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Software License

DEFT Systems, Inc. grants to ¥ou, the customer, a non-exclusive,
paid-up license to use the DEFT Systems software on one computer,
subject to the following provisions:

1.

=

Exceptasotherwise provided in the Software License, applicable
copyright laws shall apply to the Software.

Title to the medium on which the Software is recorded (cassette
and/or diskette) or stored (ROM) is transferred to you, hut not
title to the Software.

Y ou may use the Software on one host computer and access that
Software through one ar more terminals if the Software permits
this function.

. You shall nol uge, make, manufacture, or reproduce copies of

Software except for use on one computer and as is specifically
provided in the Software License. You arc expressly prohibited
from disassemnbling the Software.

You are permitted to make additional copics of the Software only
for backup or archival purposes or il additional copies are
required in the operation of one computer with the Software, but
only to the extent the Software allows a backup copy to he made,

You may resell or distribute unmodified copies of the Software
provided you have purchased one copy of the Software for each
one sold or diziributed. The provisions of this Software License
shall also be applicable to third parties receiving copies of the
Software from you.

. All copyright notices shall be retained on all coples of the

Software.

Term

This License ig effective until terminated. You may terminate this
License at any time by destroying the Software together with all
copies in any form. It will also terminate if you fail to comply with
any term or condition of the License.
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Warranty

These programsg, their ingtruction manual and reference materials
are sold AS IS, without warranty as to their performance,
merchantability, or fitness for any particular purpose. The entire
risk astothe resultsand performance of these programs is assumed
by vou.

However, to the original purchaser only, DEFT Systems, Inc.
warrants the magnetic diskette on which these programs are
recorded to be free from defeets in materials and faulty work manship
under normal use for a period of thirty days from the date of
purchase. If during this thirty day peried the diskette should
become defective, it may be returned to DEFT Systems, Inc. for a
replacement without charge, provided vou have previously sent in
vour limited warranty registration notice to DEFT Systems, Inc.
or send proof of purchase of these programs.

Your sole and exclusive remedy in the event of a defect is expressly
limited to replacement of the diskette as provided above. If Failure
of a diskette has resulted from accident or abuse INEFT Systems,
Inc. shall have no responsibility to replace the diskette under the
terms of this limited warranty.

Any implied warranties relating to the diskette, including any
implied warranties of merchantability and fithess Tor a purticular
purpose, are limited to a period of thirty days from the date of
purchase. DEFT Systems, Ine. shall not be liable for indirect,
special, or consequential damages resulting from the use of this
product. Some states do notl alluw the exclusion or limitation of
incidental or consequential damages, so the above limitations might
not apply to you. This warranty gives you specific legal rights, and
you may alse have other rightls which vary from state to state.

Support

DEFT Systems, Inc. {and not Radio Shack) is completely
responsible for the Warranty and all maintenance and support of
the Softwarc. Any questions concerning the Software should be
directed to:

DEFT Systems, Inc.
P.O). Rox 359
Damascus, Md, 20872
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1 DEFT Pascal Workbench

DEFT Pascal Workbench is a set of soltware development tools
designed to support a programmer through the process of creating
computber programs; from entering source code through executing
the resulting machine program. DEFT Pascal Workbench is
comprised of the following software packages:

DEFT Pascal
DEFT Edit
DEFT Macro/6809
DEFT Linker
DEFT Debugger
bERT Lib

DEFT FPascal Workbhenceh requires a TRS-80 Color Computer to
be configured with at least. 32K of memory, Exlended Disk BRASIC,
and one floppy disk drive. DEFT Pascal Workbench utilizes a
device independent file structure which 1s fully compatible with
Disk Extended BASIC. Disk and tape files ereated with DEEFT
Pascal Workbench are of the same internal [ormat as those
produced and supported hy BASIC.

1.1 DEFT Pascal

The DEFT Paseal Compiler isa fully recursive, single-pass Pascal
language compiler for the TRS-80 Color Computer. It compiles
Paseal programs directly into machine language code that can be
executed by the 6809 microprocessor in the CoCo,

DEFT Pascal generally supports most standard Paseal language
construcls, In addition, DEFT Pascal supporis many extengions to
the standard language which makes text processing, multi-language
and systems {ype programs easier to write.

1.2 DEFT Edit

DEFT Edit is a secreen mode, in-memory, ext cditor which
provides its users with a selectively moveable window into a text
file. DEFT Edit was designed primarily for the development of
program source code, but it can also be used for the production of
software documentation.
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1.3 DEFT Macro/6809

DEFT Macro/6809 is a device-independent software package
designed to translate Motorela 6809 Assembler source programs
into 6809 micro-processor machine programs in two passes.
Program source filex may be read from either cassette or disk with
the resulting machine program abject files written to either
cassette, disk, or the serial I/Q port, DEFT Macro/6809 parses and
cvaluates Motorola 6809 Assembler language statements and
declarations, and generates the corresponding 6809 micro-processor
machine programs according to Motorela 6809 Assembler language
svntactical rules and conventions.

1.4 DEFT Linker

DEFT Linker is a program which reads the program object files
produced by both DEFT Pascal and DEFT Macro/6809 and
converts them into machine executable binary image files suitable
for loading with the Color Computer's LOADM command. DEFT
Linker can also read multiple program object files and combine
them into one larger machine executable binary Load Module so as
to allow Color Computer users to develop very large programs one
picec at a time.

1.5 DEFT Debugger

DEFT Debugger iz an excellent ool for debugging machine
programs developed in either I’ascal or Assembler. DEFT
Debugger allows you to stop and start a program under lest al
almost any poinl. Onece the program under test has been stopped,
you ¢an display and/or change any memory location or micro-
processor register.

When used with DEFT Pascal, DEFT Dcbugger provides
symbolic access to your program as well as a trace facility for
digplaying currently active procedures,

1.6 DEFT Lib

NDEFT Lib is an excellent tool for the development of objeet module
libraries using objeet modules produced by either DEF'T Paseal or
DEFT Macro/680%. DEFT Lih is a device independent software
package capableof creating and maintaining up to 50 chject module
sectionsinonelibrary file, Onec ercated, these libraries can be used
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as input to DEFT Linker which will only uze those sections which
have been referenced by the particular program which is being
linked.
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2 DEFT Pascal Workbench Users Guide

The DEFT Pascal Workbhench Uszers Guide is structured to be
helpful in understanding and using DEFT Pascal Workhench,
The Users Guide is notintended tohe a self teaching guide in how to
program butralher a tutorial on how to use the programs in DEFT
Pascal Workbench.

If you already have an understanding of programming, then the
User’s Guide should contain more than enough information for you
to immediately begin programming. If you have only programmed
in BASIC. then vou should be able to begin programming bat you
may need @ Pageal text book when tackling some of the more
advanced portions of the language. In gither case, practice makes
perfect, and no one should expect too muceh of themselves without
some experience.

2.1 INocument Divisions

The DEFT Pascal Workbench User’s Guide is presented in three
parts: Mntraduction, How To and Buckground. Fach section was
written with two specific objeetives in mind.

® Tosupport DEFT Pascal Workbench users according Lo their
operation of a DEFT softwarce product. .

* To provide background information for reference,

2.2 Documeni Seetion Desceriptions

The Introduction section informs the reader of two things. First, it
tescribes the contents of the User’s Guide iwsell and second, it
dezeribes how, in general terms, to use DEFT Pasecal Workbench
o develop programs.

The Hme: T section deseribes in operational detail how to execute
euch tool provided in DEFT IPascal Workbench. This scetion
starts with 2 Familiarization Exercise designed to be perfermed
by you when you are first becomingacquainted with DEFT Paseal.
This exercise provides a working example program. IFollowing the
excreise are individual sections which describe the operation and
use of each program in the DEFT Paseal Worltbeneh.

The Buaelkyrownd section presents the reader with reference
information. The first part summarizes the standard language
elements of DEFT PPascal and includes a brief explanation of each.
The second part sumrmarizes the language extensions that are
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contained in DEFT Paseal, with an explanation of each element.
The last part summarizes the language elements of DEFT
Macro/680% assembly language.

Regardless of how much experience & you may have, we highly
recommend that vou read the entire User’s Guide. Good Tuck and
have fun with DEFT PPascal Workbench.
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3 Software Development

Developing programs with the DEFT Pascal Workbench is
somewhat different from the procedure for developing programs in
BASIC. With BASIC, you cssentially {ype in the program and then
tvpe RUN, Debugging usually consists of hitting the RREAK key at
appropriate points, PRINTing variables and turning the trace on
and off.

Thisis a very good cnvironment in which to develop small Programs
which do not have o execute with exeeptional speed. However, as
the programs you writc hecome larger and more complex, some of
the limitations imposed by the BASIC language will come in 1o play.
These are primarily the small ideniifier size, lack of. program
structure, and cxecution performance of the interpreter.

DEFT Pascul Workbench takes up where BASIC leaves aff. It
should be seen as a powertul addition to your existing program
tools, It is ideal for thuse programs which heeome very large,
complex, and which execute for relatively long periods of time. All
the programs in the DEFT Pascal Workbenceh were themselves
developed using the workbench.

In general, the DEF'I' Pascal Workbench allows you to divide and
conguer a large problem in smaller pieces. The linkage facilities
found in DEFT Pascal and DEFT Macro/6809 provide 2 very
simple and straightforward method for combining the program
picees. This linkage facility is an exira siep in the program
develupment process and for amall programs may not provide many
benefits. [lowever, in lurger programs, the ahility to modularize
and compile or assemble only 2 small piccs of a program at a time
can be invaluable.

Since you are producing 6809 micro-processor instruetions with
DEFT Pascal, you will be dealing directly with the CP11 when you
begin debugging your resulting machine languape program. You
will use the DEFT Debugger to perform this step.

3.1 Program Design Development

Diesygn. This step is one that you consciously or uncomsciously
perform before typing in a program. Al the very least you should:

® Decide exuctly what things the program is supposed todao. These
are the program’s functions.
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e Decide how 1o organize (he program around these major
funetions. This will identify what vour major program pieces
are.

® Decide how each piece should be organized to perform its
funetion.

For very large programs, you may wanl to go ta even more detailerd
design before beginning your coding. Remember that vrganizing
the program is hall the job of solving the preblem. This usually
involves defining ull of the major data elements that you will be
using before wriling the code that manipulates them,

3.2 Source Code Development

INdit. This familiar step is the entry of a program’s instructions
which usually begins about halfway through the design stage. At
this point, von wil!l be creating svurce modufe files; that is, each
program that is entered is stored in its textual form in a file, This
slep is performed by the programmer using a lexl editor such as
DEFT Edit. The resulling text file containing the program
statements is referred to as 8 sowree file or sowrce sodule file.

This step is very similar to that in BASIC, cxeept that in BASIC
onee the program is entered, it can then be immediately executed by
the BASIC interpreter. With DEFT Pascal. the program
stulemenis in text form must first be translated into machine
ingtructions for execution by the 62809 micro-processar. This leads
ua to the next phase of program development.

3.3 Object Code Development

Compile/Assenbie. This is a new step for those used to BASIC. This
step involves transforming the souree module files that you ereated
wilth DEFT Edit into ebject module files which coniain two things:
#® The machine lgnguage version of your programs

¢ Linkage information that will allow one ohjeet moduls file to be
combined with others

DEFT Pascal and DEFT Macro/680% ure bath used to perform
this step. Both programs prompt the user for both the name ol the
sowrce module file which it nses for input and the object module file
which it produces.
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3.4 Load Module Development

Liwnk. This is the last step before actually executing your program.
This step converts the previously created object modafe files into
single binory load module files.

When DEFT Pascal creates its object module files, it includes ealls
to machine language routines in other objeet modules which were
included on your DEFT Pascal diskette. These ahject modules are
in aspecial filecalled a runtime library and provide services such as
/0, string and set handling as well as floating point arithmetic. All
of these object modules must be combined together and all of the
address references between these modules must he adjusted
appropriately in order to ereate a working program.

DEFT Linker performs this whole operation. It prompts you for
the nameis)of the objeet module file(s) tobe linked, which it uzes for
input, and the name of the lood modide ftle which il produces. This
step Lakes all of those object module files and combines them into a
single file that ean be laaded via the BASIC LOADM command.

3.5 Program Execution and Debugging

Erecute/Debugy. This step involves actually testing your program hy
providing it with test data developed during the design step 1o
determine it the program is producing the correct results. The
DEFT Debugger permits a programmer to stop and restart a
program under tezt at any point within the program. The
programmer may then examine any memory localion and/or micro-
processor register and change its contents if desired. With the
DEFT Debugger, the user may specify up to eighl program
stopping or breck poinls al one time,

DEFT Debugger 15 an object module that is linked into your
progrant’s load module by DEFT Linker and therefore becomes a
part of it. 1t initially gains control when your program begins
execution so that you can use it to control subscquenl executior.
Onece your program ig debugged, you ean re-link it without the
debugger which will make your program smaller and faster.

For most large programs, the first and last sleps, design and
debugying, Luke the majority of the total time spent on a program.
In fact, invery large projects the first and last steps are broken into
anumber of sub-steps in order to keep the joh to a manageable size,
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4 Getting Started

This section of the DEFT Pascal Workbench User's Guide is

meant to provide you with the nperational details required to use

DEFT softwarc products on the TRS-80 Color Computer. This

section iz required reading hefore vou should attempt anything
. with a DEFT software product.

4.1 Program Execution

All DEFT programs for the TRS-80 Color Computer are binary
machine language programs that are loaded into memory with the
LOADM command and executed with the EXEC eommand. Before
cxecuting any DEFT program or any program that you ereate with
the DEFT Pascal Workhench, it is absolutely necessary to proteet
it from BASIC. This is done with the following set of 4 BASIC
Monitor commands, These commmands need to be entered only once,
just before the first time thatyou load a DEFT program. Subsequent
loads of DEFT software will not reguire the re-entry of these
BASIC Monitor commands.

1. NEW-Thiscommand 13 nat necessary if vou have juzt turned on
yvour Color Compuler. It is used to initialize the memory area
narmally used by the BASIC Interpreter inthe Color Computer’s

. ROM.

2, POLEAR ! -'This command causes Extended BASIC to reserve
Lthe minimumn nuomber of 1.5K byte pages for graphics, Since no
DEFT software product uses BASIC's graphics for preseniation,
this command rcleases otherwise unused memory for use by the
program being loaded.

8. FILESG,6- Thiscommand tells BASIC that vou donot intend to
access uny disk [1les via BASIC. Note that even after executing
this command you can still DIR, KILL and RENAME. However,
vou will not be able to COPY. Since cach program of the DEFT
Pascal Worlkibench is an independent machine program. none
of the BASIC Interpreter's file facilities are required, therehy
frocing up oven more otherwise unused memory.

1, CLEAR 16,4349 - This reserves the upper SOK (27K in a 32K
ayatem) bytes of memaory for nse by DEFT software products. It

. will leave a little over 300 hytes of memory for use by BASIC.
This Color Computer BASIC Monitor direclive musl be enlered

exactly as presented in this example. The first directive
argument, 16, tells the BASIC Monitor how many hytes of
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memory to reserve for BASIC strings. Since no DEFT software
produets use the Color Computer’s BASIC language, 16 bytes of
memory is more than ¢cnough. The comma (.} preceding this next
number is required. the nexi number, 4959, tclls the RASIC
Monitor the last or highest value “address” in memory that it is
allowed to use. This number is expressed in decimal, thereby
reserving the rest of the Color Computer's memory, from
decimal address 5000 on np, for any DEFT software produet.

It is absolutely essential that you perform these commands before
executing any of the programs in the DEFT Pascal Workbench. I
you do not, BASIC may “over-write” portions of any program that
you may load. If that were to happen, the loaded program’s
execution will produce unpredictable regults.

The BASIC command for exceuting any of the programs in the
DEFT Pascal Workbench is LOADM “Zfilenwme>""EXFE( and
the possible filenames are:

PASCAL DEFT Pascal
EDITOR DEFT Edit
ASSEMBLE DEFT Macroa/6809
LINKER DEFT Linker

LIB DEFT Lib

4.2 64K Operation

Whenever any DEFT program first begins execution, it
immediately changes the Color Computer's memory map to unmap
the BASIC ROM and map inany RAM thatmay exist in the top 32K
of memory. DEFT programs areall fully sulf-contained and so don't
need the BASIC ROM (o operate.

After changing the memory map, the program will check to see
whether you have a 32K or 64K system und then adjust the size of its
main data structure to whatever memory is available. The result of
this is that these programs can aceess up to 64K bytes of memory in
your Color Computer.

With DEFT Pascal, or any other DEFT high level language
compiler, any programs that you creale will be able to use all the
available memory in the system for your data variahles. The only
restriction is thal the program instructions (not stack) must fit in
the lower 32K of memory sinee this is loaded via BASIC.
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4.3 32K Operation

some 32K systems may show the same EAM memory size as a 64K
svstem. This will canse 2ll programs lo switch to memory map 1
which will cause the system to hang. If vou have such a TRS-80
Color Computer, you will want to do the following:

1. Pawer on your Color Computer,
p

2. Make a backup of your distribution diskette and put the
distribution diskette in a safe place.

3. Pul the wn-write-protected copy of the distribution disketle that
you just made into drive (.

4. Bnter the 4 BASIC commands found in the Progrom Eveewdion
scetion.

5 Enter RUN"MAKE 7K <enter™>

The program will run for about a minute and afler it finishes, the
diskette in drive 0 will conlain a 32K version of the software.

If vou have a 64K system and want to write I*ascal programs that
access the BASIC ROMs, you can rename PASROOT/ORI o
PASBGOT/64K and PASBOOT/22K to PASBOOT/OE.J. By doing
ouly this, your DEFT software will still run using all 64K but any
program linked using this new version of PASBOOTOR.) will
opcerate with the BASIC ROMs in place.

4.4 DEFT Files

Onoof the advantages of using the DET'T Pascal Workbench is the
device independent file structure which is supported while
remaining fully compatible with the TR8-80 Disk Extended Color
BASTC Syslem Software. Disk or tape files created with BASIC,
DEFT softwarc products or programs developed with DEFT
I"ascal arc all of the same fundamental format.

When executing DEFT software development tools you will have to
specify the names of the sewrce module, object module and binury
load modaule files. The file naming conventions used with the DEFT
Pascal Workbench are only slightly different. from that of BASIC
and allow complele device independence. The format of the names
are ax follows:
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<filename>/<ext><devices >

This is the same format thal BASIC uses for Disk files. However, hy
extending the device numbers, DEFT Paseal Workbench also
uses it for the keyboard, sereen, tape and printer. The <filename> is
0 to & ASCII characters. The extension is 0 to 3 ASCIT characters.
The device numbers range from -3 to 3 with the following meanings:

-3 Keyboard/Screen
-2 Printer
-1 Casselte Tape

0 Disk drive D

1 Disk drive 1

2 Disk drive 2

3 Disk drive 3

As can be seen, the positive device numbers correspond to BASIC's
drive numbers. The negative device numbers correspond to BASIC’s
device numbers with the exception that the Keyboard/Screen is -3
rather than 0.

Al of the fields are optional in diffcrent cirecumstances. When a
deviec number of -8 or -2 is specified, there is no need for a
<filename> or <exlension>>. When a device number of -1 is
specified, the <extension> i not required. For device numbers 0
thru 3, a default <lextension’> is always present depending on the
program being run. When a4 device number is not specified, 0 is
assumed. Following are some examples:

-3 Keyboard/Screen
-2 Printer
MYFILE:-2 Printer (filename ignored but allowed)

TAPEFILE:-1 Casselte Tape File

DISKFILE/ASM Assembler source file on disk drive 0

F2ZNAME:1 File ig on disk drive 1, defauit
extension used

4.5 DEFT Pascal Workbench Diskeite Contents

The following files are contained on the diskette that you received.
You arc encouraged to make a copy of the distribution disketie for
your own bhackup purposes and to execute from the backup rather
than Lhe original diskette.

1. PASCAL/BIN - This file contains the executable image of the
DEFT Pascal Compiler.
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FEDITOR/BIN -This [1le contains the executable image of DEFT
Edit.

LINKER/EIN - This file containg the executable image of the
DEXFT Linker.

. ASSEMEBLE/BIN - This file contains the execeutable image of

DEFT Macro/6809,

. LIB/BIN -This{ile contains the executable image of DEFT Lib.
CPASCALIB/EXT - This is a4 Pascal source file which is

antomatically copied by DEFT Paseal at the beginning of all
programs which it compiles. This file contains the declarations of
all of the predefined procedures and funections provided with
DEFT I*aseal. This file must be present on disk drive 0
whenever DEFT Pascal is executed.

PASBOOT/OEB.F - Thisis the object file for the standard doot code
for all Pascal programs. All programs produced by DEFT
Software have a first anstruction. I'or DEFT Pascal programs
these first instructions are kept in this file, This object module
file contains the machine language routines for I'aseal program
initialization. "I'his file must bo present on disk drive O when
linking a Pascal program with the DEFT Linker.

. RUNTIME/LIB - This is the objeet module library file which

containg all the Paseal BEuntime routines for Fascal programs
developed with DEFT PPascal. Each library section conlains
machine language rontines which are automatically called by
DEFT Pascal when you use various parts of the language. This
file must be present on digk drive O when linking a Pasecal
program with DEFT Linker.

DEBUGGER/LIB - This is the library file which containg
DEFT Debugger for debugging any program created with
DEFT Paseal Workbench. This file must be present on disk
drive (0 when linking any program which is to include DEFT
Debugger. S3ee DEFT Debugger for more information,

FORMAT/PAS & FORMAT?:PAS - These arc the two source
files which.contain the Text Formaiter DEF'[ Pascal program.
You will use these sourve files in the Famdiorizalion Exercise
part of the HOW TO section, to create your own text processing
system.
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11, FORMATSP/ASM -This is asource file which contains the 6809
Macro Assembler language portiem aof the Tewl Formatter
program.

12, FORMATSP/OBJ - This is an object file produced by DEFT
Macro/6809 from the FORMATSP/ASM source file. It ig
ineluded onthe distribution diskette in case you donot wish to use
Lhe assembler,

13. FORMAT/TXT - This is an ASCIL file thal the FORMAT
program uses for input. The FORMAT program will produce a
sct of instruetions deseribing how to use itself.

11. PASEOOT ASM - This iz a source file which eontains 6309
Macro Assembler language instruetions which ure the very first
instructions executed by any Pascal program developed via the
DEFT Pascal.

15, MAKE32K/PAS This is a BASIC program that converts a
distribution disketle o 32K operation,

4.6 Single Disk Drive Operation

When using asingle disk drive system you will have to create a work
diskefte thal contains a couple of files from the distribution diskette
as well as your own source, object and binary files. To execute a
program you will insert the distribution disketie into vour disk
drive, load the proper binary image, insert your work diskette into
the drive and then exeeute the loaded program.

The files thal need w be copied onto vour work diskette arc:

DEBUGGER/LIB
PASGCALIB/EXT
PASBOOT/OBJ
RUNTIME/LIB

You can copy these files by using the COPY command in BASIC.
Although single drive operation is not documented, this command
works the same way BACKUP does in single drive mode.

On some early versions of Disk 1nxtended Basic the COPY eommand
will not work on a single disk drive. If vou have nne of thege, use
BACKUP to ereate a work disketie and then KILL all the files on
the diskelte except those named above,
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