
Computers 

Transferring BASIC 
Programs From One 
Computer to Another 

Details on an efficient way to transfer BASIC 
programs written for other computers to yours, 
using an Apple IIc as an example 

By Fred Blechman, K6UGT 

There are literally thousands of 
programs written in BASIC 
for microcomputers. Should 

you wish to run one that's written for 
another computer than your ma- 
chine, or vice versa, there are some 
bumps in the road ahead of you. As- 
suming the program is written in 
some dialect of Microsoft BASIC, as 
most are, you have to make appropri- 
ate language changes to meet the 
target computer's requirements. 
Some translations are straightfor- 
ward, while others border on the im- 
possible, especially where graphics 
are concerned. 

Before making translations, 
though, you must get the original 
BASIC into the target computer's 
memory so that you can make any 
changes in syntax and key words to 
allow the target computer to run the 
program. You can enter the program 
on the target computer's keyboard, 
of course. But this is a tiresome chore 
that, additionally, invites typing mis- 
takes that have to be debugged. To 
avoid the drudgery, BASIC pro- 

Note: This article is based upon material in the 
author's book Apple IIc -An Intelligent 
Guide, soon to be published by Holt, Rinehart 
& Winston (CBS Computer Books). 
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Fig. 1. This drawing shows details of modem interface cable connections be- 
tween the 5-pin DIN and standard DB -25 connectors. 

grams are best transferred in or out 
of a computer in ASCII (American 
Standard Code for Information In- 
terchange). This converts BASIC 
"tokens" (key words) to individual 
characters so that the program is not 
machine -specific, saving you consid- 
erable time and ensuring an accurate 
transfer. 

Most computers provide a simple 
method for converting a BASIC pro- 
gram from tokenized form to ASCII. 
Unfortunately, Applesoft BASIC 
does not. Since Apple computer 
models are so widespread, I'll use one 
of them, the Apple IIc, which is 

among the more popular personal 
computers sold today, as an example 
of how to make the program transfer 
efficient and painless. With this 
done, you would run the program, 
trying out equivalent key words 

whenever a line crashes. A bonus for 
Apple IIc owners will be some techni- 
cal information, such as connector 
pin -outs, that the beautiful IIc manu- 
al neglects. 

Computer- To- Computer 
Transfer 
It is relatively simple to transfer pro- 
grams directly between two comput- 
ers if you have the proper equipment 
and the source and target computers 
sitting physically close to each other. 
You can use a null cable to directly 
connect the two together. If the com- 
puters are located distantly from 
each other, however, you will have to 
add modems and operate through the 
telephone lines. 

For the sake of illustration, let us 
assume you wish to transfer a BASIC 

(Continued on page 42) 
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Fig. 2. Diagram illustrates typical telecommunications systems, using RS -232 in- 
terface and cable and modem at each end of phone line. 

program from a TRS -80 Model III 
disk system to an Apple IIc. While 
this example will discuss specifics for 
transferring data between these two 
computers, the general approach can 
be used with just about any other 
combination of microcomputer. 
Terminal Programs. Each computer 
will require a "smart" terminal pro- 
gram that can upload and download 
(send and receive) programs either 
directly from disk or from a memory - 
storage area called the buffer. Many 
such programs are available for the 
TRS -80 Model III and for most other 
micros. This is not true for the Apple 
IIc, however. 

Although there are many terminal 
programs for earlier Apple II- series 
computers, most of them will not 
work in the IIc. Fortunately, by the 
time you read this, several are expect- 
ed to be available. 

It is best if the terminal programs 
support the Christensen protocol, 
also know as the XMODEM, MO- 
DEM7, and CP /M protocols. This 
method of transferring files, using 
128 -byte verified blocks, assures vir- 
tually error -free transfers. 
RS -232 Interface. You need an 
RS -232 (serial) interface installed in 
each computer. The Apple IIc has 
this built in and uses Port No. 2 for 
this purpose. An RS -232 interface is 
frequently included with the TRS -80 
Model III or is available as an option. 

Similarly, most common micro- 

computers have RS -232 interfaces 
built in or available as options for $75 
to $100. 
Cables & Time. Getting the equip- 
ment you need to transfer programs 
should not be a problem. However, 
plan on spending considerable time 
finding or making the special cables 
you will probably require for use with 
the Apple IIc. Also, getting ac- 
quainted with the terminal software 
for each computer can be very time - 
consuming. Each comes with docu- 
mentation that describes its par- 
ticular features and operation, and it 
seems that no two are the same! 

The Computer Connection 
Entire books have been written on 
the subject of telecommunications, 
so it would be presumptuous to at- 
tempt to cover this subject in detail in 
this article. If you need information 
on telecommunications, consult any 
of the books on the market. 

Inferfacing an Apple IIc to a mo- 
dem is simple and straightfor- 
ward-if you use an Apple modem. 
Unfortunately, Apple charges a pre- 
mium price for its equipment. Too, 
you may already have a modem from 
a source other than Apple. If you 
wish to avoid the challenge of inter- 
facing a non -Apple modem to your 
IIc, with its resultant uncertainties, I 

suggest that you pay the premium 

price and get an Apple modem. For 
those who are more adventurous (or 
are on a tighter budget) I'll cover 
some alternatives. 
Example Only. For the example of 
transferring programs from the 
TRS -80 Model III to the Apple IIc, I 

will assume you have a modem, an 
RS -232 interface for the TRS -80, and 
a terminal program for each comput- 
er, and that you know how to operate 
the modems and use the terminal pro- 
grams. This being the case, I will 
simply review the procedures to use. 
Modem Connection. Figure 1 illus- 
trates a typical modem interface 
cable for the IIc, while Fig. 2 shows 
the two computers connected to- 
gether via modems and the telephone 
line. The latter approach requires 
two different telephone numbers, a 
necessity if the two computers are not 
near each other. 
Hard -Wire Connection. Since my 
TRS -80 and IIc were just a few feet 
apart and not wanting to tie up my 
phone for hours as I tested the pro- 
grams and procedures, I eliminated 
the phone lines and both modems by 
making a direct RS- 232 -to -RS -232 
connection (Fig. 3). I did this by us- 
ing the Port No. 2 cable shown in Fig. 
1 and a standard RS -232 cable. In 
most cases, this works better than us- 
ing modems and somewhat simplifies 
the procedure, since the phones and 
modems are bypassed. Also transfers 
at higher rates -9600 baud, for ex- 
ample -are practical with direct wir- 
ing, if the terminal programs can 
handle the higher transfer rate. 

You may be puzzled by the "null 
modem adapter" shown in Fig. 3. 
The RS -232 interface wires 2 (trans- 
mitted data) and 3 (received data), 
normally connected straight- through 
to a modem, must be interchanged if 
you directly wire two computers to- 
gether. Otherwise, you will get no re- 
sponse. 

The foregoing is done because 
both computers are acting like ter- 
minals (DTE, or data terminal equip- 
ment). The RS -232 standard expects 
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a DTE to be connected to a modem 
(DCE, or data communication equip- 
ment), with wires 2 and 3 connected 
straight- through. 

Signals are transmitted from the 
DTE to the modem on pin 2 and are 
received on pin 3 of the DTE. How- 
ever, if two DTEs are connected in 
this manner, they will both be at- 
tempting to send on pin 2 and receive 
on pin 3. This problem is solved 
simply by swapping the wires on pins 
2 and 3 of the conventional DB -25 
RS -232 interface connector. You can 
buy a commercial unit, called a null 
modem adapter for $10 to $20, or 
make your own from male and fe- 
male DB -25 connectors. 

Incidentally, this same wire inter- 
change is necessary when using a 
printer. So a serial printer cable made 
for use with the Apple IIc can be used 
for direct wiring between two com- 
puters, eliminating the need for a null 
modem adapter. 
Preparation. Connect the hardware 
together as described. However , be- 
fore you actually start transferring 
data or programs between comput- 
ers, determine what data or program 
you want to transfer and establish the 
target computer. The most impor- 
tant thing to realize is that the trans- 
mitted file, whether a BASIC pro- 
gram or a data file, should be in 
ASCII format when transmitted. 
Since most text and data files are in 
ASCII, they are normally not a prob- 
lem. BASIC programs, however, do 
pose a problem. 

Note: Strictly speaking, sdme ter- 
minal programs allow direct trans- 
mission of BASIC programs between 
like computers, using the Christen- 
sen protocol. However, this can lead 
to immense confusion and problems 
between different computers. So 
plan on direct transmission of 
BASIC programs only if you really 
know what you are doing. ASCII 
files are much more compatible. 

Since BASIC programs are nor- 
mally saved in binary (also called 

tokenized or compressed) format, 
you must first change any BASIC file 
to the ASCII format. You do this by 
loading the program into your 
BASIC memory and then saving it on 
disk with the filename followed by a 
comma and an A, for most comput- 
ers. Unfortunately, you cannot do 
this in Applesoft BASIC, but we will 
get to this later. 

For example, ORDER /BAS on a 
TRS -80 would be loaded with the 
LOAD` `ORDER /BAS" command 
and then saved with the SAVE "OR - 
DER/ASC",A command. The ex- 
tension /ASC could actually be any 
three -letter code, but this is the most 
commonly used to designate that the 
file is in ASCII format, to distinguish 
it from the /BAS binary file. The ,A 
after the filename tells the computer 
to save this program in ASCII for- 
mat. This is very important! 
Matching Baud Rates. It is extremely 
important that the baud rate and 
word format (signal rate and se- 
quence) be the same at both the trans- 
mitting and the receiving ends of the 
telecommunications link. Accomp- 
lishing this is a matter of using merely 
whatever commands are required in 
the terminal program to set baud rate 

(usually 300 or 1200 when using 
modems) and word format (usually 
eight data bits, one stop bit and one 
parity bit). 

Unfortunately, as is so common 
with Apple equipment, the IIc de- 
parts from the norm, with a default 
serial port setting of two stop bits. 
My advice is to leave the IIc settings 
alone, since they are inconvenient to 
change with some IIc terminal pro- 
grams. Change the other computer, if 
necessary -and it might not be, since 
many computers ignore the difference 
between one and two stop bits. 

Baud rate must be matched. There 
should be no problem communicat- 
ing at 1200 baud over the phone lines, 
but use 300 baud if a lot of errors in- 
terrupt program transfer. Further- 
more, some early Apple IIcs have a 
problem with 1200 -baud transmis- 
sion, due to a design oversight. To 
communicate at 1200 baud, the mo- 
dems at both ends must be designed 
for that protocol, or 300 baud must 
be used. Fortunately, the default for 
IIc's Port No. 2 is 300 baud. 

Step -By -Step 
Perhaps the best way to describe the 
procedure for transferring a BASIC 

Fig. 3. Details for directly connecting two computers, both acting as DTEs. 
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program is to "walk" you through 
an actual example, using the TRS -80 
Model III as the source computer. 
Remember that you would use a simi- 
lar procedure with another com- 
puter. While the following describes 
data transfer using direct wiring, 
transfer using modems is essentially 
the same. 

(1) ASCII. If you are planning to 
transfer just text or data (not pro- 
grams), this step is not necessary. 
However, if you are going to send a 
BASIC program, you can eliminate a 
lot of problems by first converting it 
to ASCII format. 

This is easy to do on most micro- 
computers, since a program can be 
saved in either tokenized form or in 
ASCII. Unfortunately, the Apple 
does not provide this convenience. 
(A method to do this will be covered 
later in this article). 

I loaded into the TRS -80 Model 
III's memory the BASIC program I 

wanted to transfer to my Apple IIc 
and then saved it in ASCII with the 
SAVE "PROGRAM /ASC ",A com- 
mand. 

(2). Terminal Programs. With the 
program to be transferred in ASCII 
format, I got the terminal programs 
up and running in both computers. I 

used OMNITERM in the Model III 
and EasyCom /EasyGo in the IIc. 
(OMNITERM sells for $95 from 
Lindberg Systems, 41 Fairhill Rd., 
Holden, MA 01520. EasyCom /Easy- 
Go sells for $129 from Transend 
Corp., 2190 Paragon Dr., San Jose, 
CA 95131.) 

I used a direct cable connection 
between the two computers. The pro- 
cedure to make the transfer would be 
the same with modems, except for the 
additional task of setting one modem 
to "originate" and the other to 
"answer," and making the call from 
one to the other to establish the link. 

(3) Setting Parameters. With 0M- 
NITERM running in the Model III, I 

used the various menus (on- screen 
choices) to set the computer's trans- 
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Fig. 4. This drawing shows how a printer cable can be used to eliminate the need 
for a null modem adapter. 

fer rate at 300 baud, since that is the 
default setting for the IIc's terminal 
program. You can get fancy after you 
have learned to do transfers, but I 

suggest that you leave everything 
"plain vanilla" at the start. 

(4) File Transfer. Next, I used the 
appropriate commands in OMNI- 
TERM to load PROGRAM /ASC in- 
to the Model III's buffer, where is 

resided waiting to be transferred. 
I then put the Apple Ilc into the ter- 

minal mode so that it could receive 
and display incoming text. Returning 
to the Model III, I selected the OUT- 

PUT FROM BUFFER function. It was a 
pleasure to watch the IIc screen as the 
program zipped over to it through the 
cable coming from the Model III. In 
a short time, each screen indicated 
that program transfer had been com- 
pleted successfully. 

Some terminal programs will auto- 
matically save this incoming pro- 
gram as a TXT (text) file. Others will 
save it in a buffer for you to modify 
and then save to disk -still as a TXT 
file. In any case, you cannot use this 
file as a program until it is converted 
to a BASIC program file; otherwise, 
it will not load into BASIC. 

(5) File Conversion. Some ter- 
minal progams for the IIc have provi- 
sion for converting an ASCII text file 
to a BASIC file. If you have such a 

conversion program, and learn how 
to use it, fine. However, there is a 
very simple and effective alternate 
way to do this: 

(A) Save the incoming program on 

a Ilc disk, using whatever means your 
terminal program provides. 

(B) Get out of the terminal pro- 
gram and into Applesoft BASIC. 

(C) Type "EXEC filename" (with- 
out the quotes), using the disk file- 
name you assigned the incoming pro- 
gram when you capture it from the 
source computer. 

(D) The disk drive will load (but 
not run) the text file into memory just 
as if you had typed it in from the key- 
board. You will see only right - 
bracketed symbols (carriage returns) 
on the screen at this point, ending 
with a blinking cursor. 

(E) Do not attempt to run the pro- 
gram yet. Simply save it on disk with 
another filename, and it will be saved 
as a BASIC program. 

(F) Now you can attempt to run it 
and modify it any way you please, 
since it is in its "virgin" form on -disk 
under a new filename, in case it 
crashes during translation. If it was 
originally an Applesoft program, it 
might run as -is. If not, you might 
have to make extensive revisions to 
make it run. 

Transferring Apple IIc BASIC 
You may have occasion to transfer an 
Apple IIc's Applesoft BASIC pro- 
gram to another computer. Here, 
again, plan on using ASCII for the 
transfer. Although many terminal 
programs support the Christensen 
protocol, a remarkably effective 
"error- free" transmission method, 
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ASCII transfers are more universally 
utilized. 

To convert an Applesoft BASIC 
program into ASCII text format, fol- 
low these steps, suggested by Harold 
H. Stuart of Sun Data Software: 

(A) In Applesoft BASIC, load the 
target program into memory. Then 
list it and note the lowest program 
number. If this number is less than or 
greater than 10, retype and /or re- 
number the lines so that the program 
starts with line number 10. 

(B) Using the keyboard, type in 
the listing: 

1 D$ = CHR$ (4) 
2 HOME : POKE 33,33 
3 PRINT "CONVERT BASIC FILE TO 

TEXT FILE." 
4 PRINT : INPUT "NEW FILE 

NAME? ";F$ 
5 PRINT D$; "OPEN ";F$ 
6 PRINT D$; "WRITE ";F$ 
7 LIST 10 - 

8 PRINT D$; "CLOSE" 
9 POKE 33,30: END 

This short program is designed to 
create a text file of your BASIC pro- 
gram, starting with program line 10. 

(C) Run the new integrated pro- 
gram. The screen will clear, an- 
nounce its purpose, and prompt with 
"NEW FILENAME ?" Type in a dif- 
ferent filename from the original 
program name so the new ASCII file 
to be created will not destroy the orig- 
inal BASIC file. 

(D) After entering the new file- 
name, press RETURN to write a new 
file to the disk in ASCII text format. 

(E) This new file can then be trans- 
mitted with your terminal program 
and be converted back to BASIC by 
the target computer. For an Apple, 
the EXEC command described 
above does the job. With other com- 
panies, this conversion is frequently 
done with a word processor. 

EXEC ASCII File 
If you plan to do a lot of the forego- 
ing work, you will not want to type in 
the above listing for every conver- 
sion. Here is a neat way to create an 

ASCII version of the listing, sug- 
gested by Jeffrey Mazur: 

(A) While in BASIC, type NEW 
and hit RETURN. Then type in lines 1 

through 9 from above. 
(B) Add the following: 

10 D$= CHR$(4) 
20 PRINT D$; "OPEN ASCII" 
30 PRINT D$; "WRITE ASCII" 
40 LIST 1 -9 
50 PRINT D$; "CLOSE" 

(C) Check the above carefully. 
Then type RUN 10 and hit RETURN. 
Lines 10 through 50 will create a text 
file of lines 1 through 9, with a file- 
name of ASCII. 

(D) To use this file, first load in the 
BASIC file you want converted to 
ASCII. Make sure the starting line 
number of the program is 10. If it is 
not, change it so that it is. Then type 
EXEC ASCII and hit RETURN to add 
lines 1 through 9 to the beginning of 

your BASIC program. This puts you 
right where you want to be, in the 
position to run the new integrated 
program. 

A Lot Of Work? 
This may seem like a lot of work just 
to transfer a BASIC program, and it 
is. It is also a lot more work to hand 
key in a long program, not to men- 
tion the extra time you will have to 
spend finding all your typing errors! 

Though the transfer of programs 
to or from an Apple computer is in- 
herently more complicated than it is 
with most other computers (since 
there are no direct ASCII conver- 
sions), once you learn the procedure 
you can save a lot of time, energy and 
frustration. Of course, you will still 
face the challenge of translation if the 
program is not Apple IIc- compati- 
ble. But that is another story. AE 
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