The RadASM/HLA Integrated Development Environment

1: Integrated Development Environments

An integrated development environment (IDE) traditionally incorporates a text editor, a compiler/assembile
a linker, a debugger, a project manager, and other development tools under the control of a single main app
tion. Integrated doesn’t necessarily mean that a single program provides all these functions. However, the IC
does automatically run each of these applications as needed. An application developer sees a single “user i
face” to all these tools and doesn’t have to learn different sets of commands for each of the components need
build an application.

The central component of most IDEs is the editor and project managejeét in a typical IDE is a related
collection of files that contain information needed to build a complete application. This could, for exampl
include assembly language source files, header files, object files, libraries, resource files, and binary data f
The point of an IDE project is to collect and manage these files to make it easy to keep track of them.

Most IDEs manage the files specific to a given project by placing those files in a single subdirectory. Sha
files (such as library and shared object code files) may appear elsewhere but the files that are only used fo
project generally appear within the project directory. This makes manipulation of the project as a whole a bit e
ier.

RadASM, created by Ketil Olsen, is a relatively generic integrated development environment. Many IDE
only work with a single language or a single compiler. RadASM, though designed specifically for assembly la
guage development, works with a fair number of different assemblers. The nice thing about this approach is
you may continue to use RadASM when you switch from one assembler to another. This spares you the effol
having to learn a completely new IDE should you want to switch from one assembler to another (e.g., switchi
between FASM, MASM, NASM, TASM, and HLA is relatively painless because RadASM supports all of thes
assemblers. RadASM is extremely customizable, allowing you to easily set it up with different assemblers/co
pilers or even modify it according to your own personal tastes. Although the version of RadASM that ships wi
HLA has been specifically set up to work seamlessly with RadAsm, it's nice to know that you can customi
RadASM however you choose..

2. HLA Project Organization

A RadASM/HLA project is a collection of all the files specific to a given executable program. This include
project-specific source files, resource files, object files, header files, makefiles, and so on. Share library, ob
and header files are logically a part of an HLA project, though they generally are not physically present in the
of files that comprise a project (i.e., you don’t make copies of these files for each project you produce). Whet
a given file is physically a part of the project or just logically a part of a project, a RadASM/HLA project cannc
compile correctly without all the files that make up the project.

This document will adopt the (reasonable) convention of placing each HLA project in its own subdirectory.
given project directory will contain the following files and directories:

» All source files specific to the project (this includes make fihs, .hhf, .rc, .rap [RadASM project] and
other files created specifically for this project, but does not include any standard library header or gene
library files that all projects use).

* A “makefile” file to be processed by a “make” program or a batch file to compile and combine all the file
in a project.
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* A “Tmp” subdirectory where HLA can place temporary files it creates during compilation (normally
these files wind up in the same directory as the HLA source files; placing them in the “Tmp” director
prevents clutter of the main project directory).

* A “Bak” subdirectory where backup files can be kept.

The RadASM IDE provides the ability to maintain projects directly. However, the combination of RadASM
HLA and a “make” program provides a superior solution to the standard RadASM project paradigm. Therefo
this document will assume that you're using makefiles in your RadASM projects (the next section describes
“make” program, so if you're not familiar with it, keep on reading...).

The drawback to using makefiles to maintain the project is that you've got to manually create the makefi
RadASM won't do this for you automatically (as it does with its own projects). Fortunately, 90% of your make
file creations will simply be copying an existing makefile to your project’s directory, editing the file, and chanc
ing the filenames from the previous project to the current project (indeed, this operation is so common that yo
find a generic makefile in the “sniplets” RadASM directory accompanying the HLA download. You can easil
create a copy of this generic makefile from RadASM’s “Tools > Sniplets” menu, as you'll see soon enough).

3: Using Makefiles

Although RadASM provides a true IDE for HLA that supports projects, browsing, and other nice feature
the best way to manage your Win32 assembly projects (even within RadASM) isakefiée. Since the use of
make is going to be a fundamental assumption in this book (e.g., most examples will include a makefile), i
probably wise to discuss the usenwtke here for those who may be unfamiliar with this program.

The main purpose of a program like make (or nmake, if you're using Microsoft’s version of the program) is 1
automatically manage the compilation and linking of a multi-module project. Although it is theoretically possibl
to write a single, self-contained, assembly language source file that assembles directly to an executable file
practice this is rarely done. Instead, programs are usually broken up into separate source files by logical funct
In order to save time during development, you don’t always have to recompile every source file that makes up
application. Instead, you need only recompile those source files that have been changed (or depend upon ch:
in other source files). This can save a considerable amount of time during development if your project consist
many different source files that you're compiling and linking together and you make a single change to one
these source files (because you will only have to recompile the file you've changed rather than all files in the <
tem).

Note that you will have to obtain a make utility program in order to use make files. If you've got any
Microsoft development tools, then you've probably got a copy of Microsufiake.exe program lying around.
Ditto for Borland tools. The Free Software Foundation (FSF - the GNU folks) have their own version of make
well. If you don’t have a copy of a make utility, you can download Borland’s version as part of their C++ corn
mand line compiler package that they distribute free on their website (though you do have to register with B
land to receive this). Check out the C++Builder Downloads page at

http://ww. bor | and. cont pr oduct s/ downl oads/ downl oad_cbui | der. ht n
Click on the “compiler” link in order to download Borland’s command line C++ compiler (that includes the

make.exe utility). If this link is broken, just visit http://www.borland.com and follow the downloads link.

Although separate compilation reduces assembly time and promotes code reuse and modularity, it is
without its own drawbacks. Suppose you have a program that consists of two moghaselsta and pgmb.hla.
Also suppose that you've already compiled both modules so that theghitasobj andpgmb.obj exist. Finally,
you make changes fmma.hla andpgmb.hla and compile thgggma.hla file but forget to compile the pgmb.hla
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file. Therefore, thgaggmb.obj file will be out of date since this object file does not reflect the changes made to the
pgmb.hla file. If you link the program’s modules together, the resulting executable file will only contain the
changes to thpgma.hla file, it will not have the updated object code associated pgittib.hla. As projects get
larger they tend to have more modules associated with them, and as more programmers begin working or
project, it gets very difficult to keep track of which object modules are up to date.

This complexity would normally cause someone to recongpilenodules in a project, even if many of the
object files are up to date, simply because it might seem too difficult to keep track of which modules are ug
date and which are not. Doing so, of course, would eliminate many of the benefits that separate compila
offers. Fortunately, the make program can solve this problem foify@umake program, with a little help, can
figure out which files need to be reassemble and which files have up t@Bafdes. With a properly defined
make file, you can easily assemble only those modules that absolutely must be assembled to generate a cons
program.

A make file is a text file that lists compile-time dependencies between fileEXErfile, for example, is
dependent on the source code whose assembly produce the executable. If you make any changes to the sc

code you will (probably) need to reassemble or recompile the source code to produce a new executable file
Typical dependencies include the following:

* An executable file generally depends only on the set of object files that the linker combines to form t
executable.

» A given object code file depends on the assembly language source files that were assembled to proc
that object file. This includes the assembly language sourceHle&)(@nd any files included during that
assembly (generallyHHF files).

* The source files and include files generally don’t depend on anything.

A make file generally consists of a dependency statement followed by a set of commands to handle t
dependency. A dependency statement takes the following form:
dependent-file : list of files

Example :
pgm exe: pgma. obj pgnb. obj --W ndows make/ nmake exanpl e

This statement says thagm.exe is dependent upgogma.obj andpgmb.obj. Any changes that occur pgma.obj
or pgmb.obj will require the generation of a ngygm.exe file.

The make program usedieme/date stamp to determine if a dependent file is out of date with respect to the
files it depends upon. Any time you make a change to a file, the operating system will upathfeation time
and date associated with the file. The make program compares the modification date/time stamp of the depenc
file against the modification date/time stamp of the files it depends upon. If the dependent file’'s modificati
date/time is earlier than one or more of the files it depends upon, or one of the files it depends upon is not pre:
then make assumes that some operation must be necessary to update the dependent file.

When an update is necessary, make executes the set of commands following the dependency statement
sumably, these commands would do whatever is necessary to produce the updated file.

1. Obviously, if you only change comments or other statements in the source file that do not affect the executable file, a recom-
pile or reassembly will not be necessary. To be safe, though, we will aasycteange to the source file will require a
reassembly.
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The dependency statememist begin in column one. Any commands that must execute to resolve the depen
dency must start on the line immediately following the dependency statement and each command must
indented one tabstop. Thgm.exe statement above would probably look something like the following:

pgm exe: pgnma. obj pgnb. obj
hl a -e: pgm exe pgma. obj pgnb. obj

(The “-e:pgm.exe” option tells HLA to name the executablepfile.exe.)

If you need to execute more than one command to resolve the dependencies, you can place several comn
after the dependency statement in the appropriate order. Note that you must indent all commands one tab
The make program ignores any blank lines inmake file. Therefore, you can add blank lines, as appropriate, to
make the file easier to read and understand.

There can be more than a single dependency statemeamake éle. In the example above, for example, exe-
cutable pgm.exe) depends upon the object filgzgiha.obj and pgmb.obj). Obviously, the object files depend
upon the source files that generated them. Therefore, before attempting to resolve the dependencies for the
cutable, make will first check out the rest of the make file to see if the object files depend on anything. If they
make will resolve those dependencies first. Consider the following make file:

pgm exe: pgnma. obj pgnb. obj
hl a -e: pgm exe pgna. obj pgnb. obj

pgmea. obj : pgma. hl a
hla -c pgna. hl a

pgnb. obj : pgnb. hl a
hla -c pgnb. hla

The make.exe program will process the first dependency line it finds in the file. However, the files that
pgm.exe depends upon themselves have dependency lines. Therefore, make will first enqugmetioh} and
pgmb.obj are up to date before attempting to execute HLA to link these files together. Therefore, if the on
change you've made has beempgmb.hla, make takes the following steps (assunpgma.obj exists and is up
to date).

» The make program processes the first dependency statement. It notices that dependency lines
pgma.obj andpgmb.obj (the files on whiclpgm.exe depends) exist. So it processes those statements first.

 The make program processes fyma.obj dependency line. It notices that thgma.obj file is newer
than thepgma.hla file, so it doesiot execute the command following this dependency statement.

* The make program processes pigenb.obj dependency line. It notes thagmb.obj is older tharpgmb.hla
(since we just changed tipgmb.hla source file). Therefore, make executes the command following on
the next line. This generates a nagmb.obj file that is now up to date.

» Having processed thpgma.obj and pgmb.obj dependencies, make now returns its attention to the first
dependency line. Since make just created a pgwb.obj file, its date/time stamp will be newer than
pgm.exe’s. Therefore, make will execute the HLA command that Ipdeea.obj andpgmb.obj together to
form the newpgm.exe file.

Note that a properly written make file will instruct the make program to assemble only those modules ab:s
lutely necessary to produce a consistent executable file. In the example above, make did not bother to asse
pgma.hla since its object file was already up to date.
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There is one final thing to emphasize with respect to dependencies. Often, object files are dependent not
on the source file that produces the object file, but any files that the source file includes as well. In the previ
example, there (apparently) were no such include files. Often, this is not the case. A more typical make file mi
look like the following:

pgm exe: pgma. obj pgnb. obj
hla -e: pgm exe pgma. obj pgnb. obj

pgna. obj : pgma. hl a pgm hhf
hla -c pgma. hl a

pgnb. obj : pgnb. hl a pgm hhf
hla -c pgnb. hl a

Note that any changes to tpgm.hhf file will force the make program to recompile bgtyma.hla and
pgmb.hla since thgopgma.obj andpgmb.obj files both depend upon tipgm.hhf include file. Leaving include files
out of a dependency list is a common mistake programmers make that can produce inconsistent executable f

Note that you would not normally need to specify the HLA Standard Library include files. the Standar
Library “.lib” files, or any Windows library files (e.ckernel32.1ib) in the dependency list. True, your resulting
executable file does depend on this code, but this code rarely changes, so you can safely leave it out of
dependency list. Should you make a modification to the Standard Library, simply delete any old executable :
object files to force a reassembly of the entire system.

The make program, by default, assumes that it will be processing a make filemalefdd. VWhen you run
the make program, it looks famakefile in the current directory. If it doesn't find this file, it complains and termi-

nate$. Therefore, it is a good idea to collect the files for each project you work on into their own subdirectol
and give each project its ownekefile. Then to create an executable, you need only change into the appropriat
subdirectory and run the make program.

The make program will only execute a single dependency in a make file, plus any other dependencies re
enced by that one item (e.g., thegam.exe dependency line in the previous example depends pgroa.obj and
pgmb.obj, both of which have their own dependencies). By default, the make program executes the first dep:
dency it finds in the makefile plus any dependencies that are subservient to this first item. In particular, i
dependency line exists in the makefile that is not referenced (directly or indirectly) from the main depender
item, then make will ignore that dependency item unless you explicitly request it's execution.

If you want to execute some dependency other than the first dependency in the make file, you can specify
dependency on the make command line when running make from the Windows’ command prompt. For exam
a common convention in make files is to create a “clean” dependency that cleans up all the files the compile
ates. A typical “clean” dependency line for an HLA compilation might look like the following:

cl ean:
del *. obj
del *.inc
del *.bak

The first thing you'll notice is that the “clean” item doesn't have a dependency list. When an item like “clear
appears without a dependency list, make will always execute the commands that follow. Another peculiarity
the “clean” dependency is that there (usually) isn’t a file nactesth in the current directory whose date/time

2. The “-fiilename’command line option that lets you specify the name of the makefile. See the manual for your version of
make for details.
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stamp the make program can check. If a file doesn’t exist, then make will assume that the file is always ou
date. A common convention is to specify non-existent filenamesde) in a makefile as commands that
someone would explicitly execute from within make. Of course, such usage (generally) assumes that you dt
actually build a file named “clean” (or whatever name you choose to use).

Since, by default, you typically don’t want to execute a command line “clean” when running make, yo
wouldn’t usually place thelean dependency first in the make file (nor would you typically refetdan within
some other dependency list). Since make doesn’t normally execute any dependency items that aren’t “reache
from the first dependency item in the make file, you might wonder how you’d tell make to execilgartbem-
mand. To specify the execution of some dependency other than the first (default) item in the make file, all
need to is specify the target you want to create (e.g., “clean”) on the make command line. For example, to e
cute theclean command, you'd using a Windows command prompt statement like the following:

make cl ean

This command does not tell make to use a different make file. It will still open and use the filenadsfibelin

the current director°y however, instead of executing the first dependency it finahekgfile, it will search for the
target “clean” and execute that dependency.

By convention, most programmers use the first dependency in a make file to build the executable based or
current build state of the program (that is, it will compile and link only those files necessary to create an up-
date executable). Most programmers, by convention, will also include a “clean” target in their make file. Tt
clean command deletes all object and intermediate files that the compiler generates; this ensures that the
build of the program will recompile every source file in the project, even if the original objects (and other target
were up-to-date already. Doing a clean before building the application is useful when you've changed somett
that is not listed in the dependency lists but on which the final executable still depends (like the HLA Stand:e
Library). Doing aclean is also a good way to do a sanity check when you're running into problems and you su:
pect that the dependency lists aren’t completely correct.

Beyondclean there aren’t too many “standard” target definitions you’ll see programmers using in their mak
files, though it's common for different make files to have some additional commands beyond building the defa
target and cleaning up temporary compiler files. When using make with the RadASM/HLA package, howewv:
there is an assumption that you've created the following dependencies in your make file:

build: This will be the default command (i.e., the first command appearing in the make file). It will build an exe
cutable by building any out-of-date files and linking everything together. A typiddldependency will
look like this:

buil d: pgm exe

This tellsmake to go execute the dependency pgm.exe (which would normally be the default depen-
dency in the file).

buildall: This command will rebuild the entire application. It begins by doing a clean, and then it does a buils
This command generally takes the following form:

buil dall: clean pgm exe

3. You can tell make to use a different file by specifying the “-f” command line option. Check out make’s documentation for
more details.
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compileRC:This command will compile any resource files into .RES files. Though the current example does |
have any resource files, a typical entry in the make file might look like the following:

conmpi | eRC. pgmrc
rc pgmrc

syntax: This command will compile any HLA files into .ASM files just to check their syntax. Usipgrtiaehla/
pgmb.hla example given earlier, a typical compile dependency line might look like the following:

synt ax:
hla -s pgma. hl a pgnb. hla

run:  This command will build the executable (if necessary) and then run it. The dependency line typical
looks like the following:

run: pgm exe
pgm <<any necessary conmmand |ine paraneters>>

clean: This is the command that deletes any compiler/assembler/linker produced temporary files, backup fi
and the executable file. A typical clean command is

cl ean:
del *. obj
del *.inc
del *.bak
del tnp\*.asm
del tnp\*.inc
del pgm exe

One nice feature that a standasake program provides igariables. The make program allows you to create
textual variables in a make file using the following syntax:

i dentifier=<<text>>

All text beyond the equals sign (“=") to the end of the physica‘i1 imassociated with the identifier and the make
program will substitute that text whenever it encounters “$(identifier)” in your text file. This behavior is quite
similar toTEXT constants in the HLA language. As an example, consider the follomzkefile fragment:

sour ces= pgma. hl a pgnb. hl a
execut abl e= pgm exe

$(executabl e): $(sources)
hl a -e: $(execut abl e) $(sources)

Because of the textual substitution that takes place, this is equivalent to the folimkege fragment:

pgm exe: pgnma. hla pgnb. hl a

4. If you need more text than will physically fit on a single line, place a backslash at the end of the line to tell make that th
line continues on the next physical line in the make file. The make program removes the new line characters between the
two lines and continues processing.
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hla -e: pgm exe pgna. hla pgnb. hl a

You can even assign variable names from the make command line using syntax like the following:
make execut abl e=pgm exe sources="pgna. hl a pgnb. hl a”

This is an important fact we’ll use because it allows us to create a generic makefile that RadASM can use to ¢
pile a given project by simply supplying the file names on the command line.

Although this section discusses the make program in sufficient detail to handle most RadASM projects y
will be working on, keep in mind that the make program provides considerable functionality that this docume
does not discuss. For more details, consult the vendor's documentation accompanying the version of make
you're using. This document will assume that you're using Borlanake (version 4.0 or later) or some version
of Microsoft's nmake. Every make file in this book has been tested with both of these versions of make. The:
make files may work with other versionsnadke as well. If you don'’t already have a copy of make, note that you
can download Borland’s make as part of the Borland C++ 5.5 compiler (see the directions for downloading tl
file earlier in this section).

Because of the variations in the way different make programs work, the makefiles appearing in this docum
will be relatively simple, not taking advantage of too many special make features. The generic makefile we
usually start with looks like this:

build: $(hlafile).exe
buildall: clean $(hlafile).exe

compi |l erc:
echo No Resource Files to Process!

synt ax:
hla -s $(hlafile).hla

run: $(hlafile).exe

$(hlafile)
pause

cl ean:
delete tnp

del ete *.exe
del ete *.obj
delete *.link

delete *.inc
del ete *.asm
del ete *. nmap

$(hlafile).exe: $(hlafile).hla
hla $(DEBUG $(WNAPP) -p:tnmp $(hlafile)

RadASM will fill in the $(hlafile) make variable with the project’s (source file’'s) name. The “$(DEBUG)” vari-
able will be filled in by RadASM (you’ll see how later in this document) and will expand to an empty string i
$(DEBUG) is not defined. The $(WINAPP) variable is another variable set by RadASM,; it will contain the tex
“-w” if compiling a Windows GUI app, it will be the empty string if compiling a console application.
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4: Installing RadASM

The easiest way to install RadASM/HLA is to run the hlasetup.exe program found on Webster (HLA v1.58 .
later). This program automatically installs HLA and RadASM, sets up appropriate environment variables, a
modifies various RadASM ini files for proper use on your system. Just run hlasetup.exe, answer a few questi
about where you want the files placed, and you're in business.

For those who've already installed HLA and don’t want to bother reinstalling everything, you can downloa
the RadASM/HLA package from Webster, unzip that file, and install the code manually. The main thing you ha
to do is copy the RadASM directory into your x:\hla subdirectory and then execute the “PatchRadASM” applic
tion from within the “x:\hla” subdirectory. This goes in and patches all the *hla.ini files in the “x:\hla\radasm”
subdirectory so that the know where the “x:\hla” subdirectory can be found. You may also edit these files mal
ally and modify the line that says “$A=C:\HLA” so that it refers to the directory containing your HLA files and
directories.

Note: Unless you’re willing to learn how to customize RadASM and modify several files yoursetfustou
install the RadASM directory in the HLA subdirectory (wherever it is on the disk). If you're using RadASM with
other assemblers and need to keep RadASM in some spot other than in the HLA subdirectory, please ses
“RadASM customization” information at the end of this document and take a look at the *hla.ini files on Wet
ster.

If you're an expert RadASM user and you only want to add HLA support to an existing RadASM setup, yc
can download the HLA-specific RadASM files directly from Webster and make the appropriate modificatior
yourself. This document will not describe how to do this; this is a task intended for advanced RadASM ust
only (for support, check out the RadASM forum at www.masmforum.com).

5: Running RadASM

Like most Windows applications, you can run RadASM by double-clicking on its icon or by double clicking
on a “RadASM Project” file (“.rap” suffix). Simply double-clicking on the RadASM icon brings up a window
similar to the one appearing in Figure 1.
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Figure 1: RadASM Opening Screen
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The main portion of the RadASM window is broken down into three panes. The larger of the three panes
where text editing takes place. The upper right hand pane is the “project management” window. The pane in
lower right hand corner lists the properties of the currently opened project.

5.1: The RadASM Project Management Window

The project management window initially lists the project folders you've created; you can select an existit
project by double-clicking on the project’s folder in this window. For example, RadASM ships with two sampl
projects,Dialog (that creates a small dialog box application) ewdthat creates a small “Hello World” console
application). Assuming you're running RadASM prior to creating any new projects beyond these two defat
projects, the Project pane will look something like Figure 2.
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Figure 2: Default RadASM Project Pane
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Double-clicking on the hw folder opens the folder containing that project. This changes the pane to lo
something like that appearing in Figure 3.

Figure 3: RadASM Project Pane With hw Folder Opened
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By default, RadASM does not show all the files present in the folder you've opened. Instead, RadASM filte
out files that don’t have a certain file suffix. By default, RadASM only displays files with the following suffixes:

e .asm

e .inc
e IC
o ixt
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e .doc

o rtf

« .dlg
e .mnu
e .rap
* .bmp
e .ico
e .cur
e .hla
e .hhf

This list is actually designed to generically handle all file types for every assembler that RadASM wor}
with. HLA users might actually want to drop “.asm” and “.inc” from this list as files with these suffixes are tem
porary files that HLA produces (much like “.obj” files, which don’t normally appear in this list). You can change
the filter suffixes in one of two places. The first place is imradasm.ini file. Search for the['Fi | eBr owser]”
section and edit the line that begins wihl“t er =. . . ”. You can delete or add suffixes to your heart’s content on
this line. The second way to change the default filters, arguably the easiest way, is within RadASM itself. Fre
the application’s menu, select “Option>File Browser” (that is, select the “File Browser” menu item from the
“Option” menu). This brings up the dialog box appearing in Figure 4. The text edit box at the bottom of this di.
log window (labelled “Filter:”) lets you edit the suffixes that RadASM uses for filtering files in the Project win-
dow pane.

Figure 4: RadASM File Browser Options Dialog Box
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By default, RadASM only displays those files whose file suffixes appears in the filter list. If, for some reasc
you need to see all files that appear in a project subdirectory, you can turn the file filtering off. There is a tool
button at the top of the Project window pane that lets you activate or deactivate file filtering (this is the button
the middle of the project pane, if you let the mouse cursor hover over it for a few seconds the tool-tip help ¢
plays “file filter”). Clicking on this button toggles the display mode. So clicking on this button once will deacti-
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vate file filtering, to display all the files in the directory, clicking on this button a second time reactivates fil
filtering. Figure 5 shows the effects of clicking on this button.

Figure 5: File Filtering in RadASM’s Project Pane
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If you've descended into a subdirectory by double-clicking on it's folder icon and you decide to return to &

upper level directory, you can move to that upper level directory by clicking on the “Up One Level” button in th
RadASM Project pane (see Figure 6).

Figure 6: RadASM “Up One Level” Directory Navigation Button
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The left and right arrow buttons allow you to quickly scan through several different directories in the syste
(see Figure 7). By default, RadASM displays a couple of interesting (HLA-related) subdirectories in the Proje
pane when you scan through the list using the left and right arrows in the Project pane. In general, howe
you’ll want to customize the directories RadASM visits when you press these two arrow buttons. You can add
change) directory paths in theFi | eBrowser]” section of the radasm.ini file, though it's probably easier to
select the “Option>File Browser” menu item to open up the File Browser Option dialog box and make yol
changes there (see Figure 4). The “Folders:” list in the File Browser Option dialog box lists all the directories tf

RadASM will rotate through when you press the left and right buttons in the Project window pane. You can ac
delete, edit, and rearrange the items in this list.

Figure 7: Project Folder Selection Arrows
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To edit an existing entry, click on that entry with the mouse and then edit the directory path appearing in t
text edit box immediately below the “Folders:” list (see Figure 4). You may either type in the path directly, c
browse for the path by pressing the “browse” button immediately to the right of the text entry box (see Figure
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Figure 8: The RadASM File Browser Option “Browse” Button
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To delete an entry from the File Browser Option list, select that item with the mouse and then press t
“Delete” button appearing in the File Browser Option Window. To add a new entry to the list, press the “Adc
button and then type the path into the text edit box (or use the browse button to locate the subdirectory you v
to add).Note: do not type the new entry in and then press “Add”. This sequence will change the currentl
selected item and then add a new, blank, entry. The correct sequence is to first press the “Add” button, and
edit the blank entry that RadASM creates.

The remaining buttons in the Project window are only applicable to open projects. Note that opening
project folder is not the same thing as opening a RadASM project. To open a RadASM project you must eit|
create a new project or open an existing “.rap” file. For example, you can open the “Hello World” project in tt
hw directory by double-clicking on thew.rap file that appears in the project window. Openinghweap file
does two things to the RadASM windows: first, it displayshilila source file in the editor window and, sec-
ond, it switches the Project window pane from “File Browser mode” to “Project Browser mode.” In projec
browser mode RadASM displays only the files you've explicitly added to the project. Any incidental or generat:
files will not appear here (unless you explicitly add them). For example, whereas the “File Browser” mode di
plays several “.inc” and “.asm” files (assuming you've not removed these suffixes from the file filter), th
“Project Browser mode” only displays the.hla file because this is the only file that was originally added to the
project. Another difference between the file browser and project browser modes is the fact that RadASM displ.
the files in “pseudo-directories” according to the file’s type. For example, it displapsvtia file under the
sub-heading “Assembly” (see Figure 9). Tiverap project is a relatively simple project, only having a single
assembly file. Th®ialog.rap project (that appears in the “Dialog” project folder) is a slightly more complex
application, having a couple of resource files in addition to an assembly file (see Figure 10). Note that you
“flatten” RadASM’s view of these files by pressing the “Project Groups” button in the Project window pane (se
Figure 11). Pressing this button a second time restores the project groups display (remember, you can alv
determine which button is which by letting the mouse cursor float above each button for a few seconds).
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Figure 9:

Project Window “Project Browser Mode”
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Figure 11: Effect of Pressing the “Project Groups” Button
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When you've got a project loaded, RadASM displays the project view by default. By pressing the “Fil
Browser” and “Project Browser” buttons in the Project window pane, you can switch between these two views
your files (see Figure 12).

Figure 12: The Project Browser and File Browser Buttons
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5.2 Compiling and Executing an Existing RadASM Project

To see how to use RadASM to compile and run a simple HLA program, begin by double-clicking on th
hw.rap file. This is found in the ...Radasm\hla\projects\hw folder. When RadAsm opens up, you should see a ¢
play similar to Figure 13; if not, then press the project browser and project groups buttons.

Figure 13: Selecting the HW.HLA Project
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Just for fun, bring up thiew.hla program into the main editor by double-clicking on the hw.hla file icon in the
project manager window. Here’s what that file looks like:

program Hel | oWor | d;
#i ncl ude( "stdlib.hhf" )

begi n Hel | oWor | d;
stdout.put( "Hello, Wrld of Assenbly Language", nl, nl );

end Hel | oWorl d;
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To run the Hello World program from RadASM, simply select the “Run” entry from the Make menu (see Fig
ure 14). This produces the program output found in Figure 15. When you press the enter key, the console win

will close and control returns to RadASM.

Figure 14: Running the Hello World Program From RadASM
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Figure 15: HW.HLA Program Output
o LA WINDOYWS' System32h cmnd.exe

D:“hla“radazm“~Hla“Projectsshw*hla —p:tmp hw
Aszembling: tmp“~hw.asm

D:~hla“radazm*Hla“FProjectz~huwihu
Hello. World of Assembly Language

D= \hla\ladaam\Hla\Pluaecta\hu}pauue
Prezs=z any key to continue . .

The other options in the RadASM “Make” menu have the following effect:

* Build- compiles the project; if you're using makefiles in your RadASM projects, this option will only
compile those files absolutely necessary to create the executable.

» Build All- cleans out all the old object and executable files and rebuilds the executable from scratch.

» Compile Resource- Used to compile any resource files associated with this project (note that Build a
Build All will also compile the resource files, if necessary).

» Syntax Check - does a syntax compile on the HLA files, without actually building the whole applicatior
Faster than building the whole project if you simply want to check for typos in your source code.

* Run - Runs the executable (if you're using makefiles, this will also build the application if the executabl
is not current; if you're not using makefiles, you must manually build the application before running it).

5.3: Creating a New Project in RadASM

While the two default projects that RadASM supplies are useful for demonstrating the RadASM Project wi
dow pane, you're probably far more interested in creating your own RadASM/HLA projects. Creating your ow
project is a relatively straight-forward process using RadASMgect creation wizard. To begin this process,
select the “File>New Project” menu item. This opens the project wizard dialog box (see Figure 16).
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Figure 16: RadASM Project Wizard Dialog Box
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The “Assembler” pop-up menu list lets you select the assembler that you want to use for this project. Reme
ber, RadASM supports a variety of different assemblers and the “rules” are different for each one. Becat
you're probably using HLA (if you're reading this document), you’ll want to select the HLA assembler from this
list. HLA should be the default (in fact, only) assembler in this list. If you're not usingadasm.ini file sup-
plied on Webster, then you should make sure that HLA appears first in this listaddk®.ini file.

The “Project Type” group is a set of radio buttons that let you select the type of project you're creatin
RadASM populates this list of radio buttons from ther‘sj ect]” section of the hla.ini file. TheType=..."
statement in this section specifies the valid projects that RadASM will create. RadASM creates the radio but
items in the order the project type names appear inmfpe=. . . ” list; the first item in the list is the one that will
have the default selection. If you're going to be developing Windows’ GUI applications most of the time, you’
probably want to change this list so that “Windows App” appears first in the list. This will slightly streamline th
use of the Project Wizard because you won't have to explicitly select “Windows App” every time you create
new Windows application. The standard default is a Console App because that’s the type of program most be
ning HLA programmers create. You can actually add new project types to this list by modifying the hla.ini file
However, most HLA programmers will be creating either Win32 GUI apps or Win32 console apps, hence t
standard release of RadASM/HLA supports these two application types. If you want to creat your own proje
types, see the discussion on customizing RadASM later in this manual.

The “Project Name:” text entry box is where you specify the name of the project you're creating. RadASI
will create a folder by this name and any other default files it creates (within the project folder) will also have tt
name as their filename prefix. The text you enter at this point must be a valid Windows filename. Note that t
should be a simple file name, not a path. You'll supply the path to this file/directory in a moment. This nan
should be dase filename (that is, no extension). RadASM will create other filenames by attaching appropriat
extensions to the name you supply here (e.g., “.hla” and “.exe”). So if you specify a name like “myProject” her
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RadASM will create a directory named “myProject” to hold your files and it will also create a “myProject.hla’
file (among other files). When you actually build your program, RadASM (by default) will create an exectuab
named “myProject.exe”.

The “Project Description:” text entry box allows you to place a descriptive comment that describes tf
project. This is any arbitrary text you choose. It should be a brief (one-line) description of the project.

The “Projects Folder:” text entry box is where you select the path to the spot in the file system whe
RadASM will create the project folder. You can type the path in directly, or you can press the browse button
the right of this text entry box and use a Windows’ dialog box to select the subdirectory that will hold th
project’s folder.

The “Template:” text entry box and browse button lets you select a template for your project. If you don
select a template, then RadASM will create an empty project for you (i.e., the main “.hla” file will be empty). |
you select one of the templates (e.g., the “.tpl” files found inRaASVI\HIa\Templates directory) then
RadASM will create a “skeletal” project based on the project template you've chosen. Table 1 lists some of |
typical templates you will find.

Table 1: RadASM/HLA Templates

Available if this

Template Selection project type is Result
selected
consApp.tpl Console App RadASM will create a simple console application. Buildg are
handled strictly by RadASM. Good for simple (one-file) HLA
projects.
consAppBatch.tpl Console App RadASM will create a simple console application. Builds are

handled by running one of several batch files (also created by
this template) including build.bat, compilerc.bat, syntax.bat,
and run.bat. By default, these batch files process a simple
(one-source-file) project, but you can edit the batch files tg
handle more complex projects.

consAppMake.tpl Console App RadASM will create a simple console application. Builds are
handled by running make.exe on a makefile that this template
creates.

consAppNMake.tpl Console App Builds a project just like consAppMake.tpl except that it

invokes Microsoft's nmake.exe program rather than a generic
make.exe program.

win32App.tpl Windows App RadASM will create a generic Win32 GUI project. Builds jare
handled strictly by RadASM. Good for simple (one-HLA-filg)
HLA projects.
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Available if this

Template Selection project type is Result
selected
win32AppBatch.tpl Windows App RadASM will create a generic Win32 GUI project. Builds are
handled by running one of several batch files (also created by
this template) including build.bat, compilerc.bat, syntax.bat,
and run.bat. By default, these batch files process a simple
(one-HLA-source-file) project, but you can edit the batch files
to handle more complex projects.
win32AppMake.tpl Windows App RadASM will create a generic Win32 GUI project. Builds|are
handled by running make.exe on a makefile that this template
creates.
win32AppNMake.tpl Windows App Builds a project just like win32AppMake.tpl except that it
invokes Microsoft’s nmake.exe program rather than a generic
make.exe program.
WPAApp.tpl Windows App | RadASM will create a Win32 GUI project based on the struc-
compatible with| ture of the code described in “Windows Programming in
code from Assembly”. These projects use the “wpa.hhf” header file and
“Windows Pro- | the “winmain.lib” library module described in Randy Hyde’s
gramming in book “Windows Programming in Assembly Language” (found
Assembly” on Webster at http://webster.cs.ucr.edu). Builds are handled
strictly by RadASM. Good for simple (one-HLA-file) HLA
projects.
WPAAppBatch.tpl Windows App | RadASM will create a Win32 GUI project based on the struc-
compatible with| ture of the code described in “Windows Programming in
code from Assembly”. These projects use the “wpa.hhf” header file and
“Windows Pro- | the “winmain.lib” library module described in Randy Hyde’s
gramming in book “Windows Programming in Assembly Language” (found
Assembly” on Webster at http://webster.cs.ucr.edu). Builds are handled by
running one of several batch files (also created by this tem-
plate) including build.bat, compilerc.bat, syntax.bat, and
run.bat. By default, these batch files process a simple (one-
HLA-source-file) project, but you can edit the batch files tg
handle more complex projects.
WPAAppMake.tpl Windows App | RadASM will create a Win32 GUI project based on the struc-
compatible with| ture of the code described in “Windows Programming in
code from Assembly”. These projects use the “wpa.hhf’ header file and
“Windows Pro- | the “winmain.lib” library module described in Randy Hyde’s
gramming in
Assembly” on Webster at http://webster.cs.ucr.edu). Builds are handl

d by

book “Windows Programming in Assembly Language” (foand

running make.exe on a makefile that this template create
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Available if this
Template Selection project type is Result
selected

WPAAppNMAKE.tpl Windows App | Builds a project just like win32AppMake.tpl except that it
compatible with| invokes Microsoft’s nmake.exe program rather than a generic

code from make.exe program.
“Windows Pro-
gramming in
Assembly”
emptyWinApp.tpl Windows App RadASM will create an empty Win32 GUI project. Builds|are

handled strictly by RadASM. Good for simple (one-HLA-filg)
HLA projects.

emptyWinAppBatch.tpl | Windows App RadASM will create an empty Win32 GUI project. Buildg are
handled by running one of several batch files (also created by
this template) including build.bat, compilerc.bat, syntax.bat,
and run.bat. By default, these batch files process a simple
(one-HLA-source-file) project, but you can edit the batch files
to handle more complex projects.

emptyWinAppMake.tpl | Windows App RadASM will create an empty Win32 GUI project. Builds are
handled by running make.exe on a makefile that this template
creates.

emptyWinAppNMake.tpl Windows App Builds a project just like emptyWinAppMake.tpl except that it
invokes Microsoft's nmake.exe program rather than a generic
make.exe program.

Generally, it's a good idea to select one of these templates when creating a new project. These templates
matically create any extraneous files a project needs (such as batch files and make files) and inserts these
into your new project. This spares you the effort of manually creating these files and inserting them into t
project.

The RadASM/HLA package provides (at least) 16 different templafesre are four different template cat-
egories, each category containing four templates. Not all of these template files will be visible when you pre
the “template browse” button. The cons*.tpl files are only visible if you've selected the “Console App” radio but
ton. The win32*.tpl, WPA*.tpl, and empty*.tpl files will only be visible if you've selected the “Windows App”
radio button in the “Project Type” box.

Within a given template category (cons*, win32*, WPA*, empty*) there are four choices available to you
For example when selecting one of the console templates you could choose consApp.tpl, consAppBatch.tpl,
sAppMake.tpl, or consNMake.tpl. The difference between these project types is how RadASM will build (con
pile/assemble) the project.

The *App.tpl template files tell RadASM to directly build your application (using commands found in the .tp
file). You can think of this as the “native” RadASM build mode. The only problem with this approach is that it i
not very flexible (in terms of handling multi-filecompilations) and it always rebuilds the entire project. As e

5. Actually, there may be more by the time you read this. The first 12 templates were operational when this manual was writ-
ten. However, it's easy enough to add new templates to RadASM so there may be more by the time you read this.
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result, projects that use the native RadASM build scheme are really suitable only for small (usually single-fi
projects.

The *AppBatch.tpl template files tell RadASM to invoke various batch files when building the application
The template will actually create simple versions of these batch files for you: build.bat, compilerc.bat, syntax.t
and run.bat. These batch files correspond to the items in the RadASM Make menu (note that the “Build” &
“Build All” menu items both run the build.bat file). By default, these batch files only support a the creation of a
application built around a single HLA source file (just like a native RadASM build). However, you can alway
edit these batch files to do a more sophisticated compilation. A later section will describe how to edit these be
files.

The *AppMake.tpl and *AppNMake.tpl template files tell RadASM to invoke a make utility (a generic
make.exe program or Microsoft's nmake.exe utility, based on which template you select). The template creat:
generic makefile for you (automatically) that handles all the menu items in the RadASM Make menu. Usit
make is, without question, the best way to use RadASM. Make is far more efficient for larger projects than us
batch files or RadASM'’s built-in compilation capabilities. However, there are two drawbacks to using make: firs
you have to have a copy of the make.exe (or nmake.exe) program (though this utility is available for free, see |
to get a copy of this program in the section on make, earlier in this document); the second drawback is that
will have to edit the makefile that these templates create before you can build anything complex with them, i.e
you want to create a sophisticated multi-file project, you'll need to make other changes to the makefile that
template creates. See the section on make earlier in this document for the details associated with the make
guage.

Once you've selected the assembler type, project type, entered the project name and description, and op
ally selected the folder and a template, press the “Next>" button to move on to the next window of the Proje
Wizard dialog. This dialog box appears in Figure 17. In this dialog box you select the initial set of files and fol
ers that RadASM will create in the project’s folder for you. At the very least, you're going to want a “.hla” file
and a “Tmp” subdirectory. It's probably a good idea to create a “BAK” subdirectory as well (RadASM will main-
tain backup files in that subdirectory, if it is present). More complex Windows applications will probably need
header file (“.HHF") and if you're creating fancy GUI applications, you may need a resource file (“*.RC") as wel
If you're creating a dynamically linked library (DLL), you'll probably want a definition file (“.DEF”") as well. If
you plan on writing documentation, you might want to create a DOC subdirectory - the choice is yours. Che
the files and folders you want to create and press the “Next >” button in the dialog box. Note that simple cons
applications (the type of applications most beginning HLA users create) require only a “.hla” file and a “Tmy
directory.

Page 270



Figure 17: Project Wizard Dialog Box #2

Project Wizard - x|

~ File Creation

— Folder Creation
v Bak

[+ Fes
v Tmp
[T Deoe

< Back I Hent » I Cancel |

The last dialog box of the Project Wizard lets you specify the options present in the Make menu and the cc
mands each of these options executes (see Figure 18). You should ignore all these options and just press the
button. Generally, you will not customize this output; you will normally just hit the “finish” button to complete
the construction of your project. If you do want to change these options, do it from the “Project>Project Option
menu item once you've created the project Figure 19 shows what the RadASM window looks like after creat:
sample “Windows App” application based on than32app.tpl template (this project was given the name

“MyApp”).
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Figure 18:

Project Wizard Dialog Box #3
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Figure 19: Typical RadASM Window After Project Creation
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5.4: Working With RadASM Projects

Of course, once you've created a RadASM project, you can open up that project and continue work on i
some later point. RadASM saves all the project information in a “.rap” (RadAsm Project) file. This “.rap” file
keeps track of all the files associated with the project, project-specific options, and so on. These project files
actually text files, you can load them into a text editor (e.g., RadASM’s editor) if you want to see their format. £
a general rule, however, you should not modify this file directly. Instead, let RadASM take care of this file
maintenance.

There are several ways to open an existing RadASM project file - you can double-click on the .rap file’s ic
within Windows and RadASM will begin running and automatically load that project. Another way to open
RadASM project is to select the “File>Open Project” menu item and open some “.rap” file via this open cor
mand. A third way to open a RadASM project is to use the File Browser to find a “.rap” file in one of your proje
directories and double-click on the project file’s icon (the “.rap” file) that appears in the project browser. Any or
of these schemes will open the project file you've specified.

RadASM only allows one open project at a time. If you have a currently open project and you open a secc
project, RadASM will first close the original project. You can also explicitly close a project, without concurrently
opening another project, by selecting the “File>Close Project” menu item.

Once you've opened a RadASM project, RadASM’s “Project” menu becomes a lot more interesting. Whe
you create a project, RadASM gives you the option of adding certain “stock” files to the project (either emp
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files, or files with data if you select a template when creating the project). All of the files that RadASM creat
bear the project’s name (with differing suffixes). As a result, you can only create one “.hla” file (and likewist
only one “.hhf" file, only one “.rc” file, etc.). For smaller assembly projects, this is all you'll probably need.
However, as you begin writing more complex applications, you'll probably want additional assembly source fil
(“.hla” files), additional header files (“.hhf”), and so on. RadASM'’s Project menu is where you’ll handle thes
tasks (and many others). Figure 20 shows the entries that are present in the Project menu.

Figure 20: The RadASM Project Menu
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To add new, empty, files to a RadASM project, you use the “Project > Add New” menu item. This opens Ug
new submenu that lets you select an assembly file (“.hla” file), an include file (“.hhf"), a resource compiler fi
(“.rc”), a text file, and so on. Selecting one of these submenu items opens up an “Add New File” dialog box tt
lets you specify the filename for the file. Enter the filename and RadASM will create an empty text file with tt
name you've specified. Later on, you can edit this source file with RadASM and add whatever text is necessar
that file. Note that RadASM will automatically add that file to the appropriate group based on the file’s type (i.¢
it's suffix).

The “Project > Add Existing” sub-menu lets you add a pre-existing file to a project. This is a useful option f
creating a RadASM project out of an existing HLA (non-RadASM) project or adding files from some othe
project (e.g., library routines) into the current project. Note that this option does not create a copy of the files
specify, it simply notes (in the “.rad” file) that the current project includes that file. To avoid problems, yo
should make a copy of the actual source file to the current project’s folder before adding it to the project; then
the version you've just copied to your project. It's generally unwise to add the same source file to several diff
ent projects. If you change that source file in one project, the changes are automatically reflected in every o
project that links this file in. Sometimes this is desirable, but most of the time programmers expect changes
source file to be localized to the current project. That's why it's always best to make a copy of a source file wt
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adding that file to a new project. In those cases where you do want the changes reflect to every application
includes the file, it's better to build a library module project and link the resulting “.lib” file with your project
rather than recompile the source file in.

The “Project > Project options” menu item opens up a “Project Options” dialog box that lets you modify ce
tain project options (see Figure 21). This dialog box lets you change certain options that were set up when
first created the project using the “File > New Project” Project Wizard dialogs. Most of the items in this dialo
box should have been described earlier, but a few of the items do need a short explanation.

Figure 21: “Project > Project Options” Dialog Box
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The Project Options dialog box provides two radio buttons that let you select whether RadASM will do
“debug build” or a “release build.” Be sure that the “Release” radio button is selected. The Debug option instru
HLA to insert certain debugging information into your executable file (e.g., for use by OllyDbg). We will not
consider that option in this document.

5.5: Build Options with RadASM/HLA

Before discussing how to actually edit and compile programs using RadASM, we need to stop for a mom
and discuss the internal operation of RadASM and how it controls programs like HLA. RadASM was created
be a very flexible system supporting multiple assemblers and different ways of building applications. In ol
respect, this flexibility is very good - it is exactly this flexibility that allows RadASM to work with HLA (rather
than just with Microsoft's assembler, for which RadASM was initially created). On the other hand, there is
down side to this flexibility - creating HLA projects is a little bit more involved than it has to be had RadASM
been written specifically for HLA. In this section we’ll discuss the extra work involved with creating and main
taining RadASM projects.
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Take another look at Figure 21. Beside the labels “Compile RC”, “Assemble”, “Link”, etc., you'll find some
editable strings. These strings are special RadASM commands that tell RadASM what to do whenever you se
an item from RadASM'’s “Make” menu. Originally, the labels next to each of these text edit boxes correspond
to menu items in the RadASM “Make” menu; HLA, however, has renamed the menu items in the “Make” men
so they no longer correspond to the labels appearing in the “Project Options” dialog box (Figure 21). Figure
shows the relationship between the labels in the Project Options dialog box and the Make menu.

Figure 22: Correspondence Between Project Options and Make Menu
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The text appearing in the corresponding text edit box in the Project Options dialog box is a command tl
RadASM executes whenever you select the corresponding item from the Make menu. Here’s the syntax for €

of these entries:
DEL, QUT, OVMD, FILE {,FILE, ...}

DEL is a numeric entry that specfies which files to delete prior to executing the command. Normally, th

should be zero (which means “don’t delete any files.”).
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OUT is either “O”, “OT”, or “C” meaning that the command’s output goes to the RadASM output windows
(“OT"), the command produces no output (and any output is ignored, “O”), or RadASM opens up a consc
(command-line) window and sends all output to that window (“C”). For most commands except “RUN”, you'll
probably want the command’s output to go to the RadASM output window; when running the program you
probably want the output to go to a console window (at least, if you're writing a console application).

CMD is the command (command-line prompt command) to execute in response to this Make menu selecti
This includes the program’s name and any command line parameters (though you don’t usually specify the f
names to process here).

FILE is a special numeric designation (internal to RadASM) that specifies the file that the CMD is to proce:
WEe'll normally leave this blank, see the discussion on RadASM customization later in this document for mo
details on this entry.

There are three common ways people use to have RadASM run HLA to compile an HLA project: direct cor
mand execution, batch file execution, and make file execution. Each of these execution modes have their owi
of advantages and disadvantages.

Direction command execution is the default mode for RadASM/HLA “out of the box.” This mode has th
advantage of being the easiest to use. For the most part, it doesn’t require the creation of any special files in ¢
to build a given project (though the “run” command works best if you create a batch file for it). There are seve
disadvantages to this approach. First, it doesn’t work with HLA on all versions of Windows. Another disadval
tage to this approach is that it's mainly useful for single-file projects (unless you're willing to delve deep int
RadASM and learn all about customizing it for your own purposes). Yet another disadvantage is that you have
manually build eachcomponent of the project when using the direct command execution. In general, the dis
vantages would outweigh the advantages of this execution mode were it not for the fact that the direct comm
approach works best for simple projects as it doesn’t require the creation of any batch or makefiles. Howe
once you've created a few HLA projects and get comfortable with RadASM, you'll probably want to shift to on
of the other RadASM operation modes. Note that running in this mode is equivalent to creating a project w
one of the *App.tpl templates (also note that template settings always override the default settings).

Batch file execution is the second mode of operation that RadASM/HLA supports. In this mode of operati
each of the RadASM commands in the Project Options dialog box executes a batch file and that batch file t
dles whatever set of tasks is necessary for the specified Make menu option. Figure 23 shows the Project Op
dialog box with the commands to execute when operating in batch mode. Note that each of the commands sir
execute a batch file (build.bat, compilerc.bat, syntax.bat, and run.bat).
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Figure 23: RadASM in Batch Execution Mode (Project Options)
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The batch files specified in the Project Options dialog box must appear in the same directory as the other:
for project (e.g., along with the source files). These batch files contain a list of command-prompt commands
execute whenever you select one of the menu items from the Make menu. Here are the contents for each o
generic batch files supplied with RadASM/HLA:

build.bat:
hla -p:tnmp %
compilerc.bat:

echo “No Resource Files to Conpile!”
pause

syntax.bat:
hla -p:tnp -s %
run.bat:

9%
pause
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The advantage of the batch file execution scheme over the direct execution scheme is that you can exe
several commands within a batch file (unlike the direct command execution scheme). This lets you comg
multi-file projects and execute other command-line actions within the batch file. Also, the batch file scher
works with all versions of Windows. Furthermore, the batch file scheme doesn’t require any additional utili
programs to achieve this flexibility. Batch files have two main disadvantages. First, you have to write a set
batch files for every project you create (though for single-file projects, the generic batch files work fine; editil
the batch files is only necessary for more sophisticated projects). The second problem with batch files is t
force a rebuild of every file in a multi-file project, even if such work is unnecessary.

The makefile execution scheme is the most flexible of the three. Like the batch file scheme, you can exe
multiple commands and this scheme works with all versions of Windows. A big advantage of makefiles ov
batch files is that you can easily handle large multi-file projects using makefiles and you can build the proje
only recompiling the files that are necessary. Like batch files, one disadvantage to using makefiles is that
have to maintain a separate “makefile” the directs the compilation. Another disadvantage to the makefile sche
is that you have to have a separate “make” utility installed on your system (if you don'’t already have a copy
make, you can obtain one for free from Borland; see the section on “Make” for more details). Figure 24 show 1
command set for RadASM when using the makefile execution scheme with Borland’s “make.exe” progra
(note: to use Microsoft’s “nmake.exe” program, simply change each occurrence of “make” to “nmake” in the di
log box).

Figure 24: Makefile Execution Scheme (Project Options)
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The version of RadASM that ships with HLA includes several versions of the “hla.ini” initialization file that
RadASM uses. These files are the following:
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* hla.ini - this is the actual file that RadASM uses. As shipped, this is the same as hla_2000.ini (the dir
execution mode file).

* hla_2000.ini - this is the version of the hla.ini file that supports direct command execution. If you eve
change hla.ini and you want to restore the direct execution form, simply make a copy of this file ar
rename it to hla.ini.

* hla_bat.ini - this is the version of the hla.ini file that supports batch mode execution. If you want to us
batch mode execution, make a copy of this file and rename the copy to “hla.ini”.

* hla_make.ini - this is the version of the hla.ini file that supports Borland’s make.exe application for th
makefile execution mode (actually, this .ini file supports makefile execution using any make progra
named “make.exe”). If you want to use makefile mode execution, make a copy of this file and rename 1
copy to “hla.ini”.

* hla_nmake.ini - this is the version of the hla.ini file that supports Microsoft's nmake.exe application for
the makefile execution mode. If you want to use makefile mode execution, make a copy of this file and
rename the copy to “hla.ini”.

Note that the execution mode specified by the “hla.ini” files is only available when you create a new proje
without using a template (template files override the settings in the hla.ini file). Each RadASM project file yc
create (the “.rap” file) maintains the execution mode as part of that project. Should you change the execu
mode by copying some new file over the top of hla.ini, you do not change the execution modes for any pre-ex
ing projects. If you want to change the execution mode of an existing project, you will have to select tt
“Project>Project Options” menu item and edit the entries in the project option dialog box.

The remainder of this document will assume that you're using the flexible “makefile” execution mode ar
that you're creating makefiles for each of your projects. Therefore, to follow along with the examples that appe
in the remainder of this document, you should make a copy of the hla_make.ini (or hla_nmake.ini) file al
rename it to hla.ini. Another alternative is to always use one of the *AppMake.tpl or *AppNMake.tpl template
when creating new projects.

5.6: Editing HLA Source Files Within RadASM

The RadASM text editor is quite similar to most Windows based text editors you've used in the past (i.¢
RadASM generally adheres to the Microsoft Common User Access (CUA) conventions. So the cursor keys,
mouse, and various control-key combinations (e.g., ctrl-Z, ctrl-X, and ctrl-C) behave exactly as you would expe
in a Windows application. Because this is an advanced programming book, this chapter will assume that yot
used a CUA-compliant editor (e.g., Visual Studio) in the past and we’ll not waste time discussing munda
things like how to select text, cutting and pasting, and other stuff like that. Instead, this section will concentre
on the novel features you'll find in the RadASM editor.

Of course, the first file navigation aid to consider is the Project Browser pane. We've already discussed t
RadASM feature in earlier sections of this document, but it's worth repeating that the Project Browser pane |
you quickly switch between the files you're editing in a RadASM project. Just double-click on the icon of the fil
you want to edit and that file will appear in the RadASM editor window pane.

Immediately below the Project Browser pane is the “Properties” pane (if this pane is not present, you c
bring it up by selecting “View > Properties” from the RadASM View menu). This pane contains two main com
ponents: a pull down-down menu item that lets you select the information that RadASM displays in the low
half of this window. If not already selected, you should select the “.code” item from this list. The “.code” iten
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tells RadASM to list all the sections of code that it recognizes as procedures (or the main program) in an H
source file (see Figure 25).

Figure 25: The HLA Properties Window Pane

A

One very useful RadASM feature is that you can quickly jump to the start of a procedure’s bodye@trthe
statement) by simply double-clicking on that procedure’s name in the Properties Window pane. In the exam
appearing in Figure 25 (this is the “Dialog” project supplied with RadASM for HLA), double-clicking on the
“Dialog;” and “DialogProc;” lines in this list box automatically navigates to the start of the code for the selecte
procedure.

The pull-down menu in the Properties window lets you select the type of objects the assembler provides.
example, by selecting “.const” you can take a look at constant declarations in HLA. The “macro” selection le
you view the macro definitions that appear in the source file. As this chapter was first being written, the otl
property items weren’'t 100% functional; hopefully by the time you read this RadASM will have additional sup
port for other types of HLA declarations.

Another neat feature that RadASM provides is an “outline” view of the source file. Looking back at Figure 2
you'll notice that begi n Di al ogPr oc; ” statement has a rectangle with a minus sign in it just to the left of the
source code line. Clicking on this box closes up all the code betwersytireand the correspondiregnd in the
source file. Figure 26 shows what the source file looks like wheoi &heg andbi al ogPr oc procedures are col-
lapsed in outline mode. The neat thing about outline mode is that it lets you view the “big picture” without ot
the mind-numbing details of the source code for each procedure in the program. In outline view, you can quic
skim through the source file looking for important code and “drill down” to a greater level of detail by openin:
up the code for a procedure you're interested in looking at. You can also rapidly collapse or expand all proced
levels by pressing the “expand” or “collapse” buttons appearing on the lower left hand corner of the text edi
window (see Figure 26).
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Figure 26:
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Another useful feature RadASM provides is the ability to display line numbers with each line of source cod
Pressing on the line number icon in the lower-left hand corner of the text editor window (the icon with the “12:
in it) toggles the display of line numbers in the editor's window. See Figure 27 to see what the source file loc
like with line numbers displayed. The line number display mode is quite useful when searching for a line cc
taining a syntax error (as reported by HLA). Note that you can also navigate to a given line number by press

ctrl-G and entering the line number (you can also select “Edit > Goto line” from the “Edit” menu).
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Figure 27: Displaying Line Numbers in RadASM'’s Editor
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Another useful navigation feature in RadASM is supportfmkmarks. A bookmark is just a point in the
source file that you can mark. You can create a bookmark by selecting a line of text (by clicking the mouse on
gray bar next to the line) and selecting “Edit > Toggle BookMark” or by pressing shift-F8. You can navigat
between the bookmarks by pressing F8 or ctrl-F8 (these move to the next or previous bookmarks in the sol
file). RadASM (by default) provides several icons on it's toolbar to toggle bookmarks, navigate to the previous
next bookmark, or clear all the bookmarks. Which method (edit menu, function keys, or toolbar) is most con\
nient simply depends on where your hands and the mouse cursor currently sits.

The RadASM “Format” menu also provides some useful features for editing HLA programs. The “Format
Indent” and “Format > Outdent” items (also accessible by pressing F9 and ctrl-F9) move a selected block of t
in or out four spaces (so you can indent text between andendi f, for example). You can also convert tabs in
a document to spaces (or vice versa) from the “Format > Convert > Spaces To Tab” and “Format > Convert >
To Spaces” menu selections.

You'll notice that RadASM provides syntax coloring in the editor window (that is, it sets the text color for
various classes of reserved words and symbols to different colors, making them easy to identify with a qu
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glance in the editor window). Th#a.ini file accompanying the RadASM/HLA release contains a set of reason-
able color definitions for HLA's different reserved word types. However, if you don't particularly agree with this
color scheme, it's really easy to change the colors that RadASM uses for syntax highlighting. Just select
“Options > Colors & Keywords” menu item and select an item from the Syntax/Group list box (Figure 28 show
what this dialog box looks like with the Group #00 item selected). By double-clicking on an item within the
Group list box, you can change the color for all the items in that particular group (e.g., see Figure 29). RadA¢
automatically updates th#a.ini file to remember your choice of colors the next time you run RadASM.

Figure 28: Option>Colors & Keywords Dialog Box with Group#00 Selected
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You can also set the display fonts to something you're happier with if the default font (Courier New, typically
isn’t to your liking. This is also achievable from the RadASM “Option” menu.

6: Managing Complex Projects with RadASM

One of the main reasons for using a project-oriented integrated development environment like RadASM is
streamline the development of complex projects. For the sake of argument, we’ll define a “simple” project as ¢
HLA project consisting of a single “.hla” source file and, possibly, a header file. A complex project will be an
application that requires multiple source files, object modules, library modules, and resource files that must
separately compiled and linked together to form a single exectuable file. Though an IDE such as RadASN
helpful when working on simple projects, a development environment is most effective when working on large
complex projects.

Although it is possible to maintain certain complex projects using RadASM’s native capabilities, by far th
best solution for complex projects is to use a make utility or (if you don’t have access to a make utility) bat
files to control the compilation process. Though it requires a little additional labor to set up a set of batch files
a make file, the flexibility you gain by using this approach is well worth the small amount of additional effor
(effort that will be repaid many times over during the project’s development).

Before describing how to write batch files and makefiles to take over control of the compilation process frc
RadASM, perhaps it would be wise to offer a small justification for this approach. After all, RadASM has son
very sophisiticated schemes for building projects, why not stick with RadASM’s native approach? Well, there &
several reasons. First, although RadASM'’s general nature is a wonderful attribute of the system (e.qg., it allc
HLA to work with RadASM even though it was originally designed for MASM), sometingpeacHic solution is
more efficient or more powerful than a general solution. Second, although RadASM is a great development el
ronment, sometimes it’s just easier or more convenient to compile a project from the command line prompt;
using batch or make files in your RadASM projects, you can easily work from the commaordiriome within
RadASM and know that you're building your project exactly the same way in both cases. Also, tools like t
make utility have been around for quite some time and contain lots of features that you won't find in a le
mature system like RadASM. Fortunately, RadASM is flexible enough to allow the use of batch and make fil
when working on a project, so you get the best of both worlds - the convenience of an integrated developn
environment, and the power and flexibility of make files.

6.1: Project Maintenance with Batch Files

The batch file approach is usable by those who do not have access to a make utility (or those who want to
tribute RadASM projects to others who might not have a make utility available). Although batch files are mo
flexible than native RadASM builds, you should really attempt to use the make file approach unless there
some extenuating reasons why you would rather go with the batch file approach (e.g., the need to distrit
RadASM/HLA projects to people who might not have a make utility).

A batch file is simple an ASCII text file that contains a sequence of command-line commands. The Windor
command-line interpreter executes each line of text in a batch file just as though you'd typed those comma
directly into a command window. By placing multiple commands in a batch file, you can execute as many co
mands as necessary to build your project. For example, suppose you have a little utility that increments a ver
number embedded in an HLA header file. You could execute a batch file that bumps up the version number
builds the HLA application using the following sequence of commands:

BunpVer si on ver si on. hhf
hl a Fil eThat | ncl udesVersi onFil e. hl a
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Batch files also let you specify command-line parameters, e.g.,

soneCnd parml parn parnB ...

You may refer to these command-line parameters within the batch file using %1, %2, %3, etc. For example,
default build.bat file that RadASM will create for you if you specify the use of one of the *AppBatch.tpl templat:
files is

hla -p:tnmp %A
RadASM (by default) invokes this build.bat file using a command line like the following:

build filenane. hla

The batch file processor substitutes “filename.hla” for the “%1” within the batch file.

The big problem with RadASM’s native compilation facilities is that it doesn’t particularly know what files
you want to compile. It will supply the main project name (or, with appropriate customization, all the files in
given project), but it won't let you easily pick and choose which files you want to process. That's where bat
files (and makefiles) are useful. In a project-specific batch file, you can easily specify any or all files that y
want to compile and link together into a single executable. For example, if you have a project that combines t
HLA files, a resource (.rc) file, and a specialized library, you could handle this compilation with the followin
command in a batch file:

hla nyProj.hla subroutines.hla resources.rc speciallib.lib

Such a command line could not be built (automatically) from within RadASM. This is particularly true if some o
the files are not present in the project’s directory (e.g., common object and library files present in a separate
directory).

If you create a project with one of the *AppBatch.tpl templates, or create a generic project using tt
hla_batch.ini file as your hla.ini file, then RadASM will, by default, connect the following Make menu items tc
the following batch files.

Table 2: RadASM/HLA Make Menu/Batch File Correspondence

Make Menu Item Corresponding Batch File
Build build.bat
Build All build.bat

Compile Resource compilerc.bat

Syntax Check syntax.bat

Run run.bat

Note that the Build and Build All menu items both invoke the same batch file. The Build menu item’s intent |
to build the application by compiling only those files that absolutely need to be compiled. This feature is gen
ally available only if you're using make files. Therefore, if you choose the Build menu item when using batc
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files, it will generally recompile all files in the application. The Compile Resource and Syntax Check menu iter
in the Make menu will invoke their corresponding batch files that will contain commands to compile a resour:
file (if any) or run the HLA compiler in a “compile to assembly” mode (no object or executable output, i.e.,
syntax check of the file).

The run.bat file is somewhat special. The default run.bat file takes the following form:

%
pause

RadASM will pass a command line parameter of the fgormjéctname.exe” to the run.bat file. Assuming
that your project has compiled the files to produce the execufabjectname.exe”, this batch file will execute
your application and then wait until you hit the enter key before it closes up the console window that executes
batch file (this gives you the opportunity to review any output produced by console applications).

If you would prefer to execute different batch commands when selecting items from RadASM’s Make men
you can specify the commands to execute by selecting the “Project>Project Options” menu item. This opens
dialog box that let’'s you specify the command line parameters for each of the menu items. See the discus
elsewhere in this document for more details.

In general, batch files are not the most appropriate way to deal with complex projects. Make files are a m
better solution. Therefore, unless you absolutely have to, you should avoid using the RadASM/HLA batch f
compilation scheme.

6.2: Project Maintenance with Make Files

Makefiles provide the best way to build complex projects when using RadASM/HLA. They are more eff
cient, they are safer, and they give you more control over the compilation process than you will get wi
RadASM’s native mode or when using batch files. For most projects, the make file build scheme is, by far, -
best. There are, of course, a couple of disadvantages to using make files. Specifically, you need to have a
utility in order to use makefiles and you need to learn the “make language” in order to use make files. For
nately, a decent version of make is available for free from Borland and learning make is not that difficult (see
discussion of make earlier in this document). However, the advantages of make files far outweigh the disad\
tages, so you should give make files serious consideration if you're not sure which RadASM/HLA compilatic
scheme to use.

Here are the commands that RadASM executes whenever you select an item from RadASM’s make m
when using make files to build your application:

Build menu item make buil d
Build All nenu item make buil dal |
Synt ax Check menu item make synt ax
Conpi |l e Resource nenu item make conpilerc
Run menu item make run

These commands all assume that there is a single file, “makefile” present in the project directory. These c
mands will execute theuild, buildall, syntax, compilerc, or run dependencies in the makefile, respectively.
Here’s what the default makefile (supplied with RadASM/HLA) looks like:

build: $(hlafile).exe

buildall: clean $(hlafile).exe

Page 287



conpi |l erc:
echo No Resource Files to Process!

synt ax:
hla -s $(hlafile).hla

run: $(hlafile).exe

$(hlafile)
pause

cl ean:
delete tnp

del ete *.exe
del ete *.obj
delete *.link

delete *.inc
del ete *.asm
del ete *. nmap

$(hlafile).exe: $(hlafile).hla
hla $(DEBUG -p:tnp $(hlafile)

For simple projects (i.e., projects consisting of a single HLA source file), you'll be able to use the makefi
as-is. RadASM automatically supplies the project’s name as the “hlafile” variable to build your project whenev
you select an item from the RadASM “Make” menu. For more complex projects, you're going to want to edit th
makefile extensively to add additional dependencies and commands.

The build dependency in this make file executes whenever someone selects the “Make>Build” menu iten
RadASM. The intent of this command is to build the application with as little processing as possible. That is,
several of the files needed to build the final executable have already been compiled into object files, this ct
mand should not recompile those files, it should use the up-to-date objects as-is and only recompile those
whose source files are newer than the object files.

The buildall dependency in the makefile executes whenever someone selects the “Make>Build All” me!
item in RadASM. The intent of this command is to do a complete build of the system, ignoring any object file
that are already up to date. The typical execution of this command involves deleting all temporary files (e.
object files) by executing the “clean” operation, and then doing a build.

The compilerc dependency executes whenever you select the RadASM “Make>Compile Resource” me
item. In the default make file provided with RadASM/HLA, this command simply displays a brief diagnostic
message. If your project has some resource files that you need to compile with Microsoft’s resource compi
then you would normally specify the dependencies and commands needed to process those resource files
the compilerc dependency. For example, if your project includes a resource file named “myProject.rc”, yot
typically edit the makefile to add/modify the following:

build: $(hlafile).exe $(hlafile).res
buildall: clean $(hlafile).exe $(hlafile).res
conpilerc: $(hlafile).res

syntax: conpilerc
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hla -s $(hlafile).hla

$(hlafile).res: $(hlafile).rc
rc -v $(hlafile).rc

Of course, once you start making major modifications to the makefile, you can probably drop the use of
$(hlafile) variable and use the direct filenames (variables are great for generic makefiles; however, they ten:
obscure makefiles created for a specific project). That is, for a project like “myProject” with a “myProject.hla
file and a “myProject.rc” file you'd probably just create a makefile like the following:

bui | d: nyProject. exe
buil dall: clean nyProject. exe
conpilerc: nyProject.res

synt ax:
hla -s nyProject.hla

run: myProject.exe

nmyPr oj ect
pause

cl ean:
delete tnp
del ete *.exe
del ete *. obj
delete *.1link
delete *.inc
del ete *.asm
delete *. map
delete *.res

nyProj ect.exe: nyProject.hla nmyProject.res
hla $(DEBUG -p:tnp nyProject nmyProject.res

nyProject.res: nyProject.rc
rc -v nyProject.rc

Always remember! If you use the RadASM template facility to create a new project and

7: RadASM Menus

The following sections describe many of the RadASM menu items and their applicability to HLA softwars
development. For a full discussion of each menu item, please see the on-line RadASM help file.
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7.1: The RadASM File Menu

The RadASM file menu provides all the common file operations you'd expect in a Windows application, plt
a few RadASM specific entries (see Figure 30).

Figure 30: RadASM File Menu
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7.1.1: File>New Project

This menu option lets you create a new project using RadASM (this process was explained in detail earlie
this document). When using RadASM/HLA, you'’re best bet is to always create a new RadASM project using o
of the RadASM templates supplied with the RadASM/HLA package. The end result of the “File>New Projec
selection is a new project directory with associated files (including a RadASM *“.rap” file that describes tf
project plus any source files you've created for the project).
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7.1.2: File>Open Project

This menu option opens a dialog box that lets you open an existing RadASM project (.rap file). See Figure
for details. From this dialog box you can locate the .rap file for your particular project and selecting that file w
open up the project and its associated files.

Figure 31: RadASM Open Project Dialog Box
d B
Look jr: Ia Projects j = |=_°F e
|:|Dialn:|g
1w
File narne: I j Open I
Files of type: IF'n:.ie.:t [*.rap] j Cancel ’L
£
7.1.3: File>Close Project

Selecting this menu item closes any open project (you may only have one project open at a time). If any m
ifications have been made to any files in the project, you will be asked whether you want to save them bet
closing the project. Note that this menu item is only active if you have a currently open project.

7.1.4: File>Delete Project

This menu item deletes the currently open project. Use this option with care. Once you delete a project i
gone. This menu item is only active if you have an open project and it deletes that project.

7.1.5: File>New File

The options creates a new text file and opens up a window for that text file in the editor. Note that this f
does not automatically become a part of any project (including the currently open project, if there is one). See
discussion of the Project menu earlier in this document if you want to insert a file into the currently open:
project.
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7.1.6:

This command opens a text file found on the disk. This file does not have to belong to a currently oper

File>Open

project, and once opened it does not become part of the current project.

7.1.7:

This command opens an arbtrarily typed file (not necessarily a text file) in a hex-editor window (see Figu
32 for an example of the display of the “hw.exe” file in hex format). Note that you can edit this file (using he
values) and save the result back to disk. This is for advanced programmers only! You can do some serious c

File>Open as Hex

age to an executable file if you go poking around in it.

Figure 32:
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7.1.8:

This command closes the topmost open window. If there are any outstanding modifications, you will be ask

File>Close File

if you want to save the file before closing it.

. ™
»
_ i
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7.1.9: File>Save File

This saves the top-most open file to disk, without closing the file. Any old data in the file on the disk |
replaced.

7.1.10: File>Save File As

This saves the data in the top-most open file under a different name. The old data in the original file
unchanged. Note that the default name for the top-most file changes to whatever name you supply, so future s
of this file will save their data to the new file rather than the old file.

7.1.11: File>Save All Files

This quickly saves all modifies files that are open in the editor.

7.1.12: File>Recent Files

This is a hierarchical menu item. Selecting this menu item opens up a secondary menu listing files you
recently edited with RadASM. You may open one of these files by selecting the specified file from the list.

7.1.13: File>Page Setup

Opens a generic Windows’ Printer Set-up dialog.

7.1.14: File>Print

Opens the generic Window’s printer dialog box.

7.1.15: File>Exit
Quits RadASM.

7.2: Edit Menu Iltems

7.2.1: Edit>Undo, Redo, Cut, Copy, Paste, Delete, Select All

Generic editing options available in most Windows applications
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7.2.2: Edit>Find, Find Next, Find Previous, Replace, Find Word

Opens up a very typical find (or replace) dialog box. (see Figure 33). Note that by checking the “project” bc
you can instruct RadASM to search for a string throughout a project. All the other options are standard Windo
User Interface items that you've seen before.

Figure 33: Find Dialog Box
Find. kS|
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I~ Project e Al Cancel |
7.2.3: Edit>Goto Line

This menu item opens up a small dialog box that lets you enter a line number. RadASM displays that line
the top-most open window.

7.2.4: Edit>Expand Block

This menu item expands or compresses a begin..end block in an HLA source file (outline mode).

7.2.5: Edit> Next/Previous/Got/Toggle/Clear Bookmark

RadASM provides a bookmark facility that lets you place markers (bookmarks) on lines of code in yol
source file. You can quickly navigate between bookmarks by selecting the Next/Previous Bookmark menu ite
(or by pressing F8 or Ctrl-F8). You can also jump to a specific bookmark (Goto Bookmark) or clear all the s
bookmarks in your source file. Bookmarks are especially useful for quickly switching between two sections
code in a source file.

7.3: The View Menu

The View menu lets you hide or make visible certain components of the RadASM user interface. This me
allows you to enable or disable the following components:

» Toolbar

» Toolbox

e Output Window

* Project Browser

* Properties

» Tab Select
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e |nfo Tool
e Status Bar

7.4: Format Menu

The format menu contains several useful items that operate on the text within your source file.

7.4.1: Format>Indent

Indents the selected lines of text by one tab stop (the indentation is to the right).

7.4.2: Format>Outdent

Outdents the selected lines of text by one tab stop (the outdention is to the left).

7.4.3: Format>Comment

This command places the HLA line comment delimeter (“//”) at the beginning of each line.

7.4.4: Format>Uncomment

This command deletes the comment delimiters appearing at the beginning of a block of selected lines.

7.5: The Project Menu

The project menu contains several items that let you manage your RadASM projects.

7.5.1: Project>Add New

This menu item lets you add a new file to a project. This is a hierarchical menu item that lets you add sou
(.hla) files, header (.hhf) files, resource (.rc) files, text (.txt) files, dialog (.dlg) files, menu (.mnu) files, modu
(-hla) files, or other arbitrary files to your project.

With a bit of project customization, you can have RadASM build a multi-module project by adding modul
files to your project. However, if you're interested in creating complex multi-module projects, you're probabl
better off using makefiles to control your project builds. For more information about modules in RadASM, plea
consult the RadASM on-line documentation.

As its name suggests, this menu option creates a new (empty) file to add to a project. You will have to edit
file this option creates in order to place data in the file.

7.5.2: Project>Add Existing

This is another hierarchical menu item that lets you select some file on your hard drive and add it to the ¢
rent project. If you've got some existing files you'd like to convert to a RadASM project, this is the option yo!
use to add those files to a project. Note that this option does not copy the file into your project; it simply create
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link to the file whereever it is on the disk. If you want a copy of the file in your project’s directory you shoulc
copy the file to your project directory before adding the file to your project.

7.5.3: Project>Resource

This menu item lets you edit your resource file in a structured fashion. This includes AVI data, Bitmaps, ct
sors, icons, images, midi data, and so on. This option opens a dialog box that lets you select the resource typs
internal program identifier and value, and the file containing the resource data. By pressing the “export” buttor
the dialog box that comes up, you can get the text to cut and paste to a resource (.rc) file. See Figure 34 fc
example.

Figure 34: Project>Resource Dialog Box (and Export Output)
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7.5.4: Project>Stringtable

This menu item opens up a dialog box that lets you create string resources. You type in strings, identifie
and values, and then press the export button (see Figure 35). The dialog box writes to the output window a
set that you can cut and paste into a resource (.rc) file.

Figure 35: Project>Stringtable Dialog Box
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7.5.5: Project>Versioninfo

This menu item creates a version information resource. You enter all the appropriate information in the dial
box that comes up (see Figure 36), press the export button, and RadASM writes a resource (.rc) file compa
block of text to the output window that you can cut and paste to an appropriate resource file.

Figure 36: Project>Versioninfo Menu Item
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7.5.6: Project>Set Assembler

This option is only available if you've set up RadASM to work with other assemblers in addition to HLA.
The RadASM/HLA package leaves this option disabled, by default.

Page 298



7.5.7: Project>Remove From Project

This menu item removes the selected file (selected in the project browser) from the project.

7.5.8: Project>Create Template

This menu item lets you create your own custom templates for RadASM projects. See the on-line help
more details concerning the creation of templates.

7.5.9: Project>Project Options

This is one of the more important options under the Project menu. This option (which has been discussed
lier) lets you set various options for the currently opened project. This includes the selection of debug/rele:
mode, which items appear in the make menu, and the specification of commands to execute for each of the i
in the make menu. See the discussion earlier in this document or the on-line help for more details.

7.5.10: Project>Main Project Files

This lets you specify the file types that a project can use. Note that it is *very* dangerous to modify this fi
list for an existing project. You can easily break RadASM/HLA's build facility by changing these names. Onl:
expert RadASM users should play with this dialog box/menu item See the on-line help and the RadASM custo
ization guid for more details.

7.6: Make Menu

The make menu has been fully discussed elsewhere in this document. Note that RadASM/HLA uses a spe
layout for the Make menu that is not typical of RadASM when used with other assemblers. Therefore, wh
reading the on-line help, you’ll notice that the items don’t correspond to the items present in the RadASM/HL
make menu. As it turns out, the items in this menu are customizable on a project by project basis (which is f
they got changed for RadASM/HLA). See the section on Customizing RadASM for more detalils.

7.7 The Tools Menu

This menu runs various little applications (“applets”) including the “sniplets” manager, the notepad edito
the Windows calculator, the command line prompt (command window), ASCII table, and a toolbar generat
application. Of these, the “sniplets manager” is probably of greatest interest to HLA programmers. The snipl
manager lets you save short pieces of code (“sniplets”) that you can cut and paste into your current project.
can expand the available sniplets by saving files in the ..RadASM\HLA\Sniplets subdirectory.

7.7.1; The Window Menu

This menu lets you organize the window display in RadASM. The principle items you use in this menu a
the file listings at the bottom of the Window Menu. From here, you can quickly select (and bring to the front) al
given editor window that is currently open.
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7.8. The Option Menu

This menu lets you open up dialog boxes that control how RadASM operates. Most of the items in this me
are for advanced RadASM users only, so we’ll not spend a whole lot of time discussing them, but a few of 1
menu items are quite useful and deserve a quick mention.

7.8.1: Option>Code Editor Options

This menu item opens the Code Editor Options dialog box (see Figure 37) that lets you set various edi
wide options that are useful while editing projects.

Figure 37: Code Editor Option Dialog Box
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7.8.2: Options>Colors & Keywords

This menu item lets you select the colors that RadASM will use for syntax high-lighting and other purpos

within the editor. You can also choose the keywords that RadASM will recognize (for coloring purpose) withi
this dialog box (see Figure 38).

Figure 38: Colors & Keyword Dialog Box
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7.8.3: Options>Code Editor Font

This menu item brings up a font selection dialog. RadASM uses this font whenever displaying source cox
Note that you should always choose a fixed pitch font (e.g., courier or fixedsys) when editing source co
Mainly, you’ll use this option to change the size of the font in your display windows.

7.8.4: Options>Line Number Font

This brings up a font dialog box that lets you choose the font RadASM uses when displaying line numbe
This is usually a smaller font than used for code or text.

7.8.5: Options>Text Editor Font

This brings up a font selection dialog box that lets you choosethe font used when editing text files. Typical
this would be the same font as the code.
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7.8.6: Options>Printer Options, Printer Font

Th Printer Options dialog lets you specify page headings and output color capabilities for print-outs fro
RadASM.

The Printer Font menu item opens up a font selection dialog that lets you choose the output font when pr
ing text from RadASM.

7.8.7: Options>File Browser

This menu item opens up a small dialog box that lets you select the directories that RadASM will cyc
through when pressing the arrow buttons in the project browser pane. This dialog also lets you select the file
ters the project browser window will use when displaying files.

7.8.8: Options>External File Types

This menu lets you specify various non-RadASM recognized file types and the applications that RadAS
will open in order to process such files.

7.8.9: Options>Sniplets

This menu item opens a dialog box that lets you tell RadASM how you want to cut and paste sniplets ir
your code.

7.8.10: Options>Set Paths

This option brings up a dialog box that lets you specify where RadASM can find certain folders in the sy
tem. Generally, it's dangerous to mess with these paths as the RadASM/HLA installation should set these p:
up properly for you. Be sure to consult the RadASMini.rtf document (shipped with RadASM) if you want tc
change these items.

8: Customizing RadASM

RadASM is a relatively generic integrated development environment for assembly language developme
This single programs supports the HLA, MASM, TASM, NASM, and FASM assemblers. Each of these differet
assemblers feature different tool sets (executable programs), command line parameters, and ancillary tool:
order to control the execution of these different programs, the RadASM system uses “.INI” files to let you spec
ically configure RadASM for the assembler(s) you're using. HLA users will probably want to make modifica
tions to two different “.INI” files that RadASM readsdasm.ini andhla.ini. You'll find these two files in the
subdirectory containing thredasm.exe executable file. Both files are plain ASCII text files that you can edit with
any regular text editor (including the editor that is built into RadASM).

The RadASM package includes an “.RTF” (Word/Wordpad) documentation file that explains the basic form
of these “.INI” files that RadASM uses. Readers interested in making major changes to these “.INI” files,
those attempting to adopt RadASM to a different assembler, will want to read that document. In this chapt
we’ll explore the modifications to a basic set of “.INI” files that a typical HLA user might want to make. The
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assumption is that you're starting with the stoattasm.ini andhla.ini files that come with RadASM and you're
wanting to customize them to support the development paradigm that this document proposes.

8.1: The RADASM.INI Initialization File

Theradasm.ini file specifies all the generic parameters that RadASM uses. In particular, this “.INI” file spec
ifies initial window settings, file histories, OS and language information, and menu entries for certain user mo
fiable menus. RadASM, itself, actually modifies most of the information in this “.ini” file. However, there are
few entries an HLA user will need to change and a couple of entries an HLA user may want to change. We'll ¢
cuss those sections here.

Note: there is a preconfigured radasm.ini file found in the WPA samples subdirectory. This initialization fil
is compatible with all the sample programs found in this book and is a good starting point should you decide
make your own customizations to RadASM.

The first item of interest in theadasm.ini file is the “[Assembler]” section. This section in the “.INI” file
specifies which assemblers RadASM supports and which assembler is the default assembler it will use when
ating new projects. By default, the “[Assembler]” section takes the following form:

[ Assenbl er]
Assenmbl er=masm fasm tasm nasm hl a

The first assembler in this list is the default assembler RadASM will use when creating a new project. The st
dardradasm.ini file is set up to assume that MASM is the default assembler (the first assembler in the list is i
default assembler). HLA users will probably want to tell RadASM to use HLA as the default assembler, this
easily achieved by changing the “Assembler=" statement to the following:

[ Assenbl er]
Assenbl er =hl a, masm f asm t asm nasm

Changing the default assembler is the only “necessary” change that you’ll need to make. However, there a
few additional changes you'll probably want that will make using RadASM a little nicer. Again, by default,
RadASM assumes that you're developing MASM32 programs. Therefore, the help menu contains several ent
that bring up help information for MASM32 users. While some of this information is, arguably, of interest t
HLA users, a good part of the default help information doesn’'t apply at all to HLA. Fortunately, RadASM
radasm.ini file lets you specify the entries in RadASM's help menu and where to locate the help files for thos
menu entries. The “[MenuHelp]” and “[F1-Help]” sections specify where RadASM will look when the user
requests help information (by selecting an item from the “Help” menu or by pressing the F1 key, respectivel
The defaulradasm.ini file specifies these two sections as follows:

[ MenuHel p]

1=8W n32 Api, 0, H $SH W n32. hl p
2=8&X86 Op Codes, 0, H, $H\ x86eas. hl p
3=&MasnB2, 0, H, $H\ MasnB2. hil p
4=$Resource, 0, H, SH\Rc. hl p
5=A&gner, 0, H, $H\ Agner. hl p

[ F1- Hel p]

F1=$H W n32. hl p
CF1=$H\ x86eas. hl p
SH1=$H\ MasnB2. hl p
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CSF1=$H\ Rc. hl p

Each numbered line in the “[MenuHelp]” section corresponds to an entry in RadASM's “Help” menu. Thes
entries must be have sequential numbers starting from one and these numbers specify the order of the item i
“Help” menu (the order in theadasm.ini file does not specify the order of the entries in the “Help” menu, you do
not have to specify the “[MenuHelp]” entries in numeric order, RadASM will rearrange them according to th
numbers you specify). Entry entry in the “[MenuHelp]” section takes the following form:

menu# = Menu Text, accelerator, H helpfile

where “menu#” is a numeric value (these values must start from one and there can be no gaps in the set), “N
Text” is the text that RadASM will display in the menu for that particular item, accelerator is a Windows’ accel
erator key value (generally, this is zero, meaning no accelerator value), “H” is required by RadASM to identi
this as a “Help” entry, and “helpfile” is the path to the help file to display (or a program that will bring up a hel
file).

You may have noticed the ampersand character (“&”) in the menu text. The ampersand precedes the char:
you can press on the keyboard to select a menu item when the menu is opened. For example, pressing “X” v
the menu is open (with the “[HelpMenu]” items in this example) selects the “X86 Op Codes” menu entry.

You will note that the paths in the “[MenuHelp]” section all begin with “$H". This is a RadASM shorthand
for “the path where RadASM can find all the help files.” There is no requirement that you use this shortcut
ewven place all your help files in the same directory. You could just also specify the path to a particular help f
using a fully qualified pathname like\hla\doc\Win32.hIp. However, it's often convenient to specify paths using
the various shortcuts that RadASM provides. RadASM supplies the shortcuts found in Table 3.

Table 3: Path Shortcuts for Use in RadASM “.INI” Files

Shortcut Meaning

$A= Path to where RadASM is installed

$B= Where RadASM finds binaries and executables (e.g., c:\hla)

$D= Where RadASM finds “Addin” modules. Usually $A\AddIns.

$H= Where RadASM finds “Help” files. Default is $A\Help, but you'll probably want to
change this to $B\Doc.

$l= Where RadASM finds include files. Default is $A\Include, but you'll probably want to
change this to $B\include.

$L= Where RadASM finds library files. Default is $A\Lib but you'll probably want to change
this to $B\nlalib.

$R= Path where RadASM is started (e.g., c:\RadASM).

$P= Where RadASM finds projects. This is usually $R\Projects.

$S= Where RadASM find snippets. This is usually $R\Snippets.

$T= Where RadASM finds templates. This is usually $R\Templates

$M= Where RadASM finds keyboard macros. This is usually $R\Macro
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You can define several of these variables irhthéni file. See the next section for details.

As noted earlier, the default help entries are really intended for MASM32 users and do not particularly apy
to HLA users. Therefore, it's a good idea to change the “[MenuHelp]” entries to reflect the location of sorm
HLA-related help files. Here are the “[MenuHelp]” entries that might be more appropriate for an HLA installa
tion (assuming, of course, you've placed all these help files in a common directory on your system):

[ MenuHel p]

1=@Wn32 Api, 0, H $H W n32. hl p

2=&Resource, 0, H, $H Rc. hl p

3=A&gner, 0, H, $H\ Agner . hl p

4=&HLA Ref erence, 0, H, $H\ PDF\ HLARef . pdf

5=HLA St andard &Library, 0, H, $H\ pdf\ HLASt dI i b. pdf
6=&Ker nel 32 API, 0, H, $H\ pdf \ ker nel r ef . pdf

7=&User 32 API, 0, H, $H\ pdf\ user Ref . pdf

8=&GDI 32 API, 0, H, $H\ pdf \ GDI Ref . pdf

Here’s a suggestion for the F1, Ctrl-F1, Shift-F1, and Ctrl-Shift-F1 help items:

[ F1- Hel p]
F1=$H W n32. hl p

CF1=$H\ PDF\ HLARef . pdf
SF1=$H\ pdf\ HLASt dI i b. pdf
CSF1=$H\ Rc. hl p

These are probably the extent of the changes you’ll want to make to the radasm.ini file for HLA use; the
are, however, several other options you can change in this file, pleasersed8Mini.rtf file that accompanies
the RadASM package for more details on the contents of this file.

8.2: The HLA.INI Initialization File

The hla.ini file is actually where most of the customization for HLA takes place inside RadASM. This file

lets you customize RadASM'’s operation specifically for KLAhehl a.ini file appearing in the WPA subdi-
rectory (on the accompanying CD-ROM or in the Webster HLA/Examples download file) contains a set
default values that provide a good starting point for your own customizations.

Note: althoughnla.ini provides a good starting point for a system, you will probably need to make changes t
this file in order for it to work on your specific system. Without these changes, RadASM may not work on yol
system.

Without question, the first section to look at in kih@ini file is the section that begins withPat hs] ”. This
is where you tell RadASM the paths to various directories where it expects to find various files it needs (see Te
3 for the meaning of these various path values). A typjcat'hs] ” section might look like the following:

[ Pat hs]
$A=C:\H a
$B=$A

$D=%R\ AddI ns
$H=$A\ Doc

$I =$A\ | ncl ude
$L=$A\hl alib

6. There are comparable initialization files for MASM, TASM, NASM, FASM, and other assemblers that RadASM supports.
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$P=3R\ H a\ Proj ect s
$S=3R\ H a\ Sni pl et s
$T=3R\ H a\ Tenpl at es
$M=$R\ H a\ Macr o

Note that thesA prefix specifies the path where RadASM can find the executables for HLA. In fact, RadAS
does not run HLA directly (remember, we're going to have the make program run HLA for us), but the applic
tion path §A) becomes a prefix directory we’ll use for defining other directory prefdeesure to check this
path in your copy of theal a. i ni file and verify that it points at your main HLA subdirectory (usually “C:\HLA”
though this may be different if you've installed HLA elsewhere).

The$R prefix specifies the path to the subdirectory containing RadASM. RadASM automatically sets up th
prefix, you don't have to explicitly set its value. The remaining subdirectory paths are based off efthearthe
fix or thes$R prefix.

The “[Project]” section of the hla.ini file is where the fun really begins. This section takes the following forn
in the default file provided in the WPA subdirectory:

[ Project]

Type=Consol e App, Di al og App, W ndows App, DLL

Fi | es=hl a, hhf, rc, def

Fol der s=Bak, Res, Tnp, Doc

MenuMake=Bui | d, Bui I d Al |, Conmpi | e RC, Check Syntax, Run
G oup=1

Gr oupExpand=1

The line beginning withType=" specifies the type of projects RadASM supports for HLA. The default con-
figuration supports console applications (“Console App”), dialog applications (“Dialog App”), Windows applica:
tions (“Windows App”), and dynamic linked library (“DLL”). The names are arbitrary, though other sections of
the hla.ini file will use these names. Whenever you create a new project in HLA, it will create a list of “Projec
Type” names based on the list of names appearing aftee=" in the “[ Proj ect]” section. Adding a string to
this comma-separated list will add a new name to the project types that the RadASM user can select from (n
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however, that to actually support these project types requires some extra work later diaimtHée). Figure
39 shows what the New Project dialog box in RadASM displays in response to the entries on the “Type=...” lir

Figure 39: RadASM Project Types

x
—Agzembler
— Project Type
{* Conzole App
" Dialog &pp
" Windows App
i~ DLL

Project Mame: |

Praoject Description: |

Frojects Folder: |D:MradasmbHIa4Projects

L
Template: | _I
¢ Back | B [ | | Cancel I

The line beginning with “Files=" in the “[Project]” section specifies the suffixes for the files that RadASM
will associate with this project. The “hla” and “hhf” entries, of course, are the standard file types that HLA use
The “.rc” file type is foresource compiler files (we’ll talk about the resource compiler in a later chapter). If you
want to be able to create additional file types and include them in a RadASM project, you would add their su
here.

The “Folders=..."” statement tells RadASM what subdirectories it should allow the user to create when th
start a new project. The make file system we're going to use will assume the presence of a “Tmp” directc
hence that option needs to be present in the list. the “bak”, “res”, and “doc” directories let the user create th
subdirectories.

Figure 40 shows the dialog box that displays the information found on the “Files=" and “Folders=" lines. B
checking the appropriate boxes in the File Creation group, the RadASM user can tell RadASM to create a
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with the project’'s name and the appropriate suffix as part of the project. Similarly, by checking the appropri
boxes in the Folder Creation group, the RadASM user can tell RadASM to create the appropriate directories.

Figure 40: File and Folder Creation Dialog Box in RadASM

Project Wizard - x|

— File Creation

v hla
[ hhf
v 1z
[ def

— Faolder Creation

The “MenuMake=...” line specifies the IDE options that will be available for processing the files in this
project. Unlike the other options, you cannot specify an arbitrary list of commands here. RadASM provides fi
items in the Make menu that you can modify, you don’t have the option of adding additional items here (you c
disable options if you want fewer, though). Originally, these five slots were intended for the following com
mands:

* Compile RC (compile a resource file)

* Assemble (assemble the currently open file)

* Link (create an EXE from the object files)

* Run (execute the EXE file, building it if necessary)
* Res To Obj (convert a resource file to an object file)

Because these options aren’t as applicable to HLA projects as they are to MASM projects (on which the origi
list was built), the defaultla.ini file co-opts these make items for operations that make more sense for the wa
we’re going to be building HLA applications in this book. You can actually turn these make items on or off on
project by project basis (for certain types of projects, certain make objects may not make sense). Figure 41 skt
the dialog box that RadASM displays and presents this information. Note that in the version used here, RadA
only displays the correct labels for the check boxes in the Make Menu group. The labels on the text entry bo
should also be “Build”, “Build All”, “Compile RC”, “Check Syntax”, and “Run” (in that order), but these labels

turn out to be hard-coded to the original MASM specifications. Fortunately, you won’t normally use these te
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entry boxes (the default text appearing in them appears hiala file), so you can ignore the fact that they are
mis-labelled here.

Figure 41: RadASM Make Menu Selection Dialog Box
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v Debug
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< Back I Finizh I Cancel

For each of the project types you specify on thgé=. .. ” line in the { Proj ect]” section, you must add a
section to the hla.ini file, using that project type’s name, that tells RadASM how to deal with projects of that tyf
In the hla.ini file we're discussing here, the project types are “Console App”, “Dialog App”, “Windows App”, and
“DLL” so we will need to have sections namgsénsol e App]”, “[Di al og App]”, “[ W ndows App]”, and
“[DLL] . It also turns out that RadASM requires one additional section nametieDef NoPr oj ect]” that
RadASM uses to process files in the IDE that are not associated with a specific project.

When running RadASM, you can have exactly one project open (or no project at all open, just some arbitr
files) at a time. This project will be one of the types specified orrffpe=. . . " line in the ‘{ Proj ect ] ” section.
Based on the open project, RadASM may execute a different set of commands for each of the items in the V
menu; the actual commands selected are specified in the project-specific sectiomtaghttide. Here’s what
the ‘I MakeDef NoPr oj ect ] ” section looks like:

[ MakeDef NoPr oj ect ]
MenuMake=1,1,1,1,1

1=0, O make build,

2=0, O nake buildall,

3=0, O, make conpilerc,

0, O nake synt ax,

, O make run,

0, O nake dbg_buil d,

0, O nake dbg_buil dal I,
0, O nake dbg_conpil erc,
0, O nake dbg_synt ax,
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15=0, C, nake dbg_run,

The “MenuMake=...” line specifies which items in the RadASM Make menu will be active when a project o
this type is active in RadASM (or, in the casefeDef NoPr oj ect , when no project is loaded). This is a list of
boolean values (true=1, false=0) that specify whether the menu items in the Make menu will be active or dea
vated. Each of these values correspond to the items on the MenuMake line in the “[Project]” section (in our ce
this corresponds to “Build”, “Build All", “Compile RC”, “Syntax Check”, and “Run”, in that order). A “1” acti-
vates the corresponding menu item, a zero deactivates it. For most HLA project types, we’ll generally leave al
these options enabled. The exception is DLL; normally you don't “run” DLLs so we’ll disable the run optior
when building DLL projects.

The remaining lines specify the actions RadASM will take whenever you select one of the items from tt
Make menu. To understand how these items work, let’s first take a look at another section in the hla.ini file,
“[ MenuMake] ” section:

[ MenuMake]

1=&Bui l d, 55, M 1
2=Build &All,31, M2
3=&Conpi l e RC, 91, M 3
4=&Synt ax, 103, M 4
5=-,0,M

6=&Run, 67, M 5

Each item in the["MenuMake] ” section corresponds to a menu entry in the Make menu. The numbers specify th
index to the menu entry (e.g., “1=" specifies the first menu item, “2=" specifies the second menu item, etc.). T
first item after the “n=" prefix specifies the actual text that will appear in the Make menu. If this text is just th
character “-” then RadASM displays a menu separator for that particular entry. As you can see, the default m
entries are “Build”, “Build All”, “Compile RC”, “Syntax”, and “Run”.

The next item, following the menu item text, is the accelerator value. These are “magic” values that spec
keystrokes that do the same job as selecting items from the menu. For example, 55 (in the “Build” item) cor
sponds to Shift+F5, 31 (in “Build All") corresponds to F5. We’'ll discuss accelerators in a later chapter. So ju
ignore (and copy verbatim) these files for right now.

The third item on each line is always the letter “M”. This tells RadASM that this is a make menu item.

The fourth entry on each line is probably the most important. This is the command to execute when some:
selects this particular menu item. This is either some text containing the command line to execute or a num
index into the current project type. As you can see in this example, each of the commands use an index value
through five in this example). These numbers correspond to the lines in each of the project sections. For exan
if you select the “Build” option from the Make menu, RadASM notes that it is to execute command #1. It goes
the current project type section and locates the line that begins with “1=...” and executes that operation, e.g.,

1=0, O neke buil d,

In a similar vein, selecting “Build All” from the Make menu instructs RadASM to execute the command tha
begins with “2=...” in the current project type’s section (i.2=0} O, make buil dal I, ”). And so on.

The lines in the project type section are divided into two groups, those that begin with 1, 2, 3, 4, or 5 a
those that begin with 11, 12, 13, 14, or 15. The “[MenuMake]” command index selects one of the comman
from these two groups based on whether RadASM is producing a “release build” or a “debug build”. Relee
builds always execute the command specified by the “[MenuMake]” command index (i.e. 1-5). If you're buildin
a debug version, then RadASM executes the commands in the range 11-15 in response to command indexe:
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WE'll ignore debug builds for the time being (we’ll discuss them in a later chapter on debugging). So for rig|
now, we'll always assume that we're building a release image.

The fields of each of the indexed commands in the project type section have the following meanings:

i ndex = del ete_option, output_option, command, files

Thedelete option item specifies which files to delete before doing the build. If this entry is zero, then RadASM
will not delete any files before the build. Because we’re having a make file do the actual build for us, and it c
take care of cleaning up any files that need to be deleted first, we'll always put a zero here when using RadA
with HLA.

The output_option item is either “C”, “O” (that's an “oh” not a “zero”), or zero. This specifies whether the
output of the command will go to a Windows console window (“C”), the RadASM output window (“O”, which is
“oh”), or the output will simply be thrown away (zero). We’ll usually want the output sent to RadASM'’s output
window, so most of the time you'll see the letter “O” (“oh”) here.

The command entry is the command line text that RadASM will pass on to windows whenever you execut:
this command. This can be any valid command prompt operation. For our purposes, we’'ll always use a m
command with a single parameter to specify the type of make operation to perform. Here are the comma
we're going to support in RadASM:

* Build - “make build”

» Build All - “make buildall”’

» Compile RC - “make compilerc”
* Syntax - “make syntax”

* Run - “make run”

Now it's up to the makefile to handle each of these various commands properly (using the standard make
scheme we defined in the first chapter).

This may seem like a considerable amount of indirection -- why not just place the commands directly in t
“[ MenuMake] ” section? However, this scheme is quite flexible and makes it easy to adjust the options on a proj
type by project type basis (in fact, it's even possible to set these options on a project by project basis).

With this discussion out of the way, it's time to look at the various project type sections. Without further ad
here they are:

[ Consol e App]
Files=1,1,1,1,0,0

Fol ders=1,0,1,0
MenuMake=1,1,1,1,1,0,0,0
1=0, O, nake buil d,
2=0, O, make buil dall,
3=0, O, make conpilerc,

0, O nake synt ax,

C, nake run,

0, O nake build,

0, O nake buildall,

0, O nake conpilerc,
0, O nake synt ax,
0, C, nake run,
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Console applications, by default, want to create an .HLA file and a .HHF file, a BAK folder and a TMP folde
All menu items are active for building and running console apps (that is, there are five onegafteke”).
Finally, the commands (*1=...” “2=...%, etc.) are all the standard build commands.

[ D al og App]
Files=1,1,1,0,0

Fol ders=1,1,1
MenuMake=1,1,1,1,1,0,0,0
1=0, O nmake buil d,

2=0, O, make buil dal I,

3=0, O, make conpilerc,

0, O nake synt ax,

, C, make run,

0, O, make build,

0, O nmake buildall,

0, O nake conpilerc,
0, O nake synt ax,
0, C, make run,

By default, dialog applications will create HLA, HHF, RC, and DEF files and they will create a BAK and a TMF
subdirectory. All five menu items will be active and dialog apps use the standard command set.

[ Wndows App]
Files=1,1,1,1,0

Fol ders=1,1,1,1
MenuMake=1,1,1,1,1,0,0,0
1=0, O nmeke buil d,

2=0, O, make buil dal |,

3=0, O, make conpilerc,

0, O make synt ax,

, C, make run,

0, O make build,

0, O make buil dall,

0, O, make conpil erc,
0, O make synt ax,
0, C, make run,

By default, window applications will create HLA, HHF, RC, and DEF files and they will create a BAK, RES,
DOC, and a TMP subdirectory. All five menu items will be active and dialog apps use the standard command

The hla.ini file allows you to control several other features in RadASM. The options we've discussed in th
chapter are the crucial ones you must set up, most of the remaining options are of an aesthetic or non-crt
nature, so we won't bother discussing them here. Please see the RadASM documentation (the RTF file mentic
earlier) for details on these other options.

Once you've made the appropriate changes to the hla.ini file (and, of course, you've made a backup of y
original file, right?), then you can copy the file to the RadASM subdirectory and replace the existing hla.ini fi
with your new one. After doing this, RadASM should operate with the new options when you run RadASM..

Page 312



