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of the 6502 to the command regist r of the 
Am9511. 

4. READ - Subroutine READ takes one byte of data 
(part of the answer) from the stack of_the . 
Am9511 and returns it to the X - register m 
the 6502. 

5. 	STATUS - This subroutine reads the status 
register of the Am9511 and transfers its contents 
to the X - register in the 6502 . 

The comments in the various subroutines should be 
studied in connection with the Am9511 specification 
sheets to understand the functions of the various in­
structions . We only note here that each of the access 
subroutines, WRITE, COMMAND, READ, and 
STATUS , wait for th Am9511 to signal that an 
operation is complete when its PAUSE pin returns to 
logic one. 	 . . 

We will describe a few operations with the 
Am9511 to illustrate how the subroutines work. 
Refer to the li terature mentioned previously for more 
details on the stack operation. The Am9511 stack 
may be regarded either as an eight-level, 16-bi~ .wide 
stack , or as a four-level, 32-bit wide stack . Wntmg 
once to the Am9511 places an 8-bit word on the 
stack . However , since all of the "words" operated 
on by the Am951 l are either 16 bits or 32 bits wide, 
you must write at least 16 data bits (_two bytes) to fill 
a 16-bit stack location . You must wnte four bytes to 
fill a 32-bit stack location. The last level fill ed (either 
16 bits or 32 bits wide) is caJled TOS (acronym for 
top of stack). The level fill ed previously is referred to 
as NOS (next on stack) . 

An example will clarify the operation of the 
stack. Suppose we wish to add two 16-bit int~gers 
(they must be in twos com~lement form~ . l!smg the 
WRITE subroutine, we wnte the least-significant 
byte of one of the numbers to the Am951 l stack . 
Call this byte Bl . Next we write B2 , the most­
significant byte of the same integer, to the Am9511. 
This puts a 16-bit integer onto TOS, the top level of 
the stack. The other addend, call it Al and A2 for 
the least-significant and most-significant bytes respec­
tively, is placed on the TOS by calling subroutine 
WRITE two more times. Now number B (Bl and 
B2) is in NOS and A (Al and ~~) is in T<?S. The 
command code for a 16-bit addition, $6C, 1s now 
placed in the 6502 accumulator and subroutine 
COMMAND is calJed. The Am9511 adds TOS to 
NOS and puts the result into TOS . The result R, 
consisting of the most-significant by~e Rl and .th 
least-significant byte R2 of the 16-bit answer, 1s ob­
tained by calling subroutine READ . The first call of 
READ retrieves the most-significant byte R2, and 
the second call of READ retrieves the leas t­
significant byte of the result R. The status register 
can be read to see if the addition produced a carry or 
an overflow. 

Subtraction follows exactly the same pattern. 
The minuend M is loaded on the stack followed by 

the subtrahend S to obtain the difference D where D 
= M - S. After M and S are loaded on th stack, 
the subtraction command ($2D for a 32-bit word) 
will result in the difference D in TOS. Calling 
subroutine READ (twice for a 16-bit integer, four 
times for a 32-bit integer) gives the answ r in the 
order from most-significant byte to least-significant 
byte . In division, the dividend is loaded on the stack 
followed by the divisor, and the quotient is read after 
the operation is completed. Some of you will 
recognize that the Am9511 uses RP . . . . 

A program to illustrate these l6-b11 operations 1s 
given in Listing 2. Suppose we wish to subtract 
$32FC from $FF5B. We would load $5B into loca­
tion $0004, $FF into location $0003 , $FC into loca ­
tion $0002, and $32 would be loaded in to location 
$0001. The 16-bit subtraction command for th 
Am9511, $6D, would be loaded into locat ion $0000. 
The program in Listing 2 will call the appropriate 
su broutines and place the answer in locations $00FF 
(most-significant byte) and $00FE (least-s ignificant 
byte) . This program can be used to test many of the 
operations of the Am9511, including sine, cosine , 
etc., by loading a 32-bit number (fixed or floating­
point representation) on the stack, and then placing a 
command on the stack. It is a nice simple test pro­
gram, but remember that many of the Am9511 func­
tions require that the argument is in floating point 
form, so to find the square root of four requires that 
you convert four to a floating-point number. "_fhe 
Am9511 will do this if you either canno t or will not. 

A word about execution time may be useful at 
this point. Instructions take from 16 clock cycles for a 
16-bit integer addition to several thousand clock 
cycles for functions like sine, cosine , et . We 
operated our Am95 I 1 at 1MHz, but it can be 
operated at 2MHz and other versions go as high as 
4MHz. Clearly the subroutines in Listing 1 require a 
significant amount of overhead for the simple integer 
operations, but become insignificant in terms of time 
overhead when the complex fun ct ions ar called. 
Perhaps some reader will design an interface where 
instructions like STA DATA, STA COMMAND, 
LDA DATA , and LDA STATUS can be used in­
stead of the subroutines. The difficulty i in working 
out the nee ssary timing requirements for the READ 
and WRITE operations of the 6502 . Th Am9511 
timing seems to be more closely related lo 8080A 
systems than either 6502 systems or 6800 systems . 

Our final illustrative program is one that was 
designed to generat a sine table consist ing of one cy­
cle of a sine wave residing in one page of memory. 
The amplitude of the sine wave is $7FOO , in other 
words , we found $7FOO*Sin[Y*(Pi/128] where Y is a 
number that varied from $00 to $FF (0 to 255) . This 
result was converted to a 16-bit fixed p int format, 
and the most-significant byte was stored in a table in 
page SOE, while the least-significant byte was stored 
in a table in page $OF. Note that the result will be in 
twos complement form so at location $0E80 in the 
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ALLAMUCHY, N.J. 07820 
201-362-6574-

HUDSON DIGITAL ELECTRONICS INC. 

THE TASK* MASTERS 
HOE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and 
peripheral components. All HOE component boards are state-of-the-art 4112'' x 61/2", with on board 
regulation of all required voltages, fully compatible with the KIM-4 bus. 

OMNIDISK 65/8 and 65/5 
Single and dual drive 8" and 51/4" disk systems. 
Complete, ready to plug in, bootstrap and run. 
Include HDE's proprietary operating system, 
FOOS (File Oriented Disk System). From $795.00. 

DM816-M8A 
An 8K static RAM board tested for a minimum of 
100 hours and warranted for a full 6 months. 
$195.00 

DM816-UB1 
A prototyping card with on-board 5V regulator 
and address se lection. You add the application. 
$49.50 

DM816-P8 
A 4/8K EPROM card for 2708 or 2716 circuits. 
On board regulation of all required voltages. 
Suppl ied without EPROMS. $165.00 

DM816-CC15 
A 15 position motherboard mounted in a 19" 
RETMA standard card cage , with power supply. 
KIM , AIM and SYM versions . $545.00 

DISK PROGRAM LIBRARY 
Offers exchange of user contributed routines 
and programs for HOE Disk Systems. Contact 
Progressive Computer Software, Inc. for details. 

ORDER FROM THESE FINE DEALERS: 

HOE DISK BASIC 
A full range disk BASIC for KIM based systems. 
Includes PRINT USING, IF ... THEN .. . ELSE. 
Sequential and random file access and much 
more. $175.00 

HOE ADVANCED INTERACTIVE 
DISASSEMBLER (AID) 
Two pass disassembler assigns labels and con­
structs source files for any object program. 
Saves multiple files to disk. TIM, AIM, SYM, KIM 
versions. $95.00 

HOE ASSEMBLER 
Advanced, two pass assembler with standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
versions. $75.00 ($80.00 cassette) 

HOE TEXT OUTPUT PROCESSING SYSTEM 
(TOPS) 
.A. comprehensive text processor with over 30 
commands to format and output letters, docu­
ments, manuscripts. KIM, TIM and KIM cassette 
versions. $135.00 ($142.50 cassette) 

HOE DYNAMIC DEBUGGING TOOL (DDT) 
Built in assembler/disassembler with program 
controlled single step and dynamic breakpoint 
entry/ deletion. TIM, AIM, SYM, KIM AND KIM 
cassette versions. $65.00 ($68.50 cassette) 

HUE COMPREHENSIVE MEMORY TEST 
(CMT) 
Eight separate diagnostic routines for both 
static and dynamic memory. TIM, AIM, SYM, 
Kl Mand Kl M cassette versions. $65.00 ($68.50 
cassette) 

-

Progressive Computer Soflware 
405 Corbin Road 
York, PA 17403 
(71 7) 845·4954 

Lux Associates 
20 Sunland Drive 
Chico. CA 95926 
(91 6) 343·5033 
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Box 523 

Medina, Ohio 44256 
(216) 725·4560 

A· B Computers 
115·B E. Stump Road 

Montgomeryvil le, PA 18936 
(2 , 5) 699·5826 

Fa lk· Baker Associa tes 
382 Franklin Aven ue 

Nulley, NJ 071 1 O 
(201 ) 661 -2430 

Perry Peripherals 
P.O. Box 924 

Mil ler Place, NY 11764 
(516) 7 44·6462 

Laboratory M icrocomputer Consultants 
P.O. Box 84 

East Amherst. NY 14051 
(7 1 6) 689·7344 
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table when we are exactly half-way through the sine 
wave, you will find $00, but at location $0E81 you 
will find the first negative value of the sine wave and 
it is $FC, the one in the most-significant bit of the 
16-bit result indicating a minus number. 

What do you do with a sine wave table? You 
could read it out to a DIA converter at various rates 
and play a tune, or you could add a series of sine 
waves to make a more complex sound. My purpose 
was to test the AM9511 and in the future I will use 
the sine wave table as part of a fast-Fourier 
transform program (I hope) . Instead of synthesizing 
music I would really like to synthesize $20 bills. Let 
me know if you succeed. 

- - - - - -	 - - - - - --1 
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Figure 1. 

1ntcrfacing the AM95J I Arithmetic Procc sing Unit to a 6522 VIA 

Chip . Other interface adapters that may be used include the 6520, 

the 6530 and the 6532. No special handshaking pins are used. 


Listing 1 Subroutines to drive the AM9511 

0300 A9 IF RESET 
0302 SD 02 AO 

0305 A9 OF 
0307 SD 00 AO 
030A A9 IF 
030C SD 00 AO 
030F EA 
0310 EA 
0311 A9 OF 
03 13 SD 00 AO 

0316 60 

0320 8D 01 AO WRITE 
0323 A9 04 
0325 OD 00 AO 

032S AD 00 AOWAJT 

LDA $1F 
STA PBDD 

LDA $OF 
STA PBD 
LDA $1F 
STA PBD 
NOP 
NOP 
LDA SOF 
STA PBD 

RTS 

................ 

STA PAD 
LDA $04 
STA PBD 

LDA PBD 

Make PBO - PB4 
output pins to con­
trol the AM95 l l . 
RESET pin to 
logic zero. 
Hold RESET high 
for at least five 
clock cycles. 

Bring RESET pin 
to logic zero to 

run the AM95J I . 
Return to the cal l­
ing program. 

A contains the 
byte to be written 
to the AM95 l l 
(A = accumula­
tor) CS low, CID 
low WR low. 
Read PBD to see 
if PAUSE pin i at 

0'.!2B 10 FB 

032D A9 FF 
032F 80 03 AO 

0332 EE 00 AO 

0335 A9 OF 

033 7 SD 00 AO 
0'.!3A A9 00 
033C 8D 03 AO 

033F 60 

0340 8D 0 1 AO COMMAND 

0343 A9 06 
0345 8D 00 AO 
034S AD 00 AOLOAF 
034 B 10 FB 

034D A9 FF 
034F SD 03 AO 
0352 EE 00 AO 
0355 A9 OF 
0357 8D 00 AO 
035A A9 00 
035C SD 03 AO 
035F 60 
0360 A9 0 I READ 
0362 OD 00 AO 
0365 AD 00 AOLOITER 

036S 10 FB 
036A AE 01 
AO 

036D A9 OF 
036F 8D 00 AO 
0372 60 

logic zero (nu data 
tra nsfer allowed). 
If PAUSE is high , 
make PAD an 
ou tput port to 
transfer data to 
1hc AM951 l. 
Bring WR hi gh to 

complete data 
transfer. 
Next bring CS , 
CID high . 

Now make Pon A 
(PAD) an input 
port again . 
Return to the 
calling program . 

A contains the 
com mand fur the 
AM95 Jl . 
CS low, CID 
high, WR low. 
ls PAUSE low? 

es , then wait 
un til it goes high. 
Make Port A an 
ou tput port. 
Bi-ing WR high. 
Bring oth er con­
trol pins high. 
Return Port A to 

input stat us . 

low, CID low . 
RD low. 
Read PBD to see 
if PAUSE is low. 

BPL WAIT 

LDA SFF 
STA PADD 

INC PBD 

LDA $OF 

STA PBD 
LDA $00 
STA PADD 

RTS 

......•........ 

STA PAD 

LDA S06 
STA PBD 
LDA PBD 
BPL LOAF 

LDA $FF 
STA PADD 
JNC PBD 
LDA $OF 
STA PBD 
LDA $00 
STA PADD 
RTS 
LDA $01 
STA PBD 
LDA PBD 

.............. ,. 


0380 A9 03 STA TUS LDA $03 CS low, CID 
0382 8D 00 AO STA PBD high, RD low . 
0385 AD 00 AODELAY LDA PBD Is PAUSE low? 
0388 10 FB BPL DELAY Ycs, then wai1 

unti l it goc · high. 
03SA AE 01 AO LDX PAD Read sta tu s r gis­
03SD A9 OF LDA SOF ter of AM95 l l 

and keep it in the 
"' register . 

038F SD 00 AO STA PBD Bri ng ontrol pins 
high. 

0392 60 RTS Status is in X 
upon return. 

BPL LOITER If it is , then wait 

LDX PAD 	 until it goes high. 
Am95J I outpu t 
t X register . 

LDA SOF Bring control pins 
STA PBD high. 
RTS 	 Return to calling 

pro rram with out ­
put in X. 
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Listing 2 Program that loads four bytes (32 bits) and 0527 A9 00 LDA SOO stack. Y into 
a command into the Am9511 0529 20 20 03 JSR WRITE TOS. 

052C A9 ID LDA SlD Change into 
052E 20 +O 03 JSR floating poi nt 

0400 20 00 03 START 

0403 A2 OJ 

04·05 13 5 0 I LOOP 

0407 20 20 03 

040A A 

40B 10 F8 

04 DAS 00 

040F 20 40 03 

0412 20 60 03 

JSR RESET Reset the AM95 I I 
t sta rt using it. 

LOX #03 Initia li ze X to 
ount four bytes. 

LOA DATA,XGet byte from the 
data table. 

JSR WRITE Write the byte in­
to 
th· Am95 I I. 

DEX Decrement byte 
cou nter . 

BPL LOOP Loop until fo ur 
bytes are written. 

LDA CMND G ·t command 
b t ' from location 
soooo. 

JSR Write command 
COMMAND to the AM951 l. 
JSR READ Get MSB of 16­

bit answer . 

053 1 A9 12 
0533 20 40 0:1 

0536 A9 02 
0538 20 40 03 

053B A 00 
0530 20 20 03 
0540 A9 7F 
0542 20 20 03 
0545 A9 10 
0547 20 40 03 

054A A9 12 
054C 20 40 03 

COMMAND 
LDA S12 
JSR 
COMMAND 

LDA $02 
JSR 
COMMAND 
LDA SOO 
JSR WRITE 
LDA S7F 
JSR WRITE 
LDA SlD 
JSR 
COMMAND 

LDA $12 
JSR 
COMMAND 

form. 
Multipl y to g't 
Y-(Pi/128) . 
Result to OS. 
Pop stack up . 
Take SIN[Y' 
(Pi/ I 28)]. result 
to TOS. 
Push S7FOO on 
stack. 

Convert S7FOO 
= 325 12 t 

tloati ng poi m 
form. 
Find 325 12• 
SI [Y-(Pi/ 
128)], result to 
NOS, pop 

041 5 !36 FF 

0417 20 60 03 

041A 86 FE 

041 00 

STX MSB Put most-signifi­
ca nt byte here. 

JSR READ Get LSB of 16­
bit answer. 

STX LSB Put leas t-signifi­
cant byte in 
SOOFE. 

BRK End sample pro­
gram here. 

054 F A9 IF 
0551 20 40 03 

0554 20 60 03 
0557 SA 

0558 99 00 OE 

LDA SlF 
JSR 
COMMAND 

JSR READ 
TXA 

STA MSB Y 

slack up. 
Conv rt that 
number to 

fixed point 
fo rmat. 
Get M B or 
16-bit re -ult in 
X r gis tcr. 
Store it in a 
table in page 

Listing 3. Sine table generator. O.'i5B 20 60 O'.l JSR READ 
SOE. 
Get L H of 16­

055E BA TXA bi t resu lt. 
055 F 99 00 OF STA LSB,Y Store it in a 

0500 20 0 03 SINE JSR RESET Res ·t the 
Am9511. 

table in pag · 
SOF. 

0503 A9 IA LDA SlA Push Pi 0562 cs INY Increment Y 
0505 20 40 03 JSR (3 . 14159 .. . ) on count er . 

COMMAND TOS by writing 
S IA LO 

0563 DO 13 9 BNE REPEATRcp 'at unti l 
tab! is fill d . 

Am95 1I. 0565 00 BRK Break to th 
0508 A9 80 LDA $80 Load 128 monitor. 
050A 20 20 03 JSR WRITE $0080 on TOS, 
0500 A9 00 LDA SOO Pi is pushed 
050F 20 20 03 JSR WRITE down to 0 . 
05 12 A ID LOA StD Conv ·1·1 I 28 = 

os1 +20 ,w 03 JSR S0080 from 
COMMAND fLxed point to 

to floating 
poin t fo rm . 

0517 A9 13 LDA $13 Divid · 0 by 
0519 0 40 03 JSR TOS (Pi/128), 

COMMAND resu lt onto 
TOS. 

05 1C AO 00 LDY SOO Y serves as 
cou nter for 256 
p int s. 

OS!E A9 37 REPEAT LOA S37 Duplicate NOS 
0520 20 40 03 JSR wi th TO. 

COMMAND Pi/ 128 is now 
in TOS and 
N 

0523 98 TYA Duplicalt: Y in 
accu1n ula t r. 

0524 20 20 03 JSR WRITE Push down 
TO. 



Interfacing 
KIM/SYM/ AIM/OSI 
with Basic 
Jim Butterfield, Toronto 
Basic is a convenient and flexible language ; but it 
isn ' t too fast. Machine language is fast , but rigorous 
to write. You can get the best of both worlds if you 
can make the two languages work together. 

A hybrid program of this type invariably stans 
its run in Basic. Basi prints out the program title , 
and prompts the user for the detail of the job to be 
done. When it reaches a part where time is impor­
tant, it wi ll zip into machine language. 

Getting there 
Basic enters machine language by means of th USR 
function . The machine language coding will be writ­
ten as a subroutin whose final command is R TS, 
signaling a return to Basic. 

USR is a function : it 's similar to SQR for 
square roots , RND for random numbers, etc. This 
means you can't start a Basic statement with USR: it 
must be part of an expression such as X = USR(O) , 
or PRINT USR(99) . 

USR takes an argument : USR(6) passes a value 
of 6 to the machine language program . It returns a 
value : USR (6) might give back a value of say 12 to 
Basic. You don ' t need to use either of these. The 
machine language program can ignore the argument , 
and the Basic program can decide not to use the 
returned value. They are there if you need them . 

Single routine 
If you want one machine language subroutine and no 
more, it ' s quite easy. Poke the USR vector with the 
address of the subroutine. After that, the USR func­
tion will zip to that address every time it's used. The 
USR vector may be found at the following locat ions: 

K IM: 0004 and 0005 
SYM: OOOB and OOOC 
AIM: 0004 and 0005 
OSI: OOOB and OOOC 

Check your Basic manual , if possible, to confirm 
that these are the locations that apply to your Basic 
package. 

The address goes in low order first , as usual . 
Don 't forget that Basic uses decimal numb rs rather 
than hexadecimal. An example: to set up the address 
of the subroutine at OF22 on the KIM or AIM, you 
would code in Basic: POKE 4,34 : POKE 5,15 . This 
needs to be done only once. After that any USR 
reference takes you to OF22 . For SYM or OSI , 
you ' d code: POKE 11 ,34: POKE 12 ,15. 

Multlple machine language routines 
There are several ways you can handle this. 

You could repeat the pokes to the USR vector 

before each call . This is easy to code, but not 
lightning fast - POKE from Basic are much lower 
than machine language. 

If your routines come up in a certa in order, you 
could have each machine language subroutine s t up 
the next. A POKE in Basic is roughly ·quivalent to a 
STA mach ine language instruction . Each routine 
could set up the vector for the appropriate next USR 
entry. 

Finally , you could keep a single entry point and 
have your machin e la ngu age program decide whi h 
way to go on the bas is of information upp lied by 
Basic . This is discussed in the next section. 

Single Entry Fanout 
There are several ways that Basic could signal the 
type of job it wants done . It could POKE a lo ation 
with a value that machin e language cou ld read and 
act upon . 

A more complex method is to pass the informa­
tion in the USR argument. USR(l) would mean, do 
job 1; USR(2) , do job 2· and so on. This is a littl e 
trickier , since the argument is held in floating point. 
The next section will give more details on how to in­
terpret it . 

Passing parameters via the argument 
When the function USR)6) is given, th e argument­
in this case, 6 - is placed in the floating-point ac­
cumulator. Later, when you return from mach ine 
language, the value in the floating-point accumulator 
is accepted by Basic as the value of th USR fun c­
tion . If you leave the floating-po int accumulator 
alone, the value that went in comes back out. It s 
handy to keep in mind that you can us an expres­
sion as the argument: USR (X + Y*3 -2) is quite ac­
ceptable . 

The floating point accumulator is at the follow­
ing locations: 

KIM - OOAE to OOB3 
SYM - OOB1 to OOB6 
AIM - OOA9 to OOAE 
OSI - OOAC to OOBO 

Note that the OSI float ing point accumulator is 
one byte shorter than that of the other machines. 

The first location is both zero flag and exponent. 
If it ' s zero the whol e number is zero and you don ' t 
need to look any furth r . If it 's non -zero it holds a 
binary exponent offset by $80. That means if it con­
tains hex 80 or less the number is a fraction less 
than 1. If it contains hex 81 or more, the number is 
greater or equal to J. Don't worry about the deta il s 
unless you have a math ematical leaning. It's useful 
to know , however , that you can doubl a number by 
adding one to the exponent, and halve it by subtrac­
ting one. 

The next four locations are called the mantissa 
and hold th e numb r itself. The number is always 
normally arranged so tha t its first 1-bi t i in the high­
order bit position of the mantissa. So numbers like 3, 
binary 11 and 6, binary 110 will have exactl y the 
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224 S . E. 16th Street 
Ames, Iowa 50010 
TWX 910-520-1166 microsystems 

DAlffi 


DAIM is a complete disk operating system for the ROCKWELL INTERNATIONAL 
AIM 65. The DAIM system includes a controller board (with 4K operating system in 
EPROM) which plugs into the ROCKWELL expansion motherboard, packaged power 
supply capable of driving two 5 1 / 4 inch floppy drives and one or two disk drives mounted 
in a unique, smoked plastic enclosure. DAIM is completely compatible in both disk format 
and operating system functions with the SYSTEM 65. Commands are provided to 
load / save source and object files, initialize a disk, list a file, list a disk directory, rename 
files, delete and recover files and compress a disk to recover unused space. Everything is 
complete - plug it in and you're ready to go! DAIM provides the ideal way to turn your 
AIM 65 into a complete 6500 development system. Also available are CSB 20 
(EPROM / RAM) and CSB 10 (EPROM programmer) which may be used in conjunction 
with the DAIM to provide enhanced functional capability. Base price of $850 includes 
controller board with all software in EPROM, power supply and one disk drive. Now you 
know why we say ­

There zs nothing like a 

Phone 515-232-8187DAlffi 
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same mantissa: 11000000 ... How do we tell them 
apart? By using the exponent byte - the first locat ion, 
remember? 

The final byte contains the sign of the number. 
Only the first b it counts. If the firs t bit is zero, the 
number i · positive; if it 's one , the number is 
negative . 

Floating point numbers are nice in Bas ic, but 
they can be difficult to handle in machine language. 
You ' ll probably want to use the built-in su broutines 
to covert them to and from the more familiar fixed­
point numbers . See the Basic manual for this. 

You can do the job yourself, if you prefer. 
Here's the general method . Assuming that your 
number is not zero (check the first byte) you can re­
arrange it a long the following lines. If you add one to 
the ex ponent , you will have multiplied the number 
by two ; and if you shift. the mantissa right, you will 
have divided it by two. If you do both , the number 
will have th same value. It will no longer be a nor­
mal floatin g- point number, since the high-order bit of 
the mantissa will now be zero, but the value will be 
the same. If yo u repeat this procedure until the expo­
nent reaches a value of hexadecimal 90 , the integer 
part of your number will be found in the first two 
bytes of the mantissa. It works: try it ou t wiLh pencil 
and paper. 

To go the other way (fixed to floatin g) you must 
" norm alize" the number so that the high-order bit of 
the manti sa is 1; this takes left-sh ifting of the man-
ti ·sa and d crementing the exponent. 

Parameters: easier ways 
Floating point is messy and you may wan t to pass 
more than one value to or from machine language . 
There ar other ways of doing the job. 

The most obvious way i to have Basic POKE 
the values it wants to give into memory, and have 
the machine language program pick them up there. 
In the other direction, Basic can PEEK the resul ts. If 
your values go above 255, you ' ll need to use more 
than ne memory lo a tion for each value. U ·e the 
stand ard multiply or divide by 256 technique to 
separate or recombine the parts. 

A better way - but not quite so easy - is to have 
your machine language program go after the Basic 
variables in the location they are ston:d in m 'mory. 

Variables: Ground Rules 
Machine language can of course go a fter any data 
anywhe re in memory. There are a few thin gs you 
can do , how ver, to make it much eas i ' r to inter­
change data. 

Fir t rule: wherever possible, use Basi integer 
variables . T hese are the ones with the percent sign 
tacked on : ] % or D % for example. 

The advan tage of integer variabl s is th at they 
are not stored in floating point notati n. Machine 
language can use them, or change them , in a 
straightforward manner. 

Second rule: arrange for Basic to use these 
variables at the very beginning of your pr gram . If 
you want to pass six values (called A % , B % , X % , 
Tl %, T2 %, and S%) to machine language, have 
the first line of your Basic program define them wi th 
a line of code like: 

100 N = 0 : B' = 0 : XI = 0: &' =0: TV =0 : 
T2' =0 

This will place the values early in the variable tabl e, 
where they are easy to access. 

Variables: how they are stored 
KIM , SYM , and AIM use seven locations for each 
variable; OSI uses six. The first two locations are the 
variable name , in ASCII. Fixed-point var iables will 
have the high-ord r bit set over each byte of the 
name. 

The next two locations of a fixed-point variable 
contain the binary value - high order first. The re­
maining two or thr e locat ions are not used . 

Floating-point variables are also stored in seven 
(or six for OSI) locations . The format i · sl ightly dif­
ferent from that of the floating-point buffer · a little 
experimentation should unlock secrets . You will find 
it generally simpler to use fixed-poin t forma t , except 
on the OSI Ba ic, which doesn ' t app ar to have this 
option . 

A couple of examples should make fixed-po int 
formats easy to understand . If variable B5 % has a 
value of 22 , you ' ll see it stored as: C2 B5 00 16 00 
00 00. C2 i an Ascii letter B with the high bit set; 
B5 is the Ascii character 5 with the high bit set ­
together they give the variable name . 00 16 is the 
value 22 in hexadecimal · and the remaining three 
locations are not used. If variable C % has a value of 
300, you ' ll ·ee: C3 80 01 2C 00 00 00 . Can yo u 
figure it out ? 

Where to find the variables 
The variables are normally stored above your Bas ic 
program. Sine yo ur program could be any size, the 
variables might sta rt almost anywhere. You ' ll find 
out where by 1 oking at your start -of-variables 
pointer. This is tored - low order fir t - at the 
following locations : 

KlM - 007 A and 007B 

SYM - 007D and 007E 

AlM - 0075 and 0076 

OSI - 007B and 007C 


So if your AIM contains the ·alues B3 and 07 in 
0075 and 0076, you' ll know that you r fir t variable is 
co ntained in location 07B3 to 07B9 in lus ive. If it ' s a 
fixed-p int variabl • th value wi ll be con tained in 
07B5 (h igh-order) and 07B6 (low-order). 

You can look th rough the variable cable, jump­
ing seven locati ns at a time to find th vari able 
with the nam' you want. It '· easier as sugges ted 
before, to for e th va riables into th e tan o f the 
table - that way they wi ll be fast to find . 

H ere s a bandy coding him. The start-of­
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variables pointer can be used as an indirect address ­
after all, it's in zero page . So : if you wanted to get 
th e low-order byte of the x fi rs t SYM variable, you 
could code: LDY #3; LDA ($ 7D) ,Y and you 've got 
it. C ount carefull y ; be sure that the variable is 
defin ed first in your Bas ic program ; and the j ob 
becomes al most routine. You can reach over th irty 
variables this way, which is plenty for most a pplica­
tions. 

If you want to pass val ues th rough an a rray, 
that 's not ha rd to do . The format is sim il ar to that of 
vari ables. Look around and yo u ' IJ get the idea . One 
important caution : arrays can move durin g program 
execution. Always reference them through the start-of­
arrays pointer , which is located di rect ly a fter the 
sta rt-of-var iables poin ter. 

Conclusion 
Your si ngle-board machine 1s equipped with ve ry 
powerfu l monitor facilities th at a llow you to look 
around and see how Bas ic does thin gs. Use them : 
you ' JI fin d ou t a lo t abo ut how to get Bas ic and 
machine language to work ha rmoniously. 

Bas ic and machine language can be married to 
give powerful and fl exible programs. T his bri ef arti­
cle won ' t give you all th e marri age coun sel ing yo u 
need , bu t will a t least perfor m the int rod uctions. © 
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The PROMMER II allows you to put as litt le as IK or as much SEAWELL FROMMER II as 32K o EPROM on the bus . You neve r have to give up address 
space lo empty sockets. Each socke t can be enabled lo READ on· There's Nothing Like It! ly, RE AD and PROGRAM, or can be DESELECTED enti rely. 
Simply moving a shunt sets one block of 4 sockets to I . 2, or 4K. 
The other block can be set inde pe ndently. 

Addresses are selected by piano-type switches on the top 
edg of the boa rd. The whole boa rd ca n be program-protected 
by a toggle switch on the top right corne r of the board. A 
separate one-page ROM containing reloca able fi rmwa re for KIM, 
SYM or AIM 1s provided which can be set to any page in memory 
in eit he r of two banks or deselected entirely. A satellite board 
with four sockets and p rog ram-protect switch will be ava ilable 
soon . 

PROMMER ll EPROM PROGRAMMER ·· S299 

OTHER SEAWELL PRODUCTS: 

SEA . J ..•. .. • SINGLE BOA RD DEVELOPMENT SYSTEM ..... $595 

SEA.1 6 .. . . 16K RAM BOARD.... . . . $280 

SEA-FDCB ... •• . . . . DOUBLE DENSITY 2-SIDED DISK CONTROLLER . .. 


. $425 
SEA ·DEBUG ... HARDWARE BREAKPOINTS AND TRIGGERS.. .. 

$310 
SEA·PROMMER 11 EPROM PROGRAMMER . $299 
SEA·PROTO COMPLETELY DECODED PROTOTYPING BOARD 

. __ . ... S 99 
SEA·CMOS . BK CMOS RAM, 16K EPROM. DAYIDATE CLOCK • 

Two independent blocks of 4 EPROM sockets .. -- --·. $395 
SEA.PIOB A FULLY.BUFFERED 6522S .... $260

KIM, SYM or AIM proqramming firmwar SEA ·ISDC 	 8 SERIAL PORTS WITH FOCAL PROCESSOR & 
DUAL PORT RAM . . S595Prog rams I, 2 or 4K 5·Volt EPROMS: TMS 508, 251 2532 and 

SEA ·LBM 	 LITTLE BUFFERED MOTHER FOR KIM. SYM. AIM ,2758, 27 I . 2732 SEA ·! 	 $1 99 
Read-On ly/Deselected/Read-Program for ach socket SEA·MOTHERS 	 4-SLOT MOTHERBOARD. •$70.00 

10-SLOT MOTHERBOARD. . ... $135
Proqram-prolect togg le switch for whole board 	 ALL PRODUCTS ASSEMBLED. 

NO KJTS MASTERCHARGE/VISA ACCEPTEDProvision for remoling 4 sockets 

' On-board generation of programming voltag 

Th S aw II PROMMER II 1s a ener I pur se EPROM tool C I~ ' signed for use in a deve opment/producl1on envi ron ment . Con­ P.O. Box 30505, 
nec s to a KIM, SYM or AIM with a Seawell LITTLE BUFFER ED Seattle, Washington 98103, U.S.A ., 
MOTHER motherboard, or to a SEA-I single-board compu er. I )~ (206) 782-9480The PROMMER II is all you need to read, program and execute 
I. 2 or 4K 5-Volt EPROMs. 	 SEAWELL~ 
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Revl·ew 	 SYBEX, Inc. 
2344 Sixth St. 
Berkeley, CA 94710 

"6502 Games" by 
Rodnay Zaks 
by HoNey B. Herm o n 
Most of us won't admit it but one of the 
reasons we have computers is to play 
games . The game may be traditional , 
like TIC-TAC-TOE, or intellectual, like 
solving a problem 	by writing and debug­
ging a computer program. One of the 
"games" scientists are now playing is 
learning how to interface scientific in­
struments to computers . One of the 
stated purposes of the above book and 
accompanying hardware is to teach us 
how to play the game of computer in­
teraction with the outside world (e .g. , 
instruments). The instruction is ac­
complished by discussion of simple 
games (programmed in machine 
language) and the games board (lights , 
switches, and speaker). The following 
review gives my opinion on how well 
SYBEX has accomplished its goals. 

The book, "6502 Games ' ', and ac­
companying hardware, optional Games 
Board , is attractively packaged. The 
book' s cover, although cute, has almost 
nothing to do with the book's contents . 
The hardware is trivial to connect to the 
SYM - just plug on the two edge con­
nectors (A and AA). If your cassette is 
already connected to the terminal con­
nector, nothing else is required except to 
press on letters on the keys of the Game 
Board. Otherwise your cassette wiU need 
to be reattached to either the new ap­
plication's connector or the terminal 
connector. 

The items reviewed here can be us­
ed in two ways. The simpl ist way is to 
load a game from the SYBEX tape, 
read the instructions in the book, and 
play the game with the Game Board. 
Games available range from Mind­
bender, a version of MasterMind, to 
Slot Machine , a simulation of a slot 
machine. Ten games in all (see list 
below) are available . They all interact 
with the keyboard and lights on the 
Games Board. Some, like Music Player, 
play tunes on the speaker of the Games 
Board. Others, like ECHO use the 
speaker to give audio clues to the player 
and signal when he wins or loses. These 

SYBEX Games Board 
(for connection 
to SYM) 
Cassette Tape of 
Games for SYM 

programs should keep a new SYM 
owner (without other software) happy 
until he is ready to graduate to more 
important things. 

Another way to use these items 
and here we begin to play a more 
serious game, is to modify the programs 
as suggested in the exercises or to even 
program the games from scratch. I 
believe anyone who could learn to do 
this would become an accomplished 
machine language programmer. In this 
case more reference material and 
possibly an assembler would be re ­
quired. The book suggests other 
volumes in the SYBEX 6502 Series, 
which I have found helpful. Other 
reference books have recently become 
available . Let me emphasize how much 
one could learn if this path is followed. 
Let me also encourage readers as a first 
project, to construct their own games 
board. The author, Rodnay Zaks feels 
(and I agree) that 	a much better 
understanding of the hardware will 
result. 

If you are a complete novice , let me 
caution you abou t one thing. The tape I 
received was no t labelled and it was 
quite frustrating to figure out the order 
of programs. I hope this will be cor­
rected in later shipments. 

Order of P rograms on my Tape (each r ecorded twice) 

Title Location Description 
l . Mindbendcr $100-S3FF Like M aster Mind 
2. Music Player Sl00-S3FF Play music from the 

keyboard 
3. M agic Square SIOO-S3FF Light up a perfect 

square 
4_ Blackjack SIOO-SSFF Modifi ed bl ackjack 
5. Hcxgucss SI00-$3FF umber Guessing 

game 
6. Tic-Tac-Toe SOO-$FO Plays game with you 

$100-$3FF 
7. Slot Machine SOO-$FO Slot machine 

SIOO-S3FF im ulmion 
8 . E ho Sl00-S3FF Lik , Simon 
9 . Spinner $00-SFO Check your reflexes 

Sl00-$3FF 
10. Translate $00-SFO 

Sl00-$3FF 
Two player game 

© 
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Al M 65 BY ROCKWELL INTERNATIONAL 

AIM 65 is fully assembled, tested and warranted. With the 
addition of a low cost , readily available power supply, it's 
ready to start working for you . 

AIM 65 features on-board thermal printer and 
alphanumeric display, and a terminal-style keyboard. It 
has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1 Kor 4K RAM. Two installed 4K 
ROMS hold a powerful Advanced Interface Monitor 
program, and three spare sockets are included to expand 
on-boarc.i ROM or PROM up to 20K bytes. 

An Application Connector provides for attaching a TIY 
and one or two audio cassette recorders, and gives exter­
nal access to the user-dedicated general purpose 1/0 lines. 

Also included as standard are a comprehensive AIM 65 
User's Manual, a handy pocket reference card, an R6500 
Hardware Manual, an R6500 Programming Manual and an 
AIM 65 schematic. 

AIM 65 is packaged on two compact modules. The 
circuit module is 12 inches wide and 10 inches long , the 
keyboard modu le is 12 inches wide and 4 inches long . 
They are connected by a detachable cable. 

THERMAL PRINTER 

Most desired feature on low-cost microcomputer systems . . . 

• 	Wide 20-column printout 
• 	 Versatile 5 x 7 dot matrix format 
• 	 Complete 64-character ASCII alphanumeric format 
• 	 Fast 120 lines per minute 
• 	 Quite thermal operation 
• 	 Proven reliability 

FULL-SIZE ALPHANUMERIC KEYBOARD 
Provides compat ibility with system terminals ... 
• 	 Standard 54 key, termina l-style layout 
• 	 26 alphabetic characters 
• 	 10 numeric characters 
• 	 22 special characters 
• 9 control functions 
• 	 3 user-defined functions 

TRUE ALPHANUMERIC DISPLAY 
Provides legible and lengthy display . . . 
• 	20 characters wide 
• 	 16-segment characters 
• 	 High contrast monolithic characters 
• 	 Complete 64-character ASCII alphanumeric format 

PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES 
Reliable, high performance NMOS technology . . . 
• 	 R6502 Central Processing Unit (CPU), operating at 1 

MHz. Has 65K address capability, 13 addressing modes 
and true index capability. Simple but powerful 56 
instructions. 

• 	 Read/Write Memory, using R2114 Static RAM devices. 
Ava il able in 1 K byte and 4K byte versions. 

• 	 SK Monitor Program Memory, using R2332 Static ROM 
devices. Has sockets to accept additional 2332 ROM or 
2532 PROM devices, to expand on-board Program 
memory up to 20K bytes. 

• 	 R6532 RAM-Input/Output-Ti mer (RIOT) combination 
device. Multipurpose circu it for AIM 65 Monitor functions. 

• 	Two R6522 Versatile Interface Adapter (VIA) devices, 
which support AIM 65 and user functions. Each VIA has 
two parallel and one serial 8-bit, bidirectional 1/0 ports, 
two 2-bit peripheral handshake control lines and two 
fully-programmable 16-bit interval timer/event counters. 

BUILT-IN EXPANSION CAPABILITY 
• 	 44-Pin Application Connector for peripheral add-ons 
• 	44-Pin Expansion Connector has full system bus 
• 	 Both connectors are KIM-1 compatible 

TIY AND AUDIO CASSETIE INTERFACES 
Standard interface to low-cost peripherals . .. 
• 	 20 ma. current loop TIY interface 
• 	 Interface for two audio cassette recorders 
• 	 Two audio cassette formats: ASCII KIM-1 compatible 

and binary, blocked file assembler compatible 

ROM RESIDENT ADVANCED INTERACTIVE MONITOR 
Advanced features found only on larger systems ... 
• 	 Monitor-generated prompts 
• 	 Single keystroke commands 
• 	 Address independent data entry 
• 	 Debug aids 
• 	 Error messages 
• 	 Option and user interface linkage 

ADVANCED INTERACTIVE MONITOR COMMANDS 
• 	 Major Function Entry 
• 	 Instruction Entry and Disassembly 
• 	 Display/Alter Registers and Memory 
• 	 Manipulate Breakpoints 
• 	 Control Instruction/Trace 
• 	 Control Peripheral Devices 
• 	 Call User-Defined Functions 
• 	 Comprehensive Text Editor 

LOW COST PLUG·IN OPTIONS 
• 	 A65-010-4K Assembler-symbolic , two-pass $79.00 
• 	 A65-020-8K BASIC Interpreter 99.00 
• 	 3K RAM Expansion Kit 50.00 

POWER SUPPLY SPECIFICATIONS 

• + 5 voe ± 5% regulated @ 2.0 amps (max) 

• + 24 VDC ± 15% unregulated @ 2.5 amps (peak) 


0.5 amps average 

PRICE: $389.00(1K RAM) 
Plus $4.00 UPS (shipped in U.S. must give street address), 
$10 parcel post to APO's , FPO's, Alaska, Hawaii. All inter­
national customers write for ordering information. 

We manufacture a complete line of high quality expansion 
boards. Use reader service card to be added to our mailing 
list , or U.S. residents send $1 .00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

2951 W. Fai rmount Avenue 
Pnoeno~ AZ 8501 7 

1602)265-7564 
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KIM·l Tidbits 

Harvey B. Hermon 
Chemistry Deportment 
University of North Carol ina 
at Greensboro 
Greensboro. North Caroli no 27412 
If you are a regul ar reader of Compute magazin , 
you may have noti ced that I am an owner of several 
small computers - KIM , SYM, and PET . (If tha t 
sounds as if I am some sort of addict, I confess Lh at I 
am .) I don ' t have any favor it bu t PET has one 
feature, a screen editor , th a t I particularly like. Mike 
Louder (see, Bes t of PET Gazette) has taken the 
screen editor one step furth er and given us a 
" dynamic keyboa rd ". With this it is poss ible to add , 
modify or delete BASIC sta tements whil a program 
is executing. For exampl , it is poss ibl e to convert a 
machine language program , already in memory, to a 
series of DATA statements in a BASIC program . 
These DATA sta tements can be used to POKE the 
machine lan guage program back into memory a t any 
convenient la te r time. There a re several advantages 
to doing it this way ra ther than by a con vention al 
LOAD. The BASIC program could al so include in­
structions on how to use the machine language pro­
gra m . It is not difficult to write the BASIC program 
in such a way so as to make the machine language 
program relocatable. Protect ion of the program _is 
easily done by POKEs from BASIC . The machine 
language call can be done by SYS or USR . In my 
opinion , converting machine language programs to 
DATA statement s is an altogether useful applica tion 
of PET' s ''dynamic keyboard ' '. 

The dynamic keyboard idea , as far as I know, 
has not been extended to KIM . Unfortunately, KIM 
BASIC unl ike PET, does not use a keys troke buffer 
which is essential to the published method . I have 
been brooding over this difference for some time and 
have finally come up with a KIM procedur (pro­
gram " DATA" ) which is described in this a rticl . 
The example shown is for convertin g machine 
langu age programs to data statements but could easi­
ly be adapted to other uses of the dynamic keyboard. 

KIM BASIC normall y gets its character input 
using the monitor routine, GETCH , at location 
$ 1 E5A. M y idea is to temporarily modify the jump 
instruction to the KIM subroutine (loca tions $2456 
-$2458 in m y version of BASIC) . BASIC would then 
jump to another routine which gets its input from a 
buffer in high memory instead of the term inal 
keyboard. In this example, the buffer conta ins 
BASIC DATA sta tements in ASCII form at. The buf­
fer is set up in a separa te step using string con ­
catenations, ASCII conversions , and POKEs to high 

m mory. in e the "DATA" program is st igh !l y 
co mplica ted, even confus in g m if 1 have not ce n it 
fo r a while, l have describ d its operat ion in an ac­
co mpanyin g table. Between the commen ts in the pro­
gram and th e table, I ho pe readers will un ders ta nd 
the program more as il y and be abl to mod ify it t 
sui t their own needs. 

T he routine wh ich BAS IC tem porarily uses for 
in put is POKEd into memory earl y in the program 
' D ATA". I have in cl uded fo r refer nee the sourc · 

cod (" I PUT M O D '') show n in th e figure. T hi s 
program was assembl ed with Ea ·tern House So ft ­
ware 's Assembler/T ext Editor . It ma kes use of an 
add res · pointer which tell s what loca tion in high 
m mory to get the nex t charac ter from . ormal 
BA IC input is re ta red wh ·n th e end-of-d a ta 
character ($ 1 A) is read . H owever , th e las t character 
retu rn ed is not $1A, but $OF (Cont rol 0) which tog­
gles back the BASIC outpu t suppress switch so 
BASIC wiJI print aga in norm all y. Because th e hi gh 
A C ll bu ff r conta in ed lin ' fc d characters it was 
necessary to toggle th sw itch ini tia ll y, by reading 
$OF as the fi rs t charac ter, to preven t u nwanted dou­
ble spacing. 

In ummary, one sta rt s with a machine 
language progra m and th BASIC program called 
" DATA". After ru nnin g "DATA" one is left with a 
number of DATA statement s and a FOR/ EXT 
POKEin g routin e which can restore the machin e 
language program at any subseq uen t BASIC session. 
T he program left a fter runnin g "DATA" can b · 
augment ed with instructions a nd protection PO K E 
if desired . I am awa re of two obvious res tr icti on . 
One, the machine language program cannot ove rl ap 
with BASIC or th is BASIC program . Two, if BASIC 
is in ROM another m thod must be used. Pleas let 
me know if other KIM ow ner!; find this program 
use ful or if there are any quest ions (SASE fo r repl y) . 

Steps in " DATA" Program 
(Line Numbers in Parenthesis) 

1. 	Prat ·c t h igh m ' mor y (630 ·J.7). 
2. PO K E machine language program (63048. 63500 SL B). 
3. 	Input scarri ng a nd ending !orat ions nf machine la ngu ai;r 


progrnm (63050-63055). 

4. P 	 KE q111 1ro l 0 (SOf) i111 0 firs t lora1 ion o f buffer 


(6:i065). 

5. 	Const ruct one data statement frnm each 8 b tes 


(63080-63 150). 

6. POKF. ASC II charac1crs to high memory (63400 SU B). 
7. 	Cons1ruct POKEin • pro , r:.irn and PO K E A. C ll to 


high mrmory (63160-632 10, fi:HOO S i B) . 

8 . PO KE last character (SIA) lo h igh memory (632 12) . 
9. Change BASIC input charncter subrouti ne (63220). 

l0. Unprotc:ct high memory and erase; " DATA" program 
(63210). 

11 . lnpu l is now from high 111 ·111ory (w ith c ·ho rn lcrrn ina l) 
until last r harac tcr (S IA) is r..:ad. Ar th is poi n1 LI ST 
should .-how a series of DATA statements a nd a FO R/ 

EXT POKEing rou t.i nc . Thi · program can be 

SAVEd for later use . 
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16K MEMORY32 K BYTE MEMORY EXPANSION KIT 

RELIABLE AND COST EFFECTIVE RAM FOR ONLY $58 
6502 & 6800 BASED MICROCOMPUTERS 

FOR APPLE, TRS-80 KEYBOARD, 
EXIDY, AND ALL OTHER 16K 
DYNAMIC SYSTEMS USING 

AIM 65-*KIM*SYM 
PET*S44-BUS MK4116·3 OR EQUIVA LENT 

DEVICES. 
• 	PLUG COMPATIBLE WITH IHE AIM-65/SYM EXPANSION 


CONNECTOR BY us:NG A RIGHT ANGLE CONNECTOR 
 * 200 NSEC ACCESS, 375 NSEC 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY CYCLE 
BOARD * BURNED-IN AND FULLY 
6800 S 44 BUS 

• MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
TESTED 

• CONNECTS TO PET OR KI M USING AN AD~PTOR CABLE. 
• RELIABLE - DYNAMIC RAM VllTH ON BOARD INVISIBLE * 1 YR. PARTS REPLACEMENT 

REFRESH - LOOKS LIKE STA TIC MEMORY BUT AT GUARANTEE 
LOWER COST ANO A FRACTION OF TH E POWER 
REQUIRED FOR STA TIC BOAROS. 	 * QTY. DISCOUNTS AVAILABLE 

• USES •SV ONLY . SUPPLIED FROM HOST CO MPUTER. 
• 	 FULL DOCUMENTATION. ASSEMBLED ANO TES TED 


BOARDS ARE GUARANTEED FOR ONE YEAR AND 

PURCHASE PRICE IS FULLY REFUNDABLE IF BOARDIS 
 All ASSEMBLED BOARDS AND 
RETURNED UNOAMAGED WITHIN 14 DAYS. MEMORY CHIPS CARRY A FULL ONE 

ASSEMBLED WITH J2K RAM SJ95.00 YEAR REPLACEMENT WARRANTY 
& WITH 16K RAM SJJ9.00 

TESTED WITHOUT RAM CHIPS S279 00 
HARO TO GET PARTS (NO RAM CHIPS) 
WITH BOARD ANO MANUAL SI 09.00 
BARE BOARD & MANUAL S~9 00 

PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 

A 4K OR SK PET CONTAINS INTERFACE CABLE. BOARD 

STANDOFFS. POWER SUPPLY MODIFICATION KIT AND 

COMPLETE INSTRUCTIONS 149.00 


U.S. PRICES ONLY 

FEATURES 
e 	 PLUGS DIRECTLY INTO AND e EPROM·SOCKETS PROVIDED FOR 

COVERS UPPER HALF OF KIM-1. BK EPROM. 
EXPANSION FINGERS CARRIED (INTEL 2716 2KX8 's) 
THROUGH FOR FURTHER 
EXPANSION. e 	 BLOCK SELECT SWITCHES FOR 

EPROM . e 	 l/O·POWERFUL 6522 VIA EPROM USABLE IN ANY ONE OF
PROVIDED. FOUR SK BLOCKS FROM SOOOH .
(VERSATILE INTERFACE 

ADAPTER! 
 e 	 AUTOMATIC RESET ON POWER· 
16Bl·DIRECTIONAL 1/0 LINES UP AND SWITCH SELECTABLE
41NTERRUPD HANDSHAKE INTERRUPT VECTORS . 
LINES e 	 PERMITS UNATTENDED2 INTERVAL TIM ERS 

OPERATION .SHIFT REGISTER FOR SERIAL· 

PARALLE L/ PARALLEL-SERIAL e LOW POWER CONSUMPTION· 

OPERATIONS. 
 SV AT 300 Ma. FULLY LOADED 

e RAM·SOCKETS PROVIDED FOR e BUFFERED ADDRESS LINES 
4K RAM CONTIGUOUS WITH KIM 
RAM . e HIGH QUALITY PC BOARD. 
(LOW POWER MOSTEK 4 118 SOLDER MASK 
1 Kxs·s1 

e COMPLETE DOCUMENTATION e ASSEMBLED AND TESTED 

APPLICATIONS 
PROM , RAM AND 1/ 0 EXPANSION ON ONE BOARD HAVING MANY INDUS· 

TRIAL/HOME APPLICATIONS FOR DATA ACQUISITION , PROCESS CONTROL, 

AUTOMATIC CONTROL OF FURNACE, SOLAR HEAT, LIGHTING . APPL!· 

ANCES , ETC ... , . 


PA RESI DENTS INCLUDE 6% STATE SALES TAX 

DIGITAL ENGINEERING ASSOCIATES 

P.O.BOX207 e BETHLEHEM , PA 18016 

... 
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· KIM IS A REGISTERED TRADEMARK OF MOS TECHNOLOGY. INC. 
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0100 
0110 ;TEMPORARY MODIFICATION TO KIM qASIC INPIJT ROUTINE 

I NPUT U:)O 

0120 ;INPUT A CHARACTER FROM HIGH MEMORY 
0130 ; INSTEAD OF KEYBOARD 
0140 ;RESTOR € NOR MAL OPERATION WHEN $IA 
0150 ;CHARACTER IS READ FROM HIGH MEMORY 
IH60 
0170 JHARVEY 13. HERMAN 
0180 
0190 · BA $2'110 

0200- I B 	 0200 C LC 
0210 ;quMP ST ORAGE POINTER 
0220 ;NOTEI PROGRAM MODIF IES ITSELF 
0230 SORRY EPROM FREAKS 

0201- AO 12 02 0240 LOA COUNT+! 
0204- 69 01 0250 ADC 4101 
0206- BO 12 02 0260 STA COUNT +! 
0209- AO 13 02 0270 LOA COUNT+2 
020C- 69 00 0280 l\DC 100 
020E- BO 13 02 0290 STA COU NT+2 
0211- AD FF SF 0300 COUNT LOA HIGH-r-:F.M 

0310 ;CHECK FOR DONEC$ll\) 
0214- C9 IA 0320 Cl'P UIA 
0216- F0 06 0330 "IEQ END 

0340 ;KIM OUT 
02 1B- 4B 0345 ?HA 
0219- 20 A0 IE 03 50 JSR $IE40 
021C- 6B 0355 PLA 
0210- 60 0360 RTS 

0370 rnESTORE KEYBOARD INP UT DATA021E- A9 SA 	 0380 END LOA 1$54 630000220- BO 57 24 	 0390 STA $2 457 630100223- A9 lE 	 0400 LOA 1$1 E 630200225- BO 58 24 	 0410 STA $2458 630300228- A9 0F 	 0420 LOA I $0F 63040
04.10 JRETURN WITH CONTROL 0 63045022A- 60 	 0440 RTS 63047
0450 HI GH-MEM ·DE $5FFF ; -1 63048
0460 	 .EN 63050 

63055 
63060

*****************1rlr*************• 63064 
ii K A S T it 63065 
: I I y I * 63080 

63085• M M M M *. 	 .. 63090
• * 	 63100• * 	 6311 0 

63115: FROM CASSETIE FAILURES : 
63120t PERRY PERIPHERALS HAS ! 	 63125 

• THE HOE SOLUTION ! 	 63130 
63140: OMNIDISK SYSTEMS (5" and 8") : 63145 
63150! ACCLAIMED HDE SOFTWARE it­
63160• • Assembler, Dynamic Debugging Tool, !

! Text Output Processor, Comprehensive ! 	 63170 
63190il Memory Test 	 * 
63200. 	 .. 

-tr e Coming Soon-HOE BASIC it­
: PERRY PERIPHERALS S -100 PACKAGE it­ 63 210 

63212 ~ Adds Omnidisk (5") to ! 63215 
63220• Your KIM / S-100 System ! 
63230! • Construction Manual- No Parts : 63240 

-tee FOOS & TED Diskette * 63390 
63400!e $20 . +$2. postage& handling .( NYresidents ! 63410.it add 7 % tax) {specify for 1 or 2 drive system) * ,. 	 63420 
63430• Place your order with: * 63440! 	 ,.

-.. PERRY PERIPHERALS it 	 63450 
63500! P.O. Box 924 ! 	 63510 
63520: Miller Place, N.Y.11764 : 
63530 

: (516) 744-6462 : 63540. ,. 	 63560 
-fC Your Full-Line HOE Distributor/ Exporter * 63570 
~ 63580. 

63590********************************* 

REM KIM PROGRAM 	 WHICH MAKES DAT4 STATEMEMENTS 
REM FROM A MACHINE LANGUAGE PROGRAM 
REM 
REM HARVEY B. HERMAN 
REM 
REM PROTECT HIGH MEMORY 
POKE 132101POKE 1331961CLEAR 
GOSUB 63500 tREM POKE Ml'ICHINE LAN GU AGE PROGRAM 
INPUT "ST4RTIN G LOCATION"JS 
INPUT "END ING LOCATION";E 
N=l0 
REM H IS HIGH MEMORY LOCATION FOR S4 VF: 
Hw245 7 6 1POKEH1 l 5 1 H"H+ I 
FOR I •S TO E STEP B 
A$=STR$ CN >+" DATA " 
fOR J=0 TO 6 
A=PEEKC I +J> 
IF CI+J>:E THEN 63130 
A$=A$+STR$ CA>+" 1" 

NEXT J 
AaPEEKC I+J> 
1\$ 2AS+ST R$ CA >+CHR$ c 13>+CHR$ C10 l 
GOSUB 63400 
N•N+l 0 
NEXT I 
A$ ,.STR$CNH" FOR I="+STR$CS)+" TO"+STR$CE >+ 
CHR$Cl3l +CHR$Cl0> 
GOS UB 63400 
N=N+l 0 
AS=S TRSCN>+" READ AIP OKE I1A:NEXT l"+CHR$Cl3l+ 
CHRS C10 l 
GOSUB 63400 
POKE H1261REM LAST CH4RACTER 
REM CHANGE INPUT ROUJ INE 
POKE 930310iP OKE 930412 
REM UNPROTECT HIGH MEMORY 
POKE 132101POKE 1331144iNEW 
REM PICK APART STRING AND S4VE IN HIGH MEMORY 
FOR K=H TO H+LENCA$l-1 
POKE K,ASC CMJO$ CAS 1 K-H+l 1 l ) > 
NEXT K 
H•H+LENCAS) 
PRINT ASJ 1POKE 2210 1RE M ZERO PRINT POS ITION 
RETURN 
DATA 241l 73,1812110 S 1l 1141118 
01\TA 21173119,211051 01 141119 
DATA 2117312551951201126124016 
DATA 72,3211601 30 11041961169190 
DATA 14118713611691301141188136 
DATA 169115196 
FOR I• 512 TO 554 
READ AlPOKE I1AlNEXT I 
RETURN 

OK 
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AIM65Tape 

Copy Utility 

Christopher J. Flynn 
Introduction 
If you 're an AIM 65 user, you've probably stored 
your favorite programs and important data bases on 
cassette tape. Have you thought about making 
backup copies of your tapes? I didn't until my tape 
recorder ate my only copy of a 1000 line assembly 
language program that I was writing. 

You may be thinking it is too much trouble to 

make backup tapes on the AIM. Each file has to be 
loaded into memory and then written back out. If 
you have machine language programs, Basic pro­
grams , and text files, then you have to follow three 
different load and dump procedures. Machine 
language programs are the worst to copy . Sure , it is 
very easy to load them into memory. Have you tried 
dumping such a program when you' e lost the liLtle 
piece of paper that had the memory addresses on it? 

Well, here is a little 44 byte program that will 
make tape copying easy . All you do is put the tape to 
be copied in drive l and a blank tape in dri e 2. 
Then, position the tapes and let the program do the 
rest. The program will copy any kind of AIM file. It 
will even copy multiple input files from the same 
tape . So now, none of us should have any excuse for 
not having backup copies of our important tapes. 

Hardware Required 
First of all, I'll assume that you have an AIM. An 
AIM with just lK of RAM will do fine. 

ext , you'll need to attach two cassette 
recorders to your AIM . Chances are you already 
have one . If nothing else, maybe this article will give 
you an excuse to buy a second one . By the way , the 
ver atility of the AIM definitely improves with the 
second recorder. 

Finall y, you should onnect the remote control 
circuits to each of the record rs . You should experi­
ment with the setting of GAP ($A409) as described 
in the AIM manual. Pick a value of GAP that lets 
you record on one device and play back on the other 
reliably. I have found that the default valu of $08 
works well. It only worked, however, after I modified 
my recorders (Radio Shack) so that their electronics 
would remain on even when the motor was toggled 
off. 

Tape Copy Procedure 
Let's go through the step by step procedure of copy­
ing a tape . 

1. 	 Load the tape copy program into the AIM's 
memory starting at $0200. The program is easily 
relocated, but you' ll have to observe the 
cautions described in a later section. 

2. 	 Place the tape to be copied in drive 1. 
Th is program assumes that drive 1 is used only 
in the playback mode . 

3. 	 Place a blank tape in drive 2. This program 
assumes that drive 2 is used only in the record 
mode . 

4. 	 Position the tapes. 
a. 	Position the tape in drive to a point just 

beyond the leader . Use the '' 1 ' ' monitor 
command to toggle drive 1 off. 

b . 	Position the tape in drive 2 to a point about 
4 turns beyond the leader . Use the monitor 
"2 ' command to toggle drive 2 off. 

5. 	 Start the tape copy program. 
a . U 	e the monitor "•" command to set the 

AIM's program counter to $0200. 
b . 	Use the monitor "G" command to begin 

the program. 

6. 	 Watch the AIM display. The display will alter­
nately show an "S" and a " W ". The "S ' 
means that the program is s arching for the next 
block. The "W ' means that the program is in 
the process of writing a block to drive 2. 

7. 	 Hit reset to stop the copy program when a 
steady display of "S" appears without any inter­
vening "W"s. 
a . Drive 1 will be on and you can rewind and 

remove the input tape . 
b. Drive 2 wiJl be off. This allows you to stack 
additional programs or data on the same output 
tape. You will have to toggle drive 2 with the 
' ' 2 ' ommand when you are ready to rewind 
the output tape. 

That ' s all there is to copying a tape . Notice that at 
no time did the AIM ask you "IN = " or 

OUT= ". It did not even ask you for the input and 
output file names. 

By the way, you should probably verify the first 
few tape copies that you make just to be sure that the 
program works and that GAP is set properly. 

How It Works 
The Tape copy program makes use of subroutines in 
the AIM monitor. Basically, the program reads a 
data block from drive 1 (subroutine TTBY 1 at 
$ED53) into the AIM's tape buffer. The data block 
is then written from the buffer to drive 2 by an AIM 
subroutine beginning at $F 19C which I've called 
BLKOUT. In between data blocks, the program 
writes either an "S" or a "W" to the AIM display. 
This process of reading and writing a block continues 
forever or until reset is pushed or the plug is pulled. 
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FIGURE 1 
Al HASH 

LINE t LOC CODE LINE 

0001 022C •=$0200 
0002 0200 .OBJ i8000 
0003 0200 ; 
0004 0200 ;AIM 65 TAPE COPY UTILITY 
0005 0200 ; 
0006 0200 ;DRIVE 1 IS INPUT DRIVE 
0007 0200 ;DRIVE 2 IS OUTPUT DRIVE 
0008 0200 ; 
0009 0200 ;BY CHRIS FLYNN 8/80 
0010 0200 ; 
0011 0200 ; 
0012 0200 ;AIH 65 HONITOR ROUTINES USED 
0013 0200 ; 
0014 0200 CLR =SEB·H 
0015 0200 OUT DP =$EEFC 
0016 0200 TIBY1 =SED53 
0017 0200 PHXY =$EEl9E 
0018 0200 BLKOUT =iF19C 
0019 0200 
0020 0200 ;AIM 65 RAM LOCATIONS USED 
0021 0200 ; 
0022 0200 TAPIN =$A434 
0023 0200 TAPOUT =$A43S 
0024 0200 BLOCK =$0115 
0025 0200 ; 
0026 0200 ;TAPE COPY INITIALIZATION 
0027 0200 ; 
0028 0200 A9 00 COPY LDA to 
0029 0202 BD 34 A4 STA TAPIN ;sET DRIVE 1 AS INPUT 
0030 0205 BD 15 01 STA BLOCK ;CLEAR BLOCK COUNT 
0031 0208 A9 01 LDA t1 ;sET DRIVE 2 AS OUTPUT 
0032 020A SD 35 A4 STA TAF'OUT 
0033 020D 
0034 020D ;READ A TAPE BLOCK INTO AIH 65 BUFFER 
0035 020D ; 
0036 020D 20 44 EB READ JSR CLR 
0037 0210 A9 53 LDA t'S ;INDICATE SEARCHING FOR BLOCK 
0038 0212 20 FC EE JSR OUTDP 
0039 0215 A2 00 LIIX to 
0040 0217 20 53 ED JSR TIBY1 ;READ A BLOCK 
0041 021A ; 
0042 021A ;WRITE THE BLOCK FROM THE AIM BUFFER 
0043 021A ;NOTE: BLKOUT WILL DO A JSR PLXY AND THEN RTS. 
0044 021A ;THEREFORE, WE PRELOAD RETURN ADDR ON STACK. 
0045 021A 
0046 021A 20 44 EB WRITE JSR CLR 
0047 021D A9 57 LDA t'W ;INDICATE WRITE IN PROGRESS 
0048 021F 20 FC EE JSR OUT DP 
0049 0222 
0050 0224 

AO 
A2 

02 
oc 

LDY 
LDX 

t>READ 
t<READ-1 

;PUT RETURN 
;HI PART IN 

ADDRESS IN 
y, LO PART 

y,x
IN X 

0051 0226 20 9E EB JSR PHXY ;NOW PUT RETURN ADDRESS ON STACK 
0052 0229 20 9C Fl JSR BLKOUT ;OUTPUT THE BLOCK AND READ NE XT ONE 

The listing in Figure 1 shows the assembly than its normal entry point. 
language code for the tape copy program . The only The first and last two statements of TOBYTE 
tricky part of the program is the JSR to BLKOUT. are: 
BLKOUT is really a part of the AIM subroutine JSR PHXY 
TOBYTE ($F18B). A problem arises because the 
tape copy program calls TOBYTE at a point other 
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JSR PLXY 

Model EP-2A-79 

EPROM Programmer 
PET • APPLE • AIM·65 • KIM·1 • SYM·1 • OHIO SCIENTIFIC RTS 

Notice that TOBYTE saves the X and Y registers on 
the stack. When TOBYTE is called in the middle, 
the X and Y registers do not get saved. So, when 
TOBYTE finishes, the JSR PLXY does not pick up 
X and Y. Instead, it removes the return address 
from the stack. Therefore , the RTS picks up garbage 
from the stack and the AIM hangs! 

To get around this problem, the tape copy pro ­
gram preloads X and Y before calling BLKOUT. 
The values loaded into X and Y represent the return 
address . X and Y are then stored on the stack. Last­
ly, the JSR to BLKOUT is done. 

Figure 1 shows the way X and Y are loaded . 
The most significant byte of (return address - 1) is 
placed in Y . The least significant byte of (return ad­
dress - 1) is placed in X. One is subtracted from the 
return address in order to mimic the way the 6502 
stores return addresses on the stack. If you relocate 
this program, you will have to load X and Y with 
the appropriate values. 

Summary 
This article has described a simple tape copy utility 
for the AIM 65. I hope Lhat you find it both useful 
and easy to use. © 

I "' 
Software available for F-8. 6800, 8085. 8080, 2 ·80, 6502, 1802, 
2650.6809. 8086 based systems. 
EPROM type is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 warts. It is supplied with a 36·inch ribbon cable for 
connecting to microcomputer. Requires 1 'h 1/0 ports. Priced at 
$155 with one set of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Pan No. Progm ms Price 
PM 0 ™S 2708 . . . . . . . . . . . . . . . . . . . . ...... . .... .... ...$15.00 
PM-I 27()1 , 2708 _ .. . . . . . . . . . . . . . • . . ....... ... .. ... 15.00 
PM -2 2732 . . . . . . . . . . . . . . . . . . . . . . . •• • . . . . . . ... . .... 30.00 
PM·3 TMS 2716 .............. .. .................. ... ... ..... . 15.00 
PM4 TMS 2532 ............ .. .................... . . . .. . . .... 30.00 
PM·5 TMS 2516. 27 16. 2758 . . . . . . . . . . ... _......... _........ .. 15.00 
PM-8 MCM68764 . . _ _. . . . . . . .. . . . . . . . . . . .. • ..... ... . ..... 33.00 

Ootimal Technology, Inc. 
Blue Wood 127, Earlysvtlle, Virginia 22936 

Phone (804) 973-5482 

Compare Our Prices With Any Others 


Rockwell's AIM-65 1 K System: $405. 4K System $459. 
Synertek 's SYM-1 1 K System: 235. 4K System 259. 
Commodore's KIM-1 1K System: 175. 

FOR YOUR SYSTEM'S EXPANSION 
The Computerist, Inc's: 
16K DRAM $279. Proto Plus II $42. 
32K DRAM 375. ASK 1/0 Board 55. 
Video Plus II 279. DRAM & Video Cable 15. 
Mother Plus II & Card Cage 115. Power Supply for SYM-1 39. 

Power Supply and Enclosure for AIM-65 $119. 

Power Supply and Enclosure for KIM-1 65. 


All products are factory warrantied. Prices include full documentation. 
Send Check or Money Order to: 


Hepburn MCA* 

12 Grosvenor Street 

Lowell , MA 01851 


Please add $5.00 shipping and handling. MA residents add 5% sales tax . 
• Mini Computers and Accessories 
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Combining 
BASIC And 
Machine· 
Language 
Programs On 
Tape 
George Wells 
This article describes a procedure to combine a 
machine-language program and a BASIC program 
into a single cassette tape file which can be LOADed 
and RUN without exiting BASIC. This procedure is 
specifically applied to a SYM-1, but the technique 
may be applicable to other machines, particularly 
Microsoft BASICs that store programs on tape in 
tokenized form exactly as they appear in memory . 
General Discussion Of Technique 
Whenever a BASIC programmer wants to jump to a 
machine-language program by way of the USR com­
mand, he has to decide where in RAM he is going to 
put the object code for the machine-language pro­
gram. The usual place to put such code (assuming it 
is too big to squeeze into one of the unused areas on 
page zero or page one or some other place) is near 
the top of his contiguous RAM space which starts at 
page zero and includes at least 4K or BK of memory. 
The method by which this is accomplished is to exit 
BASIC , load the object code from a file on tape , re­
enter BASIC with an appropriate response to 
MEMORY SIZE? so BASIC will not use the 
memory allocated to the machine program and final­
ly LOAD and RUN the BASIC program. In order 
to avoid this cumbersome procedure, we can put the 
two types of programs next to each other so that they 
can be LOADed together from one tape file into 
memory. 

The technique lO perform this is to make two 
tape files, the first one containing the BASIC pro­
gram and the second one containing the machine 
code assembled somewhere in memory after the end 
of the BASIC program. Then all you have to do is 
enter BASIC , LOAD the BASIC program, LOAD 
the machine program , and SAVE the combined pro­
gram. Now you have both programs on the same 
tape file which can be LOADed just like any other 
BASIC program. If you change the BASIC program , 

you will have to reLOAD th e machine program and 
reSAVE the combined program. There are two pit­
falls to be avoided when making changes. First, if the 
BASIC program expands to the point where it runs 
into the machine code, you will have to reassemble 
the machine program at a higher address, make a 
tape copy, modify the BASIC program to link pro­
perly to the new machine code, reLOAD the new 
machine code, and reSAVE the new combined pro­
gram. Second, if you get a BAD LOAD error when 
trying to LOAD the machine code, your BASIC pro­
gram will be deleted; so it 's a good idea to SAVE the 
BASIC program after making any changes. In order 
to avoid these problems, you will probably want to 
assemble your machine- language program at the top 
of your RAM and check out your BASIC program as 
much as possible before combining the two programs 
together. 
Specific Example On A SYM· 1 
This example will take a BASIC program that uses 
the trig functions and combine it with the machine 
code which the user must supply in order to use trig 
with the SYM-1 BASIC. It's a good idea to practice 
this technique on a simple BASIC program to get a 
feel for how it works before attempting a serious ap­
plication. 

STEP 1: Cold start to BASIC and enter the follow­
ing program: 

100 X = Y: REM CHANGE Y TO LAST 
PAGE OF 
TRIG . 
110 POKE 196,104: POKE 197 ,X 
120 PRINT SIN(l), COS(2), TAN(3), 
ATN(4) 

STEP 2: Save the BASIC program on tape with 
SAVE B. 

STEP 3: Go to the monitor (by way of Reset) and 
look at memory locations $7D and $7E . These two 
values are the low and high bytes of the first 
available address after the BASIC program. The 
value of this address should be increased by at least 
30 or 40 or even several hundred if extensive changes 
are expected in the BASIC program . In this exam­
ple we could safely start th machine code anywher 
after address $0290. 

STEP 4: Store the object code for the trig functions 
(from Synertek Systems , Inc . Technical ote 53) so 
that it ends at the end of pag three. 

STEP 5: Save the machine code on a second tape 
using an ID of $4D (ASCII " M") with the following 
command: 

.S2 4D ,2C7-3FF 

STEP 6: Cold start back to BASIC and LOAD B to 
get the BASIC program . 

STEP 7: Since we now know the location of the 
machine code re-enter line 100: 
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100 X = 3: REM TRIG FU CTIONS 
END ON 
PAGE 3. 

STEP 8: Save the modified BASIC program on your 
first tape with SAVE B. 

STEP 10: Enter LOAD M to load the machine 
code. If you get a LOAD ED message, go to STEP 
12 . If you get a BAD LOAD error message continue 
with STEP 11 . 


STEP 11. R eload the BASIC program with LOAD 

B and con tinue from ST EP 10 . 


STEP 12: Save th e combined program on a third 

tape with SAV E C. At this point, you can enter any 

valid BASIC co mmand (try R UN and LIST) but 

when you ge t ready to modify the BASIC program 

continue from STEP 13 . 


STEP 13: M ake as m any changes as desired but DO 

NOT RUN the program . 


STEP 14: Save the program on your fi rs t tape with 

SAVE B. Th is tape will now contain a valid BASIC 

program combined with invalid m achin e code. If you 

are sure that there is no danger of your BASIC pro­

gram expanding in to your mach ine code then con­

tinue from STEP 10. If you a re not sure , cont inue 

with STEP 15. 


STEP 15: There is no easy way to tell how big the 
BASIC part of the com bined program is since the ad­

dress at $7D, $7E is pointing somewhere near the 
end of the machine code . You could go to the 
monitor and manually search for three zero-bytes in 
a row which shouldn ' t be too hard if you have a 
general idea of where to look. Don ' t forge t to insure 
that the system 	RAM is not write-protected after 
returning to BASIC . Another way to accomplish the 
same thing without leaving BASIC is to enter the 
following direc t command (without spaces) : 

FOR! = 515T033333: IFPEEK (l-3) ( ) OORPEEK 
(I-2) ( ) OORPEEK (1- 1) ( ) O T HENNEXT 

and wait for BASIC to respond with OK (it can take 
minu tes). Then enter PRINT I and the computer 
will give th e decimal equivalent of the first unused 
memory location a ft r the BASIC program . If you 
run out of space between the two programs , reassem ­
ble the machine-language program at a higher ad ­
dress and continue a t STEP 5 . If you decide that you 
have su fficient space between the programs, you can 
cont inue at STEP 10 . 

NOTE: If at a ny time you suspect that the 
BASIC program has clobbered the m achine program , 
you should reset your system , cold start to BASIC , 
LOAD B with the la tl!St version of your program and 
con tinue at STEP 15. 

NOTE: If you continu e the trig fun ctions with a 
BASIC program as in this exampl e, you should take 
precaution to set the pointer at 196 and 197 back to 

6502 FORTH 
• 	 6502 FORTH is a complete programming system which 

contains an interpreter / compiler as well as an 
assembler and editor. 

• 	 6502 FORTH runs on a KIM-1 with a serial terminal. 
(Terminal should be at least 64 chr. wide) 

• 	 All terminal 1/ 0 is funnelled through a jump table near 
the beginning of the software and can easily be 
changed to jump to user written 1/ 0 drivers . 

• 	 6502 FORTH uses cassette for the system mass storage 
device 

• 	 Cassette read / write routines are built in (includes 
Hypertape). 

• 92 op-words are built into the standard vocabulary. 
• Excellent machine language interface . 
• 6502 FORTH as user extensible. 
• 	 6502 FORTH is a true implementation of forth according 

to the criteria set down by the forth interest 
group. 

• 	 Specialized vocabularies can be developed for specific 
applications. 

• 	 6502 FORTH resides in 8K of RAM starting at S2000 and 
can operate with as little as 4K of additional 
contiguous RAM . 

6502 FORTH PRICE LIST 
KIM CASSETTE, USER MANUAL, AND 

COMPLETE ANNOTATED SOURCE 
LISTING $90.00 
($2000 VERSION) PLUS S&H 4.00 

USER MANUAL (CREDITABLE 
TOWARDS SOFTWARE 
PURCHASE) $15.00 

PLUS S&H 1. 50 
SEND A S.A.S.E. FOR A FORTH 
BIBLIOGRAPHY AND A COM­
PLETE LIST OF 6502 SOFTWARE, 
EPROM FIRMWARE (FOR KIM, 
SUPERKIM, AIM, SYM, and 
APPLE) AND 6502 DESIGN 
CONSULTING SERVICES 
AVAILABLE ................. . 

EricRehnke 
1067 Jadestone Lane 
Corona, CA 97120 

Now Available For KIM, AIM, And SYM 
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its original value when leaving your program or 
avoid using any of the trig fun ctions unless you pro­
perly re-attach the trig function object code. The 
original values of 196 and 197 are 2 and 208, respec­
tively. 
Theory Of Operation 
Th k y to understanding how this technique works 
is in knowing the three ways that the Microsoft 
BASIC interpreter modifies the pointer to the start­
of-variables ($7D and $7E in the SYM-1), and in 
realiz ing that the pointer to th start-of-program ($7.B 
and $7C in the SYM-1) never ge ts modified once it 
is initialized by a cold start. In th SYM-1 the 
BASIC program always begin at locat ion $0201 and 
there is a mandatory zero-byte at location $0200 
which is put there only during cold start. 

The first way that the int rpreter modifies the 
start-of-variables pointer is through th e EW com­
mand which sets the pointer lo a value that is equal 
to the start-of-program pointer plus two ($0203 in th e 
SYM-1). This red uces the siz of th e BASIC pr ­
gram to two bytes which the EW command clears 
to zeroes. In addition to being executed by a direct 
or indirect command or by a cold start, the NEW 
command i also automatica ll y ex cuted any time a 
tape LOAD comm and resu lt s in a BAD LOAD . 
Th is is why STEP 11 is requir cl in the above exam­
ple . 

The second way the in terpre ter can modify the 
start-of-variables pointer is when a tape LOAD com­
mand results in the fil being LOADED correct ly. In 
thi s case, the pointer is set to on gr a ter than the 
location of the last byte in th e tape fil e and the other 
required pointers are updated with the NEW com­
ma nd . This is why it is possible to LOAD the 
machine code after th e BASIC program and a llow 
th e int erpreter to automatically adjust the pointers to 
allow you to SA VE and RU the combined pro­
gram. This is also why the Synertek Tech Note for 
using trig functions states that you must type either 

EW or LOAD x after loading the fil e contai nin g 
the trig object code into the top of your RAM space . 
If you didn t the variables would reside in non­
ex istent RAM! 

The third occasion in which the interpreter 
modifies the start-of-variables pointer is when a n w 
line of a BASIC program is entered , although not in 
the way you might expect. After the interpreter find s 
the place in memory where the new line is to go, it 
calculates the change in the number of bytes that the 
new line will cause, either plus or minus . It then 
shifts memory by this amount beginning with the 
next line in the BASIC program and ending with the 
byte just before the start-of-variables. Next it updates 
the start-of-variables pointer by the same amount 
and then copies the new line into place . The impor­
tan t th ing to note is that the interpreter is not in­
fluenced by the actual end of the BASIC program 
(the three zero-bytes) when it moves memory, so the 

machine code g ·t. moved too . This is why it is 
necessary to reLOAD th e machine code \·vhencver a 
change is made in th BASIC program . 
Conclusion 
Now that you SYMm rs know how easy it is to com­
bin BASIC and machin -language programs, how 
about some neat utilities for BASIC? T h rest of you 
can try this same technique on your own machine to 
ee if it will work . Maybe omeone wi th access to 

a lot of different micro~ an publish a Ii t of those that 
will and won ' t allow thi tech nique to work . © 

SYM (AIM) 
Hi·Speed 
Tape Revisited 
Gene Zumchok 
Only a few days after I mailed in the article on 
SYM' s h igh speed tape , and how loading might be 
improved by tweaking the value of HSPBDY, I 
received issue #3 of SYM-PHYSIS, the SYM Users 
Group newsletter . It contained an interesting note by 
Jay C . Sinnett , U.S. Environmental Protection 
Agency, South Ferry Road, Narragansett , R.I. 
02882. He claimed that the volume range for loading 
SYM tapes could be expanded by making a hard­
ware modification. Figure 1. shows his mod . He 
merely reconnected the clipping diodes so that clip­
ping action does not occur unt il a diode drops above 
+ 5, and below ground . He explains tha t for many 

recorders, the amplitude of the positive and negative 
going peaks is not always equal, or constant. The 
diodes as connected allow charge to be trapped on 
C 16 which changes the threshold point . 

I made the change on my SYM and the results 
were amazing . Previously, I was only able to read in 
tapes with the volume level on my recorder at 7 plus 
or minus one-half. After the change , I could load 
from levels of 1 to 8. On another SYM, I was unable 
to load tapes at all. I made the change and was able 
to load tapes consistantly, and over a wide range of 
volume settings . Since the AIM and SYM tape cir­
cuits are similar, particularly in regard to the connec­
tion of the d iodes, AIM users with marginal tape 
reading might also benefit from the mod. 

+sv 
+SV 

C16 R92 R97 
IKAU .22µF II(IN 

Rl26 

IOOf\. 
 /1UO 

[-Xwt:=i•( . •5V 
TEST 

CR37 +SV~ Rl26 

IN91<; _ ro o .I\. 10o.n. 


Figure 1. SYM Tape Hardware Mod 
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OMEGA 
SALES 
CO. 

DI
I ...... ....._;a .. " ' 

TRS·80 

"WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC 

12 Meeting St., Cumberland, R.I. 02864 

Model II · SJ.500 Products are 
NOW 

-

OMEGA OFFERS THE BEST DELNERY AND PRICE ON: 
APPLE • ATARI • TRS·80 MODEL II • INTERTEC • 

T.I. 810 • HEWLETT-PACKARD-85 • SOROC • 
COMMODORE • NEC • QUME • CENTRONICS 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 

flMEGA sells only factory fresh , top quality merchandise to our customers. 
OMEGA will try to match any current advertised price with similar purchase conditions. 

Before you buy anywhere else - be sure to call OMEGA Sales Co. 
1-401-722-1027 or 

I·800-556-7 587 
MEGA ships via UPS, truck, or air. COD's, VISA, Mastercharge accepted. 

"A member in qood standing of the better business bureau." 
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 COMPUTE!
CIS<!~R~~0~emputar 

FULL SELECTION OF APPLE 


COMPUTERS AND ACCESSORIES. 

IN 

CANADA 

For Personal - Business - Educational ap­
plications and more, there's only one place 
to come for all your APPLE needs. 

OFF THE SHELF DELIVERY. 

HDLiSE oF comPLiTERS Hie. 
368 EGLINTON AVE W lat Avenue Rd l 

TORONTO. ONTARI O M SN 1A2 

(416) 482-4330 

lililiiiir--~ purchase before 
ll ­

Atari®800"' 16K Personal 
Computer 

$125 FREE 

BONUS OFFER: 
8K RAM with 

Lis t s1080 Dec. 31 , 1980 

.-fl\.. $749 	Software:ATARI" 	 CXL4004 Basketball. . . S29 
CX4 I 05 Black1ack . . 12Atari · Peripherals: CXL4009 Chess. . . . . . . 29 

400 8 K ... .. .. . ...... 5399 CXL4011 Star 
4 1O Recorder . . . . . . . . 59 Raiders·· .. . .. . . . .. 44 
815 Disk ......... . ... 079 CXL4006 Super 
81 O Disk . . ........... 499 Breakout '- ....... _. 29 
822 Printer . . . . . . 349 CXL4005 Video 
825 Printer . . . . . . . . . 729 Easel - . . . . . 29 
830 Modem. . . . . . . . . . 144 CXL4104 Mailing 
850 In terf ace Lis t (Tape) .... 16 

Module . .. . . . . . . . 164 CXL4007 Music 
Composer·· ...... . . 44Atari "' Accessories: CX411 O Typing . . . . 19 

CX852 BK RAM . ..... S89 CX4101 An In itation 
CX853 16K RAM .... 139 to Programming - 16 
CX70 Light Pen ... . . 59 C L4015 Tele Link . 19 
CX30 Paddle... . . . . 1r C 8106 Bond 
CX40 Joystick . . . . . 17 Analysis . . . . . . . . . . t 9 
CXB 100 Blank CXB 107 Stock 


Diskett e 2 1 
 Ana lysis... ....... . 19 
To Orde r: CX810 Stock 
Phone orders invi ted Or send Charting... . . 19 
cashiers check or mon y order. 
Equipment shipped UPS collect. Computer Mail Order 
Pennsylvania residen ts add 6°0 50 1 East Th ird St. 
sales lax. Equ ipment 1s subiect to Wi lliamsport, PA 17701 
price change and availabi lity (7 17) 323-792 1 
without notice. 

Is Looking For 

Qualified Retail 

Outlets 


If You're A Computer 

Dealer Or Newstand Anywhere 


In The World 

And You're Not Selling 


COMPUTE! 

Drop us a letter or 

give us a call for 

full information on 


our retail plan. 


Phone: 919 275·9809 
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200 East Bessemer Avenue 
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Money Back Guarantee 

~~ 
-~ Oealer Inquiries Welcome 

New 248-page book includes all the former TIS workbooks 
except "'PET Graphics." Provides Information for both ROM s and 
a comprehensive Index. Only $14.95. 

Also lrom TIS 

WB-3 PET Graphics $4 95 

Soltware products on casse tte or floµpy d isk with complete rns truct1on 
mnnual Each S24 95 (cassellc), S29,95 (d1sket1e) . 

SW-1 MAIL B mailing l1sl sys1cm 
SW-2 CHECKBOOK record 
SW-3 ACCOUNTS keep !rack ol who owes you how much 
SW-4 MEDIT create and maintam date hies 
SW-5 CALENDAR appoin1men1s. mee11ngs a1-a-glance 

TIS 
P.O . Box 921 , Dept. C Add S2 (SS loreign orders) 

Los Alamos, NM 87544 1hlpplng and handling 

PET and CBM are 1rad e1nm~ ' o t Commodore Busmess MacnmtJS 

SPECIAL INTRODUCTION 

ONLY 9 9 9 5 
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,.. 3P =_, f?o,Wfe~riliwl PET Products 

from 

OPTIMIZED DATA SYSTEMS! 
- SOFTWARE ­

(Prices include Shipping) 

• 	 WORD PROCESSOR (PS-001) . $16.95 
Makes documents a snap 

• 	 MAI LING LIST (PS-002) ... . ... . $16.95 
Throw away your address book 

• 	 SPACE EATER (PS-003) ......... $7.95 
Gobbles spaces in BASIC programs 

•CATALOG (PS-004) ........ . . . . $16.95 
File stamp/coin collections 

• 	 SATELLITE TRACKER (PS-005) . $24.95 
Tracks OSCAR Ham Satellite 

• MORSE CODE KEVER (PS-006) .. $14.95 
Sends code for real or practice 

- HARDWARE ­
I 0Shipping $1.50 per o rd er ) 

• 2114 RAM ADAPTER 
Replaces 	 up to 8-6550s w / 2114s (See COMPUTE #<;, 
p . 81) 

PHB-001 Bare PCB ........•.... . SB.95' 
PH K-001 Kit. . ... . . •. .. ... . • ..S13 .95 • 

(PCB & Parts for two 2114 sockets only) 
PH-001 Assembled .. . . ... . ....• .S24 .95° 

(Assembled K i t w ith one 2114 IC) 
PH-001SAssembled ........ .. . ..S22.95' 

(Assembled with eight 21 14 sockets) 

WRITE FOR DETAILS - NOW ! 

OPTIMIZED DATA SYSTEMS 

P.O. Box 595. Placentia. CA 92670 

NEW !! 

Programs f or C ommod ores ' PET @ 

•Business Research $50 
Make better decis i ons with th is 
high power MBA bus in ess tool. 16k. 

•Home &Small Business $15-$40 
•Addresse r •Inventory 
•Shopper 	 •D inner's On! 

Each hos o built-in pr i n l er opt ion . 

•Gomes & S imulotions $15eo_ 
•Fur Trapper •High Seas 
eMons ion ! •Pentagon! •Museum ! 

•Education Pock $1 5 
High School sampler with 
geometry , algebra &chem i stry . 

Send for full catalog 

I){'
.-?" 

HARRY H. BRILEY 

P .0 . Box 2913 

Livermore. CA 94550 


( ~ 1 5 ) 05 - 9!39 

http:TE:O:FP.CE
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***:~*******"~****'*******:(<:ie~~:t.t..i:***:~;ic~:~* 
******t:~·u:um AT~ I :i<:{(:~r.***:m~c*:**:n
**-*** ~ot1 CHARACTER GErERATOR ****:~ 
W**~:~tt.U.-.f.~(<*:~*i:***t(<:(<:~:~~~::t~:U1::(<:~ti** 

10 CLR 
20 ? "}" 

30 DIM B$( 1) =Dit-1 A<2S5, 255 > 

40 ACi<, Y)=INT<RI{)( 1>*91 ): IF A<X,'0{65 TH 

EN 40 

50 8$=C~$( A< :i<, V ) > 

60 PRINT B$i II It j 

70 F~ Q=l TO 500 :NEXT Q 
80 QJTO 40 

IT ~O TO ME !lE NIGHT T~T A 
SURE ROUT HE, SOCH AS THIS, t1IQ-IT 
PROIJE USEFUL AT S(.t'E TH1E OR ANOTHER . 
SO I Tl-OUGHT I lo[ll.Jl...0 PASS IT Ct4 IH THE 
t-O'ES T~T SM OTI£R OF 'iOUR READERS 
SHJULD PR()l.,1£ r'E CffiRECT . 

YCXR ~HE PROUIDES l·~T I CONSIDER 

A CCtt'Et-OABI..£ ALTERNATI LIE . 

PLEASE KEEP TIE t-H~IGHT OILS BURN I~! 


Sil'CERLV, 
PAUL DOBOSZ 

Family Oriented Computer Game 

A\•a1lahlc for '''C wuh rh,· l'l:T 
BING . OKA \\1 PO KER , 

~ RWT GflAM . WH EEL OF Ft RT L I E 
W R.D •t\M E . 

Educational Sofrware 

Free cJu1.at1Cl nal 1.atal"~ hs1111g over 140 
rr >~ram< in math , phv""· 1.h ml " "" 
''" hularv, 'l"'ll111g. Wr1•11>: 

Microphys 
2048 Ford Srrcc r 

Brookl yn, .Y. 11 220 

Commodore Hardware 

Sawyer Software now has avaliable the complete 
line of Commodore mlcro-<:omputers, disk drives 
and printers. W ith the purchase of a complete CBM 
system or any piece of Commodore hardware, you 
can receive up to S390.00 worth of free software. 
We also have memory kits lo expand your BK PET 
to a 24K or 32K machine. 

QENERAL LEOQER - Maintains complete 
financial lnformailon on diskette. Generates hard 
copy of Trail Balance, Income Statement (with 
percentages), Balance Sheet and Check Journal . 
Includes commands lo edit dala, close out year end 
accounts and deblt-<:redlt verlf lcallon . 
... .... .. .. .. .. . .. .... .. ......... .. .. .. .. TRS-al> $125.00 

.... .... .... . ........................ ....... CBM $195.00 


AP1 Is a general ledger package with check journal, 
Income slalemenl , balance sheet and checkbook 
reconclllallon roullne . Designed for the small 
business or homeowner. Up 10 50 entries and 40 
accounts per period . 

$25.00 

AP2 has all Iha features of AP1 , plus up to 250 
entries per period, Menu, formatter for reports and 
more . Requires al least t6K In PET or TRS-80 . 
AP2 also utilizes a printer for the reports . Send 
device number of printer with order for PET . 
...................... .... .. ................ ......... S45.00 

Telephone Orders Welcome • 

Payroll computes lax Information and updates 
totals tor quarterly and yearly reports . Employees 
can be salaried or hourly and pay periods can be 
either weekly , bi-weekly , semi-monthly or monthly . 
Any number of employees (8 per cassette for PET , 
25 employees per cassette for TRS·BO). 
... ...... . ...... .................. .. ................... $30.00 


Payroli·16K for PET . Same as above plus ability lo 
gel hard copy of ind ividual employee records and 
stores 25 employees per casselle. 

S45.00 

Printer Payroll (TRS..ao) - Includes same leatures 
as PAYROLL , plus ullllze~ a printer for hard copies 
of employees records and slores 25 employees per 
cassette . 

$45.00 

SAWYER SOFTWARE OFFERS a complete line of 
cassette and disk based business software for your 
PET or TRS·BO computers . Each program has been 
specifically designed for ease of use and come with 
Instruction manuals. SAWYER SOFTWARE "S disk 
packages run on Commodore, Compu·Thlnk or 
TRS-80 disk systems with 32K and al least one disk 
drove . Call or write for free brochure. 

SAWYER SOFTWARE 

Atari Hardware 

SAWYER SOFTWARE carries the complete line of 
Atari 's mlcro-<:omputers and peripherals for your 
business, educational and entertainment needs . 
Call us for more details on our low prices for Atari 's 
lul ly programable. color graphic personal 
computer , 

DISK PAYROLL - Computes FICA, Federal and 
Stale laxes. Stale Is calcu lated on percentage of 
gross pay and can be customized for your partlc· 
ular slate. W il l allow use of City lax and /or other 
deducations . Ulllizes printer tor hard copy of 
Payroll Register , Including currenl . quarterly and 
year· lo-dale totals . 
.. .. .. .. .. .. .... .. .. .. . .. .. .. . ... •• .. • TRS..ao $125.00 
......................... ... .. .. ..... . CBM $195.00 

• •. NEW FOR YOUR PET•'' 
EXATRON STRINGY FLOPPY 

SOFTWARE 

ESFAP2 - This program provides general IRdger 
and comp lete financial Information utilizing the 
ESF wafer for Input oulpul storage. Has all lhe 
features of our PET cassette based AP2 program . 
......... ...... . .... .... ................. . .. . .... .. . $49.95 

ESFGL - This program provides lhe same 
complele financial Informat ion as our disk based 
GL package. ESF wafer Is used lor inpu l/ ou1pu1 
storage of all data . 

$149.95 

201 Worley Rd . 
VISADexter , Mo. 63841 

(314) 624-7611 Deafer Inqu ires Invited 

http:lo[ll.Jl


PET KRK-1 
A HARDWARE REPEAT KEY FOR THE 
PET NUMBER/CURSOR PAD - A BOON 
TO THE BUSY PROGRAMMER AND THE 
AMBITIOUS GAMES PROGRAM 
WRITER . AIDED BY THE DETAILED 
INSTRUCTION PROGRAM THE 
AVERAGE PET OWNER CAN UPGRADE 
HIS MACHINE IN A COUPLE OF 
MINUTES. 

• 	 CUTS SCREEN EDITING BY 75 % 
• 	 GIVES JOYSTICK PRECISION TO 

THE NUMBER PAD 
• 	 INSTALLS IN MINUTES 
• COMPLETE WITH SOFTWARE 

$39.95 


PET KRK-2 
THREE MAIN FEATURES - A 
DEFINITIVE FULL KEYBOARD REPEAT 
KEY. A WARM KeYBOARD RESET 
FROM OTHERWISE FATAL CRASHES. A 
SELECTABLE TONE WHICH ALLOWS 
TOUCH ENTRY AT OTHERWISE 
IMPOSSIBLE SPEEDS. ALL THIS PLUS 
THE MICE TRO MUSIC PROGRAM , 
UNQUESTIONABLY THE BEST MUSIC 
PROGRAM FOR THE PET AVAILABLE. 

• 	 WARM KEYBOARD RESET 
• 	 SELECTABLE KEYBOARD TONE 

FOR TOUCH ENTRY 
• 	 DEFINITIVE FULL KEYBOARD 


REPEAT KEY 

• 	 MUSIC - INCLUDING THE MICE 

TRO PROGRAM 
• COMPLETE WITH SPEAKER 

$119.50 


PET KC-1 
A TOTALLY NEW CONCEPT IN PET'S 
COMMUNICATION WITH THE OUTSIDE 
WORLD. AT LONG LAST THE 
PROGRAMMER IS FREE FROM THE 
LIMITATIONS OF THE IEEE BUS. INPUT 
PRINT, LOAD AND SAVE TO AN 
EXTERNAL RS232 DEVICE. A 
COMPREHENSIVE ON -BOARD 
FIRMWARE PACKAGE ALLOWS ALL 
MANNER OF HITHERTO IMPOSSIBLE 
FUNCTIONS TO BE ACHIEVED 
INCLUDING KEYBOARD SELECTABLE 
CONFIGURATION WITH FULL MODEM 
CONTROL. CALL FOR A COMPLETE 
INTRODUCTION BOOKLET. 

$299.00 

ATARI AT-16 
A FULL 16K MEMORY BOARD FOR THE 
ATARI 800 COMPUTER. JUST PLUG IN , 
COMPLETELY COMPATIBLE WITH ALL 
EXISTING HARDWARE AND 
SOFTWARE. NO SPECIAL SOFTWARE 
ROUTINES , JUST PLUG IT IN AND GO. 

$119.50 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
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A First Look at 
the TRS·80 
Color 
Computer 
David D. Thornburg 
lnnovision 
P.O Box 1317 
Los Altos. CA 94022 

II I 

Yes, you are still reading COMPUTE - don ' t worry . 
There are several reasons for having a review of this 
new computer in this magazine . First, the TRS-80 
Color Computer, at a price of $399, is probably go­
ing to be among the most popular computers ever 
made. Second , some industry wags contend that this 
computer threatens the Atari 400 - a view I do not 
share. Also , since I have historically avoided Radio 
Shack computers , yet rushed to get this one, you 
might want to know what the exci tement is all about. 

The TRS-80 Color Computer is not only the 
first Radio Shack computer with no Roman 
numerals in its name, it is also their first true ' con­
sumer" computer. I feel that this application can be 
given to a product, which can be set up and used by 
the average nine year old child. For example, the set 
up manual devotes five pages to hooking the com­
puter up to the television set (the built-in modulator 
is switch selectable for channel 3 or 4) . This attention 
to detai l is marvelous and will attract numerous first­
time computer users . 

The TRS·80 Color Computer, at a price 
of $399, Is probably going to be among 
the most popular computers ever made. 

Another strong point which will help get this 
computer into people 's homes is its excellent styling . 
The cabinet looks a bit like a silver Apple . Gone are 
the klunky boxes and external transformers of the 
Model I. Everything is self-contained . The keyboard 
has medium travel keys which have a distinct over­
center snap to them . The keytops are sculptured and 
placed for easy finger positioning which makes this 
keyboard easier to use than a membrane keyboard or 
the keyboard on the old PET, for example. Radio 
Shack chose to use slightly smaller keytops than nor­
mal , thus allowing the use of keyboard overlays 
similar to those used with the Interact computer. 
This requires that you be somewhat accurate in 

fin ger positioning, but it doesn ' t slow you down tha t 
much. I do find the noise from the keyboard to be a 
bit annoying - somewhat like typing on a plate full of 
pennys - but overall their feel is quite adequate. 

The power switch , RESET button and all inter­
fac s emerge from the back of the computer . The 
user is provided with cassette 110, two joystick ports, 
and an RS-232 connection . I consider the RS-232 
port to be one of the most important fea tures of the 
computer since it makes it easy for a user to connect 
this omputer to information utilities like the Source. 

The user Is provided with cassette 1/0, 
two Joystick ports, and an RS·232 con· 
nectlon. 

Technical Details 
The TRS-80 Color Computer uses th 6809E 
microprocessor (no, I don't know why they still call 
it a TRS-80) which is run at 0.895 MHz - a fraction 
of its top speed. The computer came with 4k Bytes 
ofRAM and an 8k Byte BASIC from Microsoft 
(which appears to start a location 40960 , giving lots 
of room for ROM expansion). Soon one will be able 
to get this machine with 16k of RAM and a new 16k 
BASIC , but the 4K system is the only one being 
shipped as this is being written. 

I felt ilke I had gone back to 8 crayons 
after knowing that boxes of 128 were 
available elsewhere. 

I had expected to see a fixed point BASIC with 
limit ed string capability. Instead I found a floa ting 
point BASIC with string arrays, MIDS, IF-THEN­
ELSE, PRINT@ (for printing at a given screen ad­
dress), and lots of other useful things . This BASIC 
also supports limited graphics (64 x 32 dots in 8 col­
ors). I will say more about this later. U sers are given 
a SOUND command which produces a single tone 
through the TV loudspeaker. This ton e can be varied 
over more than three octaves. The principal limita­
tions in the BASIC are the use of shore variable 
names (2 characters) and the absence or exponentia­
tion and all the trig functions except SIN . For many 
home applications, this shouldn't present too much 
of a problem, however , and I am glad that string 
manipulations were not cut to save space. 

Those of you who are Atari us rs wi ll be disap­
pointed in the TRS-80 ' s color graphics. I felt like I 
had gone back to 8 crayons after knowing that boxes 
of 128 were available elsewhere . The display looks 
identical in format to that on the APF Imagination 
M achine - 32 characters by 16 lines f upper-case 
text. Since Motorola was' active in the design of both 
the APF and Radio Shack computers, this is not sur­
prising. What I found distressing is tha t the 
backgro und color for text is set to green, and that the 
numeral 4 is hard to read. However , the image 
quality is quite good compared to that of the APF 
computer. This may be a result of the precautions 
Radio Shack had to take to make th is computer meet 
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the new FCC rules. 
The graphics capability is provided through a 

firmware shape table of mosaic characters arranged 
on a 2 x 2 grid . Each element in the grid can be 
" on " or " ofr'. Elements which are "ofr' are black, 
and the " on" elements can have any of eight colors , 
provided that all "on" elements in a given shape 
have the same color. Plotting only works well when 
the background is black . The graphics commands 
(SET and RESET) take the work out of finding the 
right mosaic character and give the user access to 
any of the 64 x 32 picture elements . Text may be 
mixed with graphics if des ired . 

As more RAM and a new ROM is added to 
this computer, I would not be surprised to see the 
graphics resolution expand to 256 x 192 picture 
elements - time will tell . 

The tape data rate Is listed at 1500 
baud · quite Impressive. 
An external cassette recorder (not included in 

the $399 price tag) can be used to save programs. 
Each program on the tape can have a name to 

facilitate searching when several programs are on a 
single tape. The tape data rate is listed at 1500 baud 
- quite impressive. The SKIPF command allows 
users to skip fil es when positioning the tape for a new 
entry . PET owners often use the VERIFY command 
for this purpose since it advances the tape past a pro­
gram without altering either the program in the com­
puter or the listing on the tape . Once I got the 
volume control set properly on the tape recorder , I 
had no trouble reading programs at all. 

Competition ?? 
It has been said by more than one industry observer 
that the new Radio Shack entry will provide stiff 
competition to Atari. Based on my experience with 
quite a few computers , I conclude that either I have 
missed something in the TRS-80 Color Computer, or 
that most of these industry observers have never got­
ten familiar with the Atari computers . The only area 
of importance in which the Radio Shack machine has 
any advantage over the Atari 400 is the keyboard. 
Atari graphics and sound stand in a class by 
themselves. While I do prefer the Microsoft to the 
Atari BASIC, the use of plug-in cartridges for all 
firmware makes the Atari eas ier to upgrade . 

We can expect their sales to be quite 
formldable. 

If the Radio Shack entry is going to slow down 
computer sales for anyone , I would have to guess 
that APF and Mattel will be in for the greatest 
pressure . At $400 , the TRS-80 Color Computer out­
performs my 6800-based APF computer, and looks 
much nicer in the home as well . The Mattel! com­
puter is probably going to be targeted toward the 
same market with a much higher price tag. 

This doesn't mean that Commodore, Apple and 
Atari won't feel some pressure from this computer , 

however . Besides the price advantage, the TRS-80 
Color Computer holds its own on speed with the rest 
of the pack, and in some cases it even gets some 
speed records of its own. 

As an example, I ran the following program on 
the TRS-80 Color Computer, a PET, an Atari 800 
and an Apple with integer (I) and floating point (F) 
BASIC : 

5 FOR J = 1 TO 100 

10 FOR I = 1 TO 100 

20 A = (1"1)/1 

40 NEXT I 

50 NEXT J 


1

The execution times (in seconds) are shown below 
for each computer. 

TRS-80 COLOR COMPUTER: 103 SEC. 

APPLE (I): 52 SEC. 

APPLE (F) : 75 SEC. 

PET: 85 SEC . 

ATARI 800: 159 SEC. 


As can be seen from these figures , the new Radio 
Shack product is slower in exe.cuting this program 
than all but the Atari computer . 

Next, I added one line to the program : 

30 PRINT A 

and ran the experiment again with the following 
results : 

TRS-80 COLOR COMPUTER: 280 SEC. 

APPLE (1): 250 SEC. 

APPLE (F): 340 SEC. 

PET: 500 SEC. 

ATARI 800: 540 SEC . 


This time the Radio Shack entry is the leader of the 
floating point BASIC rate, being beat only by the 
Apple integer BASIC . 

This product Is deflnltely not a toy, 
however, and I doubt that It wlll ever be 
called a "tra1h·8011 

With more than 7000 stores selling this com­
puter we can expect their sales to be quite for­
midable. I feel that there is room for this computer 
in the marketplace without it necessarily cutting 
heavily into Apple and Atari sales . This product is 
definitely not a toy , however, and I doubt that it will 
ever be called a "trash-80" as its predecessor has 
been . 

I wonder what ' s next? 

Programmers: 
Send your short and simple BASIC utility 
programs with a brief descriptive note to: 

COMPUTE! 

P.O. Box 5406 


Greensboro, NC 27403 USA 

Attn: Basically Useful BASIC 
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Quality Software, Inc .. . .. .. .. .. .. ... 53,63 

Rehnke Software ... .................. 141 

RNB Enterprises .... . ....... . ... .. .... .133 
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Seawell ....... ...... ... ...... . . . . .... 131 
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Skyles/Trendcom ............ . ....... IFC 

Small Business Computer Systems ....... 16 

Software Exchange ......... .. . ........ 17 

Systems Formulate ............ . .. , ... 105 
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Program Listings for COMPUTE 
Cursor control charac ters will appear in source listings 
as shown below : 

h=HOME , n=CLEAR SCREEN 

t=DOWN CURSOR , T=UP CURSOR 

~=RIGHT CURSOR, ~ =LEF T CURSOR 

~=REVERSE , r=REVERSE OFF 


Graphi cs (i.e. shifted) characters will appear as the 
unshifted alphanumeric character with an underline. 
This does not apply to the cursor control characters. 
The Spin writer thimbl e doesn't have a backarrow 
symbol, so a "~ ' is used instead. 

The '·.,•' is used to indica te the beginning of a 
continuation line . It is also used to indicate the end 
of a line which ends with a space. This prevents any 
spaces from be ing hidden. © 



617-491-2700 

COMPUMART 
LETS YOU 

PUT APPLE ON TRIAL 
WITH OUR EXCLUSIVE 10-DAY FREE RETURN ON ALL 


THESE GREAT APPLE COiVIPUTERS AND ACCESSORIES. 


CompuMart carries complete lines of 
microcomputers from Apple to Zenith. 
as well as thousands of microcomputer 
peripherals and accessories. Write for 
our FREE 36 page catalog 
Apple Computer 
We carry the most complete inventory 
o! Apple computers. peripherals. and 
software. CAW 
Our Christmas Apple Spec1 I Save 
over 5250 on our most popular Apple 
System. System includes a 48K Apple IL 
Apple Disk & Controller. and a Sup R 
Mod RF Modulator. 
Llst, $2,020 
Compumart Sale Price, $1,769 
New trom A pie tort e Apple 11 
DOS 3·3 Convert disks to 16 sector 
format for 23% more storage and 
laster access .. .. ... . .............. $60 


Apple Plot The perfect graphic com­
plement for Visicalc:. . . . . . . . . ... $70 
Dow Jones News & Quotes . . . . . .. $95 
Adventure (Uses 481<) ............ .. $35 
DOS Tool Kil ............... .. ...... $75 
Apple Fortran . . . . . . . . . . . . . . . . $200 
Silentype Printer w / XJace ......... $595 
Visicalc .......................... $149 
Tax Planner ...................... $120 
From Symtech & In1o Unlimited 

Super Sound Generator ...(mono) $159 
(stereo) $259 

Llght Pen ......................... $249 
X-10 Controller (plugs into paddle 
port) ' ' ' ' . ' .. ' .. ' ' . ' ' ' ' . ' ' ' ' ' ' ' $49 
Apple Sync Controller . . . . . . . . . . .. $49 
From Personal Software 
Visicalc . . . . . . . . . . . . . . . . . . . . . . . . $149 
Desk top plan . .. ....... . .....•.... $99 

New from V1dex! - Video Term 
80 Col x 24 line 
7 x 9 matrix. plug in compatible board 
for the Apple II. Price . . . . ........ $325 

without graphics EPROM. 
With graphics EPROM . . . . . . . . $350. 
New from MUSE 
The Voice .... ....... . .... . ..... $39.95 
Super Text ........... . . .. ...... $99.00 
Address Book . . . . . . . . ... ..... . . $49.95 
Mountain Hardware - Expansion 
accessones for your Apple 
lntrol/X-10 Syslem ...... . ......... $289 
Super Talker ............ . ....... . $299 
The Music System .......... . .... . $545 

ROM plus board w / keyboard 
filter . . . . . . . . . . . . ................. $199 
Clock Calendar ...... ........ . . $280 
16 Channel A to D Converter ..... $350 
Apple Expansion Chassis ........ $650 
ROM Writer ............. . ......... $175 
Miscellaneous Apple II AccessorieS: 
Easy Writer (80 col. need Videx) .. $249 
Easy Mover . . . . . . . . . . . . . . . . . . ... $49 
Easy Mailer . . . . . . . ............... $69 
Dyson Diskettes ................. ea. $5 
S.S.M. Serial & Pamllel Apple 
Interlace . . . . . . . . . . . . . . . .... $225 
ABT's Numeric Key Pad . . . . . . . . . $110 



The Great 

American Soludon 


Machine. 

. 

age. At a $6,000 savings.Meet Commodore. The busi­ and many more, Commodore 
ness computer that's providing 0 A gasoline retailer needed to solves the problems that stand in 
solutions for more than 100,000 inventory, order and set prices; the way of increased J>rofitability. 
people all over the world. Built determine Federal and state Commodore can provide the solu­
by one of the pioneers in office income taxes; and comply with tion in your Great American bus­
machines. With a reputation for Federal pricing and allocation iness, too. Find out more by call­
quality that can only come from regulations. All done daily, ing or writing any of Commo­
vertical integration of the total weekly, monthly and yearly. dore's District Sales Offices. 
manufacturing process. Commo­ Solution: Commodore. It keeps COSTA MESA, CA 2955 N. Air­
dore builds, not assembles. his business on track-and Uncle way Avenue 92626. (714) 979-6307. 

Compare Commodore's word Sam off his back. SANTA CLARA, CA 3330 Scott 
and data processing capabilities 0 A paint and wallpaper store Boulevard 95051. (408) 727-1130. 
with computers costing twice or had to inventory over 600 expen­ DECATUR, GA 5360 Snapfinger
even three times as much. You'll sive wallpaper lines for Woods Drive 30035. (404) 987-3311. 
see why so many small busi­ profitability, monitor distributor BENSENVILLE, IL 790 Maple 
nesses are turning to Commodore sales, set and track salesmen's Lane 60106. (312) 595-5990. 
for solutions to problems as var­ goals, and help the customer NORRISTOWN, PA 
ied as these: select the right !iize, pattern and 950 Rittenhouse Road 19401. 
0 A car leasing company's cus­ quantity. Solution: Two 32K (215) 666-7950. 
tomers were terminating too early Commodore com- DALLAS, TX 4350 Bellwood 
for account profitability. Solu­ puters, floppy Parkway South 75234. 
tion: A 16K Commodore. It disk and (214) 387-0006. 
analyzes cash flow on over 1200 printer. Commodore Business Machines, 
accounts, identifies those for Commodore Inc., Computer Sales Division, early penalties, and even writes does it all- Valley Forge Corporate Center. up lease contracts. Commodore and account­ 950 Ritten­paid for itself within weeks. ing, too. house Road,0 A law firm needed a high · In applica­ Norristown,quality, easy-to-use, afforClable tions like PA 19401.word processing system. these,
Solution: Commodore plus 
its WordPro software pack-

commodore 
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