger's Single Step command is in effect (see “The Single Step
Command (Space Bar)” later in this chapter).

Also, debug mode is entered automatically when
» the procedure ProgramBreak is called in the program, or

»  SysErr (the operating system trap that usually displays a “bomb” alert box) has been
called. In this case, the program may not be able to continue, and you may be able to
use the Debugger to examine the circumstances of the error. (Some 68000 exceptions
are included in this group.) At this point, a low-level debugger such as MacsBug is
often handy.

For this last group, the debugger can be entered at any point, and not just at {$D++}
program points, ’

Regardless of how you may have entered the debugger, the Debug menu is highlighted to
give you a visual cue that you are in debug mode. When in debug mode, you can still use
the mouse to pull down menus and see what commands were enabled (drawn in black) or
disabled (drawn in grey), but most user commands will not be processed.

The one exception to the above is the Apple menu; all items in the Apple menu are enabled
while in debug mode. This is so you can use Multifinder to access another application
while debugging your code; for instance, you might want to use the MPW shell to look at
source code while you are stopped in the debugger. You may also open desk accessories
such as the MacApp Browser from your Apple menu while you are stopped in debug mode.
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What the Interactive Debugger prints when it starts

When you enter debug mode, the Interactive Debugger prints a line of text that identifies
the routine that was executing, the current value of SELF, and some information about the
circumstances under which debug mode was entered. These messages are explained
below.

& Note: When the debugger prints the messages described below, the placeholders
RoutineName and SegmentNumber shown here will be replaced by the appropriate
information. In each case, if the routine is a method, RoutineName has the form
ObjectType.Method.

BEGIN RoutineName #SegmentNumber

The routine RoutineName has just been entered. This could be in response to the attention
keys, a breakpoint, or the Single Step command.

END RoutineName #SegmentNumber

The routine RoutineName is about to return. This could be in response to the attention
keys, a breakpoint, or the Single Step command.

EXIT RoutineName #SegmentNumber

An EXIT statement in routine RoutineName is about to execute. This could be in response
to the attention keys, a breakpoint, or the Single Step command.

BREAK RoutineName #SegmentNumber
The MacApp global debugging procedure was called from routine RoutineName.
SYSER RoutineName #SegmentNumber

A 68000 exception (such as divide-by-zero) or a SysError error has occurred.

168 Introduction to OOP with MacApp 2.0



Using the Debug window in debug mode

The Debug window is a standard Macintosh window with scroll bars, a size box, and a
zoom box. You may also manipulate it with these commands:

s WF brings the Debug window in front of any other windows.

s wB moves the Debug window behind any other windows.

s The Command-Backspace key combination makes the window scroll up.

s The Command-Return key combination makes the window scroll down.

Also, the arrow keys are now supported in the debugger. If you have an extended

keyboard, you may also use the Home, End, Page Up and Page Down keys. There is no
way to scroll horizontally in debug mode.

Interactive Debugger commands

You can enter Interactive Debugger commands only when in debug mode with the
“Command” prompt displayed. Each command is a single character, generally the first
letter of the command name.

Some of the commands require parameters. In those cases, a message and another prompt
are printed after you enter the command. When entering parameters in response to any
prompt in the debugger, terminate your input with Return. An incorrect or inappropriate
response will return you either to the previous prompt or to the “Command” prompt,
depending on whether or not the particular command you are entering takes parameters.

The rest of this section describes the use of each command. The character you type for
each command is given after its command name.
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The Help/Status command (?)

The Help/Status command (?) prints some status information followed by the list of
Interactive Debugger commands. The status information includes

the value of A5 and thePort

whether trace mode is on (see “The Trace command (T)" later in this chapter)
whether a breakpoint is set and, if so, where

the identifier and segment for the current {$D++} program point

whether performance monitoring is turned on (see Chapter 14, “Performance-
Measurement Tools,” in the Macintosh Programmer’s Workshop 3.0 Reference)

If you are using an extended keyboard, you can press the Help key as an alternative to
entering this command. '

The Recent History command (R)

The Interactive Debugger logs the 63 most recent {$D++} program points that the
processor has encountered, whether or not the program stopped at them.

The Recent History command lists all the saved {$D++} program points in the Debug
Transcript. The current {$D++} program point is at the bottom of the window, the

preceding point is above that, and so on. The oldest recorded {$D++} program point is at

the

top of the transcript.

A typical program counter transcript as displayed by the Recent History command is
shown in Figure 7-2. The greater-than sign (>) indicates the beginning of a method or

routine, and the less-than sign (>) indicates the end of a method or routine. As a method
calls other methods in the handling of an event, the relative nesting level of the command

object in the class hierarchy is indicated by the indentation of the method name as it

appears in the Debug Transcript window. The pipe symbol (1) acts like a crude ruler; it has
no significance other than to provide further visual cues about the relative nesting level of

the methods, routines, and procedures that appear in this window.
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( » Figure7-2  Output from the Recent History command

izﬂ_m% Debug Transcript
"AANDLEEVERT

>=.DISPATCHEVENT

>=. HANDLEMOUSEDOWN

=_COUNTCLICKS

>=_WMGRTOW INDOW

| =.1SDESKACCESSORY

<=.UMGRTOW |NDOW

>=. INMODALSTATE

>=.GETACT | VEW INDOW

| =.ISDESKACCESSORY
>EACHWMGRM | NDOWDO
>DOTONMGRU | NDOW

| >TAPPLICATION.WMGRTOW | NDOW
| | =.1SDESKACCESSORY
| <=.WMGRTOWINDOW
| TWINDOW. I SSHOWN
* Exit: DOTOWMGRWINDY

=
|
|
|
I
|
I
|
|
I
|
|
|
|
|
I
|

1 11 1 | | <TAPPLICATION.GETA®
I I 1 | | <=.INMODALSTATE
I 1 1 1 | TWINDOW.MOVEBYUSER

Command [ BDEFGH|LMOPTQRSTWX?1:

IR
- MPV‘fl:ell - .. ‘

Begin T Application.WMgrTo¥indow
Relative nesting level increases

> indicates begin
< indicates end

* Exit indicates exit Begin s End for

TApplication.IsDesk Accessory
Relative nesting level stays the same

End T Application.W¥MgrTo¥indow
Relative nesting level decreases

= indicates repetition of class name
indentation indicates relative nesting level

Exit DoToWMgr¥indow. Dashed line
indicates break in relative nesting
levels since exit could return through
several nested procedures.
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In the example shown in Figure 7-2,you can see TEvtHandler.DoToWMgrWindow call the
method TApplication. WMgrToWindow. This event is represented on the twelfth and ~
thirteenth lines of the Recent History display in the Debug Transcript window. You can

tell that this is the first time we have called a method of class TApplication because the

class name, TApplication, is spelled out in the method name. As long as TApplication’s

methods are in control, listings of subsequent calls to methods of TApplication will have

an equal sign (=) in place of TApplication. The equal sign is a way of saving space in

the Debug window while giving a visual indication that the class name is the same as in the

previous line. (Incidentally, there is no visual indication in Figure 7-2 that

DoToWMgrWindow is a method of TEvtHandler; were you to scroll the display up further,

you would see the class name listed.)

The next line shows both the begin and end of a call to TApplication.IsDeskAccessory.
You can see this by virtue of the fact that TApplication. WMgrToWindow appears on the
lines immediately preceding and following the call to TApplication.IsDeskAccessory. A
further clue is that the second listing of WMgrToWindow is marked by the less-than sign
(<), indicating that the relative nesting level has decreased. This is because
IsDeskAccessory has been handled and the TApplication object is relinquishing control to
TWindow.IsShown, listed immediately following =.wMgrTowindow.

On the next line we exit TEvtHandler.DoToWMgrWindow, as indicated by the notation
~Exit: DoToWMgrWindow. The dashed line that follows is a reminder that relative

nesting levels on either side of the Exit could be different because this call could return o
through several nested procedures.

A Important  The Recent History command may not work properly (that is, you
may get an incorrect name) if automatic segment unloading is enabled
(the default). Segments are generally unloaded in the main event loop,
so the results of the Recent History command are generally accurate if
you have not entered that loop. You can turn off automatic segment
unloading by giving the Toggle Flag command (x) followed by a u. a

The Parameters command (P)

The Parameters command displays the parameters of a procedure frame. Its output is in
hexadecimal form.

When you give this command, you are prompted for a stack frame number. (See “The
Stack Crawl command (S)” later in this chapter.) You give the stack frame number as a
decimal number and press Return. Level 0 is the routine where the program stopped.
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The Locals command (L)

The Locals command displays the local variables of a procedure frame. Its output is in
hexadecimal as long as the compiler hasn’t optimized variables to use registers.

When you give this command, you are prompted for a stack frame number. (See “The
Stack Crawl Command (§)” later in this chapter.) You give the stack frame number as a
decimal number and press Return. Level 0 is the routine where the program stopped.

The Fields command (F)

The Fields command displays the fields of an object in hexadecimal form. Also, it shows
the object’s class and all its superclasses.

When you give this command, you are prompted for the object you want to know about.
You can give an object identifier, a hexadecimal handle, or a decimal stack frame number,
and then press Return. The stack frame number is interpreted as referring to SELF for the
method in that frame. If the routine in that stack frame is not a method, you are told
there is no object at that level. (See “The Stack Crawl command (S)” later in this chapter.)

For certain objects that are referred to by global variables, you can give the global variable
identifier. Those global variables are

gTarget gLastCommand
gDocument gApplication
gDocList gFreeWindowList
gClipView gClipUndoView
gPrintHandler gFocusedvView

In the output of the Fields command, the fields of the object are divided into groups
determined by the object type that declared the field. That is, inherited fields are listed
separately from fields declared for the object’s type. The name of each type is printed
before the field. Here is an example:
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= Figure 7-3  Output from the Fields command

TCONTROL

TSTATICTEXT

$001AGF3E: 0019 BSBO 0000 0000 0000 0000 0000 0046  eel~ececccscscer
$001A6F4E: 0000 0014 0000 0016 0000 0096 0S0S5 02F1  eecesecccesioeee
$001AGFSE: 6564 7436 0101 0000 0000 edtbeeeeee

$001A6F68: 0006 0000 0100 OFF1 0001 0001 0003 0003 00000000000000060
$001A6F78: 0003 0003 0000 0067 0000 0000 0000 0000 eos0000gesssssce

E0&=———— Debug Transcript HE
[Command [ BCOEFGHILMOPWQRSTHX?1: F
Fields of object [hex handle, or decimal stack level #]?: 19B8DO gaas
TOBJECT
TEUTHANDLER
$001A6F32: 0019 BSBO 0000 0010 0010 15B9 oo[uo000000T
TUIEW

$001AGF88: FFFF F1F1 0000 0019 B8CC escccseerf
TEDITTEXT ]
$001AG6F92: FOOO 0100 OOFF 0000 0000 eccccescce -
Command [ BCDEFGHILMOPTQRSTHX?1: M <
EE

In this example, the object occupies locations 1A6F32-1A6F9B. Its type is

TEditText = OBJECT (TStaticText)

The field declarations define five words (10 bytes) of data, which here occuby locations

$1A6F92-$1A6F9B. The immediate superclass, TStaticText, declares fields accounting for

five words of data, shown here in locations $1A6F88-1A6F91. The next superclass,
TControl, declares fields accounting for 16 words of storage from $1A6F68-$1A6F87.
Similarly, the next superclass, TView, declares fields for 21 words in locations $1AGF3E-
$1A6F67, and TView's superclass, TEvtHandler, stores six words of data in locations
$1AGF32-$1A6F3D. The ultimate superclass, TObject, declares no fields and is always
omitted from the Fields command output.

The Display Memory command (D)

The Display Memory command displays the contents of any part of memory.

It prompts for a hexadecimal address and then displays 16 bytes beginning at the
specified address. The memory contents are displayed in both hexadecimal and
ASCII form.

If you want to see the next 16 bytes, type the Display More command (M) at the
next prompt. ’
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The Stack Crawl command (S)

The Stack Crawl command displays a list of the current stack frames. For each stack
frame, the command displays the frame number (which can be used in the F, P, L, and I
commands), the pointer to the frame in hexadecimal, the name of the procedure or
function, and the number of the segment. If the frame belongs to a method, the value and
type of SELF are also displayed. '

The Display More command (M)

This command can be given only immediately after the Display Memory command or the
Stack Crawl command. It displays the next 16 bytes of memory or the next group of
stacked procedure calls. See “The Display Memory command (D)" and “The Stack Crawl
command (S)” earlier in this chapter.

The Trace command (T)

The Trace command tums trace mode on and off. When trace is on and you give the Go
command (to restart your application), the identifier for every {$D++} program point
is printed.

The program will slow. Performance is slower if the Debug window is partially hidden by
other windows.

Once you restart the program, you are in application mode, and you can stop the program
with the attention keys (see “Entering debug mode,” earlier in this chapter). Any errors or
breakpoints will also stop the program.

& Note: You may be able to use the Recent History command to print a trace of the last
63 or fewer {$D++} program points even if trace mode was not on. The display may
show fewer lines if it collapses the BEGINs and ENDs of some methods into
single lines.

The Single Step command (Space bar)

The Single Step command, given by pressing the Space bar, restarts the program until the
next {$D++} program point. The program point is identified. The single stepping will
continue for as long as you keep the Space bar held down (unless you have used the
Control Panel to turn off auto key repeat.)
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The Go command (G)

The Go command ends debug mode and starts the application again. The application
continues until the user quits or the Debugger is given some reason to take control again.

The Breakpoint command (B)

The Breakpoint command allows you to set a breakpoint at a {§D++} program point. When you next
give the Go command, the program continues until the breakpoint is encountered.

When you give the Breakpoint command, you are prompted for a routine name. Case is
insignificant.

If you want to set the breakpoint at a method, you have two choices:

= Give the name of the object type for the method. This will have the form
ObjectType.Method, where ObjectType is the name of the object type that implemented
the method. (Note that you cannot give an object-reference variable identifier.) The
break will occur only when that particular method is invoked. (That method is
invoked either from an object of the type named or from an object of a subclass, if
the method named is not overridden by that particular subclass or any intervening
subclasses.)

= Give the method name without a qualifying object type. The break will then occur on
any method (or ordinary routine) with that name, regardless of what object type
implemented it. '

The name you give is not checked to verify that it actually exists.

You can set a breakpoint at any routine, regardless of whether it is currently in memory,
but note that the break will not occur unless the named routine contains a {$D++}
program point.

The Clear Break command (C)

The Clear Break command clears the specified breakpoint. It works in the same manner
as the Set Break command.

The Output Redirect command (O)

The Output Redirect command redirects all Debug window output into a file.

When you enter this command, you are prompted for a filename. Enter any filename. (If
the file already exists, it must be of type TEXT.) If you do not specify a volume or folder,
the output will be written to the default volume in the default folder (that is, the folder
containing the application).
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If you precede the filename with >>, the Debug window output is appended to the file.
(Spaces between >> and the filename are ignored.)

If the file exists and you do not include >>, the contents of the file are erased.

If the file does not exist, it is created and placed in the folder containing your
application. Its type is TEXT and its creator is MPS.

To cancel this command, give the command again, and press Return in response to the
prompt. The file will be closed.

The Quit command (Q)

The Quit command executes an ExitToShell after you confirm.

The Heap and Stack command (H)

The Heap and Stack command is actually the entry into a group of subcommands. After you give this

command, you are prompted with a 2 for a subcommand. All the subcommands print information

about the heap and the stack.
The Help command (?): Typing 2 gives you a list of the available subcommands.

The Set Breakpoint on Procedure Stack Usage command (+): This command allows
you to set a breakpoint on stack usage by a single routine. '

The stack usage of the routine is computed to be the difference between registers A7 and
A6. This value will take into account the local variables declared in the procedure, other
local variables used intemnally by compiler-generated code, and registers that are saved on
the stack. It does not take into account any stack usage for passing parameters to
routines, stack usage by Inside Macintosh routines (including QuickDraw), and stack
usage for routines that do not contain a {$D++} program point.

Setting breakpoints on total stack depth and individual procedure usage will help you
gauge how much stack space your application requires and to identify routines that have
excessively high stack usage. (These may have several string parameters that are passed by
value rather than by reference.)

The Set Breakpoint on Total Stack Usage command (B): This command allows you
to set a breakpoint on total stack usage. Total stack usage is the difference between
register A7 and the bottom of the heap.

Setting breakpoints on total stack depth and individual procedure usage will help you
gauge how much stack space your application requires and identify routines that have
excessively high stack usage. (These may have several string parameters that are passed by
value rather than by reference.)
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The Reset Maximum Stack Depth command (D): This command allows you to reset ‘N
the maximum stack usage value maintained by MacApp to determine if a stack usage N
breakpoint has been reached. Typing D resets that value.

The Show Heap/Stack Information command (H): When you enter this command,the
debugger displays a list of available subcommands. Using these commands you can

retrieve information about the heap and the stack, such as the values of total stack usage,
stack space used by procedures or by resources, maximum stack space used, available
stack space, free master pointers, segments loaded, and available free memory. It also
shows reserved space for code, low memory, and temporary allocation and indicates
amounts of locked, unlocked, and purgeable space.

The Show/Set Heap Reserve command (R): This command shows code reserve and
low space reserve in the heap, and then prompts you for a new value for each. If you do
not wish to change a value, enter -1; otherwise enter a decimal number for the new value in
Kbytes. After accepting your new values, you are asked if you want to reset maximum
resource usage. After you confirm or deny, all entered values are set and the current values,
reflecting your changes, are displayed.

The Print MaxMem command (M): This command prints the value of MaxMem. See
Inside Macintosh for information.

The List Loaded Segments command (S): This command lists all segments currently
loaded. An asterisk (*) next to the segment number indicates that the segment is resident.

The Toggle Flag command (X)

The Toggle Flag command allows you to toggle a number of flags that govern the behavior
of the Interactive Debugger.

After you give this command, you are prompted with a list of legal flags, with the current
status of each reflected by the list. If the flag appears in uppercase, it is enabled,
lowercase indicates that it is disabled. Typing the letter for one of the flags toggles the
flag's value. You must set the values of toggle flags one at a time.

You can add new items to the list of flags by calling the MacApp global debugging
procedure DebugFlag, found in UDebug. The interface is

PROCEDURE DebugFlag(flagAddr: PBoolean; flagChar: CHAR; .
theActionProc: ProcPtr; {CONST} flagDesc: StringPtr);

You pass this procedure a pointer to a Boolean variable, a character (used to toggle the
flag), and a short description. Only twenty flags are allowed. If you do add flags, be
careful not to assign the same letter to two different flags.

""L,/
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The current flags are listed below.

The Discipline Method Calls flag (D): When this flag is on, the debugger checks to see
if the receiver of the call is a valid object. If it is not, the debugger breaks in and displays
information on possible problems, such as uninitialized instance variables or NIL
pointers. If you continue to execute code by typing G, a failure will be signalled.

The Report Memory Management Information flag (M): When this flag is on and the
number of master pointers changes, the old and new numbers are printed in the Debug
window. When the Break flag is also on, the program is stopped, and you enter

debug mode.

The Report Segments flag (S): When this flag is on, a routine name is printed in the
Debug window when a segment is loaded. Usually this is the routine that caused the
segment to be loaded (unless that routine has no {$D++} program point). When the Break
flag is also on, the program is stopped, and you enter debug mode. ’

The Break flag (B): When this flag is on and the Report Segment flag (S) or the Report
Memory Management flag (M) is also on, a break is generated whenever M or s causes
something to be printed in the Debug window.

The Automatic Segment Unloading flag (U): This flag, when on, turns off automatic
segment loading by the UnloadAllSegments routine. You might want to try this flag if you
find that your program is mysteriously jumping off into an unexpected routine; you may
have saved a pointer to a routine in a segment that MacApp unloaded.

The Ask About Allocation flag (A): When this flag is on and an object is created, the
name of the routine and the type of object are printed in the Debug window. Debug mode
is entered, and you are given a chance to replace the object reference with NIL. This is
used to check handling of memory management,

The Ask About Failures flag (F): When this flag is on, every call to FailOSErr,
FailResError, and FailMemError will give you a chance to enter an error code and make your
application fail. This allows you to check that you recover properly from these kinds

of errors.

The Report Menu Commands flag (C): When this flag is on and the user chooses a
menu command, the command number is printed in the Debug window.

The Report Events flag (E): When this flag is on, details of any events (except Debug
window events) are printed in the Debug window.

The Report Resource Usage flag (R): This flag checks to see if the total size of the
currently loaded resources exceeds the maximum. If so, the new maximum is set. If
gRsrcReport is True, then the new maximum is reported in the debugger window.
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The Intense Debugging flag (I): The Intense Debugging ﬂag toggles the value of the
global variable glntenseDebugging. By enclosing code in an IF structure beginning with
the statement

IF gIntenseDebugging THEN
this code will be included only when glntenseDebugging is TRUE.

The Debug Printing flag (P): When this flag is on and the user does any UPrinting
operation, information about printing is displayed in the Debug window.

The Experimenting flag (X): The Experimenting flag toggles the value of the global
variable gExperimenting. By enclosing experimental code in an IF structure beginning with
the statement

IF gExperimenting THEN

you can make features work only when gExperimenting is TRUE.

The Inspect Object command (I)

This command allows you to inspect an object.

When you give this command, you are prompted for the identifier of the object you want
to inspect. You can identify it with a hexadecimal handle, an object name, or a decimal
stack frame number. If you give a stack frame number, the request is interpreted as being
for the object used to call the method at that level. (If it is not a method, you are told
there is no object at that level.)

For certain objects that are referred to by globai variables, you can give the global variable
identifier. Those global variables are

gTarget
gLastCommand
gActiveWindow
gApplication
gDocList
gFreeWindowList
gFocusedView
gClipView
gClipUndoView
gPrintHandler

This command then calls the Inspect method for the given object. Since the inherited
Inspect method will call the object’s Fields method, you do not need to override the
Inspect method for your objects if you have created a Fields method for them.
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& Note: gFrontWindow has been replaced in MacApp 2.0 by gactivewindow. You

can define your own global variable to the active document by inspecting the results
of getActiveDocument, which returns the value of the handle to the document that
the active window belongs to. You can then pass this handle to
DebugGlobalHandle, along with an action proc and a global variable you define.
You may then use this global to refer to the active window.

The Enter MacsBug command (E)

When you give this command, MacApp enters MacsBug. You can return to the MacApp
debugger by giving MacsBug the Go command (G).

This command is equivalent to' pressing the interrupt button on the Macintosh
programmer’s switch.

Using MacsBug with MacApp

Although the MacApp debugging facilities are powerful, you may sometimes need to use
MacsBug, the lower-level Macintosh debugger. See the MacsBug 2.0 Reference for details
on using MacsBug; this section has some additional information you may find useful for
using MacsBug with MacApp programs. Macsbug is a separate product, available from
APDA at the address listed in the Preface of this book.

You can set breakpoints on methods as you do with any routine. If you want to set a
breakpoint on all method calls, you need to know something about how method calls are
implemented.

Method calls are implemented in different ways, depending on whether the code has been
partially or fully optimized using the optimization option method calls of the MPW
Linker. Method calls are routed through the method dispatch routine, %_NEWMETHOD.
If you want to set a breakpoint on all methods, you can do so by setting a breakpoint on
%_NEWMETHOD.

You cannot use MacsBug to break on all method calls if you built the application with the
-NoBottleNeck option. (The -NoBott leNeck option is only necessary when
debugging if you are running out of jump table space.)
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If you've stopped at a {$D++} program point, you can use a different method to invoke
MacsBug in the routine containing the program point:

1. While stopped at the {§D++} program point (which you can reach by setting a MacApp

breakpoint or in any other way), invoke MacsBug from the MacApp
Interactive Debugger.

2. Give the MacsBug SC (Stack Crawl) command. A line of this form is displayed:
SF @address FR fromAddress Method.Object +offset

where address and fromAddress are two addresses, Method is the routine containing the.

{§D++} program point, Object is the type that defined that method, and offset is the
offset into the routine.

3. Add 4 to the fromAddress and, using that number, type
GT address -

where address is fromAddress plus 4. This,sets a temporary breakpoint just beyond the

{§D++} program point.

4. Return to the MacApp Debugger and type G. You w111 enter MacsBug in the routine
with the {$D++} program point,
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Appendix A Changes Since MacApp 1.1

MACAPP 2.0 DIFFERS FROM MACAPP 1.1 in many ways. This appendix is a brief
introduction to the architectural differences. Despite these changes, you should
still find that you will be able to convert your old MacApp applications into
MacApp 2.0 very quickly. Once you know how MacApp 2.0 works, you should be
able to convert even rather large applications in less than a day. Detailed

- instructions on converting MacApp 1.0 and 1.1 applications to MacApp 2.0 are
given in the MacApp 2.0 Cookbook. u
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Changes to the architecture

The architecture, or overall design, of MacApp has changed in a great inany ways.

» Views. The view architecture has been completely overhauled. All classes responsible
for displaying images on the screen are now subclasses of TView. The TFrame class no
longer exists.

Views now offer a larger coordinate system: Two billion pixels both horizontally and
vertically.

s TextEdit. The new TextEdit supports views that allow multiple fonts, styles, and
sizes.

» Dialog boxes. MacApp 2.0 has a whole new design for implementing dialog boxes,
allowing you to create dynamic, sophisticated dialogs with smart controls that you
can customize.

»  Grids. MacApp 2.0 has a new unit containing code that will allow you to manipulate
data grids, as in spreadsheet applications.

» Inspector. The debugging capabilities now include an inspector, which you can use
‘to examine the fields of any instance while the application is running. \

s AppleTalk. MacApp no longer contains a special AppleTalk® support unit.
s MultiFinder. New support for MultiFinder features.

These changes are described more fully below.

Views

MacApp 2.0 offers two major improvements over MacApp 1.1 in the display architecture:
it greatly simplifies the architecture and it provides a larger coordinate system.

The old display architecture

MacApp 1.1 provided three basic classes for displaying information on the screen:
TWindow, TFrame, and TView. TWindow provided a Window Manager window, TFrame
managed the scroll bars and the coordinate translation for scrolling, and TView was
responsible for drawing the contents of the window and for handling mouse commands
inside the view. This architecture made it difficult to nest views and frustrating to
provide dialog boxes.
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= Figure A-1  The display architecture from'M‘agApp_:‘l.l )

[ E=—— MDemoText.p
PROGRAM DemoText

Bz

{[II]

USES
{ $LOAD MacIntf.LOAD}
MemTuypes, QuickDraw, 0SiInt{, Tool!ntf, Packintf,
{ $LOAD UMacApp.LOAD}
Uobject, UList, UMacApp,
{$LOAD)

UPrinting,
UTEView,

EC)==————== MDemoTexl.p —reen—TE

T™Winciow

Trcme

TNew PROGRAM DamoText;

USES
{$LOAD Mec!ntf.LOAD}
MemT ypes, QuickDraw, @Sintf, Tooll mtf, Packintf,
{$LOAD UMacApp.LOAD)
UObject, UList, UMacApp,
{$L0aD}

UPrinting,
UTEView,
UDemoText;

YAR
qDemoTextApplication: TDemoTextApplication;

{4S Main}
BEGIN
Ini{Toolbox(8) ;
IniiPrinting;
Nev (gDemnTextApplication);
gDemoTextApplication.IDemoTextApplication;
¢DemoTextApplication.Run; ‘
END.
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The new display architecture

Whereas the old architecture had two separate lineages (TFrame and TView) that used
different schemes for nesting views, the new 2.0 architecture has only one: TView. All
display classes descend from TView and they share the following abilities:

s nesting

s focusing

» drawing

= handling events

A view is still an imaginary construct that displays information. On the screen, views are
rectangular. One view may be inside another view; also, views may overlap.

Nesting. Each instance of the TView class (or its subclasses) may be inside another view,
called the superview; and it may have any number of other views, called subviews, inside
it. This relationship between superviews and subviews forms a tree. Note that these
terms are relative: a single view may be both a superview in relation to one view and a
subview in relation to another.

On the screen, nesting is a matter of layering the views. Superviews are at the bottom. A
subview always covers the superview: you cannot usually see the superview through one of
its subviews. However, superviews do clip subviews. Only that portion of the subview
that intersects with the superview is visible.

If a superview has more than one subview, the subviews are also arranged in layers. If two
subviews overlap, one of them will be on the top and the other will be on the bottom.

In Figure A-2, there are eight views arranged into a tree. View A has no superview, but it
does have three subviews. Note how the layering appears on the screen, and how
superviews clip their subviews.
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» Figure A2  Tree of views
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‘Focusing. The concept of focusing has not changed. Each view has its own local
coordinate system. Focusing translates between the different coordinate systems, and
prepares the view so that your drawing will appear in the correct place on the screen.

Drawing. Each instance of the view class has a Draw method, which you are expected to
override. Whenever the view draws itself, it tells its subviews to draw themselves. The
process continues iteratively until all the subviews are drawn.

Handling events. TView is still a subclass of TEvtHandler, and thus it inherits the ability
to handle events including keystrokes, menu commands, and other mouse clicks from the
user. Because views can be nested, MacApp needs an algorithm to determine which
particular view instance will handle a particular mouse command. Based on the metaphor
of subviews layered on top of superviews (and on top of their sibling views), the
algorithm is simple: The command is handled by the topmost view at the location of the
mouse click. Mouse clicks are handled by the method HandleMouseDown.

The most important classes in the new architecture

The major players in the new MacApp 2.0 display architecture are TWindow, TSScrollBar,
TScroller, and specialized content views. These are all subclasses of TView.

» TWindow displays the window frame and size box and handles clicks in the title bar,
zoom box, and size box.

»  TSScrollBar displays the scroll bars and communicates with TScroller to carry out the
user's commands.

s TScroller does the actual calculations for scrolling.

= Specialized content views display whatever you want them to. MacApp provides
several of these classes: TEView for displaying text; TGridView for displaying
spreadsheets and other information that fits well into grids; and a number of others
defined in the UDialog unit. To display other sorts of mformatwn you must create
your own subclasses of TView.

Everything that appears on the screen (except menus) appears inside a window. The
window then becomes the root of the view tree—it has no superview. If some portion of
the contents can be scrolled, the window instance will have a subview that is a scroller
instance and perhaps one or two instances of TSScrollBar (vertical or horizontal or both).
Anything that can be scrolled should be a subview of the scroller. For an example, see
Figure A-3.
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- = Figure A-3  View tree fora MacApp window

Emm" MDemoText.p
PROGRAM DemoText;

USES
{ $LOAD Macintf.LOAD}
MemTypes, QuickDraw, 0Sintf, Toollntf, Packlintf,
{ $LOAD UMacApp.LOAD)
UObject, UList, UMacApp,

{$LOAD}

UPrinting,

UTEView,
TWindow [E[J=——=— MDemoText.p E\E
TScroller,
TScroliBar
TTIEView PROGRAM DemoText;

USES
{$LOAD Macintf.LOAD)

MemTypes, QuickDraw, 0SIntf, Toollntf, Packintf,
{ $LOAD UMacApp.LOAD}

UObject, UList, UMacApp,
|| {$LOAD}

UPrinting, ®
UTEYiew,
UDemoText;

YAR
gDemoTextApplication: TDemoTextApplication;

{$S Main)

BEGIN
InitToolbox(8);
InitPrinting;
New(gDemoTextApplication);
gDemoTextApplication.IDemoTextApplication;
gDemoTextApplication.Run;

END.
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Large coordinates

MacApp 2.0 provides a large coordinate system so you can implement bigger views. The
old MacApp was limited to QuickDraw’s 30,000 by 30,000 pixels. QuickDraw hasn’t
changed that limitation, but MacApp 2.0 provides types to store these large 32-bit
coordinates: VCoordinate, VPoint, and VRect. With these types, you can store views up
to two billion pixels by two billion pixels.

All drawing is still done using QuickDraw, in 16-bit coordinates. If you want to use 32-bit
coordinates, the burden is on you to convert between 32-bit and 16-bit coordinates, using
routines and methods provided by MacApp’s UViewCoords unit and the TView class.

Text

The TTEView optional building block (in the UTEView unit) has been enhanced to support
the new display architecture and to allow your TEViews to have multiple fonts, styles, and
sizes. The building block defines the same classes that it used to, but it has additional
methods to deal with the different commands; and the old methods have been changed
to record and deal with information related to font, style, and size.

TTEView is still based on TextEdit in ROM, so it has the same limitations as TextEdit,
namely a maximum of 32,000 characters per view and a maximum height and width of
30,767 pixels each.

Dialog boxes

MacApp no longer makes use of the ROM’s Dialog Manager. Instead, dialog boxes are now
constructed the same way as any other MacApp window—by constructing a hierarchy of
views. The new UDialog unit simply provides a set of predefined view classes that can be
used in any window. One class, TDialogView, can provide modal dialog behavior such as
tabbing between text fields and implementing default and cancel buttons. Here are some
of the elements defined by MacApp which were traditionally found in dialog boxes:

= static text
editable text
icons

pictures
s check boxes
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s radio buttons R
» plain buttons ' R
= pOp-up menus

» scrollable lists

s clusters, which define dependencies among the controls

The two major advantages this new scheme gives you are that (1) you can use any of the

classes of UDialog in any window and (2) there is no need to distinguish between

“windows” and “dialog boxes” as there was in MacApp 1.1 and as there continues to be
when using the Toolbox directly.

Note that the new display architecture blurs the distinction between windows and dialog
boxes. Any window can be modal or modeless. To create the illusion of a dialog box, you
will use the UDialog unit to create either a modal or a modeless dialog with a variety of
controls.

MacApp defines a large number of classes associated with dialog boxes, most of which
can be found in the UDialog unit:
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» Figure A-4  The classes defined in UDialog
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TEntry. Instances are metaphorical text items, to be used as entries in a dictionary,
managed by an instance of TAssociation. Instances of TEntry are used mainly for
substituting text in dialog boxes.

TAssociation. Instances manage lists of ipstances of TEntry.

TDialogView. Instances duplicate the function of a dialog window. An instance of
TDialogView acts as the topmost view in a template-driven dialog box and in some ways
replicates the function of the ROM Dialog Manager.

TButton. Instances implement a Control Manager button.
* TCheckBox. Instances implement a Control Manager check-box.
TRadio. Instances implement a Control Manager radio button.

TScrollBar. Instances implement a scroll bar, which is one of the more popular types of
dials available in Macintosh dialogs.
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TCluster. Instances implement a container for a cluster of radio buttons or other \
objects. The cluster can have a label. Clusters are used to group radio buttons and to
localize parts of a window.

TIcon. Instances implement an icon which can serve as a static image, or work as a
button.

TPicture. Instances implement a picture, which can serve as a static image or work as a
button.

TPopup. Instances implement a pop-up menu.

TStaticText. Instances implement a text item, which can serve as a static image, or work
as a button.

TEditText. Instances implement a simple editable text item. When the item needs to be
edited, the parent DialogView places a floating TEView over the top of the view.

TNumberText. This is a specialized version of TEditText which accepts only integer
numbers.

TDialogTEView. This class is intended for use with TDialogView and not intended to be
used for your views. '

Grids

MacApp 2.0 offers a new optional building block, UGridViews, which implements several
classes that make it easier to display and manipulate gridlike information, such as
spreadsheets. The widths and heights of the individual cells can be adjusted dynamically
in response to the user's input. GridViews do not dictate how the data is displayed; the
representation of that data is completely up to you.

The TGridView unit includes definitions for the following classes:

TGridView. Instances display a one- or two-dimensional grid of cells. The cells can
contain anything you wish to draw: text, PICTs, other views, etc.

TCellSelectCommand. A command class that implements the command that selects a
cell.

TRowSelectCommand. A command class that implements the command that selects a
row divider.

TColumnSelectCommand. A command class that implements the command that selects
a column divider.
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TTextGridView. Instances display a one- or two-dimensional grid of cells that can

display only text.

TTextListView. Instances display a one-dimensional list of cells that can display only

text.

Inspector

MacApp 2.0 features an Inspector for examining the contents of any object’s fields. When
you are running a debug version of your application, you can select the New Inspector

Window command in the Debug menu. See Figure A-5 for an example of an Inspector window.

s Figure A-5  An Inspector window
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Using the Inspector, you can select any object and then examine the contents of its fields,
as described in Chapter 8, “MacApp Debugging Facilities.”

AppleTalk

MacApp 2.0 contains no UAppleTalk unit. Though some Macintosh application programs
have some AppleTalk functionality in their applications, it remains to be seen whether
there is enough in common among all these programs to warrant an optional AppleTalk
building block.

MultiFinder support

While programs built with MacApp 1.1 work under MultiFinder, they don't really take
advantage of it. MacApp 2.0 makes use of the WaitNextEvent trap and provides a
mechanism for identifying the cursor region and length of time before MultiFinder needs
to wake up the application. Also, MacApp 2.0 allows for read-only files.
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