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Introduction

A computer can do amazing things if it is given logical instructions. But the instructions must be
in the appropriate dialect of the appropriate language. If you thought any computer.running BASIC
would run any BASIC program, you have by now discovered that you were sadly mistaken.

Like French people who will accept only ‘‘French French’’ and openly scorn ““Franglais,”” your
computer won’t accept BASIC programs not written in its specific dialect. For example, you will
find that Apple BASIC will not run on an IBM PC, TRS-80 Model IV, Commodore 64, or TRS-80
Color Computer.

THREE SCENARIOS

This can be a real problem. Consider the plight of the following individuals:
Sue the Teacher—Sue knew that she would be using her school’s microcomputers to teach
arithmetic in the fall: She assumed that she would be using the TRS-80 in the school library.
~ Because her nearby Radio Shack store was offering a BASIC programming class for teachers at a
reduced rate, she eagerly enrolled.



After learning programming, she spent her whole summer writing a math program for her
students. The first day of school she was greeted by her principal at the door. ‘“Good news, Sue,”
the principal beamed, ‘“The PTA has donated two Commodore computers to the school, and we
are going to put one in your class. You won’t have to share the TRS-80 with the science teacher.”
Chuck the Manager—Chuck, an up-and-coming manager in a prospering company, felt that his
company could control inventory better with a microcomputer. But his boss was opposed to the
idea. ““We’ve managed our inventory on 3x5 cards for 15 years. Why should we change now?’’ the
boss scowled.

Not easily intimidated, Chuck decided to take matters into his own hands. He bought an Apple.
Not finding any inventory programs he liked, he spent all his evenings for the next month writing a
program. When his boss saw it, he was impressed. ‘““There’s only one problem,’” he pointed out.
“An Apple doesn’t have enough disk space to put all our inventory on one disk. We will buy an
IBM PC.” You can guess what happened next. Chuck’s program wouldn’t run on the PC!

Joe the Gamesman—Joe had a great idea for a new game that was interesting and exciting. He
spent many hours programming it in TRS-80 Color Computer BASIC. When it was perfected, he
made an appointment with a software publisher. The publisher was also excited, and offered him a
sizable royalty for the program. There was only one hitch. ‘‘Joe, we offer only programs that run on
at least three popular machines,”” the publisher informed him. ‘“Which other machines do you have
this running on?”’

WHAT TO DO?

If one of these scenarios describes your situation, you have only three poss1ble means of
obtaining software for your computer:

Solution 1—Purchase, or otherwise obtain, only that software written for your computer,
Solution 2—Write your own software.
Solution 3—Convert existing software to your computer’s dialect.

You may decide to take Solution 1 and purchase only that software already written for your
machine. Or, obtain it by other means, such as through your users-group’s public domain library.
This is certainly the easiest method of solving the problem, but also the most expensive.

Solution 2, writing your own software, is only a solution if you are an experienced programmer
and have plenty of time. Very few people are in this category.

Solution 3, converting existing software, combines the best features of 1 and 2. You save the
money you would spend on new software, and you don’t need as much time to develop it. If you are
converting a program you or your associates have already been using on a different machine, you
will save the training time involved with a new program. You will also avoid the bugs and
limitations inherent in new software. However, you may possibly put in a few bugs of your own.

Modifying an existing BASIC program from one machine to another is not difficult. In fact, it is
both fun and interesting. It is also one of the easiest ways to learn the BASIC dialect of the second
machine if you do not already know it.

For the most part, the various computers actually share basic terms and keywords. The only
difference is that some BASIC functions may be known by another name on another machine.



1 How To Start
Converting Programs

We’ll start by looking at some elementary concepts of program conversion. Let’s call the machine
the program was originally written for the source. The machine you want it to run on is the target.

LEVELS OF CONVERSION

There are many different levels of converting BASIC programs from source to target.
- First Level —Little or no conversion may be required. For example, a program written for the
TRS-80 may run on an IBM PC with no changes. If this is the case, you are either very lucky or
working with a very simple program! You can just type in the program and run it.

Usually, many of the words in the target program will be the same as in the source program, but
not all of them.
Second Level—The source and target languages may have the same function, but different words
are used. For example, CLS on a TRS-80 will do the same thing as HOME on an Apple. All you
have to do in this case is substitute the target word for the source word.
Third Level —It’s possible that a word used in the source language means something entirely
different in the target language. This requires more ingenuity than the first and second levels. If you
do not translate the word —having mistaken it for a first-level conversion—you will not get
expected results. In this case you may have to write a subroutine (or use one from this book) that
simulates the source word for the target computer.

An example of this is RND. In TRS-80 BASIC, RND (n) will generate a random integer between
0 and n, inclusive. In Applesoft BASIC, RND (n) generates a random number between 0 and 1,
non-inclusive. You would therefore have to replace the TRS-80 command with a subroutine in
Applesoft BASIC. You could use this:

INT(RND(1)#%n+.5)

to get the same results in a program converted from a TRS-80 to an Apple computer.
Fourth Level —In this case the word in the source language has no equivalent in the target language.
Translation at this level is more demanding. Typically, you must write a subroutine to approximate
the effect of the source word.

For example, in IBM BASIC

A$=STRINGS$ (B,C)
assigns to A$ the value of B characters having the ASCII value of C.
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10 A$=STRINGS$(5,42)
20 PRINT A$

would print
%* % ¥ % ¥

because the ASCII value of an asterisk is 42. Commodore BASIC does not have this function. You
would have to use the program line

PRINT "*%%%%"

to simulate it. In this case, * is the character you want to print.

This example also illustrates another possible pitfall in conversion. The expressions STRS,
STRIG and STRINGS all look similar, but have radically different meanings. Watch your spelling
and typing, and never assume that a command means what you expect it to mean. Look it up if you
are not sure.

Another fourth-level possibility applies to machine language and PEEKs and POKEs. If the
source program calls a machine language routine, you may have to write a subroutine that emulates
the machine code. Rewriting machine language routines into BASIC almost always slows the
program down. If the source code uses PEEKs and POKEs, you will have to determine their
equivalents for your machine or write an equivalent subroutine.

You can recognize machine language by such words as CALL, SYS, USR and BLOAD (in some

cases). Another clue is a loop that reads a series of DATA statements and POKEs the values into
consecutive memory locations.
Fifth Level—It’s possible that an entire expression, line or subroutine in the source language may
be emulated in the target language with a single word. This is just the opposite of Level 3. Actually,
Level 5 is easier than Level 3 or Level 4, but requires a sharp eye to catch.

Here’s an example:

130 RA=1/AR

140 FOR I=X-R TOX+R

150 H=I: V=Y+SQR( (RA2) - (H-X)A2) *AR
160 HPLOTH,V

170 H=I: V=Y-SQR((R*2) - (H-X)*2)*AR
180 HPLOTH,V

190 NEXT I

200 FOR I=Y-R*AR TO Y+R*AR

210 V=I: H=X+SQR( (RA2) - (RA% (V-Y))A2)
220 HPLOTH,V

230 V=I: H=X-SQR((RA2) - (RA% (V-Y))A2)
240 HPLOTH,V

250 NEXT I

That Apple routine draws a circle. The whole routine could be replaced in a program for the IBM
PC with just one statement:

10 CIRCLE (X,Y),R

The key is to identify what a routine does within the program. Usually this means running it.
Then determine if the target computer allows an easier way.
Sixth Level—This is not a level at all, but a statement of impossibility. That is, some programs or
commands simply may not be translated into the target language. This is most likely to occur in
graphics, PEEKs and POKEs and machine-language parts of a program.

If you have a color program designed to run on a high-resolution Apple screen, for example, you
will never be able to convert it exactly into TRS-80 Model III BASIC. This is because the TRS-80
Model ITI does not have high-resolution or color. There is no way to even simulate the Applesoft



COLOR commmand. You must either greatly modify the program—if the particular graphics are
not necessary—or abandon the project.

Another example concerns memory. If the source program uses 64K RAM and your machine has
only 48K RAM, the program won’t fit.

Another impossiblity would be to translate from compiler BASIC on the source to interpreter
BASIC on the target—and in some cases vice-versa. It is unlikely, however, that you will have
access to the source code of a program written in compiler BASIC. The programs you find in
magazines, books, electronic bulletin boards and users groups are usually interpreter BASIC.

CONVERSION STRATEGY

If you convert programs with a hit-or-miss technique, you will find it slow and frustrating. Even
s0, this is exactly what many programmers do. A typical unplanned session goes like this:

The programmer types in a program from a magazine or other similar source. When he tries to
run the program, it crashes. The programmer looks at the line number of the error message, and
edits that line. Run again, crash again.

This time the line number leads the programmer to what might as well be Greek. He has never
seen these words before. Nor does the computer’s reference manual list the words, so he deletes
the line with the offending syntax.

When he runs the program again, it seems to work for a while, but then the screen fills with
gibberish—yet no error messages. Finally, he gives up.

There is a better way!

What You Need—You should have at least an elementary working knowledge of the target BASIC.
If you know no programming at all, you may be able to translate simple programs with the help of
this book, but it is easy to get in over your head. Start simple and work your way up.

You should also have this book. You will find it irreplaceable for cross-referencing the most
popular BASICs. The programming hints in it will save you hours of work.

A printout of the source program is essential. You could possibly work with just the program in
memory and on the screen, but you will soon see that this is not the best method.

The printout may take many forms. Perhaps you have a book of BASIC programs in a ‘‘generic’’
BASIC or one that is written for a different computer. Possibly you are looking at a magazine article
with the listing. Or best of all, you have a printout from a computer. If you can, specify a
double-spaced printout on wide paper that has room for margin notes.

You must have the target computer. Otherwise, what’s the point of converting? Even if you did
make the conversion, how would you know it ran correctly? Debugging is essential to any program
conversion. -

The BASIC documentation for the target computer is also necessary. It helps with syntax and
vocabulary. Some may have translation tips, too.

Useful But Not Essential —Having the source computer is convenient. If you can run the program
on the source computer you will gain invaluable insight into what the program is supposed to do.
This will help you when debugging the program on the target computer. It’s especially useful when
‘writing graphics routines.

The BASIC documentation for the source machine will help determine if the word on the source
is really the same as for the target. If it has a memory map, you may even be able to translate the
PEEKSs and POKEs. _

With a good word processor you can convert a program more easily. The ‘‘search-and-replace”’
feature makes overall fixes efficient. In addition, a word processor usually allows full-screen editing.

Some users groups and electromic bulletin boards actually have programs designed to convert
programs from one machine to another. Typically, these make simple search-and-replace changes



and alert you to lines requiring further attention. Such programs will speed you along in the early
stages of the project, but will not do it all. They can’t follow program logic and cannot handle most
graphics displays. Even so, they are helpful if available. Check with some of the *“old-timers’’ in
your users group to see if a conversion program is available.

Multicolored, felt-tipped highlighting pens will make the job easier by allowing you to mark up
your printout. Use different colors to indicate different sections or conversion problems. You will
be able to refer to your marked-up printout more quickly and better remember significant portions.

Find a roomy area to work in. Typically, computers seem to leave little space on a desk for
printouts, books and notepads. If you can, make room for your references and printouts around the
computer. We have found it helpful to have a small, four-wheeled cart with space underneath for
disks and pens and a flat top for notepads and printouts. A typing stand is nice for setting books next
to the computer. :

UNDERSTAND THE PROGRAM LOGIC

Learn the logical flow of the program. This is the most important step in converting a program
from one machine to another. Don’t pass it by. The sample program we will use—PICK UP
STICKS —is short, but the principles illustrated become even more valuable as you translate longer
programs.

How To Do It—If you have the source machine available, run the program several times, using all
possible options. Take notes on what happens in what order. Sketch the menu screens and especially
the graphics screens.

If the source computer has “‘screen-dump”” utility, use it to print out different screen displays on
hardcopy. Does the program use color? Animation? Scrolling? Number your sketches or screen
printouts and give them titles, such as Main Menu, Option Menu # 1, or Graphics Screen #3.If you
have a camera, take color photos of any particularly intricate screen displays. An instant-developing
Polaroid or Kodak camera is very useful for this purpose.

Be sure you thoroughly understand program operation before you move on to the next step.
Determine Memory Used by Program— As mentioned earlier, this can be important. In fact, you
may discover at this stage that you can’t make a conversion. .

Use the FRE or MEM command as explained in Chapter 3. If the program uses more memory
than available on the target machine, you cannot convert. In fact, if it uses more than about 75% of
the target memory, you may have difficulty running it unless you modify it to use less RAM. You
may have to break a large program into modules—called overlays in some documentation—to get
the program into memory a little at a time.

Using Pens and Printout—Using the source-program printout and highlighting pens, determine
the logical flow of the program. Mark logical sections and subroutines. Label them with appropriate
titles. Use expressions such as Input Routine, Error-Trapping Routine or Disk-1/0 Routine.

You may want to develop a flowchart of the program and tape it to the wall near your computer.
Write notes to yourself in the printout margins as you go through it. Figure 1-1 on the next page
shows what a simple game program might look like after it has been marked up.

Write in Pseudocode—This is merely an explanation in English of what each program section does
or is supposed to do.

This allows you to break the overall project into small, manageable tasks rather than approaching
it as one monstrous endeavor.

Don’t make your pseudocode too detailed. Go for the “big picture.”” A pseudocode description
of the game in Figure 1-1 is shown in Figure 1-2.

You will refer to the pseudocode repeatedly when you encounter GOTO and GOSUB statements.
This saves you from searching through printouts or screens of information when you are converting
a large program.



100
110
120
130
140
150
160
170
180
190
200
210
220
2390
240
250
260
270
280
290
300
310
329
330
340
3590
600
610
620
700
710
720

REM % % % % % % % % % % % % % % % % % % %

REM PICK-UP - STICKS GAME

REM % % % % % % % % % % % % % % % % % % %
PRINT "THE OBJECT OF THIS GAMEIS "; |
PRINT "TOPICKUP STICKS INSUCH";
PRINT "AWAY THAT YOU ARE NOT THE " ;
PRINT "ONE TOPICK UP THE LAST ";
PRINT "STICK. WEWILL STARTWITH";
PRINT "21 STICKS AND YOUWILL ";

PRINT "HAVE THE FIRST TURN. YOU ";
PRINT "MAYPICKUP EITHER1,2,3,";
PRINT " OR 4 STICKS PER TURN. " : PRINT |
S=21—4f ofF STICcKs

_~ TNITRICTIONS

PRINT "HOWMANY STICKS DO YOU WISH _“_,} WPoT ROUTINE |

INPUT "TOPICK UP" ; P— sTicks A30- 300
IFP<>INT(P) THEN 600 — fRACTION cHoSEN Mﬁé*’ on
IFP<10ORP>4 THEN 700 —WReNG NUMBER &HOSEN | — 50;“
S=5-5 Ky ™ oAme/ ProGRAM\
PRINT"IWILLPICKUP";5-P;".";

PRINT "THAT LEAVES " ;S;" STICKS."

IF S>1 THEN 230 — fhyY AGAIN uNTIL ONE 3TicK LEFT j

PRINT "YOUMUSTPICKUP THELAST"; ]

PRINT "STICK, SOIWIN." :PRINT COMPITER

INPUT "SHALL WE PLAY AGAIN (Y/N)";A$ [ AGIAYS

IFA$="Y" THEN 220 R

END _J

PRINT "YOUCAN’TPICKUPA"; ] £RROR TRAP

PRINT "FRACTIONOF ASTICK!":PRINT ([ R 250

GOTO 230 —

PRINT "THE RULES SAY YOUMAYONLY "3~ | ERROR TRAP

PRINT "PICKUP1,2,30R4 STICKS." T R 260

GOTO 230 L

e c————

Fig. 1-1/Begin by making notes to yourself on a printout of the program you want to convert. This way, you will understand
program flow and make the task of converting more efficient. _



ProgramLines What They Do

100-210 Instructions

220 Initialize variables
230-240 Input routine
250-260 Catch errors
270-300 Computer’s turn; go back to input
310-350 End of game; start another
600-720 Error-trapping routines

Fig. 1-2/A pseudocode explanation of the PICK-UP-STICKS
program clarifies its major segments.

Handling Variables—Make a list of the variables, their names and how they are used. This will be a
very important reference if your program is long. If you have a cross-reference utility, now is the time
to use it.

This is a program that reads a file and compiles useful information from it. Usually a
cross-reference utility constructs lists of variables and the lines where they are found, lists of lines
that call other line numbers (GOSUBs, GOTOs, etc.) and the lines they call, and sometimes lists of
variable values at each line.

Figure 1-3 on the next page shows how a cross-reference listing for PICK UP STICKS might look.

Also, review the reserve words of the target computer and the acceptable format for its variables.
Are all the variables of the source language compatible with the target language? Are the
variable-name rules the same on both computers? If not, note those that you will have to rename.
(The rules for naming variables for each computer are listed in Chapter 2 under Data Tjpes.) Post
the list next to the flowchart.

Handling Machine Language—Highlight any PEEKs and POKEs or machine-language routines.
Look up the PEEK and POKE equivalents in the target documentation and write them in the
printout margin. If there are no equivalents on the target machine, note it in the margin.

Try to determine what the original programmer was doing, and ask yourself ‘“What other method
could I use to achieve the same effect?”’

Syntax Considerations—If your printout does not differentiate between the letter O and the
number zero (0), go through the printout and mark all zeros by putting a slash through them. If it is
difficult to distinguish between the number 1, the letter 1 and the letter I, mark them somehow.

As you are going through the printout, be alert for other syntax considerations. If the source
differs from what you expect, doublecheck to see if the target will accept it. If not, note in the
margin what requires changing. '

Arrays—Note any arrays in the program. Did the programmer DIMension them at the beginning?
Do the current dimensions make the best possible use of memory? Eliminate any doubts by
DIMensioning them yourself.
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Variable Locations

P appears in 240, 250, 260, 280
S appears in 220, 270, 290, 300
A$ appears in 330, 340

Line Calls

220 s called by 340

230 s called by 300, 620, 720
600 is called by 250

700 s called by 260

Running Variable Values For Sample Run
at220S=21
at240P=3
at270S=16
at240P=4
at270S=11
at240P=1
at270S=6
at240P=3
at270S=1
at330A%$=N

Fig. 1-3/A sample printout from a cross-reference utility
shows the variable locations, line calls and running variable
values.

RUN THE PROGRAM ON THE TARGET MACHINE

Now that you understand the program and what it should do, load it into your computer. If you
already have it on a medium your computer can read, you are a step ahead. If not, type it in.

If you are typing the program lines into your computer, you will be tempted to make many
changes. If so, observe the following general rules:
Variables—Change those variable names that are inappropriate. But be careful to change them
consistently! For example, don’t call a variable TITLE in one place and TI in another place.
Statements—Change only those statements you are sureshould be changed.
Syntax—Don’t change syntax yet.
Renumbering—Don’t renumber the lines yet. If you do, you will run into problems with GOSUBs,
GOTOs and IF-THEN statements. '
REM—Add any REM statements that will help you later when debugging.
Indent—Use indentation to make loops easier to read. For example, a FOR-NEXT loop might be

indented this way:
10 FORA=1TO10
20 PRINT"ALOOP #",A
30 FORB=1TOS
40 PRINT "THIS ISATEST"
50 NEXTB
60 NEXT A



























































































































































































































































































































































































































































































































































































































































































































