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3651 PRICE REDUCTION 

lntecolor Corporation has announced 
a price reduction on the 3651 com­
puter . With 32K memory. deluxe 
keyboard. one 90K internal disk drive. 
manual and sampler disk. this excellant 
computer is available for S 1450.00. The 
3651 c arries FCS v9.80. which is nearly 
ide ntica l to v8.79 of the CCII . [COLOR­
CUE uses a 3651 for a ll its edit ing and 
data base work.] A CDBKUP.COM pro­
gram is provided for transferring CD 
programs to the MD disk format used by 
the 3651. In order to use th is program 
you must have an external CD drive 
available for the transfer . [COLORCUE 
can provide this service for you if you 
wish at very low cost ]In our experience. 
all files with BAS, SRC, and TXT exten­
sions transfer easily. Most PRG files writ­
ten for v8.79 transfer read ily. A few re­
quire modest changes to esoteric ROM 
calls. This is easily accomplished wit h 
IDA and is straightforward . 

The 3651 is a one-piece computer. wi th 
all the features of the CCII. plus faster 
and more reliable disk reads. improv­
ed internal and external commands, a 
proper RS232 port, and the ability to 
handle four drives. either 5" or 8". for 
a total drive capacity of 2.4 mega­
bytes. FCS accepts both upper and 
lower case commands . It is a truly pro­
fessiona l version of the CCII and a 
pleasure to use. All important software 
for the CC II is available for the 3651 . In 
fact. nearly all your present software is 
usable once it is transferred to the MD 
disk. The new price includes your selec­
tion of 10 software packages from the 
lntecolor catalog. lntecolor Corpora­
tion. 225 Technology Park, Norcross, GA 
30092. (404)-449-5961. 

COLORCUE is published bi-monthly . Subscript ion rates arc US$12/year in the U .S., Canad a, and Mexico (via 
First Class mai l), and US$30 elsewhere (via Air Mail). All editorial and subscription correspondence should be addressed 
to COLORCUE, 19 West Second Street, Moorestown, NJ 08057, USA. (609-234-8117) A ll art icles in COLORCUE 
are checked for accuracy to the best of our abi li ty but cannot be guaranteed error free. 
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Anything involving computers is in a 
constant state of flux these days, and we 
at Colorcue aren't exempt from the 
trend . While we are 200 subscribers 
strong, we are rather weak in terms of 
the kind of activity that keeps an expen­
sive magazine such as Colorcue alive 
and energetic. In short, we have had to 
accept the unavoidable truth that we 
cannot continue to publish in our pre­
sent format. 

Volume VI will be the last for Colorcue 
(one issu e to come) and we will be com­
bined with CHIP, the newsletter of the 
Rochester User Group, under the gui­
dance of Rick Taubold. The details are 
explained elsewhere in this issue, so 
please take note of them, and lend your 
support to this splendid group as they 
continue their long history of Com­
pucolor activity . I will continue as an 
author for CHIP, and have offered my 
support as my time and means permit. 

Since my work keeps me at one key­
board or another most of the time (on 
three different operating systems!) I 
share the turmoil felt by most of the in­
dustry on a day-to-day basis. With the 
avalanche of technological sophistica­
tion and the increased demands of 
business on software efficiency, those 
of us who indulge in computer interests 
as avocation are finding a major change 
in the way we must approach our hob­
by, principally in the ways we differen­
tiate between hobby and our business 
activity . 

Small computers are great fun, relaxing 
to operate, and elegant learning tools. 
Most of the commercial "small" mach­
ines are rapidly disappearing as bank­
ruptcy claims its victims left and right. 
Those of us accustomed to being in the 
vanguard of computer experimentation 
and development , pounding keyboards 
late into the night, assembling equip­
ment from surplus houses, and pushing 
forth the frontiers of technology, are 
now replaced by the huge engineering 
teams and multi-billion dollar resources 
of industrial giants. The new technology 
belongs to the rich and powerful. 
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While we have lost our mainstream im­
portance as hobbyists, I greet this 
change as a positive one overall. The 
hobby can now flourish as a hobby 
without the oppression of changing 
business needs and economic necessity. 
While we will continue to benefit from 
the reduced prices of obsoleted equip­
ment and soft ware, we will also be band­
ing together as a computer-interest com­
munity, consolidating our resources, 
much as we did in the beginning; shar­
ing more, learning more, and contribut­
ing more. Expect to see new magazines 
devoted to the hobby of computer elec­
tronics, such as the proposed hard­
ware periodical, Computersmith, to be 
launched in the Spring of 1985 by Ed 
Dell in New Hampshire. (Ed publishes 
The Audio Amateur and Speaker Build­
er, two very fine magazines for audio 
enthusiasts.) Expect to see more maga­
zines for the amateur devoted to ex­
perimental programming philosophies, 
and an ever increasing proliferation of 
public-domain software. Relieved from 
the pressures of profit making, many 
talented people will find more time to 
devote to the a vocational aspects of their 
interests. 

It is important to realize that no com­
puter is really obsoiete in the face of this 
kind of activity. Much as the humble 
Sinclair computer challenged many pro­
fessionals to overcome its limitations, so 
can we pursue the challenge of imple­
menting many new and fascinating pro­
cedures on the 8080 and Z80 machines 
(such as the "window", pull-down 
menu, and multi-tasking.) Experiment­
ing, ,at least on a small scale, is easier 
on a simple computer with a straightfor­
ward operating system (and FCS is ideal 
for this!). Programming is quick and 
easily changed. 

Many of you have not yet tapped the 
abundance of excellant programming 
tools available from the CHIP library, 
such as Pascal, Forth, Tiny-C, and the 
FASBAS and ZIP compilers. Colorcue 
subscribers have written a word pro­
cessor with spelling checker, an analog 
circuit analysis program complete with 
Bode plots, and several very clever 
disassemblers. We have in our software 
bank the best programs ever written for 

program development for any com­
puter, including editors, assemblers, 
disassemblers, and compilers. It is no 
longer appropriate to look only for pro­
grams written specifically for the Com­
pucolor. We are equipped to do almost 
anything any other computer can do. I 
would like to see programs to emulate 
the batch files of MSDOS, and the 
power of dBASE II on the Compucolor. 
They are within our grasp. 

If you are planning to purchase new 
equipment, and have given your best ef­
fort to the CCII, you are in a very for­
tunate position to make wise choices and 
advance your skills. Few computer 
owners have been in a position to get as 
much for their investment as we have, 
even without factory support. 

Intecolor has been in communication 
with Colorcue and CHIP in the last 
months with offers of a renewed effort 
to be of service to CCII owners. While 
there isn't a great deal they can do at this 
late date, we appreciate their interest 
and spirit of good will. We appreciate 
their acknowledgement of our independ­
ent achievements as a community . 

You will notice the announcement of a 
new compiler by Peter Hiner in this 
issue. There is irony and humor in the 
fact of its appearance in this particular 
issue of Colorcue. I remember very well 
that FASBAS was first reviewed in the 
final issue of FORUM several years ago. 

So as we prepare to bid "farewell" to 
our present format, we are also pro­
ceeding with continued energy to im­
prove the resources for the CCII, and 
looking forward to an expanded CHIP. 
We extend our best wishes, and our ap­
preciation, to this organization, for 
coming to the rescue still another time. 

This issue has been greatly delayed for 
lack of sufficient material to fill its 
pages. The final issue will be subject to 
the same restraints, so I urge you to sub­
mit your materials as promptly as you 
can. I would like to see the Nov/Dec 
issue long before the Spring of 1985, and 
I will need your help to achieve that 
goal. My wife, Susan, and I extend our 
best wishes to you all for a happy and 
fulfilling New Year . 0 
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PETER HINER 7 7 Penny Croft, Herpenden, Herts, ALS 2PO, ENGLAND A NEW COMPILER CALLED 

I expect that most of you already know 
of my compiler FASBAS, which speeds 
up Basic programs . Those of you who 
have used FASBAS will know that it is 
easy to use, that it accepts Basic pro­
grams with virtually no restrictions, and 
that speed increases of up to five times 
can be achieved. Now I have produced 
a new compiler called ZIP, which is not 
as easy to use and which imposes some 
restrictions, but which can make pro­
grams run much faster than when com­
piled by FASBAS . 

ZIP achieves much greater speed by 
treating all variables and constants as in­
tegers (instead of using floating-point 
arithmetic like Basic and FASBAS) ~ 
This means that ZIP is not suitable fo r 
all applications, and that Basic pro­
grams may need to be modified to suit 
the requirements of integer arithmetic . 
The manual supplied with ZIP explains 
how to modify your programs, and the 
disk includes an Integer Basic Inter­
preter with debugging facilities. So you 
should be well equipped to overcome 
any problems, and you will find that 
ZIP opens the way to using Basic for 
fast graphic displays and arcade games. 

A review in the September, 1982 issue 
of BYTE included some benchmark 
programs for comparing the relative 
speed increases achieved by integer and 
floating-point compilers for the Apple 
computer. The table in Fig 1. compares 
ZIP and FASBAS results with the 
ranges of results for Apple compilers. 
The figures in the table are the approx­
imate number o f times faster than nor­
mal Basic for each benchmark program. 
The ZIP results for benchmark pro­
grams 7 and 8 are bracketed because in­
teger arithmetic does not give correct 
answers . (One of the Apple integer com­
pilers handled this situation by reverting 
to floating-point arithmetic.) 

You can see that, while F AS BAS 
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comes somewhere in the middle of the 
field of floating-point compilers, ZIP 
beats them all. 

You can use ZIP to compile existing 
Basic programs . Many will work with 
little or no modification, some will re­
quire care and patience, and others 
simply will not be able to give the re­
quired results using integer arithmetic. 
However, the best way to use ZIP is to 
consider it as a tool, which allows you 
to use familiar Basic functions for the 
framework of your program, while ex­
ploring techniques similar to those us­
ed in Assembly Language programs to 
optimize the speed of critical routines . 

The ZIP manual describes an exam­
ple where the PRINT function is replac­
ed by POKE to display a row of stars 
on the screen. The times for 1000 execu­
tions of this routine are shown in Fig 2, 
in seconds. 

The POKE method gives ZIP an 
IS-fold speed improvement over the 
normal Basic PRINT method . To see 
how this compared with Assembly 
Language (machine code), I wrote an 
Assembly Language routine which took 
3.3 seconds for 1000 executions. With 
further optimization of the ZIP routine 
I could cut the time to seven seconds, 
achieving half the speed of machine 
code (and more than 26 times the speed 

of Basic) for this routine. This shows 
that fast graphic displays and arcade 
games in Basic are really made possible 
by ZIP. 

How, then, should you treat ZIP? 
Should you consider it as another Basic 
compiler, which can produce much 
faster results once you have overcome 
the obstacles of integer arithmetic? Or 
should you treat it as a new way of 
writing programs , almost like using a 
new language which you nearly know 
already? Whichever way you choose, 
ZIP offers you the excitement of 
holding a tiger by its tail. 

The minimum requirements for run­
ning ZIP are 16K of user memory, one 
disk drive, and v6 .78, v8 .79 , or v9 .80 
Basic . The programs compiled by ZIP 
arc generated as PRG files for conve­
nience of operation, and will 
automatically run on v6. 78, v8. 79, or 
v9.80 machines.[*] 

I propose to distribute ZIP in the 
same way as I distributed FASBAS, en­
couraging user groups to make the pro­
gram available to their members on pay­
ment of a fee of $15.00 per copy. In­
dividuals are welcome to order direct 
from me, in which case the price is 
$25.00 for the disk (in CCII format), 
manual and airmail postage. Personal 

Fig I, 

BENCft1ARKS 2 3 4 5 6 7 8 
---------------------------------------------------------------------
FASBAS 33 24 29 28 8 ( 5) ( 17) 

---------------------------------------------------------------------
Apple Integer 11-16 9-15 7-14 5-15 8-17 8 5 
---------------------------------------------------------------------
ZIP 4 4 3 2 2 
---------------------------------------------------------------------
Apple F. P. 3-6 2-4 2-4 2-4 2-5 2-3 2-5 3-5 
---------------------------------------------------------------------
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checks are welcome as the method of 
payment. 

The deal is further complicated by an 
offer of the latest version (vl2.24) of 
FASBAS, which now includes operation 
on machines with v9.80 Basic , output 
files in PRG form (instead of LOA) and 
compiled programs which will 
automatically run on v6.78, v8.79, or 
v9.80 machines.[*] The new version also 
fixes a few obscure bugs and makes 
some improvements to the size and 
speed of compi led programs. 

Using BASIC FASBAS ZIP 

!87 143 82 

POKE 346 132 1 & 

Fig 2. 

Previous purchasers of FASBAS will 
get a free update included on the ZIP 
disk. New purchasers may order the pair 
of compilers (ZIP and FASBAS) on one 
disk for a combined price of $40 .00 
from me (or a fee of $30 .00 if obtained 
through a user group). As always, I will 
send a free replacement for any disk 
which is unreadable or damaged in 
transit. 0 
[ • This means. for example. that a program 
written in v6.78 will run on any other version 
of FCS without a jump table or conversion of 
any kind. ED.] 
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HEX TO ASCII CONVERSION (intecolor 8000) 
BOB MENDELSON 21 Somerset Place, Murray Hill, NJ 07974 

Whenever the ISC 8001 computer is us ­
ed for BASIC programming there is a 
need for decimal equivalents to the hex 
memory addressses used for PEEK and 
POKE statements . While there are 
tables for these conversions, unless the 
table is exceedingly long, interpolation 
is required. It is true that Texas In­
struments makes a hand calculator for 
direct hex-decimal-hex conversions, but 
even here it is necessary to make a 
manual subtraction of 65536 if the 
original hex number is greater than 
8000. This is because the ISC ROM re­
quires that numbers greater than 8000H 
be used in Basic as 65536-hex/1. This 
program will take any hex number as in­
put, convert and print it as a decimal 
number, including numbers greater than 
8000H. The program is only 180 bytes 
long and is well worth adding to your 
general utility disk. 

The initial steps from START to 
HEX set up the title and column names. 
At HEX, the routine HEXIN calls from 
ROM a program that takes the ASCII 
input for a hex number and converts it 
to a true hex number which is stored in 
memory at ORIG. 

The standard hex to decimal routine 
STDEC is then called. It first loads 5 
bytes of memory defined as UNIT, 
TEN, HUN, THOU and TTHOU 
designating each of the 5 digits in the 
decimal number. The value 30H that is 
loaded is the ASCII value for zero. As 
we shall see, this is very important. 

Now the actual conversion starts. By 
use of the 2's complement method, star­
ting with the most significant digit , suc­
cessive additions are made of the hex 
equivalent of I 0000 decimal. Each ad­
dition is counted by adding one to the 
TTHOU memory byte. This raises 
ASCII 30H to successive ASCII 
numbers. This continues until a borrow 
occurs and the carry is 'true.' The same 
procedure is followed for each of the 
next three digits. The unit digit is con­
verted by adding it to 30H and saving it. 

The program is now ready to print the 
result under the decimal column, begin­
ning at routine PRINT. Register Cis set 
to 5 as a counter. Register B is set to 30H 
as a detector of unneeded zeros to the 

left of small numbers, and register D is 
set to zero as a detector of the first digit 
greater than zero that is printed. This 
will be used to retain the print of zeros 
in the middle of a number. 

The most significant digit is recovered 
and compared with 30H. If it is not a 
zero, it is printed and the D register is 
set to I. The next digit is recovered and 
the same sequence is followed. A zero 
recovered while D = 0 will be replaced by 
a space. When D = I, the zero will be 
printed. The standard decimal conver­
sion process is now over. 

The conversion to the ISC decimal 
equivalents requires that the input 
number be checked to see if it is greater 
or less than 8000H . This is done at 
DSPASC. If less than 80001-l, the print 
will be the same as described above. If 
it is greater than 8000H, then 65536 will 
have to be subtracted to get the ISC 
minus number. A modified 2's comple­
ment method is used to achieve this. 
Since the hex value for 65536 is IOOOOH , 
it is too large to use 16 bit arithmetic. 
Therefore a 24 bit routine is used. Fur­
ther, the need for a minus sign can be 
met by merely printing it, since we won't 
be in this portion of the software if it 
is not required . The routine starts at 
NEG, where '00' is added in front of the 
input hex number (I byte) and the con­
stant 0 I OOOOH is provided by loading 
three bytes. It is time, now, to perform 
the subtraction-with-carry on the least 
significant byte. The result repl aces the 
input hex number at the ORIG memory 
address. 

As a result of all of this arithmetic, 
the ORIG address now holds the hex 
equivalent of the ISC negative number. 
The STDEC routine is recalled to con­
vert this new number to 5 ASCII digits 
which are then printed in the ISC col­
umn. The number 8000H cannot be 
defined since it is neither positive nor 
negative, so a routine at ISC is used to 

detect this number and print a 'Not 
Defined' error message. 

The program now recycles and asks 
for a new input. Any non-hex character 
at the input will cause a jump out of the 
program. This may be used for an 
orderly escape, including a vector to a 
utility menu. 0 
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;LISTING I. HEXASC.SRC - Hex to ASCII Conversion 

For JSC 8881 Computer 
by R. H. Mendelson, 7./8/84 

Program origin= FE88H 

;Equates I fll I II IIIII t II 1111111111111111 I tllllll 

CJ EQU 
CO EQU 
EXPR EQU 
KEYBF1 EQU 
LO EQU 
OSTR EQU 
UTJL EQU 

BA7CN EQU 
BA70FF EQU 
CR EQU 
CYFt~ EQU 
EL EQU 
EOS EQU 
EP EQU 
GREEN EQU 
LF EQU 
RED EQU 
UP EQU 
YEL EQU 

ORG FE88H 

8183H 
8199H 
9133H 
9FFFH 
919FH 
912AH 
5896H 

14 
15 
13 
22 
11 
239 
12 
18 
18 
17 
28 
19 

;Console in 
;Console out 
;Hex evaluation 
;Keyboard flag 
;List out 
;Output string 
;Uti 1 i ty Rctl, may 
; be any address 

START: XR.A A 

HEX: 

6 

STA 
CALL 
DB 
DB 
DB 

KEYBF1 ;Clear keyboard 
t1ESS 
YEL I BA 7(J~ I EP 
'HEX TO ASCII DECIW!L CCNJERSJctjS-' 
BA70FF 

;Column labels 

DB CR,LF,LF,GREEN,' HEX STD 
DB CR,LF ,RED, I ---- I ,YEL, I 

DB C.Yrt~,' -----' ,CR,LF,EOS 

;Main Routine. Input will appear in the HL 
register as hex * 

;Get input arr011 

JSC' 

JHP 
CALL 
SHLD 
CALL 
CALL 
DB 
CALL 

REPEAT 
HEX IN 
ORIG 
STDEC 
HESS 
CR,LF,' 
PRINT 

;Input krbd ASCII input to hexM 
;Save it for 1 ater use 
;Convert to std ASCII decimal * 
;Align cursor for dec printout 

I ,YEL,UP,EOS 
; Pr i n t i t out 

;This routine will checK if nurnber is greater than 8888H 
and if so ~ill subtract 65536 and print it with a ~inus 
sign as required b;1 the JSC 8981. If the nll!lber is less 
than 8989H 1 it wi 11 print it as standard. 

LHLD ORJG ;Recover original hexH fron mem. 
DSPASC: XRA A ;Set A=B 

OCR A ;A=FFFFH 
Fti4 H ; If H= > 8x x x , s i gn = 1 or minus 
JH ISC ;If minus print '-' sign 
CALL PRINT ;Print it. Dup of col 1 < 8888H 
JHP REPEAT ;Ready for ne~ input 

;ChecK for input of 88BBH which is not defined as (-)• 
JSC: NOV A,H ;Get most significant byte 

SUI 88H ;lf H=89 Ft~S=B, zero flag=1 
ADD L ;Any digit but 88 resets zero fl 
JZ OVFU1/ ;t~u~ber is 8998H 

;Print minus sign and perform subtraction 
~JI A,26 ;Cursor left for '-' sign 
CALL LO ;Hove it 
~I A,'-' ;Minus sign 
CALL LO :Print i t 
CALL NEG ;Subtract 65536 
CALL STDEC ;Print difference as dec~ 
CALL PRINT ;Print it 
JHP REPEAT ;Ready for new input 

;Conversion to std decimal nureber. Fill storage 
; memory with ASCII 8 (39H) 

STDEC: LHLD ORJG ;H to be converted must be 
XCHG ; in DE to start 
LXI H,t.tm ;Point to 5 digit storage 
~I C,5 ;Counter 

SETTOO: ~I H,39H ;Fill ~ith ASCII 9 
INX H 
DC.R c ; Count dCMn 
JNZ srnoo ;Re-do 

;Convert hex to ASCII (8-65536) 

DCX 
LXI 
CALL 

LXI 
CALL 

LXI 
CALL 

LXI 
CALL 

H ;BacK up to ten-thou digit. 
B,BD8F9H ;-19999 <2's conp of 19Kl 
DIGIT ;Add to the content of DE 

; reg until borrCM occurs. 

B,8FC18H ;-1888 <2's conpl 
DIGIT ;Do again til borrCM occurs 

B,BFF9CH ;-188 <2's conp) 
DIGIT 

B,8FFF6H ;-18 <2's ca1p> 
DIGIT ;Final addition 
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HfN 
ADl 
HfN 
RE1 

A,E 
38H 
H,A 

;Get the number of units 
;Add ASCII 8 to it 
;Save it. 

;Print out the ASCII standard decimal M 

PRINT: LX! H,TIHOU ;Point HL to HSB ten-thous 
t'f.JJ C,5 ;Set counter: print 5 digits 
t'Nl B,38H ;ASCII e <LXI B,3885H) 
t1Jl D,8 ;Marker for digit or zero 

PRB: MfN A,M ;Get ASCI 1 digit 
CMP B ; Is it ASCI! zero? 
JNZ PRI ;No' Set raark~r 

XRA A 
Ct1P D ;Yes' Check marker for e 

; No digits yet' 
.. Ra PR2 ;Marker is '1'. Print 8 
t1Jl A,2BH ;t1arKer is ' 8', so 
JHP PR3 ; print space 

;Get ready for next hex input 
REPEAT: CALL HESS ;Set arrow prompt 

DB CR,LF,LF,YEL,' ) I ,EOS 
Jt1P HEX 

;Routines for 8-65536 decimal conversion 

DIGIT: PUSH 
XCHG 
DAD 
JtiC 
XCHG 
POP 
lNR 
JHP 

ADD IT: HOV 
CWl 
MDV 

H 

B 
ADD IT 

H 
H 
DIGIT 

;Save mem pointer on stack 
;Get M for conver. in HL 
;Add 2's comp test M 
;If borrow then carry=True 
;No borrCM, get HL &: DE back 
;Recover memory address 
;!ncr mem count by 1 
;Try subtraction again. Loop 
; wi 11 cent unt i 1 carry=True 

A,C ;Form 2's cooplernent 

PRI: t'f.Jl D,l ;Digit for print, set Barker=! MDV 
E,A 
A,B 

PR2: MfN A,M ;Recover non-zero digit 
PR3: CALL co ;Print it 

DCX H ;Dec pntr to next sig. digit 
DCR c ;Dec counter 
JNZ PR8 ;Re-do till counter= B 

;Set cursor for last #printout 

CALL HESS 
DB I ,CYfi'1,EOS 
RE1 

;Subtract 65536 to get lSC negative number. Must 
get input number and 2's cornp of FFFF in 3 bytes 
each into Bemory, in order LSB, tiSt1, MSB. The 
2's wrtplement of 65536 is -te888d. 

NEG: LXI 
XRA 
STA 
STA 
STA 

lNR 
STA 

SUB3: t'f.Jl 
LXI 
XRA 

SUBA&i: LDA.X . 
SBB 
t1(N 
ltiX 
ltiX 
DCR 
JNZ 
RE1 

D ,HI NUS 
A 
HI NUS 
HJNUS+l 
ORJG+2 

A 
HJNUS+2 

C,3 
H,ORIG 
A 
D 
H 
H,A 
D 
H 
c 
SUBAB'i 

;MINUS has 18888 

;Blank HSB for 3rd byte of 
; input number. 

;The '81' of '818888' 

;Counter 
;Point to lsb of original M 

;Get lsb of constant 
;Subtract lsb 
;Replace ORIG digit 
;Next significant bits 

;Reduce counter 
;Not done. Re-do, or 
; return 
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MOV 
It{~ 

DAD 
XCHG 
POP 
DCX 
RE1 

;Subroutines 

HEX!N: t1Jl 
CALL 
POP 
RE1 

WFU1J: CALL 
DB 
JHP 

HESS: POP 
CALL 
PCHL 

D,A 
D ;DE contains 2's coop 
D ;Add it to test # 

H ;Pop mem pointer off stack 
H ;Decrement memory pointer 

;Back to main program 

c, 1 
EXPR 
H 

HESS 

;Counts 4 bytes of ASCII input 
; of a hex# and converts to 
; true hex. Result in HL reg. 

RED,'NOT DEFINED',EOS 
REPEAT 

H 
OSTR 

;[This is very tricky' Seasoned 
; programmers, take note' EDl 

;Memory address for 8-65536 decimal output 

t.tm: DS 
TEN: DS 
Hlt1: DS 
THOU: DS 
TIHOU: DS 
ORl G: DS 
MINUS: DS 

1 
1 
1 
3 
3 

810 START 

;5 digit memory storage 

;Original input hed + 88 msb 
;2's c~plement of 65536=18888d 

REFERENCES: 8080 Software Design, Book 1. 
H. W. Sams. 1978. p 257 . Computer Design, 
April 1978. p 168. 
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........ a new FORTH screen editor ....... . 
TQM NAPIER 12 Birch Street, Monsey, NY 70YS 2 

In early 1982 I decided that I would like to try FORTH on 
my Compucolor I I, so I did the logical thing . I bought a 
listing of FIG-Forth, typed in some 28000 characttrs, and 
spent several weekends adapting CP/ M based code to the 
idiosyncrasies of the CCII disk system . Eventually it work­
ed, and it wasn't until several months later that I discovered 
the DATACHIP library already contained a version of Forth 
for the CCII. [I] 

I found the FIG-Forth editor to be so slow and cumber­
some that I often ended up writing programs in assembler 
rather than in Forth . Recently I took the plunge and wrote 
my own screen-based editor. It is such a delight to use that 
I even find myself touchin g up the layout of Forth screens 
for fun, something I would never have dreamed of doing 
before. 

Since thi s editor is writt en in standard FIG-Forth, it 
should work wi th any version of CCII Forth. It should also 
be lntecolor model independent. Since it uses the ed iting keys 
of the expanded keyboard it won't be so easy to use with 
only the standa rd keyboard. The a llocat io n of screen 
numbers in the accompanying li sting is quite ar bitrary and 
can be changed to suit the user' s disk space , provided the 
order of the definitions is not changed. 

Th is editor uses one main word and two au xi liary words. 
The lat ter two are CLEAR a nd COPY, which are copied 
from the FIG-Forth editor. Their usage is 'N CLEAR' to 
clear disk screen N, and 'N I N2 COPY' to copy sc reen N I 
to screen N2 . The editor is invoked by typing "SED IT" (fo r 
Screen EDITor). At run time it prints the message "NEXT 
SCREEN NUMBER" and waits for the user to type in the 
number of the sc reen to be ed ited. I've been lazy and omit­
ted the backspace function from the number input, so you'll 
have to get it right the first time. Type an out-of-range screen 
number if you want to get a disk error message, and 
therefore abort a typing mistake . 

The specified screen is loaded from disk and displayed 
on lines 4 through I 9. Above these lines is a display of the 
screen number and the current cursor position . The curso r 
appears as a blue background travelling under the green 
ASCII characters. Under the screen, the prompt "PAD", 
followed by a right arror, appears. This indicates that the 
line below, initially blank, is a display of the contents of 
the pad. 

One may now type in any characte. s and have them in­
serted at the current cursor position . Existing characters on 
the same line will be moved to the right to make room for 
the insertion. Any characters moved off the end of the 64 
character line will be lost. Note that the insertion process 
takes a macroscopic time . I occasionally lose one of a dou­
ble letter pair, and if you are a biindingly fast touch typist 
you will have to slow down a little. 

The DELETE CHAR key deletes the character to the left 
of the cursor and moves the remaining characters in the line 
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to the left. Lines arc treated independently; deleting 
characters on one line does not move up those on the line 
below, useful though this might sometimes be . 

The cursor keys move the blue cursor around the screen. 
They auto-repeat and also wrap around at the sides and the 
top and botto!11 of the screen . The quickest way from the 
extreme right of a line to the extreme left is to use the right 
arrow key. The HOME key returns the cursor to the top 
left corner. 

The RETURN key acts as a " new line" key, moving the 
cursor to the first left position on the line below. 

Complete lines may be manipulated with the ERASE 
LINE, INSERT CHAR, DELETE LINE, and INSERT 
LINE keys. INSERT LINE moves the text downward star­
ting with the line the cursor is o n , thus enabling one to in­
se rt a new line at that point. The last line on the sc reen is 
lost in this case. DELETE LINE copies the line the cursor 
is on to the pad, appearing under the sc reen di splay of tex t , 
then moves all followin g lines up one line. ERASE line 
copies a line to the pad without deleting it. The INSE RT 
CHAR key is used as a 'paste' key; it moves the text from 
the cursor down to ma ke room for a new line, then copies 
the text from the pad to the screen. This can be used to 
transfer text between screens as well as to dupli ca te lines on 
th e same screen . 

E RASE PAGE is used to change from one sc reen to 
a not her . It generates the 'next sc reen number' prompt and 
di sp lays the contents of the sc reen specified. The current 
scree n is flagged as UPDATEd whenever any changes arc 
made to it. 

Pressing the ESC key FLUSHes the changes to di sk and 
ex its fro m the editor to FORTH. 

One thing to watch - the DELETE CHAR command 
deletes to the left of the cursor so it cannot erase the last 
character on the line without one other character being eras­
ed first. Also, if one attempts to insert beyond the last 
character the keyboard input will replace the last character 
on that line . None of this should matter since the last 
character of a line should always be a space, otherwise the 
FORTH compiler will concatenate it with the first character 
of the next line and be unable to find the resulting word. 
It took me some minutes of gazing at the message "; :?" 
before I realized that a FORTH screen contains nothing to 
indicate where a line ends. (Another tip from hard ex­
perience; if a screen contains only a few lines, end them with 
";S". If there are more than 255 spaces between the last 
character and the end of a screen the compiler will hang up.) 
[Thank you, Tom! I have been scratching my head! ED]. 

In this listing I've defined four words; CLRS, PLOT, 
SMOVE, and VHT AB, which my system has built in. This 
means that this published version displays the screen more 
slowly than my original version. Happy editing. 0 
[ 1) Two versions of FORTH. and three screen editors. to date. [ED] 
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SCR # 40 

SCR # 41 

SCR # 42 

0 ( SCREEN EDITOR, 5/1/85 
1 

COPYRIGHT 1985 T. M. NAPIER ) 

2 6 LOAD ( CASE FUNCTION 
3 41 LOAD 
4 42 LOAD 
5 43 LOAD 
6 44 LOAD 
7 45 LOAD 
8 46 LOAD 
9 4 7 LOAD 

10 ; s 
11 
12 
13 
14 
15 

0 ( SCREEN EDITOR 
1 
2 0 VARIABLE L# 
3 
4 PLOT 
5 LINE 
6 CHAR 
7 -MOVE 
8 WIPE 
9 CLEAR-PAD 

10 <SLIDE 
11 SLIDE> 
12 
13 DASHES 
14 
15 

·-- -

INSERT DELETE ) 

0 VARIABLE C# 0 VARIABLE K# 

64 * + DUP + 28672 + ; ( SCREEN ADDRESS ) 
SCR@ (LINE) DROP ; ( GET LINE ADDRESS ) 
L# @ LINE C# @ + ; ( CHARACTER ADDRESS ) 
LINE C/L CMOVE UPDATE ; ( MOVE LINE UP ONE 
LINE C/L BLANKS UPDATE ; ( CLEAR LINE ) 
C/L PAD C! PAD 1+ C/L BLANKS ; 
CHAR DUP 1 - C/L C# @ - CMOVE ; 
CHAR DUP C/L + C# @ - 1 -

DO I 1 - C@ I C! -1 +LOOP ; 
0 SWAP PLOT DUP C/L 2 * + SWAP 

DO 45 I C! 2 +LOOP ; 

0 SCREEN EDITING COMMANDS 
1 
2 CLEAR SCR ! 16 0 DO I LINE C/L BLANKS LOOP UPDATE ; 
3 
4 COPY B/SCR * OFFSET @ + SWAP B/SCR * B/SCR OVER + SWAP 
5 DO DUP I BLOCK 2 - ! 1+ UPDATE 
6 LOOP DROP FLUSH ; 
7 
8 SMOVE ROT SWAP OVER + SWAP DO DUP I C@ SWAP C! 2+ 
9 LOOP DROP ; 

10 COLOR-CURSOR C# @ L# @ 4 + PLOT 1+ C! 
11 MARK 34 COLOR-CURSOR ; 
12 -MARK 2 COLOR-CURSOR ; 

) 

13 CLRS 6 EMIT 2 EMIT 15 EMIT 12 EMIT GREEN TEXT ) 
14 VHTAB 3 EMIT EMIT EMIT ; 
15 
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SCR # 43 

SCR # 44 

SCR # 45 

10 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

SCREEN EDITOR DISPLAY ) 

SHOW-PLACE 1 4 VHTAB ." SCR# II SCR@ 2 .R 
II LINE# II L# @ 2 .R 
II CHAR# II C# @ 2 .R 

21 0 VHTAB ." PAD>" 24 0 VHTAB; 
SHOW-PAD PAD DUP 1+ 0 22 PLOT ROT C@ SMOVE ; 
SHOW-SCREEN CLRS SHOW-PLACE 3 DASHES 20 DASHES 

SCR @ BLOCK 0 4 PLOT 1024 SMOVE MARK SHOW-PAD ; 
SHOW-LINE SCR @ BLOCK L# @ 64 * + ( LINE START ADDRESS ) 

0 L# @ 4 + PLOT 64 SMOVE MARK ; 
+MARK -MARK C# @ + 63 AND C# ! L# @ + 15 AND L# ! 

MARK SHOW- PLACE ; 
HOME -MARK 0 C# 0 L# ! MARK SHOW-PLACE ; 
NEW-LINE -MARK 0 C# ! L# @ 1+ 15 AND L# ! MARK SHOW-PLACE 

SCREEN EDITOR INSERT DELETE ) 

COPY-LINE 
INSERT-LINE 
PASTE-LINE 
DELETE-LINE 

DELETE-CHAR 

INSERT-CHAR 

CHANGE-SCREEN 

LINE PAD 1+ C/L DUP PAD C! CMOVE SHOW-PAD ; 
DUP 1 - 14 DO I LINE I 1+ -MOVE -1 +LOOP WIPE 
DUP INSERT-LINE PAD 1+ SWAP -MOVE ; 
DUP COPY-LINE DUP 15 = IF DROP ELSE 15 SWAP 
DO I 1+ LINE I -MOVE LOOP ENDIF 15 WIPE ; 
C# @ IF <SLIDE BL C/L 1 - L# @ LINE + C! 

0 -1 +MARK UPDATE ENDIF ; 
C/L C# @ - 1 > DUP IF SLIDE> ENDIF 

K# @ CHAR C! IF 0 1 +MARK ENDIF UPDATE 

II NEXT SCREEN NUMBER = II 

0 BEGIN KEY DUP DUP EMIT 13 = 0= 
WHILE 48 - SWAP 10 * + 
REPEAT DROP SCR ! ; 

--------------

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 ; s 
11 
12 
13 
14 
15 

NON-CURSOR KEY TABLE ) 

INSERT/DELETE K#@ 
( INSERT LINE KEY 
( DELETE LINE KEY 
( INSERT CHAR KEY 
( ERASE LINE KEY 
( DELETE CHAR KEY 
( ANY OTHER KEY 

CASE 
3 OF L# @ INSERT-LINE 1 
4 OF L# @ DELETE-LINE 1 
5 OF L# @ PASTE-LINE 1 

11 OF L# @ COPY-LINE 0 
127 OF DELETE-CHAR 0 
INSERT-CHAR 0 SWAP 

ENDCASE ; 

END OF 
ENDOF 
ENDOF 
ENDOF 
ENDOF 
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SCR # 46 

SCR # 4 7 . 

SCR # 6 

- - ---- ·-- ----------------------------, 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 ;S 
14 
15 

CURSOR KEY TABLE 

STEP BEGIN 33252 C@ ( STEP WHILE KEY DOWN ) 
WHILE OVER OVER +MARK 100 0 DO LOOP ( TIME DELAY 
REPEAT DROP DROP ; 

PROCESS 0 K# @ 
CURSOR RIGHT ) 
CURSOR LEFT ) 
CURSOR UP ) 
CURSOR DOWN ) 
HOME KEY ) 
RETURN KEY ) 
ANY OTHER KEY ) 

CASE 
25 OF 0 1 STEP ENDOF 
26 OF 0 -1 STEP ENDOF 
28 OF -1 0 STEP ENDOF 
10 OF 1 0 STEP ENDOF 

8 OF HOME ENDOF 
13 OF NEW-LINE ENDOF 
INSERT/DELETE ROT ROT DROP 

ENDCASE 
IF SHOW-SCREEN ELSE SHOW-LINE ENDIF ; 

SCREEN EDITOR MAIN LOOP ) 

SEDIT CLRS CLEAR-PAD . " SCREEN EDITOR" 
CR CR CHANGE-SCREEN 
BEGIN HOME SHOW-SCREEN 

BEGIN 
KEY DUP DUP K# ! 27 = SWAP 12 = OR 0= 

WHILE PROCESS ( KEY NOT ESCAPE OR ERASE PAGE ) 
REPEAT 
K# @ 27 = 0= 

WHILE CHANGE-SCREEN ( ERASE PAGE KEY ) 
REPEAT 
HOME -MARK FLUSH ; ( ESCAPE UPDATES DISK AND EXITS ) 

- - ·-- -- - - ------- ----------- ---------------

0 CASE, ARRAY ) 
1 
2 CASE ?COMP CSP @ !CSP 4 ; IMMEDIATE 
3 
4 OF 4 ?PAIRS COMPILE OVER COMPILE = COMPILE OBRANCH 
5 HERE 0 , COMPILE DROP 5 ; IMMEDIATE 
6 
7 ENDOF 5 ?PAIRS COMPILE BRANCH HERE 0 , SWAP 2 
8 [COMPILE] ENDIF 4 ; IMMEDIATE 
9 

10 ENDCASE 4 ?PAIRS COMPILE DROP BEGIN SP@ CSP @ = 0= 
11 WHILE 2 [COMPILE] ENDIF REPEAT CSP IMMEDIATE 
12 
13 ARRAY <B UILDS DUP C, * ALLOT DOES> ROT 1 OVER C@ * + + 
14 ;S 
15 
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CHRIS ZERR 70932-756th Court NE 

Redmond, WA 98052 

Compuserve: 77445,7 240 

In the last article we plotted a rectangle on the screen and 
moved it through a blue field at various speeds using OSTR 
to print db strings .. Let's try a more appropriate figure this 
time, constructed from plot blocks, increase the action, and 
poke the animaton directly into screen memory . 

We will construct an 'alien' with a missile launcher, mov­
ing feet, and piercing 'eyes' that blink menacingly at us, all 
through the use of plot blocks poked directly into screen 
memory. Constructing the figure of the alien is a matter of 
laying out the plot blocks and identifying the code required 
to illuminate them in the desired way. 

CONSTRUCTING THE ALIEN'S PLOT BLOCKS. 

Figure 1 shows a single plot block, consisting of eight con­
trollable portions .. AI through A4 and B1 through B4. 
These eight portions coincide with the eight bits of a byte. 
The portions of the plot block that will be illuminated will 
depend on whether or not the corresponding bit in the plot 
byte is set. To illuminate each of the four corners of a plot 
block in turn, we would set our plot byte equal to each of 
the following numbers: 

Upper left corn~r : setAl bit \bit 8)= PLOT ualue 1 
LQI.IIer left corner : set A4 bit (bit 3\= PLOT •nlue 4 
Upper right corner: set 81 bit \bit 4)= PLOT ' 1 'l1 1J~ H 
LQI.IIer right corner: set 84 bit (bit 7l= PLOT 'Jalue 128 

So to construct a plot block, we shade in the bit sections, 
add all the individual bit values to the find the total plot 
value, and we have it! But we are not quite finished, because 
plotting the plot value alone will not quite do it. The CCI 
code must also be assigned, and for a plot block it must have 
a value between 128 and 255. The effect of the CCI code 
will be the same, by and large, as it would be for an ASCII 
character attribute, but the number will be increased by 128. 
For example, to set the color yellow, we issue PLOT 6,3 
for ASCII, but for a yellow plot block it becomes 3 + 128 
or 131. (Now we know how to peek at a screen memory loca­
tion to tell if there is an ASCII character there or a plot 
block .)[!] 

You may easily experiment with plot blocks and their CCI 
codes in BASIC to observe the diffference various CCI codes 
make. Whatever character we design must be derived from 
a combination of plot blocks within the possibilities available 
to us . A crude sketch on graph paper is the easiest way, 
possibly, and permits an instant translation into the correct 
plot codes . 
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1 16 

2 32 

4 64 

8 128 

lxlxlxl lxl I 1=116= 

64 32 16 8 4 2 1 

Fig 2. 

Our alien has two different forms in this program. In the 
first form his left foot is raised; in the other his right foot 
is raised. Figures 2 and 3 illustrate the composition of these 
two figures. The outline of the plot blocks has been exag­
gerated in Fig 2 so you can see how the plot codes for this 
figure were derived. The upper left plot block has bits 2, 
3, 5, 6, and 7 set, giving a value of 4 + 8 + 32 + 64 + 128 or 
236 for this plot block. You should try to derive the plot 
codes for the remaining blocks as an exercise. The lower left 
block is shown with the proper bits set for you in Figure 2. 

The plot blocks from Figure 2 contain the values 236, 238, 
206, 251, 191, 116, 0, 143. The zero (0) count is necessary 
to act as a filler which says a null block is to be plotted in 
that location. In actual practice, each of these plot blocks 
must also have a CCI code following it, so a completed com­
mand byte string for Figure 2 would be 236, 131, 238, 131, 
206, 131, etc. 

We may mix plot blocks with ASCII characters in the plot 
command string, and our alien requires this to plot his 'eyes', 
which are quotes in ASCII. You will find them in the plot 
string from this Basic example, which plots the alien in one 
of his two forms on the screen: 

1!~3 :<=30788 : REM INITIAL SCREEN MEMORY LOCAT!Cf.l 
11& FOR A=i TO 3 : REM PAlNT 3 VERTICAL PAIRS OF BLOCKS 
12~ FOR B=i TO 6 : REM THREE PAIRS OF B"t1ES FOR X AXIS 
133 READ 2 : REM GET POKING DATA 
143 POkE X, Z : REM POKE AL T PLOT CODES .~ CC i 
15e Y=X+J 
168 NEXT 8 
Pe X=X+122 : REM PLOTS DQl.lj Cf.IE BLOCK ON AXIS 
i88 NEXi A : REM PLOT NEXT '.JERTICAL PAIR 
193 EN[> 
208 DATA 236,131,238,13!,206,131,251,131,34,25,191,131 
218 REM · 34.25. IS ASCJJ ["} JN RED 
228 DATA l16,131,0,8,143,i31 : REM ' 3,~ IS FILLER PAIR 
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This program may also be written as one line: 

18 PLOT 3,38,18,19,2,254,236,238,286,255,3,38,11,2,254,251, 
255,6,25,34,6,3,2,254,191 ,255,3,38,12,116,8,143,255 

All we have done so far is paint one of the two alien forms . 
The numbers for the other form, including the 'eyes', and 
the CCI code are: 

236,131,238,131,286,131,251,131! 
34.27 ,!9i, 131,248,131 1818, 71,13i (See Figure 3.) 

The principle is very simple. We now have a subject ready 
for use. 

tJOkDLRS. 

Every game has a border, or a boundary, but it isn't 
always a visible one. For example, the edges of the CRT 
are always a finite boundary for any plotting. The program­
mer needs a border, visible or not, so he can check to see 
if his animaton has gone as far in one direction as it can 
go. If such a check were not possible, animation would stop 
when the CRT boundary were reached, or an an im aton 
might leave the screen when this was not desired . If you look 
at an invisable boundary (in a properly programmed routine) 
you will probably see an P\SCII character from I to 255, 
but a CCI code of zero (0), so it doesn't show. Whatever 
the choice of boundary encoding, it must be selected so it 
is unique to the boundary, and not used anywhere else on 
the screen. It is entirely possible to make each of the four 
boundary codes different so the program knows exactly 
which boundary it has reached. This is much more easily 
done if the actual boundary is invisible, for otherwise the 
encoding changes would have to be visible sooner or later 
(if the CCI code were not zero, for example.) 

Our program uses a border made of the hatch character 
( 96 decimal) and a CCI code of 38 (blue on white). We are 
not going to let the alien move off the screen, so our border 
encoding will be a warning to us that a boundary is present, 
and that the direction of the next move must be changed. 

The border is poked directly into screen memory by the 
subroutines T ANDB and SIDES, beginning at memory ad­
dress 7000H. The blocks representing the animaton are also 
poked directly into screen memory. The inital location of 
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these blocks is established in the nineth line of START, 
where location 30790 is recorded in LOC. You may change 
this location, provided you replace it with a valid screen 
memory address. 

MOVEMENT 

We will use keyboard scanning to let the operator move 
the alien in one of four directions and to fire the alien's 
missile .[2) The scanning procedure makes it unnecessary for 
the program to wait for a key press before proceeding with 
the automation; otherwise, the left foot might just stay 'put' 
until we pressed a key. The technique we use was describ 
ed by Steve Perrigo in Colorcue, June/July, 1982. The 
following assignments have been made to direct alien 
motion: 

"8" = move up, "2" = move down, "4" = move left, 
and "6" = move right. 

Entering a "5" will 'fire' the missile. This pattern coincides 
with most joystick wiring. If your joystick uses the arrow 
keys, these may be substituted for the numbers readily. 
Notice that diagonal movement is possible in our routine 
by pressing two keys at the same time (or moving the joystick 
between two absolute directions.) 

Flk/NC TI-lE MISSILE 

When the "5" key is pressed, the routine FIREX is call­
ed. It checks first to see if a missile is already being fired. 
If so, the routine is aborted; otherwise FIREX finds the 
alien's current position and direction of movement. We are 
choosing to fire the missile in the direction of alien travel, 
and so we must plot a course for the missile. To make things 
'neat' we fire the missile from the center of the alien. You 
will notice that the MISSLE routine is called several times 
for each single movement of the alien. This is necessary to 
prevent the alien from moving right along with the missile. 
The missile will travel until it hits the border. 

The code in Listing I is well documented, and, as with 
all assembly code, it needs to be read to be understood. You 
might try experimenting with the time delay at label 
MOVEIT. You might also try moving the alien on a totally 
blue background (as with the rectangle, last time.) This kind 
of experimenting can be very inspirational when designing 
a game. As an additional exercise, find a way to remove the 
call to OSTR, and make this program completely FCS­
version independent. 

We also know, now, how to expand the program 
developed in the last last article, making use of a border sen­
sor, and introducing a method by which the rectangle 
'knows' when it is about to tred onto the blue field, and 
when it is retracing a previous path. You may reprogram 
that listing to guide the rectangle through its first complete 
connecting loop, after which it will maneuver itself without 
straying from the initial path. 0 

[ 1] The CCI codes are discussed thoroughly in the CCII Program­
mer's Manual. Also see 'Color Graphics· by David Suits. 

[2] Note: This routine will not operate properly on a 3651. To 
duplicate the function, use the GTCHA routine and CHRINT setup 
from David Suit's input routine in Colorcue. Write to Colorcue for 
details if you need some help. 
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;LISTING I. ;------------------------ SUBROUTINES -------------------------
i 
i***** A Gft!E SIMULATICN by Chris Zerr. 6/39/84 ***** KEY: t'?Jl A,13 ;CHECK FOR '5' 

;For v8.79,9.89 OUT 7 ;SEND IT OUT 
OSTR EQU 182AH IN 1 ;GET STATUS 

;See ROH tables for 6.78 CPI 254 ;IS IT 5?? 
ORG 9990H cz FIR EX ;YES .. PUT MISSILE Iti MISSILE TABLE 

;----------------------- SETUP PROCEDURES -------------------- t'?JI A,7 ;CHECK FOR '8' 
OUT 7 

START: XRA A ;SET A=9 IN 1 
OUT 8 ;DISABLE KtYBOARD CPI 254 
STA DIREC ;CLEAR DIRECTION cz UP ;YES ... H!NE THE ALIEN UP 
STA stmCH ; 1'/iD SJ..IITCH CALL HISSLE 
LXI H,9 ;HISSILE LOCATION MVI A,13 ; CHECK FOR I 2' 
SHLD FLOC ; SET TO ZERO OUT 7 
LXI H,CLEAR ;CLEAR SCREEN IN 
CALL OSTR CPI 254 

;INITIAL POSITICN FOR ALIEN cz DllJ'i ;YES ... HiJJE THE ALIEN DCUi 
LXI H,39789 ; START SOHE14HERE IN THE HJI : A,11 ;CHECK FOR '4' 
SHLD LOC ; MIDDLE OF THE SCREEN OUT 7 

IN 
LXI H,7839H ;LETS MAKE A BORDER CPI 254 
CALL TP/iDB ;TOP & BOTI[J1 - DO TOP cz LEFT ;YES ... MLNE THE ALIEN LEFT 
LXI H,7F89H t1JI A,9 ;CHECK FOR ' 6' 
CALL Tl'/iDB ;DO BOTIOH OUT 7 
LXI H,7989H IN 1 
CALL SIDES ;DO LEFT SIDE CPI 254 
LXI H,797EH cz RIGHT ;YES ... MCNE THE ALIEN RIGHT 
CALL SIDES ;DO RIGHT SIDE CALL HI SSLE ;IF THERE IS A MISSILE TO MiJJE, 

; MiJJE IT AGAIN ... 
;------------------------ MAIN PROGRAM ------------------------ RET 

REPETE: LHLD LOC ;LOAD HL WITH ALIEN LOCAT!Cti UP: LHLD LOC ;PROCESS ALIEN TO GO UP 
LDA SWITCH ; GET CHI'IiGE SWITCH LXI D ,ERASE ; BUT FIRST ERASE 
ORA A CALL HOVE ; THE OLD ALI EN 
JZ CLOSE ;IF ZERO, USE LEFT FOOT DfMi LHLD LOC 
LXI D ,ALI ENR ; ELSE ALIEN RIGHT LXI D,9FF88H ; SUBTR4CT 128 FR[J1 HL REG 
XRA A ; FOOT DCUi DAD D 
STA SWITCH HiJJ A,H ;IF WE ARE AT THE BORDER 
JHP MLNEIT CPI 96 

RZ ; WE D[Jn A[)\.!1'/iCE THE ALI EN 
CLOSE: LXI D ,ALIENL ;ALIEN LEFT FOOT D!Jli SHLD LOC 

HJI A,255 ; SET THE FLAG SO WE C#i CALL HCHECK ;CHECK TO SEE IF A MISSILE 
STA SWITCH ; ROTATE THE All EN HC1J81ENT ; IS TRAVELLING-

RNZ ; IT IS SO FORGET IT! 
HiJJE IT : CALL MiJJE ;MINE THE ALI EN HJI A,! ; IT ISN'T SO-

HJI C,7B ;DELAY ABOUT 1.5 SECONDS STA DIREC 
AA: t'?JJ 8,255 < DELAY ROUTINE > RET 
LL: OCR B 

JNZ LL D(1t-l: LXI D, ERASE ; SO, YOU l..w-il TO MLNE 
OCR c LHLD LOC D(.'(..N'? WELL FIRST 
JNZ AA ; CALL HiJJE ; ERASE THE OLD ALIEN 
CALL Kti ;CHECK KtiBOARD INPUT LHLD LOC 
JHP REPETE ; A'lD DO IT AGAIN A'W AGAIN! LXI D, 128 ; GET OUR DCU.J..IARD OFFSET 

DAD D ; WE MUST CHECK 
; -------------------- END OF MAIN PROGRAM -------------------- DAD D ; CNE BEL!Xol THE 
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DAD D ; BOTI(tl OF THE RZ ; THERE IS NOWHERE TO GO 
MW A,H ; ALIEN - LHLD LOC ;THE FOLLOWING WILL 
CPI 96 ; TO SEE IF WE ARE AT CPI 1 ; POSITION THE HL REG 
RZ ; THE BORDER - J2 POSUP ; TO POINT AT A LOCATI !tl 
LXI D,8FF88H ;WE'RE NOT! CPI 2 ; IN WHICH THE MISSILE 
DAD D ; SINCE WE ct~LY NEED TO MWE JZ POS!:tl ; WILL LEAVE THE ALIEN 
DAD D ; em 128 BYTES 1 WE MUST CPI 3 

SHLD LOC ; RENQIJE THE EXTRAS FR(tl ABWE JZ POSLF 
CALL t1CHECK ;MOVE A MISSILE <IF ANY) CPI 4 

RNZ ;IF A MISSILE IS IN PROGRESS JZ POSRT 
; DO'l'T BOTHER WITH THIS NEW RET 
; LOCATION 

rfJI A,2 ; OUR DIRECTION IS 2 FOR DOWN ;>>>---> HOW THE FOLLOWING ROUTINE WORKS 
STA DIREC 
RET WW!T I fVWE CHOSEN IS TO LAl.tKH A MISSILE 

FRctl THE CENTER OF THE ALIEN IN WHICH THE DIRECTI!tl 
LEn: LXI D I ERASE ;AGAIN EP.ASE THE OLD LOCATict~ OF THE ALIEN IS OR WAS PRESENTLY MQIJJNG. SO FOR OUR 

LHLD LOC FIRST POS!Tlct~, POSUP, WE GET OUR CURRENT LOCATION, 
CALL MWE ; DO THE ERASE THEN ADD 2 BYTES TO IT. THIS WILL THEN BE THE FIRST 
LHLD LOC ;REGAIN OUR CURRENT LOCAT!et~ LOCAl! !J~ OF THE LAl.tKHED MISSILE. 
DCX H i D Cl.l~ BY ct~ E 
MW A,H ;THIS IS OUR CCI COLOR CODE 
CPI 38 i IF WE ARE HERE, WE W l LL NOT POSUP: It{~ H ; POSSIBLE LOCAl I ct~S ARE: 
RZ ; HO'JE lt'I'X H 
DCX H ;BECAUSE UE ~ MWE JHP SAVPOS 
SHLO LOC ; BLNP IT D(U-J AGAIN AND SAVE 

~ 

j THIs PUTS us (J~ Pi~ EVEN X I y POSCN: LXI D,8258 PCPCPC 
; DR 'CHARACTER,CCI' CODE DAD D < PCPCPC } 

CALL MCHECK ;CHECK FOR MISSILE IN PROGRESS JNP SAVPOS PCPCPC 
RNZ ;YES .. SO RETURN TO THE CALLER v 
HIJI A,3 ; OUR DIRECT I ct~ IS 3 PDSLF: LXI 0,8128 
STA DIREC i lmiCH IS LEn DAD D ;HL IS ALWAYS POINTING 
RET JNP SAVPDS ; TO THE FIRST PDSITI !J1 

; OF THE ALI EN 
RIGHT: LXI D ,ERASE POSRT: LXI 0,8132 

LHLD LOC DAD D 
CALL MWE 
LHLD LOC ;GET OUR LOCATI!tl SAVPOS: SHLD FLOC ;SAVE THE POSITION 
LXI D,BBB6 ;JUST 6 BYTES TO THE RIGHT RET 
DAD D ; IS ALL WE Wtil . . NOT THE WORLD 
HQ\J A,M ;DID WE HIT THE BORDER? MISSLE: LHLD FLOC ;PLOT THE MISSILE 
CPJ 96 ; MW A,H ;IF HL ZERO, 
RZ ; SORRY CW!RLI E .. ct~LY THE BEST ORA L ; THEN THERE IS NO 
LXI D,BFFFCH ;NW BACK UP 4 BYTES RZ i MISSILE TO PLOT 
DAD D ;DO IT LOA DIREC 
SHLD LOC i SAVE OUR NEW HLl1E CPI 
CALL MCHECK JZ FIREUP 
RNZ CPI 2 
l'f.JI A,4 ;OUR DIRECTION IS 4 JZ FlREDN 
STA DIREC ; WHICH IS RIGHT ... RIGHT? CPI 3 
RET JZ FIRELT 

CPI 4 

FIREX: CALL MCHECK ;IF A MISSILE IS STILL IN JZ FIRERT 
RNZ ; PROGRESS .• LEAVE RET 
LOA DIREC ; GET ITS DIRECT I ct~ 
ORA A ; IF ZERO 
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FIREUP: CALL tiE RASE ;ERASE THE OLD HISSJLE HCHECK: LHLD FLOC ;CHECK IF HlSSlLE IS 
DCX H ; HL RE1URNED UP' ED BY (l-JE NCIJ A,H ; IN PROGRESS 
LXI D,8FF88H ;SUBTRACT 128 BY1ES ORA L 
DAD D RE1 
SHLD FLOC ;SAVE J1 
110J A,t1 HERASE: ttl! H I I 

' ;ERASE THE OLD MISSILE 
CPJ 96 lNX H 
JZ N!l10RE ; ettn PASS THE BORDER ttl] M,a 

'1 l'f.Jl t1' 118 ; PLOT THE NEW Hl SSJ LE RET 
It{ X H 

4 ttl! M,l ;USE COLOR OF RED HCI.JE: t1JJ 8,3 ; PLOT THE All EN !l~ THE SCRED~ 
RET RI1J: t'fv'l C,6 ;THIS ROUTINE DOES THE ACTUAL 

COLLttl: LDAX D ;PLOTTING OF THE AllEN. fJ.'LL 
FlRE[tj: CALL HE RASE ;ERASE THE OLD MISSILE NIJI.J N,A ; ARE PASSED TO THJ S ROUTINE 

DCX H JtiX D ; FiiD THE All EN J S THEREFORE 
LX! D,8l28 ; TO PLOT J1 D~ l It{:( H ; PLOTTED. 
DAD D ; ADD 128 BY1ES OCR, c 
SHLD FLOC JNZ COL !.ttl 
11IJIJ A,H PUSH B 
CPJ 96 ;WE ARE AT THE BORDER LXI B ,8122 ;AT THE END OF 6 WE MUST 
JZ N!l10RE ; SO RETURN DAD B ; POSIT!~ OURSELVES AT THE 
1'1-JI N, 118 POP B ; NEx:l L JNE. 
JNX H OCR B ; EXA'1PLE: 
ttl! N,2 ;USE COLOR GREEN .~1Z RI1J 
RET RE1 ;HL=788BH 

; AT THE END OF 6 COLtm, 
FJ RELT: CALL 11ERASE ;ERASE OLD t1JSS1LE ; HL=7886H, SO WE ADD 7AH <122l 

DCX H ;TO GO LEFT ; HL=7888H, WHICH IS RIGHT 
DCX H ; WE MUST SUBT RAC1 3 ; BELOW WHERE HL WAS (7888Hl 
DCX H i BECAUSE NERASE ADDS CNE 
MIJIJ A,M ;PAJtiT BORDER-------------------------------------------------
CPJ 96 
JZ N!l10RE ; CAN /T GO THROUGH THE BORDER 
SHLD FLOC TNIDB: t1JI C,64 ; TOP Ft-10 BOTT!l1 OF BORDER 
ttl! H, 185 ; LCWAER CASE I HVI M,96 
INX H INX H 
ttl! M,5 ; COLOR I"AGOOA 11)] N,38 
RE1 INX H 

OCR c 
FIRERT: CALL ME RASE ;ERASE JNZ TN1DB+2 

INX H ;INCREASE HL BY ~E RET 
HCN A,M 
CPI 96 SIDES: LXI D, 128 ;SIDES OF BORDER 1 JZ N!l10RE ;SORRY PAL l1.Jl C,3l 
SHLD FLOC ; lT' s GOOD I SAVE lT SlOE!: ttJ] M,96 
11JJ M, 185 JNX H 
INX H ttl! H,3B 
ttl! M,7 ;COLOR WHITE DCX H 
RET DAD D 

OCR c 
N!l10RE: LX I H,B ;MISSILE NO MORE, SO JNZ SIDEl 

SHLO FLOC ;CLEAR IT FROM THE RE1 
RE1 ; MISSILE TABLE 
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;------------------------ DATA STORAGE -----------------------

SWITCH: DS 
DIREC: DS 
FLOC: DS 
LOC: DS 

CLEAR: DB 

1 
2 
2 

;ALIEN SWITCHING 
;MISSILE DIRECTION 
;MISSILE LOCATION 
;ALI EN LOCAl I ON 

6,8,15,27,24,12,3,64,8,239 

ALIEN WITH RIGHT FOOT DCW 

ALIENR: DB 
DB 
DB 

236,131 ,23B,131 ,286,131 
251,131,34,28,191,131 
248,131,8,8 ,71,131 

DATA TO ERASE THE ALI EN 

ALI EN WITH LEFT FOOT DCI.~oN ERASE: DB 32,8,32,8,32,9 
32,8,32,8,32,8 
32,9,32,9,32,9 ALIENL: DB 

DB 
DB 

236,131,238,131,286,131 
251,131,34,25,191,131 
116,131 ,B,B,I43,131 

DB 
DB 

END START 

Colorcue will be saying 'goodby' ...... 

The next issue of Colorcue, Vol VI, No 6, will be the last for this seven year old publication . Diminishing 

support is th e primary reason, along with greatly increased publication costs. We might have simply economized 

on our formatting and means of distribution, but it has been clear that what is most needed is a consolidation 

of effort among the various CCII organizations. With consolidation, we have an opportunity to maintain our 

acti vity and still provide th e necessary publicat ion services to subscribers. 

The Rochester User Group is the most appropriate center for this consolidation. Its publication, DATA CHIP, 

and its fine user library provide subscribers with a wealth of continuing materials for the lntecolor computers. 

Beginning early in 1985, CHIP will be expanded to include materials normally published in Colorcue. Authors 

will cont inu e to write for publication in CHIP. With this added contribution, CHIP can be a more frequent 

and expansive publication, which it well deserves to be. 

The price of membership h the Rochester User Group hiJ.s been increased from $10 to $15 per year ($20. 00 

USA for overseas) to cover the expanded publication of CHIP. I urge you to lend your total support to this 

effort. Send your check for $15.00 today to 

GENE 8/!/LEY: 28 Dog ll'ood Glen, Rochesrer, NY 14625 

Your prompt response is necessary for good planning in Rochester, and to be sure you don't Forget and therefore 

miss some of the exciting material ready For release (including a new article by Ben Barlow on expanding 

the disk capacity of the CCII!) Send materials for publication in CHIP to Rick Taubold, 197 Hollybrook Road, 

Rochester, NY 14623. 

The last issue of Colorcue will contain a complete index of the major CCII publications, and a Fine set of 

articles recently submitted for publication. It will, no doubt, be a large issue, and will also, with certainty, 

be late. There is a large ~mount of midnight oil to be burned before it is ready. Meanwhile, I hope we will 

see our first issues of the expanded CHIP newletter. As always, these are your publications, and your active 

support is required to make them valuable to CCII users. The end is not yet in sight, friends! 

A reminder, too, that Australia has been very active lately in the CCII department. You will enjoy a subscrip­

tion to CUVIC. See Colorcue, Vol VI, No 3, page 31 for membership information. 
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COLOR W 0 RD A re-rev1ew 

DOUG GRANT 

Doug Grant, the librarian of CUJI'EST in 
Australia, sen/ a very enthusiastic letter to 
David Rickells, the author of the GEMINI 
p~·inler re1•iew in the last issue. His subject 
\\'OS COLOR WORD, the word processor 
distributed !Jy PPI in Australia. Doug feels 
1he COLORCUE review was less laudatory 
than it might have been and points out 
specific features of the software that have 
proven \'Giuab/e to him. 

We are pleased 10 excerpt it here, with per­
mission, and print a few examples of type 
from Doug's Epson printer. 

"(Dear David,) .. We are about even in 
our standard of Tightwadishness. I took 
a good look at Comp-U-Writer long ago 
and decided that I didn't want a WP 
which couldn't use all the codes of the 
Epson printer. I purchased Wordthis 
and Wordthat and Thisaword and That­
award and probably got to around 
Comp-U-Writer's price in total anyway. 
Now, we have a very good programmer 
in our group, Chris Teo who came up 
with COLOR WORD, and if you don't 
send off the $50 to PPI as soon as you 
can drag out your chequebook then you 
just don't deserve to own a printer as 
good as the Gemini appears. 

"(The enclosed page is a printout of a 
disk file !use to demonstrate COLOR­
WORD's use of printer control codes) 
and you will see that with expert 
use ... you can really get a message 
through. All of these codes are added to 
your text following your pressing IN­
SERT CHAR, of course, and this in­
cludes CTL @ and CTL G. ESC ap­
pears as '[', in blue, and CTL @ and 
CTL G as @ and G in blue . You will 
find out for yourself about the' A 7' and 
etc. 
"Have a good look at the review in Col­
orcue of May I June 1984 but don't let 
it deter you. We have members who 
have both Comp-U-Writer and COL­
ORWORD v4.5 who rarely use C-U -W 
except when they require two column 
work or lots of text centering. COLOR­
WORD misses these two features, but 
Chris will probably come up with that 
lat er. The only thing you may get a bit 
excited about is that when yo u go back 
in the text a little way to add a few more 
\\'Ords here and there, the word wrap 
still does its job but sometimes moves 
the remainder of the line down a line, 
and if you move the cursor past that line 
you may think you have lost a line or 
so. No worries though, you simply go 
back to the beginning of the paragraph 
and hit CMD R to reform the para­
graph. Even if you didn't do this, the 

INTECOLOR BULLETIN BOARD FOR CCII 

Steve Reddoch's proposal for a bulletin 
board for the CCII has not had any 
response from readers. The Santa Barb· 
ora subscriber has prepared a pro· 
gram for free distribution to CCII owners 
in machine language to service both 
300 and 1200 baud. Our two hundred 
users are not enough to support such 
a project. it seems, and there are many 
of us who can sympathize with Steve's 
disappointment that this project has not 
seen the light of day. But there has been 
progress! lntecolor Corporation has 
recently announced the establishment 
of a Bulletin Board for all its products. 
including the CCII, 3600 and 8000 com­
puters. It is located in the Northwest USA. 
The telephone number is (206)4833460, 
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and the Sysop ( "System Operator") is 
Bob Morgan, an lntecolor dealer. While 
it is a CP/M board, TERMII software 
should work well. We encourage you to 
take advantage of this new opportuni­
ty. The board will also include news on 
lntecolor's DataVue computers. These 
are being offered at a special price to 
CCII owners. They are CP/M machines, 
with built-in hard disks and full CP/M 
features. The computer is available 
without a terminal, and the CCII may be 
used as a terminal with it. Software is 
available for the terminal conversion 
from Rick Taubold and Tom Devlin, 
which they developed with Myron Stef­
fy for interfacing with the Morrow com· 
puler line . 

printout would still be correct, as you 
have to hit RETURN twice to force new 
lines anywhere and you can't lose any 
text without really trying. 

"The underline is a true underline and 
not a series of dashes and in editing you 
can use the colour pad to whip through 
by paragraphs or lines in either direc­
tion. There is no 'undelete' so you must 
make fewer errors in this regard. If you 
accidentally hit AUTO you go off into 
a 'search' mode but don't panic, just hit 
AUTO a couple more times and you are 
back to the text again. 
"You can set up your output baud rate, 
double spacing, spaced print, etc. at 
each sitting, but there is a provision for 
vou to make up your own text file in­
~orporating all the parameters you wish , 
and load it up when you start work. I 
have 24 good sized letters on one side 
of the di sk (initialized to 07) which I 
have in the drive at this moment, and 
I can exit the text and delete any of them 
if I run out of disk space; or put another 
disk in. At the top of the screen I sec 
that I stil l have 12701 characters of space 
left in th is text if I want to go on all 
night at my rate of typing, but I won't. 
Oh \\'ell ; back to the co t for another read 
of COLORCUE. 
"All the best to you from, 

Doug Grant." 

KEYBOARD UPGRADES 
It 's not too late to upgrade you r CCII 
keyboard to the full 117 keys. Howard 
Rosen (PO Box 434, Huntington Valley, PA 
19006) has enlarged keyboilrd covers 
available for $20.00 and switches for $2.00 
each. Key caps may be ordered from Arkay 
Engraving (see I<Jst issue). Intelligent Systems 
Corporation in Huntsville has some of the 
sa me m<Jter i<Jis. Give them a call at (205) 
881-3800 or write 1211 7 Comanche Trail, 
Huntsville, AL 35803. 

John Kerin Los Angeles is a network 
subscriber. His Compuserve network 
address is 71735, 1673, and his Source 
address is TCP733. Welcome aboard, 
Johnl I've enjoyed our modem talks. 
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Control 
ROM Set. 

CODES for CDLDRWDRD and EPSON with GRAFTRAX PLUS 

ESC 4 turns on Italics 
ESC ~ turns off Italics 

Di...LJE fEY 

ElL. / n 7 U r:· F 
CiF:EEN I<E~'/ 

t Ll. r·· f1 ·~- D f ·f E~ r I l i:\ r· C:.! (7' ci C:: h ij r- 2 . C: t F:' I~ :::. 

tur-n:o c:>rl condensed c:hi:-,_, .... ,-,,c:t.E'r·::; 

turns off condensed characters 

ESC E 
[~3[ F 

turns on emphasized characters 
turns c:>ff emphasized characters 

turns on double character 
turns off double character 

On Gubwcr~pt mode E~:;c:; ~3 

E~3C ~3 

ESC II 

tu.r-ns 
follovJE'd by 

tu.r--n::; 
c:;or\ITh:Ul... (<~ + __ : _ _~_, ... 1'1 :; on Bup """" """" ··-· •- P ,., mud e 
off Subscript or Superscript mode. 

E~3C ( 
--
) q i vE:.~s [3 1 i n E_lS p (:::l ,;- i )"'; h .... I • .... 

E~:;c ') C] l \lt;:;};;:; 6 l 1 rl (·:·:._; ~3 p (" .... i f'1 c h .... I 

ESC tur-nc,; or• Ui~~f)grJ,.J.JJ.£':'.. 
ESC followed by CONTROL @ turns uff Underline 

Control G Sounds the Printer Bell. 

Initializes the Printer and resets the top uf furm 
pu-::;itiCJn. 

CDMBl:NATl:DNB 
GIVE VARIOUS RESULTS 
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VARIOUS C C:~ H'·JJ T n~=;~ CJI L .. 
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tin y_ __ P_~_S_CA_L _(co_nclus,_·on) 

This final part of the series is dedicated to the 'bread-n­
butter' Tiny-Pascal commands . We can not hope to give a 
textbook treatment of these commands, so we will restrict 
ourselves to some typical examples of their use. Your 
familiarity with other programming languages, and the use 
of a good Pascal tutor will enable you to understand and 
apply our contents on the CCII. 

A NEW SCREEN EDITOR 

A new tool is now available to help in the exploration and 
implementation of Tiny-Pascal on the Compucolor in the 
form of a full screen editor, written by Bill Greene, and 
housed in the Chip Users Group Library. This editor 
significantly reduces the task of entering and editing both 
Forth and Tiny-Pascal programs on Forth screens. The 
screen editor, along with two Forth disassemblers and an 
8080 assembler are contained in screens on Chip Disk #121. 
This disk complements Bill Greene's implimentation of 
Forth, called Forth8, contained on Chip Disk #120. The 
editor, and any of the other features, may be compiled into 
the Forth8 core program and saved on disk as an augmented 
version of Forth (call it FOR THE.) The screen editor is not 
compatible with Jim Minor's version of Forth on Chip Disk 
#46. However, the editor can be used to enter and edit Tiny­
Pascal screens. On the other hand (all confusion aside, 
folks), Jim Minor's Tiny-Pascal compiler, which resides in 
screens in Chip Disk #83, can be compiled into Greene's 
Forth8 and saved as an augmented version of Forth8 (and 
call it FORPAS.) It is unfortunate that both the screen editor 
and the Tiny-Pascal compiler can not be compiled into the 
same Forth version, due to memory requirements, but us­
ing them in two separately augmented versions each will 
facilitate Tiny-Pascal operations. a) Use FOR THE to enter, 
edit and save the programs, and b) use FORPAS to com­
pile and run the programs . 

l f this seems too much, use the line editor already describ­
ed previously in these articles, or you can send two disks, 
and $2.00 for return postage, to the author at the above ad­
dress for these new materials and instructions. Be sure to 
specify your FCS version , and add $10.00 to have Chip supp­
ly the disks . The four sides you receive will contain Chip 
Disk #120, #121, FORTHEIFORPAS, described above, and 
all the program examples in the Tiny-Pascal series. Back up 
the disks when you receive them. [You do realize what a 
bargain this is! Two languages for the price of none. ED] 

TINY PASCAL COMMANDS 

It is called 'Tiny-Pascal' because it contains a subset of the 
fully-implemented version of the language. This subset is 
sufficiently complete to allow for effective programming in 
many instances. When viewing Tiny-Pascal you will find 
many commands similar to those of the more common Basic 
language dialects, such as IF .. THEN .. ELSE and 
FOR . . TO .. DO. Other commands are found only in very ex­
tended Basic dialects, like BEGIN .. END, WHILE .. DO, 
REPEAT .. UNTIL, CASE .. OF, and the PROC and FUNC 
structures. 
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You will learn best by working the examples at the com­
puter. Most examples have been limited to a single screen 
to conserve time for entry and editing. You must carefully 
observe the punctuation and program structure as it is shown 
in the listings. Review Part 2 of this series in Colorcue, Vol 
VI, No 3 to remind yourself of the commands already 
covered, like WRITE, READ, and NEWLINE. 

This version of Tiny-Pascal is intimately intertwined with 
the Forth language as well, as we have seen, which is used 
to facilitate program execution. Defining Forth commands 
in such a way that they may be injected into Tiny- Pascal 
makes the programs significantly more versatile and useful. 
In mastering Tiny-Pascal, there is great incentive to master 
Forth, one language helping to clarify the other. We will 
demonstrate, this in some examples. 

The Pascal statement format is very important. Pascal 
commands are used in both single and compound statements 
in the listings. Single statements use a command word 
followed by a semicolon(;). A compound statement begins 
with a BEGIN and ends with an END and semicolon, sur­
rounding multiple command words and their arguments. (If 
a compound statement is the last statement before an END, 
the trailing semicolon may be omitted. This is the only place 
where the semicolon is optional.) These compound 
statements form a functional sector, much like a subroutine, 
and which holds the great strength of a structured language 
like Pascal. Such a structure makes reading programs, 
without line numbers, nuent and logical. 

To combine the functional sectors into a unified program 
we group them into a 'block'. The block is terminated with 
a period(.) to tell the assembler where the program ends. 
You will see in the examples that compound statements may 
be nested within a block. 

We use two types of comment delimiters in Tiny-Pascal, 
() for Forth and I I for Pascal. Our programs always begin 

. in the Forth domain, so the parentheses will be seen there. 
Following the Forth word PASCAL, we are in a Pascal en­
vironment, and the slash must be used, since parentheses 
arc not defined as comment delimiters in Tiny-Pascal. Note 
that a space between the delimiter and the comment is re­
quired in Forth, but not in Pascal. Finally, following the 
Tiny-Pascal END statement, the computer is returned to the 
Forth environment, and rules for Forth will again prevail. 

Each of the sample programs explores a different major 
statement function . The WHILE . . DO and REPEAT .. UN­
TI L statements are shown in Listings I and 2 respectively. 
Note that the WHILE and UNTIL are followed by a con­
ditional expression (telling 'while' and 'until' what?) which 
is either true or false. (Conditional expressions are familiar 
to Basic programmers from their use in the IF .. THEN for­
mat.) Examples include 'X= Y', 'U greater. than V', and 'Z 
not. equal A.' Note also that no colon is used in a condi­
tional expression before the 'equals' sign as it is in the assign 
statement. In the WHILE .. DO statement, a 'true' condi-
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tion will cause the statement following the DO (whether 
single or compound) to be repeated until the conditional ex­
pression becomes 'false.' The 'true' condition invokes a 
looping effect, similar to the fOR .. NEXT statement in 
Basic. When the conditional expression becomes 'false', pro­
gram control will be advanced to the point following the 
semicolon (;)just after the statement associated with the DO. 
The final ';S' in this and other li st ings is a FORTH com­
mand (remember we are back in the fORTH environemt 
after the END. appears!) This FORTH symbol has various 
meanings in different circ umstances. Here it means simply 
'stop execution of screen and go back where you came 
from.' 

Although similar to WHILE..DO, the REPEAT .. UNTIL 
statement has one basic difference; for a given conditional 
expression, the statements following REPEAT will be ex­
ecuted one time more (than in WHILE .. DO) because 
WHILE . . DO tests the conditional before executing the 
statements, and REPEAT . . UNTIL tests the condition after 
executing the statements. Following a 'false' condition, con­
trol is passed to the first statement following the first 
semicolon to appear after the UNTIL. 

Experiment with the programs of Listings I and 2 by first 
loading the fORTH editor . Then, using a disk with blank 
screens,use the editor to type and save the program on a 
screen of your choice. Now, load the Tiny-Pascal comp iler 
from its di sk and run it. Reload the screen disk . Type the 
program screen number followed by 'LOAD' and a carriage 
return. This will compile the program. If the compiler finds 
an error, the sc reen editor must be reloaded and the code 
correc ted. When the code has finally compiled correctly, it 
may be 'run' by just typing the program name (such as 
'WHILEEXAMPLE'). Follow similarly for all the other 
listings. 

SCR t 1~ 

0 ( *LISTING 1: WHILE DO EXAMPLE l PASCAL DEC I HAL 
1 PROGRAM WHILEEXAMPLE; 
2 VAR 
3 x, y, SQUARE : INTEGER; 
~ BEG!ti 
~ NOILINE; WRITE ( 'ENTER NO, TO SQUARE' ' ); 
6 READ ( tY H 
7 X := U 
8 SQUARE :"' 0 I 
9 WHILE X <= Y DO 

10 IIEGIN 
11 SQUARE :"' SOUARE + y; 
12 X := X + 1 
13 END; 
1~ NEWLINEI WRITE < ty, ' SQUARED IS ' , tSQUARE ll 
1~ END. ;s 

In contrast to the looping statement types we have just 
discussed, the IF .. THEN . . ELSE statement, demonstrated 
in Listing 3, is designed for branching, just as in BASIC, 
and the statements which follow are executed only once. In 
this statement format, a 'true' conditional will cause action 
by the statements assigned to THEN, passing next beyond 
any statements allied with the ELSE. Otherwise action will 

COLORCUE SEP/OCT 1984 

SCR t 16 
0 < $LISTING 2: REPEAT UNTIL EXAMPLE l PASCAL DECIMAL 
1 PROGRAM UNTILEXAMPLEI 
2 VAR 
3 Xr Yr SQUARE : INTEGERI 
~ BEGIN 
~ NEWLIHEI WRITE < 'ENTER NO. TO SQUARE ' ); 
6 READ < ty H 
7 X := 11 SQUARE := o; 
8 REPEAT 
9 IIEGIN 

10 SQUARE : = SQUARE + Y I 
11 X := X + 1 
12 END; 
13 UNTIL X > y; 
14 NEWLIHE; WRITE I ty, ' SQUARED IS ' , tSQUARE ll 
1~ END. IS 

• 17 SCR 
0 
1 
2 
3 
4 

< *LISTING 3: IF THEN ELSE EXAMPLE l PASCAL DECIHAL 
PROGRAH IFTHENELSEEXAHPLEI 
CONST 

X = 7; 
VAR 

Y : INTEGERI 
6 BEG IN 
7 NEWLmEI WRITE< 'GUESS A NUHBEF: < 1 TO 10l' ll 
8 
9 

10 
11 
12 
13 
14 

READ < tY ll 
NEiolllt1E; 
IF < Y <> X ) 

THEN 
loiR I TE( 'SORRY, WRONG NUtiBER ' 

ELSE 
WRITE ( 'YES, THE NUH BEF: I 5 

1~ END, IS 
tx ); 

derive from the statements associated with ELSE, then con­
tinue onward . The ELSE portion is optional, which means 
it may be omitted. In this instance, the IF .. THEN rules app­
ly just the same as before Uust as they do in BASIC.) 

FOR .. DO is very similar to the FOR .. NEXT loop in 
BASIC, and is illustrated in Listing 4 . DO is usually followed 
by a compound statement, but single statements are accep­
table. What is 'done' lies in the commands between DO and 
the first semicolon (which is at the end of line 12 in our ex­
ample). From there, the program advances to the next com­
mand. Notice that if one enters '0' or 'I' in this program 
as a response to line 8, the DO function will not be honored 
because it asks for a 'Y' greater than or equal to '2'. (The 
correct factorial will be printed in these cases, however.) It 
is possible to step down in a FOR .. DO statement. The syn­
tax in this instance, in line I I, would be .... 

'FOR X : = 2 DOWNTO Y DO'. 

A flexible and interesting branch command is the 
CASE .. OF .. ELSE command illustrated in Listing 5. Depen­
ding on the integer or string value of the expression follow­
ing CASE, the line following OF which begins with this value 
will be executed to the first semicolon. An ELSE provision 
is available with this command also, as illustrated in line 
13. Note that an END statement is required to mark the end 
of the CASE options (see line 12; it terminates the OF path, 
so to speak). Compare the punctuation in this listing and 
Listing 3. 
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SCR t 18 
0 < tLISTING -4! FOR DO EXAt1F'LE 
1 PASCAL DECIMAL 
2 PROGRAM FORLOOFEXAHPLE1 
3 VAF: 
-4 X : IN1EGER1 
5 Y : IN1EGER; 
6 FAC10RIAL : IN1EGER1 
7 BEGIN 
8 NEWLINE; IJRHE ('EtHER NUMBER FOR FACTORIAL ( <B l 'H 
9 READ(ty); 

10 FACTORIAL != 11 
11 FOR X != 2 TO Y DO 
12 FACTORIAL != FAC10RIAL t Xi 

SUBSCRIBER WRITES .... 

13 NEiolllNE1 WRITE ('FACTORIAL OF ' ty, ' IS ' ' tFAC10RIAL H 
14 END, IS 

Subscriber Vance Pinter owns an 
IBM-XT he purchased to use in his 
daily office work and "hasn't 
regretted it for a minute." He in· 
eluded the color monitor to ease 
the transition from four years of 
CCII experience in his practice of 
law. The old machines are still us­
ed at home, for fun. Vance is 
especially interested in hardware 
articles and has added many op­
tions to his CCII, including lower 
case. the 4000H ram card by Tom 
Devlin, Frepost Computer's 16K 
RAM add-on, a bell, and second 
disk drive. He noticed an improve­
ment from the disk drive modifica­
tions recommended by John 
Newman (Feb/Mar and Jun/Jul 
1983). 
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SCR I 19 
0 ( tLISTING s: CASE OF ELSE EXAMPLE J PASCAL DECIMAL 
1 PROGRAM CASEEXAMPLEi 
2 VAR Y : INTEGER; 
3 BEGIN 
4 NEWLINE; WRITE ( 'ENTER A NUMBER ( 0-2) ' ); 
5 READ ( IY Jl NEWLINE; 
6 IF «Y > -1> AND <Y < 3)) 
7 THEN 
B CASE Y OF 
9 0 WRHE< 'THE NUfiBER YOU ENTERED IS ZERO ' H 

10 1 WRITE< 'THE NUMBER YOU ENTERED IS ONE ' H 
11 2 : WRITE< 'THE NUMBER YOU ENTERED IS HID ' > 
12 END 
13 ELSE 
14 WRITE< 'SORRY• WRON(; NUMBER! ' ) 
1:5 END. ;s 

SCR I 20 
0 ( tLISTING 6! PROCEDURE EXAMPLE J PASCAL DECIMAL 
1 PROGRAM PROCEDUREEXAMPLE1 
2 VAR X, y, SO : INTEGER1 
3 PROC GETNO; 

"The Dynamic Ellipse Doodler 
by Tom Napier was fun. I keyed it 
in Sunday AM and it worked first 
try." Vance says he has thought of 
selling the old machines but just 
can't bring himself to do it. (I 
heard a whisper of regret from the 
Suits family not long ago that they 
no longer had the GOM on hand. 
ED) 

4 BEGIN NEWLINE; WRITE<'ENTER N0.<<182l TO FIND SQUARE, 0 10 S10 
::; P ' ); REt.D< ty ); NEWLINE; END I 
6 PROC SOUARE<U, V: INTEGERll 
7 BEGIN SO !* o; U := 1i 
8 WHILE <U <= VJ DO BEGIN 90 I• SOt VI U != U + 1 END1 
9 END; 

10 PROC PRINTNO; 
11 BEGIN WRITE<'THE SQUARE OF '•IY•' IS '••so> END1 
12 BEGIN \ MAIN \ 
13 REPEAT BEGIN GETtWi SOUAF:E< X• Y H PRINTNOi END 
14 UNTIL SO = 01 
1:5 END. < END MAIN > 

The PROC (procedure) command is the single, most im­
portant concept in Pascal for creating a structured program. 
In a ' top down' structured programming approach, the func­
tions of a program are separated into modules, each one 
programmed and tested separately, then joined together into 
one complete program. This removes complex debugging 
from program development, for if each parts works correct­
ly, the whole will operate correctly. 

To use a procedure, it must be defined before the pro­
gram proper begins, and it may then be 'called' as many 
times as needed. Listing 6 demonstrates some sample pro­
cedures following the V AR and CONST commands. Here 
a procedure was written for each main part of the program. 
READNO reads in a number to be squared. SQUARE ac­
tually computes the square. PRINTNO prints the input 
number and its square to the screen . See how simple the main 
program becomes! The procedures are 'called' in the com­
pound statement which follows the REPEAT command. 
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CRT INTENSITY CONTROL 
Instructions for mounting a front 
panel potentiometer to control 
CRT intensity have been prepared 
by subscriber Norman Johnson. A 
copy is available by writing to 

Note that the procedure SQUARE is the only one with 
a parameter list. In Pascal, this is a way of 'passing' a value 
or a number of values, back and forth between the main 
program and its procedures. The CALL to the procedure 
SQUARE, in the main program, also has a parameter list. 
The parameter list in the PROC and FUNC statements are 
optional, but if used, it must appear in bo th places. The 
names in the parameter li st need not be the same, but their 
position in the list is important. This kind of parameter 
listing makes processes in the extended Pascal language 'por­
table' from one program to another, without renaming the 
variables they contain. Inserting variables in the right order 
is cr itical, however. 

While full implementations of Pascal accommodate such 
a parameter list, in Tiny-Pascal, there is no provision for 
returning them. This is probably an oversight by its designer, 
Zimmer (or perhaps a deliberate part of the design!) So the 
result, SQ, is 'stuck' in the process. This really makes the 
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ANOTHER RETURN TO FCS 
Chris Zerr submits his favorite way 
of returning to FCS or any other 
ESC (vector] from an assembly 
program. It is only applicable to 
v6.78 computers, however. If you 
first fill the A register with the vec­
tor code, such as [OJ for FCS, [E] 
for Basic, [P] for 4000H, etc. If pro­
grams are ORiG ined at 8200H 
they will be damaged by this 
method. The routine that com­
pletes the exit is located at 053AH 
in v6 . 78 . A similar function has not 
been identified for v8 .79 as yet 
Here is a sample code: 

START: CALL VttlN ;G~t kevc.c. ~.r-J 

CPl ! [l ! ;Oo som• 
.JZ ExiT nror· 
CP1 'E' ; checking •.. 
.Jz EXIT . 
' ; [Error routines here] 

':1pu t 

EXIT: PUSH F"3l~ ;Save r-egisters 
HIJI A,l2 ;Clean up the sen en 
CALL LO 
PDP p~ ;Restore regi :ter: 
.JHP ~53AH ;Exit progr3m 

Colorcue. We advise that while 
the project is simple, it should not 
be undertaken by inexperienced 
hands. Damage to the CCII 
and/or injury through shock to the 
installer is a potential danger. 

SCR I 21 
0 < *LISTING 7: FUt~CTION EXAMPLE 1 ) DECIMAL : CLS 12 EMIT 
1 0 VARIABLE FUNCTIONVALUE : VALTOSTACK FUNCTIONVALUE @ f . PASCAL 
2 PROGRAM FUNCTIONEXAMF"LE; VAR XrArBrCrZ:INTEGERi 
3 FUNC OUADRATIC<XVALrAVALrBVALrCVAL!lNTEGERli 
4 BEGIN 
~ FUNCTI ONVALUE : = AVAL *XVAL*XVAU BVALt XVAL tCVAU VAL TOSTACK; 
6 ENDi 
7 BEGIN CLSi \ MAIN PROGRAM \ 
8 REF'EAT 
9 BEGIN NEWLINE; NEWLINEi NEWLINEi 

10 WRITE<' ENTER Xr Ar Br A C TO EVALUATE ( AXf2+BXtC >*2+9 ' li 
11 READ<IXriAriBriCli NEWLINEi NEWLINEi 
12 Z := OUADRATIC<XrArBrCl * 2 + 9i 
13 WRITE<'THE Z VALUE IS 'riZl 
14 ENDi UNTIL (X=O> 
lS END, ( MAIN l DECIMAL fS 

SCR t 22 
0 ( *LISTING 8! ·FUNCTION EXAMPLE 2 ) DECIMAL: CLS 12 EMIT 
1 0 VARIABLE FUNCTIONVALUE : VALTOSTACK FUNCTIONVALUE @ ; PASCAL 
2 PROGRAM FUNCTIONEXAMF"LEi VAR XrArBrC:INTEGERi 
3 FUNC OUADRATIC<XVALrAVALrBVALrCVAL:INTEGERli 
4 BEGIN 
5 FUNCTIONVALUE := AVAL*XVAL*XVAL+BVAL*XVALtCVALi VALTOSTACKi 
6 ENDi 
7 BEGIN CLSi \ MAIN PROGRAM \ 
8 REPEAT 
9 BEGIN NEWLINE; NEWLINEJ 

10 NEWLINE; WRITE( 'ENTER Xr Ar Br A C TO EVALUATE AXt2+BXtC 'H 
11 READ<IXriAriBrtCli NEWLINEi NEWLINE; 
12 WRITE<'THE QUADRATIC VALUE IS 'rtOUADRATIC<XrArBrCl) 
13 ENDi 
14 UNTIL ( X=O) 
15 END, ( MAIN ) DECIMAL fS 

SCR t 23 
0 < *LISTING 9: HEM[ ) EXAMPLE > : CLS 12 EMIT 
1 : HOME B EMIT 11 EMIT I PASCAL DECit1AL 
2 PROGRAM POINTPLOTJ 
3 CONST SCREENSTART = 28672i 
4 VAR Xr y, Z : INTEGERi 
5 FUNC PLOT<XVALrYVAL:INTEGER>f 
6 BEGIN 
7 IF ((XVAL>-1 >AND <XVAL(64l AND CYVAL>-1) AND <YVAL<31 )) 
8 THEN MEM[SCREENSTART+X*2+Y*128J := 42 
9 ELSE BEGIN WRITE< 'RANGE ERROR ' li Z : = 1 END 

10 ENDi 
11 BEGIN Z := Oi CLSi 
12 REPEAT BEGIN HOMEi WRITE< 'ENTER XrY 'li 
13 READ< txriY li PLOT< XrY) ENDi 
14 UNTIL Z = 1 
15 EtW, iS 

parameter list for a PROC in Tiny-Pascal superfluous, and 
we suggest that you not try use one. It really .isn't needed 
since the variables defined in the V AR statement, in the 
declaration part of the program, are 'global' type variables 
(that is ; accessible to all parts of the program, as opposed 
to just a particular process.) So in Tiny-Pascal, the portabili­
ty concept is lost , an unfortunate, but not serious, 
circumstance. 

us to define a FORTH variable in which to store the value 
of a function, and then define a means of placing that value 
on the FORTH stack so that it may be used in an equation. 
The FORTH code to accomplish this appears in the second 
line of Listing 7. 

To use a FUNC in this way (for otherwise it is the same 
as a PROC), simply code the second line of your sc1een in 
a fashion similar to Listing 7. (Those interested in understan­
ding the commands may refer to the FORTH definitions 
in a suitable reference.) The function, like the procedure, 
is defined in the first lines of the program (line #I of Listing 
7.) Its purpose is to clear the CRT whenever it is called. Note 
that the program in Listing 7 requires four input values. 
Separate the entry of each value with a carriage return. 
(Commas must not be used to punctuate inputs to any of 
the programs in this article.) 

A subset of the PROC command, in Tiny-Pascal, is 
FUNC, the function command. For this command, we have 
devised a way to circumvent the direct inability to pass values 
from a procedure back to the main program. The 'function' 
is defined in Pascal to compute a single value, whereas a 
PROC may compute any number of values. The procedure 
SQUARE may be written as a function instead. Alas, in 
Tiny-Pascal, procedures and functions are defined in the 
same way, and we are stopped again from returning 
parameters. FORTH comes to the rescue here by allowing 
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In general, FORTH may be used to extend the power and 
versatility of Tiny-Pascal by using FORTH to define com-

23 



SCR t 24 SCR I 25 
0 < *LISTING 10: INC J EXAMPLE l 
1 PASCAL DECIMAL 

0 < *LISTING 11: ARRAY EXAMPLE ) 0 VAo:IABLE N I COLOR N I? EMIT I 
1 : BON 31 EMIT ; : BOFF 1~ EMIT I : CLS 12 EMIT ; 

2 PROGRAM INTEST; 2 PASCAL DECIMAL 
3 VAF: A3: INTEGER; 3 F'ROGRAH USEARRAy; 
4 BEGIN 4 VAR IA,IB:ARRAYCBJ OF INTEGER; 
5 REPEAT READ< A3) 5 C•I•Z:INTEGER; 

6 BEGIN 6 
7 
8 
9 

UNTIL A3 INC 30t2,'Y' ]; 
REF'EAl F:EA[I( A3) 
UNTIL A3 INC 30+2•'E' H 
REPEAT REA[I( A3) 

7 !A( 1 )!=16; !A( 2 ]!z171 !A( 3 
8 !A( S J!=20; lAC 6 J!c2U IAC 7 
9 IB( 1 J:='B' liB[ 2 J:=82; IBC 3 

] : =18; !A[ 
J:=22f IA[ 
J: =711 IBC 

4 )!=19; 
8 )!=23; 
4 ]:= I Y'; 

10 
11 END, 
12 

UNTIL A3 Ilj[ 30+2 •' 5' J 
IS 

10 IBC S J:=68; IB[ 6 J:=BO; IBC 7 
11 CLS; 

)!=671 IB[ 8 J:=sn 

12 WHILE C<>'F' DO 
13 13 BEGIN 
14 14 NEIJLINEI NEWLINEI z:=o; I!=U 
15 1~ 

mands which then become part of the FORTH/Tiny-Pascal 
dictionary. In addition, the core directory of FORTH, once 
mastered , may be referred to in creating special e ffects not 
obtainable otherwise through its own basic commands . This 
kind of language is said to be "extensible." 

Listing 8 is a modification of Listing 7 showing an alter­
nate way of referring to a FUNC so its output may be 'pass­
ed' back to the program. 

Our next two commands are not present in extended 
Pascal. MEM is used in Tiny-Pascal to place a value in an 
absolute memory location. The program of Listing 9 uses 
MEM to 'plot' (as in Compucolor: PLOT 3) using screen 
memory. MEM uses the []style of delimiter to contain the 
memory address. We set MEM[addr] to a legal value (us­
ing : =) between 0 and 255 . 

[Note: The MEM command did not function until screen 
#39 of the Tiny-Pascal compiler was altered. The'!' word, 
which follows the word COMPILE, must be changed to 
'C! ' . Note that CLS is also defined in FORTH, ahead of 
the Pascal program, to use later to clear the screen. If you 
haven't surmised already, 12 EMIT is the same as PLOT 
12, in Basic. Note on the following line another FORTH 
word, 'HOME', is defined by using '8 EMIT II EMIT' 
(PLOT 8 PLOT II), to return the cursor to the upper left 
corner and erase the line .) 

The IN command allows one to check a single keyboard 
character for a match with a list of possibilities within [ ] 
delimiters. Only ASCII numbers or their single character 
string equivalents, enclosed in single-quotes, are permitted 
in the brackets. Listing 10 presents an example of this com­
mand in use. When the program is 'run', it screens the 
keyboard for the single characters 'Y', 'E', and'S', in that 
order. Any other input is ignored . 

Our last program example, the use of the integer array, 
is demonstrated in Listings II and 12 . This is our only ex­
ample employing two screens working together. This pro­
gram makes liberal use of FORTH-defined commands, to 
execute the equivalent of BASIC's PLOT command. In the 
program, two parallel arrays are defined by assignment. One 
array contains single character strings or ASCII values, and 
the other contains the equivalent of BASIC's PLOT 
numbers. The user is asked to choose a color by selecting 
a single letter key. With a simple table 'look-up', controll­
ed by a WHILE .. DO sequence, the ASCII value of the let­
ter is sought. When it is found, the value at the same index 
in the parallel array is used to set the color, prior to screen 
printout. Screen 25 has no final ';S' so the program con­
tinues on to the next screen. 

Tiny-Pascal has provision for most commonly-used 
operators. These include MOD, NOT, OR, SHL, SHR (shift 

CHIP REPAIR NETWORK FOR THE CCII 

A network of pr1vote service faCilities IS being formed 
w1 th the help of lntecolor Corporot1on. who hove of­
fered to assist us by supplying o ports 1nventory. So for. 
three locot1ons hove been designated I hove conf1r­
mot1on on only the first two listed here. You ore 1nvited 
to contact these serv1ce personnel regord1ng CCII 
repo1rs. All three come highly recommended. and all 
three hove hod extensive experience. 

Steve Wooten. 155 Borington Street, Rochester. NY 
1 L1607 Telephone [716] 4L12-L191 L1 Coli evenings. 

Steve charges S20.00 per hour if he f1xes your com­
puter There is no charge 1f he doesn't Customer pays 
for ports and shipping both ways. 
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Gory Sipple 27750 Golfv1ew Street. Southf1eld. M! 
4803<'1 Wr1te to Gory for det01ls. 

Bill Fre1berger Box 207 . Mountain Lakes. NJ 07049. 
Telephone [201] 263-2859 Write to Bill for deto1ls. 

When having o CCII repo1red the b1ggest hurdle IS 1n 
the shipping. Severe damage has occurred 1n the post 
to computers improperly packaged. It 1s your respon­
Sib ility to prepare the computer properly for shipment. 
Make certain that you consult with the repo1r agent 
you select before mok1ng shipment. The cathode roy 
tube, #13V AXP22. used in the CCII was proprietary and 
is no longer ovolloblel 
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SCR t 26 
0 \ *LISTING 12: ARRAY EXAMPLE CONTINUED \ 
1 WRITE< 'ENTER COLOR TYF'E ( BrRrGrYrDrF'rCrll )1 F-END 'liREAD<C); 
2 
3 
4 

6 
7 
8 
9 

WHILE Z<>l [10 
BEGIN 

IF C:oiB(I] THEN 
BEGIN N:=IA[ I ]I z:~1 
END; 

I:=Itll IF 1>9 THEN z:=1 
END; 
NEWLINEI NEWLINE; COLOR; 

10 
11 
12 
13 

IF I< 10 THEN WRITE<' THIS REPRESENTS THE COLOR CHOSEN ' ) 
ELSE 

BEGIN BON I WRITE<' ENTRY ERROR ' >I JlOFF 
Etm; 

H ENDI C:='B' 
15 ENU. DECIMAL IS 

bits left or right) , 'less than' (and 'or equal to'), 'greater 
than' (and 'o r equal to '),'=','+',' -','*', DIY, TRUE, 
and FALSE. 

There arc several commands in Tiny-Pascal we have not 
covered, such as TYPE and CALL. CALL is supposed to 
be a FORTH routine to 'call' non-alphabetic routines in 
Tiny-Pasca l. Perhaps it will be the subject of a future arti­
cle in DATA CHIP. The TYPE command docs not func­
tion in th e normal Pascal sense, so no immediate explana­
tion of this command is available. 

There is grea ter depth to Tiny-Pascal commands than has 
been conveyed in these articles. A more thorough explana­
tion may be found in Jim Minor's Tiny-Pascal documenta­
tion in the PASCAL Syntax Diagrams . You may have copies 
of this material from the CHIP library . 

This ends our Tiny-P::~sca! series in Colorcue. I apologize 
to those of you who have been 'stumped' by some features 
of Tiny-Pascal because of insufficient coverage here. feel 
free to telephone me, evenings, at (716) 889-4994, if you 
would like to explore any particular feature in greater depth. 
My very best wishes to my friend, .Joe Norris, and my heart­
felt thank s to him for his contributions to the Compucolor 
Community by piloting Colorcuc during its last year D. 

BACK ISSUES 

Vol VI, numbers 1 and 2 are out of print. 
They will be available in Xerox form at 
$4.00 each if requested. 

CHIP Library Reviews 
We are interested in having your review 
of Clf!P library holdings which you have 
found useful . Describe what the pro­
gram does and how you use it. Include 
games, utilities. languages. etc. 
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COLORCUE CONTEST 

Not one entry! The prize money will be 
returned to Colorcue's publication ac­
count. Shamel Shamel 

SOFTWARE STILL AVAILABLE 

You may still purchase CCII software 
from Intelligent Computer Systems in 
Huntsville. AL. The Muellers are per­
manently in the United States and are 
pursuing a diversity of activities involv­
ing computers and alternative energy 
sources. It is very considerate of them 
to maintain the CCII software library for 
us even though it must be more a 
nuisance than a business at this point. 
They are a good source for diskettes at 
a very low price. 

Glen Gallaway 'found!' 

lntecolor 8000 users will be happy to 
know that Glen Gallaway, the 8000 
coordinator, has been 'found' again. 
following some confusing address 
changes. His new address is 163 7 
Forestdale Avenue. Beavercreek. OH 
45432 . Glenn is relocated now and is 
looking forward to some permanence. 

Work continues to compile a useful set 
of memory addresses for conversion of 
CCII programs to the 8000 series com­
puters. All 8000 users are invited to par­
ticipate . Write to G len at the above ad­
dress if you are ready to help. 

Tom Teaser! 

Tom Napier wants to know if any 
readers can. without using the 
MVIinstruction, or making any 
preconditions. load the A-register 
with '06' using only 2 bytes! 

TECH TIP, DISK DRIVES 

One user had a problem with his disk 
drive that turned out to result from a 
drive belt near the breaking point. 
Doug Van Putte has found a source of 
drive belts for the CCII. Try Floppy Disk 
Services. 7 41 Alexander Road, 
Princeton, NJ 08540. Their phone 
number is (609) 799-4440. Ask for a stan­
dard 5-1 /4" Siemans drive belt . 

CONNECTING EXTERNAL DRIVE 

Gary Dinsmore has submitted plans for 
connecting an old internal drive as a 
second CCII drive. If you have such a 
drive available, Colorcue will be hap­
py to send you a copy of his procedure 
for its installation. 

NEXT ISSUE: CCII publications index; 
reviews of software by Bill Stanton 
and Wallace Rust; a captivating 
program adaptation by Tom 
Napier (a magnum opus 'Cuties'); 
an article on Recursion by Doug 
Van Putte; W. S. Whilly's final install­
ment on debugging, a biographi­
cal sketch of Peter Hiner, and more. 
Get your contributions in promptly 
for our last issue! 
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QUEENSLN~D 4836 , AUSTRALIA 

HI CHAEL DALEY 
4643 CLOVER l.A'IE 
TOLEDO, OH 43623 

WILLIAM L. DARKE 
3318 SOUTH DEXTER STREET 
DENJER, CO 88222 

HUGH DARRAGH 
32 McCAUL STREET/TARINGA 
EAST BISBI'liE 4868 AUSTRALIA 

S. DE ~HIS 
788 AMSTERDAM ROAD 
MT LAUREL, Ncl 88857 

t11 CHAEL DEVITO 
2729 WlEDRICK ROAD 
WALWORTH, NY 14568 

JAI4E ft10 Tet'\ OEVL!N 
3889 AIRPORT ROAD 
WATERFORD, MI 48895 

THEODOR DIDRIKSSotj 
5916 ft"APOLA DRIVE 
~i JOSE , CA 95129 

GARY A. (l!N~ORE 

ROUTE 3 BOX 3216 
WARR81, OR 978 53 

P. ALLEN Dill 
268 NORTH WITHILDA A1JENUE/A5 
SIN'fNALE, CA 94886 

PAUL DUDLEY 
148 RAJ LROAD HILLS ROAD 
PITTSFORD, NY 14534 

!WiDALL DLN~OOR 
615 SOUTH JACKSCN STREET 
GREEN BAY, WI 54381 

Ret~LD EISEN~ITH 

22 KINGSWOOD 
ORCW\RD PARK, NY 14127 

WI LLIA'-1 A. EMctlD 
1458 OAKLA'ID RD. SPACE M8 
SAN JOSE, CA 95112 
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D~ JNE ESBENSHADE 
RIVER ROLijE, BOX 875 
SILETZ, CA 97388 

JOf-N EUEL 
DEPT OF BOTPNf/l.tHV OF FLORIDA 
l'AINESVILLE, FL 32611 

MARK D. FAIRBROTHER 
HC78 BOX 442 PEtffJ!E\4 APTS 
BINGfW1TtJj, tfY 139e 1 

DR. MARJORIE FlRRJNG 
8385 CHJA'fT! COURT 
Sfti JOSE, CA 95135 

HCUARD FLANK/FLmK ASSOCIATES 
28B9 ATlllHA DRJtJE 
lJHEATCN, MD 28986 

HENRY G. FLUCK 
38 4 RA'WL E COURT 
CHERRY HILL, NJ 88834 

J. FORD 
PO BOX F 
KIMMSWICK, MD 63853-8818 

N. B. FRASER 
1 LILY STREET/NORTH RYDE 2113 
NE\4 SOUTH WALES, AUSTRALIA 

BILL FREIBERGER 
BOX 287 
NOLNTAIN LAKES, NJ 87849 

BRUCE A. GEIL/ G&B AUTO 
7Bl7 51ST AVENUE SOUTH 
Tr/1PA, FL 33619 

JANES GICZKOWSKI 
THE WURLITZER Ctl'IPA'fY BOX 591 
CORINTH, MS 38834 
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IRVING GILES 
172 WALNUT CREEK LA'4E 
TOMS RIVER, NJ 88753 

CHARLES H. GOULD 
317 COCOA AVENUE 
INDIALANTIC, FL 32983 

D. B. GRA'IT 
2 BROOKS! DE AVENUE/SOUTH PERTH 
I~EST AUSTRALIA 6151 

EDWARD GREA'iEY 
BOX 421 CHESTER AVENUE 
NESHANIC, NJ 88853 

DANIEL P. GREEN 
985 BEECH 
DIN CAN, OK 73533 

EVA'i GREEN 
11528 38TH NE 
SEATTLE, WA 98125 

WILLIP/1 L. Gl~EENE 

3681 NOBLE CREEK DRIVE, t~~ 

ATLANTA, GA 38327 

ART GRUSENDORF 
BOX 685, MAGRATH, ALBERTA 
~¥\DA TOK 1 J8 

FREDRIC HAERICH 
1828 BROADWAY STREET 
AL T{tltJHE SPRJNGS, Fl 32714 

JIM HALDEW/i 
353 S WILLIE 
WHEELING, I L 68898 

ROBERT HALLEY 
1714 MALDEN STREET 
SAN DIEGO, CA 92189 

CHARLES E. HAMMETT JR 
611 BARKFIELD STREET 
BRANDeN, FL 33511 

HAROLD R. fWt1 
11739 LORETTO WOODS COURT 
JACKSONVILLE, FL 32223 

ROBERT G. HARDIN 
1424 CHARLES AVENUE 
KALPW\ZDO, MI 49881 

A. P. HARGREAVES 
BRIDGE STREET/ EL TIW1 
TARA'JAKi, NEW ZEALA'iD 

BOB HARRIS 
2954 SLWOOD DRIVE 
SAN JOSE, CA 95111 

GLEt.fi HAYHURST 
9595 PECOS ~14 

DENVER, CD 88221 

PETER HINER 
11 PEI'-ll'fY CROFT/HARPEND81 
HERTS/ EtiGL~iD AL5 2PD 

HARLEt4 H(11ARD 
832 Stti RAFAEL STREET 
SIJ.f'fYVALE, CA 94886 

FRED HUDScti 
643 BROOKS ROAD 
W. HENRIETTA, tfi 14586 

GRAHAM Hlt{f 
17 BAROS SA CLOSE/ST CLAIR 2759 
NEW SOUTH WALES, AUSTRALIA 

HITEGRATED LOGISTICS SYSTEMS 
PO BOX 518 
ALTADENA, C.A 91881 

CHARLES IVY 
18926 SHADOW WOOD DRIVE 
HOUSTON, TX 778 43 

RctW4 Jfi'IES 
11778 TIMBERLINE LmE 
HALES CORNERS, WI 53138 

NORWlN JOffiSCN 
STtl~E MARINA 
JOftiS ISLAND, SC 29455 

R. Jtl~ES 

33383 LYt.f'1 AVEtiUE/ ABBOTSFORD 
BRITISH COLlt1BIA/~¥lDA V2S1E2 

JAMES R. KEtl'JEY 
257 BERRY ROAD 
BEAlJ10NT, TX 77786 

JOft~ KER 
11839 WEST TRAIL 
KAGEL CP/ffct~, CA 91342 

HARRY J. KEROP 
76 RATTLING 'JALLEY ROAD 
DEEP RIVER, CT 86417 

KEN KERRISCN 
5 BELTA'¥l ROAD/PIALLAGO A.C.T 
AUSTRALIA 2689 

ALDOLPH KLUKOVICKIKAY ENTERPR 
2325 K INGSBR I DGE LA'iE 
Oxt¥\RD , CA 938 38 

WILLIAM G. Kt¥\PP 
1761 CARMEL DRIVE 
IDAHO FALLS, ID 83482 

PAUL D. KOERBER 
17898 SA'i BRLtW./APT G23 
FDLNTAIN '.)ALLEY, CA 92788 
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FREDRICK G. K!Jt1RUSCH 
56 78 N. PARADISE Lft~E 

MILWAUKEE, WI 53209 

DR C. W. KREITZBERG 
2311 N. FEATHERING ROAD 
MEDIA, PA 19063 

DEtfl!S L. LEPARD 
12B S. ELLINGTON 
DEPEW , NY 14843 

A. LEWIS 
PO BOX 228/ PARABURDOO 6754 
AUSTRALIA 

GOTE Ll LJEGREN 
~RGARET AV 12 G/ 4 2 T ABY 
SUED EN 

FRP/jK M. LOCKE 
2213 SOLORWAY 
LAS CRUCES, NM 88881 

ROBERT C. LOVICK 
88 HI LLHURST Ltl~E 

ROCHESTER, NY 14617 

J~ES MANLIELLE 
138 SHALE DRIVE 
ROCHESTER, NY 14615 

JOft~ H. ~SC.ARENHAS 
PO BOX 78 
LEDYARD, CT 8633'1 

ROBERT H. MASKRtY 
1841 MILL ROAD 
EAST AURORA, tfY 14B52 

ALA'~ ~TZGER 

968 GUERRERO 
SN4 FR#iCJSCO, C.A 94118 

MlDY t1AU 
5 ELDRIDGE STREET 
NEW YORK, NY 18882 

PAUL F. MCCARRCN 
PO BOX 188 
BELGRADE LAKES, ME 84918 

FRED W. MCILROY, Ill 
24426 24TH S STREET 
KENT, WA 98831 

RIC LCtJE MED/ASSJST DISTRICT AUDITORS 
88 CAWSTCtl ROAD/ ATTADALE 6156 6815 WEST CAPITOL DRJ\,1E 
WESTERN AUSTRALIA MILWAUKEE, WI 53216 

TERRY LIJ~D 

45 EVERGREEN STREET 
SPENCERPORT, NY 14559 

R!J~LD ~CKENZ l E 
1 BRI~ STREET 
CctW!CK, NY 11725 

GLEN 1'Wti 
68 B 2 - 152ND AVENUE NE 
REDNOND, WA 98852 

28 

A~ MEGHRJG 
2491 BUCKSKIN DRIVE E 13 
LAGLt4A HILLS, CA 92653 

CAROL.'fN ME JTLER 
6118 MANSFIELD DRIVE 
GREENDALE, WI 53129 

BOB MENDELSON 
27 S!t!ERSET PLACE 
MURRAY HILL, NJ 87974 

H. G. METZLER 
235 BELCODA DRIVE 
ROCHESTER, tfY 14617 

ALBERT J. MILLER 
179 WALTER HAYS DRIVE 
PALO ALTO, CA 94303 

JACK E. MILLER 
BOX 208 
CARSON CITY, NJ 89782 

J0ft1 ,!, t11NERD 
BOX 191 
YORKSHIRE, tH 14173 

DR. ,W1ES MINOR 
22 BRYN WMR ROAD 
ROCHESTER, tfY 14624 

GEORGE c. t10ENCH I MD 
1952 49TH STREtT SOL~H 

ST PETERSBURGH, FL 33787 

THIJ1AS W. MCNT81ARPNO 
1321 Sl.W~ DRIVE 
Mt-lAPOLJS, MD 21481 

EARL H. t100RE 
2112 IW~CROFT 
LAKE CHARLES, LA 78685 

BRUCE R. MOREHEAD 
3408 lL Kl RBY 
TAMPA, FL 33614 

ElKE MUELLER 
12117 COMANCHE TRAIL 
HltiTSV I LLE, AL 3588 3 

TC¢1 NAP! ER 
12 BIRCH STREtT 
M!J~SEY, NY 18 952 

JO!tl E. NEWBY 
4532 - !67TH A'.JENUE SE 
ISSAQUAH, WA 98827 

JOl-t~ NE\J.Wi 
8 HILLCREST DRl\,1E/ DARLINGTCN 
WESTERN AUSTRALIA 6878 

MJ I D C • NORt'W1 
3883 5m MARCOS COURT 
NEWBURY PARK, CA 91328 

JOSEPH H. NORRIS 
19 WEST SEC(JjD STREET 
MOOREST!Ml, NJ 88857 

LT COL DAV l D NCl.JLl N 
1183 SOUTH GR.NWVJEW 
PAP! LLI ctl, NEBRASKA 68846 

H. T. ODLt1 
2186 told 9TH AVENUE 
C~JNESVILLE, FL 32683 

BRJ~l E. O'HEARt~ 

78 COLlJ1BUS A'.JENUE 
SOMERVILLE,~ 82143 

WI LLJ~ PARKER 
2812 BERKLtY 
FLHIT, HI 48584 

ASHOK S. PATWARWAN 
4268 CLAYT(J-l ROAD APT 822 
CctKORD, C.A 94521 

A.PAREIGJS 
4411 SOUTH CROSS STREET 
DOWNERS GROVE, IL 68515 

STEVE PERRI GO 
16925 INGLEWOOD ROAD NE B-386 
BOTHELL, WA 98811 
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DULIN B. PERRY 
596 HILLHURST DRIVE 
BAYTIJ.l~, TX 77521 

LARRY W. PETERS~i 

6325 ELE#iOR AVLNUE 
OAKDALE, CA 95361 

MICHAEL J. PETRtYCIK 
II STAG l..NiE 
TRUMBULL, CT 86611 

MELVIN F. PEZOK 
1381 IGNACIO BOULEVARD 
tW'JATO, CA 94947 

ALEX V. PINTER, PC 
PO BOX 23B 
COLLNBUS, GA 31982 

RALPH J. PORTER 
6157 SOUTH 788 W 
MURRAY, UT 84187 

WJLLI!i'1 J. Pll~ER 

8 PETER COOPER ROAD 
NEW YORK, tfY 1 BB1 e 

THOMAS PRICE, JR 
129 HctiESTEAD AlJENUE 
DEBARY, FL 32713 

J. IW1SCY 
3115 S. ATL~iTIC AVE ~594 

COCOA, FL 32931-2137 

CARL E. REHLEY 
149 BAYWOOD ROAD 
BILOXI, MS 39532 

HERBERT RICHARDS~ 
5885 ~l~iE ROAD 
MOBILE, AL 36699 
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DAVID R. RICKETTS 
i 88 BRYCE AVENUE 
RED Bi'iiK, TN 37415 

ALBERT RIIX'iER 
C8fTRO ATctll CO BAR! LOCHE 
8488 BARILOCHE, ARGENTINA 

JACK RIPPLE 
65 APPLECROSS CIRCLE 
CHALFCNT, PA 18914 

R. M. ROCKl~ELL 

235 8EL~~E ROAD 
WEST PALM BEACH, FL 33485 

HERBERT ROSE/ WILCOMP OFF SVCS 
465 WILStli AVENUE 
DCUiSiJIEW, CNTAR IO M3H IT9 

H()(.,IARD ROSEN 
PO BOX 434 
HLWJNGTC¢i VALLeY, PA 19806 

Ml CHAEL ,l, RnUSSE 
15 SOUTH ruEN DRIVE 
MADJS[Ji, WI 53785 

WALLACE R. RUST 
533 BRITTCN ROAD 
GREECE , tff 14616 

' 

BENJAMIN R. SAGE 
16698 EAST ST~iFORD PLACE 
AURORA, CO 88815 

WILLI!i'1 J. SEMBER 
PH ILl PS ECG, INC/ JOH'iS~i ST 
SENECA FALLS, Ni 13148 

ROY A. SHAFFER 
538 SPR INGSI DE l..NiE 
BUFFALO GROVE, IL 68999 

WI Lllrtf SflANKS 
1345 WEST ESCARPA STREET 
t1ESA, AZ 8528 I 

D~\ClL D E • SHAUB 
6294 HIGH STREtT 
EAST PETERSBURG, PA 17529 

Rtl-IALD D. SHOOK 
168 ~WC~,JER STREET 
WILKES-BARRE, PA 18782 

PHIL SIHCti 
6275 CARY AVENUE 
C!NC!t~-IATI, OH 45224 

GARY SIPPLE 
27758 GOLFVIEW STREET 
SOUTHFIELD, HI 4B834 

BOB V. ~ITH 
498 BRC:Wi STREET 
t-IAPA I CA 94558 

BYR~ E. ~ITH 
1189 LOCKE AV8iUE 
SIMI VALLEY, CA 93965 

DAVID R. SMITH 
5951 DIERKER ROAD / APT A4 
COLLt18US, OH 43229 

MEL SMITH 
NSSA/STIX'i 
!W'~DAN, GU 96919 

RALPH S. SMITH JR MD 
5688 HAC CORKLE AVE SE SUITE 9 
CHARLESmi, W 25394 

DR. JACK H. SPURLOCK 
293 INDim HILLS TRAIL 
MARIETTA, GA 39867 

RICHARD F. SQUAILIA 
818 t'IAIN AV8WE 
SCHENECTADY, tfY 12393 

PETER ST~iDBi 
12 KENDALL STREET/ CHARLESTCU'i 
AUSTRALIA 2299 

BILL J. STmmi 
8115 HELM COURT 
COLORADO SPRINGS, CO 88918 

!.WI STI EFLER 
S 3669 FULLER STREET 
BLASDELL, NY 14219 

JOSEPH STRATmi 
52829 US 33 NORTH 
SOUTH B8iD, IN 46637 

lW'lA G/ STREBECK 
8834 SHADY ARBOR LmE 
HOUSTCI'i, TX 77B4B 

TED STUCKeY 
BOX 428/ Cf't!BERWELL, 3124 
VICTORIA, AUSTRALIA 

DAVl D SUiTS 
49 KAR8iLEE DRIIJE 
ROCHESTER, t1Y 14618 

DICK SWARH 
12789 GRE8iHALL DRIVE 
WOODBRIDGE, VA 22192 

JANES P. SWE8~ty 

1566 WCtiACK ROAD 
Dl.t.J400DY I GA 38338 

ARTHUR TACK 
1127 KAISER ROAD SW 
OLYMPIA, WA 98582 
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BOB TALBOT T.R.A.P.S. ROBIN WERNICK STEVE I..JOOTI8i 

989 EXPLORER "2 
RAPID CITY, SD 57701 

. PO BOX 8297 STAT I Cti IF' 
E[:{1CW\ll, ALBERTA T 6H 41~6 

9516 CARROLL CfflYCN DRIVE 
SAN DIEGO, CA 92126 

155 BARINGTCli STREET 
ROCHESTER, tfY 14687 

RICK TALIBOLD 
197 HOLLYBROOK ROAD 
ROCHESIER, tiY 14623 

JOffi S. TH I RTLE 
!85 COlFER LANE 
ROCHESTER, NY 14622 

MR. D. G. THOMAS 
52 GROVE LoJAY/ WEM8LEY 
HI DDLESE:<, ENGL~D HA9 6JT 

TCttiY THYSTRLIP 
VI RKELYST 28/ NR. SLNDBY 9488 
DEtffiRK 

t'ARKE Ll'iDERI~OOD 
1758 DYSCN DRIVE NE 
ATIJt'iTA, GA 38387 

DOUG VAN PUTTE 
18 CROSS BOW DRIVE 
ROCHESTER, NY 14624 

CHRIS VERBEEK 
14 721 35TH A\JENUE SE 
BOTHELL, WA 98812 

Rl CKI A%REW VI CK 
782 WEST HOLLY AV8iUE 
STERLJNG, VA 22178 

J. P. TOOHEY JN1ES D. I~RNER 
24 HOSKEN STREET/ NORTH BALWYN 11647 YUBA RIDGE DRIVE 
MELBOURNE 3184/ AUSTRALJA NEVADA CITY 1 CA 95959 

STEFFAN iOTH 
PO BOX 1779, STN A 
KWJ.J¥1, BC \J!Y 8P2 

BASIC PRECISION 

ROY WE I SENBARGER 
1281 CHESHIRE ROAD 
tAll IT LAND I FL 32751 

·subscriber Wallace Rust. of the 
Rochester User Group points out that In· 
tecolor computers. including the CCII. 
can store numbers up to 16777216. 
While BASIC truncates and rounds them 
to six digits for display, it still stores them 
internally with at least ?·digit accuracy. 
and with 8-digit accuracy to the 
number stated above. You have 
nothing to lose, th.erefore. by entering 
constants with 8-digit accuracy. This will 
guarantee highest accuracy in com· 
putations before the rounding , prior to 
display, takes place. You can prove this 
rather easily with some simple ex­
periments. perhaps using Pl. [See some 
exploratory examples below. ED) 
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r1ArNARD WILCOX 
1 B 7 EAST AIJ8~UE 
FRNiKFORT, rN 13348 

t1ARC A. WILLI~S 
3 AMES STREET 
CAMBRIDGE, MA 82139 

!.JAYNE C. WlLLIAMS, DiR 
SCH OF MEDlEAST CARO~ i~x" .'.; ., . 
GREErm LLE, NC 27834 

w IS SURVEY RESEARCH LAB 
6i ~ LANt:iDCN STREET/ 109 L().;ELL 
t1ADISON, WI 53783 

THIMAS R. i..iOOLF 
8& BC~ .. JEN ROAD 
CHURCH'J I LLE, N-Y 14428 

i) ' BRYAiH WOOSLEY I JR 
P•j BOX 728 
SrlELBNlLLE, TN 37168 

DAUID R. WRIGH1 
1385 N EIRE /APT 23 
LE:<INGTcti, NE 6BB5e 

WILLIN1 B. WRIGLEY 
4931 REBEL TRAIL, t.U 
ATll/iTA, GA 38327 

DA\'ID ZAWISLAK 
5729 N CALIFORNIA AV8iUE 
CHICAGO, IL 68659 

CHRIS ZERR 
1B932 - !56TH COURT NE 
REE~CtiD, WA 983 52 

NHHcm Zl.PJLI S 
1117 SEQUOIA 
FORT COLLINS, CO 88525 

13 RE11 ~· '!iiiple calculations to +~s; numerical precisi~n 

28 
.3e -~ = 1 . 2345 
46 PR HIT 12 ~ f ~IJJ 

6@ Y = I .2345678 i4.814 
7~ PRINT 12 * Y 
BB !<1.8!48 
Ylj PR HfT 1' < 

!Be ee.8!B~45 
W PRltfT l 'f 
i2' ~8. 81 
!?.3 Pl \1' = '. : J;~ 

i 4 ~ PR.l NT F J \ i ) * 12' 2 452.39 
f5iJ 
i6G PJ<2 l = 3.141592654 452.389 
17a PRINT ?' i 2l t 12•2 
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A 'no-echo' patch without assembly language!! 

Here's one from Tom Devlin-a new version of the no-echo 
patch that uses no machine language! And it works! 

Most users are familiar with the ESC USER jump loca­
tion (if not, see Rick Taubold's detailed explanation in Col­
orcue) . There is also a user-defined input flag vector which 
may be used to produce a deviation from the 'normal' flow 
of computer processes. Normally, the CCII performs its 1/0 
with BASIC, FCS, the serial port, etc., according to default 
settings of the various flags. These settings are initialized 
by FCS at turn on time to prepare the computer for 'nor­
mal' operation. The programmer holds the power to alter 
this normal state of affairs. If the input flag at 33221-33223 
(81C5H-81C7H), for example, is set to any of a group of 
special values , input is directed to a special jump vector (user 
defined), just like ESC USER. This jump vector can transfer 
operations to an unusual place, determined by the 
programmer. 

FCS, which might send them back to the CRT or to a disk 
drive. When the flag is '12', the keyboard input is ignored. 
But if the flag holds any of the values 10, II, 15-17, 19-22, 
24, 26, or 28-31, then a jump to the memory location stored 
at address 33221-33223 occurs. If these addresses hold 
8355H, for instance, then program execution continues at 
that location. 

The routine below proceeds in just this way. The value 
'30' is placed in the jump vector address, 33221-33223. 
What we place in this address is the address of the routine 
that gets and stores the next keyboard press, but rather than 
allowing it to print, we trap these values for our own use. 

As an example, the keyboard flag is at location 33247 
(81 DFH) . This flag value is normally '0' and input keyboard 
characters are sent to the CRT. When it is '13' they go to 

Program lines 250-290 access the keyboard character, now 
in location 33278. From here on, Basic may do as it likes, 
we we have controlled the timing of this event to suit our 
needs. The following listing will demonstrate this technique 
for you. Type it in, and play with the variations that are 
possible . 0 

00010 REM 
00020 REI'1 
00030 F;:Ei'1 
00040 

FIRST WE HAVE TO LOAD THE PROPER ADDRESS 
If\JT() JLJI'1P \iECTOF: II I j\~F'CF:T II • THIs MUST BE 
DONE BEFORE 'NO ECHO' IS REQUIRED 

00050 PCWE 3T221 ~ 195: RE!vl POKE 'JMP' INTO FIRST BYTE 
00060 
00070 REM FOR V6.78 THE ADDRESS IS 3FAOH 
00080 IF PEEK (1)=108 THEN POKE 33222,163:POKE 33223~63 
00090 
00100 REM FOR V8.79 OR V9.80 IT'S OA01H 
00110 IF PEEK (1)=186 THEN POKE 33222~1:POKE 33223~10 
00120 
001 :::;o F:Et1 
00140 F:EM 
00150 REI"1 
00160 
00170 
00180 REM 
00190 REM 
00200 REI'.! 
00210 

FOR i"m ECHO Pm:::E 30 INTO II I NPFLG II < 3324 7 > ~ 
TO RETURN TO ECHO POKE 12. <AN INPUT STATEMENT 
OR THE END OF THE PROGRAM WILL ALSO DO IT> 

THE FOLLOWING PROGRAM IS FOR DEMO ONLY 
IT ECHOS THE ASCII EQUIVALENT OF THE 
VEY YOU PF:ESS. PRESS 11 HOME" TO END 

00220 POKE 33247~30:REM TURN OFF ECHO 
00230 
00240 
00250 POKE 33278~0 
00260 K=PEEK (3327B>:IF K=O THEN 260 
00270 PRINT K; 
00280 IF K=B THEN END 
00290 GOTO 250 
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CCII Color Adjustment Wallace Rust 

Compucolor users often have trouble distinguishing cyan 
from white, and yellow from green. The culprit is the green 
CRT phosphor, which emits not only green light, but also 
unwanted energy in the yellow, orange, and red regions of 
the spectrum. Thus, cyan images contain some unwanted 
red which makes them look white, and green images con­
tain some unwanted red which makes them look yellow. 

The trick to getting better colors is to adjust the green chan­
nel brightness so that its unwanted emissions are significantly 
weaker than the red emission of the red channel. 
Page 6.06 of the Compucolor Maintenance Manual (ISC 216 
978 999208) explains how to adjust the three screen grid con­
trols Rl (red), R2 (green), and R3 (blue) located at the top 
of the circuit card at the base of the CRT. A similar pro­
cedure is outlined in the 3651 Manual, described here. 

CAUTION: HIGH VOLTAGES ARE PRESENT IN 
THIS AREA OF THE COMPUTER. DO NOT 

ATTEMPT THESE ADJUSTMENTS UNLESS YOU 
KNOW EXACTLY WHAT YOU ARE DOING. NEVER 

USE BOTH HANDS TO MAKE ADJUSTMENTS. 
STAND ON AN ELECTRICALLY ISOLATED 

SURFACE WHEN WORKING ON THE COMPUTER. 
IF IN DOUBT, OBTAIN THE ASSISTANCE OF A 

QUALIFIED SERVICE PERSON. 

(A convergence and color purity adjustment should be made 
first. Write to Colorcue for details of these adjustments .) 

I. Erase the screen with a background color of white. 

2. Turn potentiometers Rl, R2, and R3 fully to their 'off' 
position. Turn the brightness control, mounted on the back 
of the unit, on the 50 pin bus side, below the FOCUS con­
trol, to maximum brightness. 

3. Turn the red control, Rl, until the red retrace area is just 
visable. Repeat the procedure for the green and blue con­
trols (R2 and R3.) 

4. Adjust the brightness control until there is no visable 
retrace line, and until brightness is at a comfortable level 
with a minimum of saturation. 

5. Vary the adjustment of these controls to obtain the best 
white display at a comfortable level of brightness. 

After following that procedure, do the following: 

1. Put some test samples of each color on the screen at the 
same time. 

2. Confirm that the red/blue ratio is such that you get a 
good magenta, which is neither too blue nor too red . Make 
minor pot adjustments to meet this criterium. 

3. Turn R2 (green) to reduce the brightness of the green 
channel, until yellow becomes slightly orange (like KODAK 
yellow), and white becomes pink, relative to daylight white. 
That's all there is to it!! 0 

UNCLASSIFIED ADS 

FOR SALE. CCII, v6.78. lower case. 2 drives. full keyboard. 
Computer is in excellant cond ition, and comes with most 
issues of COLORCUE and FORUM, and many program disks. 
$1000.00 . Ca ll or write Bill Stanton. 8115 Helm Court. Col­
orado Springs, CO 80918; 303 599-4089. 

FOR SALE CCII, v6.78.32K, 1 drive. Maintenance Manual 
and following software: Persona l Data Base. Basic 
Language 1-10. Formatter. Basic Editor. Screen Editor. 
Assembler. Fortran. miscellaneous games and disk utilities . 
All back issues of CO LORCUE . Computer in good working 
order, $700.00, money order or certified check, prepaid . 
Bill Anthony, 655 Wells Way, Camano Island, WA 98292 . 206 
387-1576. 

FOk SALE CCII, v6.78, 32K. full keyboard, switchable lower 
case. handshake option, printer cable. sound. dust covers. 
Over 70 disks including Helm 's Data Base. Screen Editor. 
Print; Com-Tronics TERMII; Income Tax Program, and many 
more. Manuals and periodicals included. $1500 00, 
prepaid. Phil Simon. 6275 Cary Avenue. Cincinnati. OH 
45224. 513 681-8370. 

BASIC VARIABLES IN FILE STATEMENTS 

FILE "N" and FILE "R" statemenh in Basic me a combination 
of st ring and numeric pa ra meters to speci fy the file name and at­
tributes . It is not obvious that variables can be used to specify these 
qua ntities in the course of a Basic program. The examples below 
show the extremes to which va riables ma y be used. Su ppose you 
have a RN D file of I 28 bytes containing some dat a for each week 
in the year and want to read the file for a specific week. T he foll ow­
ing coding identifies the week number as a 'decimal' version number 
[I-52]: 

428 INPUT 'ENTER WEEK Nl.tlBER l ';W$ 
438 FILE •R• ,2,'t.iEEK.RND;"+Wl , l :1,128,1 

String concatenation may be used to construct a proper file name 
as illustrated above. Note that the file name must be in string form. 
We could alterna te ly call th e RND files ' WKI.RND' , 
'WK23. RND', etc: 

428 INPUT 'ENTER WEEK NltiBER ) I ;Wl 
438 FILE •R• ,4 ,"WK" +W$+" .RND• ,1 ;1 ,128,1 

As long as we assign string variables where strings are required, 
and numeric variables where numbers are required, we can suc­
cessfully operate on files with variables. Consider this example: 

128 A$="WK" : C$= ' .RND" : F=! : H=128 
178 INPUT "ENTER WEEK NUMBER ) ·;~ 
288 FILE "R",I,Ai+W$+Ci,1;F,H,F 

A final example is taken from a working business program of mine 
(which has a well-documented file table in the manual!): 

958 FILE "R" ,N,"CD" +Di+" :" +2S(2)+ 
NIOi(P$(2*CK>,GH-S,T>,F;4*P,KL-6,C 

As always, a few 'controlled' experiments will help give you a con­
fident grasp of the rules for using variables in this way. [JHN] 

CQLQRCUE 19 West Second Street • Moorestown, NJ 08057 
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FOR SALE: CCII, v6.78, 32K, deluxe 
keyboard, switchable lower case, hand­
shake option, printer cable, sound, dust 
covers. Over 70 disks including Helm's 
Data Base, Screen Editor, Print; Termll, 
CC's Income Tax, plus many more. 
Many manuals and magazines. $1500 
postpaid. Phil Simon, 6275 Cary 
Avenue, Cincinnati , OH 45224, 
513-681-8370. 

FOR SALE: CCII, v6.78 , 32K, 
maintenance manual , all back issues of 
Colorcue, and the following software: 
Personal Data Base, Basic Language 
Tutorial 1-10, formatter, Basic editor, 
screen editor, assembler, Fortran, plus 
miscellaneous games and disk utilities . 
The computer is stil in good working 
order. $700, money order or certified 
check postpaid. Bill Anthony, 655 E. 
Wells Way, Camano Island, WA 98292. 
(206) 387-1576. 

FOR SALE: CCII in good working con­
dition , v6.78, 32K, 1 internal drive, ex­
tended keyboard . 'THE' Basic Editor in 
EPROM, Colorword, Tiny C, Tiny 
Pascal , and Forth. Lots of utilities and 
games, Maintenance manual, all Color­
cue's. $500. Michael Burcham, 1707 
G leason, Iowa City, 10 52240. 319 
354-2131 . 

FOR SALE: CCII, v6.78, 32K, 2 disk 
drives, switchable lower case, 101 key 
keyboard , and two Soundware at­
tachments. In excellant condition. Pro­
grams include 10 Soundware games 
and 35 additional games, 20 applica­
tions including Equity, Bonds and 
Securities, Statistics I, text and Basic 
editors, Personal Data Base, Basic Tutor, 
assemb ler. Manuals include the Pro­
gramming Manual, Maintenance 
Manual, Colorcue 11-1 through 11,6, 
Assembler Operating Manual. $1095, 
shipping prepaid. Mike Rousse, 15 
South Owen Drive, Madison, WI 
53705. (608) 238-1825, or leave 
message at (608) 233-6751 . 
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from the 
Editor's Desk -- "Some assorted thoughts, thanks and numbers." 

I suppose the greatest reward for an editor is the privilege 
of producing an issue like this one. So many articles have 
been submitted, and of such high quality and excitement, 
that I feel a sense of having been renewed to meet the 
challenge. Several people have asked me at one time or 
another why I would want to take over a 'dying' publica­
tion. Well folks, I'm very suspicious of 'death' in the first 
place, and tend to see it as only transitional in the second. 
With this issue we pass our mantel to CHIP, and before star­
ting my next article for that august publication I have some 
old business to complete. 

Special thanks to the following: my friend and wife, Susan 
Hardee Norris for tutoring and supervision in use of her 
spectacular typesetter and showing me how to communicate 
successfully on the modem, and for her forbearance; to Tom 
Devlin for keeping me alive in desperate moments; to Doug 
Van Putte for endless encouragement, moral support and 
a steady stream of articles ; to David Suits, Rick Taubold, 
Chris Zerr, Peter Hiner and all of you who have submitted 
materials to COLORCUE during my tenure; to FRIENDS 
JOURNAL, in Philadelphia for their generousity in pro­
viding the typesetting facilities; to all of you who, through 
your continued subscription, afforded me this enviable op­
portunity to know and work with you. I have made many 
special friendships through COLORCUE, and I have not 
know such a splendid collection of people as I have found 
among CCII enthusiasts. 

\\ . ?'' . . . . recurszon . 

My thanks, too, to my employer, The David Hafler Com­
pany, for the opportunity to gain some valuable computer 
experience on Intecolor products and for the motivation af­
forded by their utility of my computer output. 

Some statistics: letters received, 387; letters written, 532; 
subscription revenues, $3800; publication costs and ex­
penses, $5300; current subscribers, 205; pages in Volume 
VI, in excess of 200; subscriber cost per page, about 10 cents. 

I hope you will expend the effort to assemble Tom 
Napier's program in this issue. It is simply spectacular, and 
an extraordinary example of first rate programming. If you 
would like a measure of his talent, read the article in Scien­
tific American and then look at his code. You may find it, 
as did I, a very humbling experience. John Newby's gift is 
beyond value. Any subscriber interested in pursuing a hard 
disk installation is encouraged to contact John or me for 
all possible assistance. 

Any materials submitted for publication that didn't make 
it in this issue will be forwarded to CHIP for their considera­
tion .. . . and get your subscription into CHIP! 

With my very best wishes, 

Doug Van Putte 

"What the dickens is 'recursion'?" 
18 Cross Bow Drive 
Rochester, NY 14624 

When an object is defined by the application of a simpler 
case of itself, we have a recursive definition. Recursion can 
be useful in programming, as we shall see, but first let's ex­
plore the definition further. Consider a recursive definition 
of the factorial of the number 4. Ordinarily, we think of 
the factorial of 4 to be 

41 = 4 ~ 3 * 2 * 1 
But the factorial of 4 could also be expressed as 

41 = 4 * 31 

which is a recursive definition, since 3! is used to define 4!. 

Another distinctive feature of a recursive definition is that 
it must lead to a definite ending point. Let's expand the 
definition of 4! by continually repeating the above 
definition: 
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8~ = 1 

Our ending point is 0!, which is '1' by mathematical defini­
tion. Now let's compute the factorial by back-tracking from 
the ending point: 

3 



e• = 1 

1~ = 1 I 8~ = 1 I 1 = 1 

2!: 2 f 11 : 2 I 1 : 2 

3! = 3 * 21 = 3 * 2 = 6 

41 = 4 f 3! = 4 I 6 = 24 

the main program stores this number in the first element 
of a 'stack', A(l). Then it successively breaks down this 
number by subtracting one from the number until zero is 
reached, each time storing the intermediate result in the next 
available location of the stack. 

We have computed our way back to the correct answer from 
the ending point using recursion. 

As long as the number entered is not zero (0! = 1), con­
trol is now sent to the subroutine. The subroutine will begin 
the factorial calculation by starting with the bottom element 
in the stack, A(I) = I, and storing the factorial value of that 
element in FA. Note that unless there is only one element 
in the stack, the subroutine continues the calculation by call­
ing itself recursively. Then, by the scheme shown above, 
when the first element is reached (our original number, at 
last!), the last factorial is computed and control is transfer­
red back to the main program where the factorial of the 
number entered is printed. 

The BASIC program in Listing I uses this same scheme 
to compute the factorial of a given number. After providing 
for the entry of a number whose factorial is to be computed, 

00010 REM ***************** LISTING 1 ******************* 
00020 
00030 REM ********RECURSIVE ROUTINE TO COMPUTE N!******** 
000~0 
00050 PLOT 12: IIIM A< 20 >:REM INCREASE DIMENSION FOR N>20 
00060 INPUT "ENTER N "iN:NN=N 
00070 IF NN=O THEN FA=l:GOTO 160:REM SIMPLE CASE OF N=O 
00080 I=O:REM INITIALIZE STACK INDEX 
00090 REM TAt\E APART N ONE BY ONE AND PUSH VALUES ON STACt\ 
00100 I=I+1 
00110 A< I >=N 
00120 H=N-1 
00130 IF N>O THEN 100:REM DON'T STOP UNTIL N=O 
001~0 FA=1:GOSUB 200:REM 0!=1 IS WHERE FACTORIAL VALUE <FA> 
00150 REM JS INITIALIZED 
00160 PRINT:PRINT "FACTORIAL "iNNi" IS "iFA:PRINT 
00170 GOTO 60:REM LETS GO AROUND AGAIN 
00180 REM SUBROUTINE: POPS A VALUE FROM THE It.h LOCATION OF A 
00190 REM STACK & COMPUTES ITS .FACTORIAL BY USING A< I >*A< I-1 )! 
00200 IF I=O THEN RETURN:REM ENDING POINT TEST 
00210 FA=A<I>*FA:REM FACTORIAL ACCUMMULATION 
00220 I=I-1:REM RESET STACK POINTER 
00230 GOSUB 200:REM RECURSIVE CALL 
002~0 RETURN:REM END OF SUBROUTINE 

CCII which he bought in 1979. How did he get started? 

PETER HINER: "I followed what is probably the usual route of transcrib­
ing Basic games from magazines, to get used to our dialect 
of Basic , and then (had) a go at writing simple programs 
for games and graphics displays. From the beginning I had 
always believed that Assembly Language programming was 
the purest and most noble form of the art, so I soon started 
trying to break into this area. I am sure the first hurdles 
are the most difficult and the written materials now available 
for the beginner (particularly on input and output routines) 
must be of great help to those taking their first steps today. 
I tried the impossible task (for a beginner) of getting the 
required input and output routines from ROM, using a 
disassembler. This exercise left me totally lost and confus­
ed, although it probably started me on the path to writing 
a Basic compiler. 

A biographical sketch. 

The edito r has requested a brief 
biographic al sketc h of all the Colorcue 
authors. Peter Hiner has graciously respond­
ed and so we present this background on 
such an extraordinary talent a s the author 
of a comp iler must be. 

Peter Hiner is 40 years old, married with two children, 
a boy of four and a girl of 18 months. He is employed by 
STC (Standard Telephones and Cables) as a System Design 
Manager in the Switching Division, which supplies telephone 
and data switching equipment, primarily to British Telecom. 
His engineering background is in logic and switching design 
for electronic switching systems. He claims his primary 
source of experience with software has been through the 
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''I wrote a rudimentary sort of Invaders game-not very 
thrilling-and then got hooked on the idea of writing aver-

NOV/DEC 1984 COLORCU E 



The problem with making a recursive call in BASIC is that 
of preserving the values of the identifiers (e.g. the decreas­
ing integer values in the above example.) This is done in our 
example by using a stack. The integer values are pushed onto 
the stack before the recursive call, and later popped off the 
stack in reverse order when executing the call. Some other 
languages, such as Pascal and 'C' , can simplify this pro­
cess considerably by 'keeping track' of the identifiers in a 
less cumbersome way. 

"Can this recursion do anything useful?", you might ask. 
The answer is "You bet!" . For example, consider the binary 
search program in Listing II. In this case we don't need a 
stack , just a scheme with a definite ending point. The scheme 
looks for a given value in an ascending array (it could be 
descending) and, if found, prints the index in the array where 
a matched element is located . A zero is printed for the in-

dex if a matching element is not found. The subroutine 
begins by comparing the middle element of the array with 
our value. If a match is not found, the array is split in two 
and only one half continues to be searched by the routine, 
recursively calling itself. Each time, then, the remaining part 
of the array is split until the middle element matches our 
value, or until the ending point is reached with no match. 
The ending point is reached when the lower bound of the 
array to be searched exceeds the upper bound. In either case 
(match or no match), control is returned to the main pro­
gram to print out an index value. The value of recursion, 
here, is that it has been used to anchor a search method 
which is far more efficient than a simple linear search. 

You might experiment with these principles by develop­
ing your own recursive routine in BASIC to raise a number 
to a power. I 'II send you the answer to that one on request. 
I'd be interested in seeing any of your efforts. 

00010 REM ***************** LISTING 2 ***************** 
00020 REM 
00030 REM *********** BINARY SEARCH PROGRAM *********** 
000_.0 REM 
00050 PLOT 12:DIM AC21 >:BM=l:TP=21:REM TP IS NO. IN ARRAY 
00060 FOR I=BM TO TP:REM READ IN ARRAY TO BE SEARCHED 
00070 READ AC I ) 
00080 NEXT I 
00090 PRINT:INPUT "ENTER ELEMENT FOR SEARCH ";X 
00100 L=BM:H=TP:REM IIHTIALIZE SEARCH LIMITS 
00110 GOSUB 130 
00120 PRINT "ELEMENT INDEX IS ";B:GOTO 90 
00130 IF L>H THEN B=O:RETURN:REM TEST FOR ENDING POINT 
O,OHO M=IIH C < LtH )/2 >:REM COMPUTE ARRAY MID POINT 
00150 IF X=ACM> THEN B;M:RETURN:REM MATCH W/ MIDDLE ELEMENT? 
00160 IF X<A<M> THEN H=M-l:GOTO 180:REM SEARCH BOTTOM 1/2 ARRAY 
00170 L=Mtl:REM SEARCH TOP 1/2 ARRAY 
00180 GOSUB 130:REM RECURSIVE CALL 
00190 RETURN:REM RETURN TO MAIN . 
00200 DATA 1r3r5r7r9rllr13r15rl7r19r21r23r25r27r29r31r33r35r37r39r41 

-
sion of the original adventure game to fit a 16K CCII 
machine without repeated disk reads. This was a magnum 
opus, using quite sophisticated techniques. The program 
consisted of a small interpreter (about 2K) driven by a 4K 
table of data. The huge amount of text (25K) for descrip­
tions and messages was compressed into about IOK using 
a mixture of dictionary and other text compression techni­
ques. This huge task took about a year to complete, but left 
me with a powerful tool for writing other adventures, and 
I was later able to produce a version of Scott Adam's Pirate 
Adventure in a few weeks. 

"After that, I started on my Basic compiler which grew 
over a couple of years from humble origins to a complete 
implementation . By-products of this process were a tokeniz­
ed form of Assembly Language to reduce file size, a pair 
of programs for disassembly and assembly, and a program 
for comparing files . 

"I am approaching the end of the road as far as utility 
programs is concerned and am now turning my attention 
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to artificial intelligence . I am interested in some simple forms 
of export system to assist in the process of reaching deci­
sions based on a mixture of fact, experience and opinion. 
I don't expect that a Compucolor would support much more 
than a very simple system, but it should be an interesting 
field for experiment." 

(The disassembler Peter refers to is available from the 
CHIP library. It permits entry of your own labels, and is 
designed to give every programming aid when disassembl­
ing totally foreign code. ED) 

Peter includes in his note this challenging invitation: "One 
of the by-products of ZIP has been an Integer Interpreter 
with built-in debugging aids. It would be a relatively simple 
task to provide a similar disk-based version of normal Basic 
with built-in debugging aids, or anything else built in, if there 
is a requirement. The only limitation will be the reduced 
space available for user programs. If you have any ideas on 
this subject, let me know. I would intend to provide this 
Basic interpreter as a free program for the CHIP library." 
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A HARD DISK FOR THE CCII 

For years I have operated with the limited storage capacity, 
the read/write errors, and speed variations of the Com­
pucolor Disk (CD) drives. My CCII is used for many func­
tions at work and I have an incredible amount of custom 
software, most of which uses large data files. An increas­
ing disk problem has suggested a change of computer 
systems, even with the necessary conversion effort. I have 
always dreamed of a system with a Hard Disk (HD), but 
never figured one for the good old CCI l. 

In the March, April, and May 1983 issues of Byte, there 
appeared a series of articles by Cruce and Alexander on a 
hard disk interface for S-1 00 systems. It did not seem to be 
all that complex, with the exception of having to write an 
entirely new CPM type disk operating system. However, 
hard disk systems were going for nearly $2,000-much too 
much to sink into a CCII without even knowing if it would 
work. Even so, I began to consider the possibility. 

In April 1984, a Seattle surplus electronics outlet, United 
Products Inc., advertised 5M byte hard disk drives for $250. 
I investigated and found they also had a nice controller for 
only $200 and a suitable power supply for $40. I had to try, 
so I purchased these two units. 

For a week I pondered the construction of a disk operating 
system that would keep a map of all sectors and could ran­
domly write to the disk as does CPM. This would eliminate 
the FCS problem of having to move all following files in 
order to delete a file. I could not stand to see the hard disk 
drive sitting around, so I decided to construct an interface 
adapter and write a short FCS compatible disk handler to 
see if I could get the thing working. I have never looked 
back. 

Within two weeks, I put most of my floppy disks away 
and was having a great time. I discovered that FCS is not 
limited to 64K byte files. Since it is block structured, the 
actual file size limit is 64K sectors or 8.39M byte. Disk 
read/writes are so fast that file deletes are not much of a 
problem, particularly with a good file utility program. All 
FCS commands are operational, and any program that does 
not have its own disk routines will work with the HD. Other 
software, like Jim Helms' Data Base, requires some 
modification. However, the hard disk makes the data base 
much more effective. I regularly work with 250K to 300K 
byte data files without touching a floppy disk. 

I have read horror stories about disk crashes, and it would 
take over 100 CD floppy disks to backup the hard disk. I 
thought about a tape drive backup system, but it is fairly 
expensive. I made another trip to United Products. This time 
they had just received in stock remanufactured 10M byte 
drives and were selling them for $275. Hmmm. The con­
troller and power supply on the 5M byte drive will handle 
two drives, so why not use the second for backup? Done! 

6 

John Newby 
4532 167th Avenue SE 
Issaquah, WA 98027 

lam now operating a 10M byte drive (actually 11.90M bytes) 
and using the 5M byte drive (actually 5.95M bytes) as a 
backup. It takes about 12 minutes to fill the backup drive. 
The hard disk system works very well and I do not think 
l would again use a CCII without a hard disk system. 

Here are some of the features of the hard disk system: 

1. The FCS HD handler is located in the open ROM space 
(4000-5FF.FH), and only occupies 805 bytes. You will need 
to have either a single rom board or Freepost's bank select 
ROM board. The FCS system ROM also requires slight 
modification. 

2. The disk drive is logically configured as eight 1.49M byte 
devices, HDO: to HD7: (four for a 5M byte drive). 

3. Each device directory defaults to a 32 sector size (the max­
imum allowable in FCS); however, there is room for 191 
files on each logical device. 

4. There is no limit to file size since FCS can access up to 
64K block (8.39M byte) files. 

5. All FCS commands are operational, including copying 
between CD and HD devices. 

6. The system is fast. As a benchmark, a 32K byte write on 
the HD takes 2.0 seconds compared to 30 seconds for the 
CD. A 32K byte read is 1.5 seconds compared to 13 seconds. 
When you load screens, they 'pop' right up. For disk inten­
sive operations, such as loading LOA files, data base sorts, 
or Fortran compiling and linking, the speed increase is 
greater. 

This article describes the major elements of a hard disk 
system consisting of the following items: a custom CCII 
SASI Hard Disk Interface Adapter, a hard disk controller, 
one 10M byte or 5M byte hard disk drive, a power supply, 
enclosure, and cable, and changes to the FCS operating 
system. l suggest you also read the series of articles by Cruce 
and Alexander. 

You will need to write a utility program to format and 
check the drives. If you use another drive as backup, you 
will need to write an additional utility routine. This is not 
too difficult, and all of the subroutines required are in the 
HD handler presented here. If you wish, I will send you the 
source for my utility routines. 

As an aside, I also built an EPROM programmer which 
plugs into the CCII fifty pin bus and will provide the cir­
cuit diagram and software required to anyone who asks. It 
makes life as a CCII hacker much simpler. 

THE SASI INTERFACE 

The Shugart Associates Standard Interface (SASI) is an 
industry standard interface for parallel data and control 
signal transfers between a host computer and a hard disk 
controller. The circuit diagram for the CCII SASI interface 
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Figure 1. Compucolor II SASI Hard Disk Interface Adapter 
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board I built is shown in Figure I . To the best of my 
knowledge, this interface should work with any SASI com­
patible hard disk controller. 

The standard connector between the interface and con­
troller is a fifty connector ribbon cable. There are two eight 
line groups, one for the data transfers and the other for con­
trol signals . The signals are active low and are defined as 
shown in Table I. All odd numbered lines are grounded to 
improve noise immunity. In addition, the cable length should 
not exceed twenty feet. 

Signa l 

-DBB 
-DB1 
-DB2 
-DB3 
-D84 
-085 
-086 
-DB7 
-BSY 

-ACK 

-RES 

-MSG 

-SEL 

-C/O 

-REQ 

-1/0 

~D 

Ccnnec tor 
---------

. -. 
' 
4 
·~ 

8 
1e 
' ·, l' 
14 
16 
36 

38 

4S 

42 

44 

46 

48 

58 

1-49 

Desc r·; pt ion 

8;-d ~ ~ect! ona l tr istate da ~ a bus . 

Set acti ~ e jy cont roll er during eacn 
cornmanc seauence. A h;gr1 .eue • mEans 
r·eadY for· next cmlfll.~n ,j s. equ~nu. 

Set act1 ue bY host 1n response to -REG 
fr-om contro : ; er to compiete handshakL 

Set act!ue by host to reset controller. 
Must be low for at least 1~8 ;,S. 

Set act1ve b; controller to indicate 
the ccooand seouence 1s. complete. 

Set active bv host to 1ntiate a command 
seouence. 

Set active bv controller ~~hen a commana 
1s on data bus. High means data. 

Set active by controller to intit1ate 
a byte transfer handshake. 

Set active by controller to 1nd:cate 
input to hosi. 

Ali odd signal 1 ines are connected to 
a cornmon ground. 

The interface board is accessed as a group of 1/0 ports 
from the CCII. Port address decode logic is located in the 
lower lefthand portion of the circuit diagram. Five port ad­
dresses are allowed, as listed in Table 2. I never implemented 
the software reset port but my hardwired reset has worked 
very well. If a software reset is desired, a one-shot should 
be added to provide the required reset pulse width . 

The octal line drivers (74LS240) on the interface board 
invert the SASI signals so that the CCII receives normal, 
active high signals. Therefore, the data lines are correct and 
the control byte received from port ODAH is as shown in 
Table 3. The controller latchs the data and control lines it 
is transmitting or receiving. Data transmitted by the CCII 
is latched by the 74LS373 . The -SEL and -ACK control 
signals are latched by the flip-flops in the 74LS74. 
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TABLE 2. PORT ASSIGNMENTS 

Por·t 

~D8H 

eD9H 
0DAH 
eDBH 
JDCH 

Action 

Read 
wr de 
Read 
i;ir de 
Writ-e 

Function 

Read data from controller 
Wr ite data to controlle ~ 

Read control signals 
Write select byte to controller 
Send reset signal (not implemented) 

Each command sequence occurs as follows : 

1. The CCII selects the controller by waiting until it is idle, 
then writing a select byte to port ODAH. The write sets a 
flip-flop in the 74LS74 to send -SEL. The controller 
responds by asserting -BSY. This clears the flipflop to turn 
off -SEL. Then controller then activates -C/0 to indicate 
a command, but leaves -I/0 deasserted to indicate output 
to the controller. 

2. The controller requests a byte by asserting -REQ. The 
CCII writes a byte to port OD9H. This write also sets another 
flip-flop in the 74LS74 to send -ACK to the controller. The 
controller reads the byte and deasserts -REQ, which also 
clears the flip-flop to turn off -ACK. This handshake se­
quence is repeated until the entire six byte command is 
transfered. All subsequent byte transfers use the same re­
quest/ acknowledge handshake. 

3. If the command sequence involves a data transfer, the 
controller will deassert -C/D to indicate a data transfer and 
sets -1/0 as appropriate. Data is then transfered using the 
same request/ acknowledge handshake as for the command 
bytes, with either a CCII read from port OD8H or write to 
port OD9H sending an -ACK to the controller. 

4. At the end of a command sequence, the controller sends 
a completion byte which indicates if any errors occured. The 
controller then asserts -MSG and a message byte (O)is sent 
to the CCII. All control signals are deasserted and the con­
troller returns to an idle state. 

The circuit shown in Figure 1 is comprised of relatively 
inexpensive parts and is easy to build. As the CCII fifty pin 
bus is not buffered, it is important that the interface board 
be plugged directly into the CCII and that the CCII data 
and address line lengths are kept to a minimum. The circuit 
should be constructed on a board with a ground plane pass­
ing beneath each integrated chip, and ground leads should 
be short. The power decoupling capacitors should be plac­
ed at regular intervals and should also have short leads. 
Table 4 lists the integrated circuits and indicates their power 
and ground connections. 

Once you have completed construction of the SASI in­
terface, make sure that the power lines (or any others) are 
not shorted. Connect the interface to your CCII and check 
out all data lines by writing bytes out port OD9H and reading 
port OD8H. If you do not read the same value, you pro­
bably have crossed data lines somewhere. To check the con­
trol lines, write a byte to port OD9H and you should read 
05FH on port ODAH. 
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Table 3. CCWROL BYTE 

Bit Signal Level Function 
---------------------

8 l/0 8 CCII=> Controller 
l Controller=) CCII 

C/D 8 Data on bus 
1 Coornand on bus 

•j 
L BSY 9 Controller idle 

Controller in command sequence 
3 MSG 8 Normal condition 

1 Transfer complete, status byte sent 
4 REO 9 No request from controller 

1 Controller ready to send/receive 
" sx Select output confirmation .) 

6 AX Acknowledge output confirmation 
7 RES X Reserved - Forced to 9 

T -1:0 Lv\iT?Q~~ER 
The hard disk controller is an intelligent device which 
operates hard disk drives (generally two to four drives per 
controller). The controller is sent simple commands by the 
computer and performs the required disk functions. The 
controller is connected to the disk through another inter­
face. Most five and one-quarter inch drives use an industry 
standard Seagate Technology 'ST5b6' interface. If you wish 
to know more about this interface, please refer to the ar­
ticles by Cruce and Alexander in Byte. The controller 
handles all of the signals required by the hard disk; 
therefore, you only have to know how to connect the cables. 

Most hard disk controllers which do not use a direct 
memory access interface, use the SASI interface. This in­
cludes almost all inexpensive controllers . In selecting a con­
troller, you should be sure that it uses both SASI and ST506 
interfaces and supports 128 byte sectors for compatibility 
with FCS. 

TABLE 4. INTEGRATED CURCUITS 

Number Type +5Volts Ground 
-------------------------- ---------

IC1 74LS92 2-lNPUT NOR GATE 14 7 
IC2 74LS1B 3-INPUT tw~D GATE 14 7 
iC3 74LS14 SC!t1ITI INVERTER 14 7 
1C4 74LS32 2-INPUT OR C~TE 14 7 
ICS 74LS38 2- INPUT tW4D BUFFER 14 7 
iC6 74LS74 DUAL D FLIP-FLOP 14 7 
IC7 74LS138 1-0F-8 DECODER 16 8 
IC8 74LS24B OCTAL BUFFER 29 19 
IC9 74LS249 OCTAL BUFFER 28 18 
IC18 74LS248 OCTAL BUFFER 28 18 
I C11 74LS373 OCTAL LATCH 28 18 
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ST506 AVAILABILITY. 

Here is a list of sources for the ST506 Hard disk drive (and 
units that are compatible with the ST506) as well as other 
components in the hard disk system. Prices are from May 
1985. [*]indicates a possible source for controllers. These 
sources are from COMPUTER SHOPPER. COLORCUE has not 
checked any of these sources nor do we necessarily recom­
mend them. This listing is for your convenience only. Some 
units may be new. others used and tested, still others 'as 
is.' Proceed with a clear head! 

HARD DISKS AND CONTROLLERS. 

Advanced Computer Products, Inc. 1310 E. Edinger. Santa Ana, 
CA 92705. (800) 854-8230 orCA: (714) 558-8822. 6 MBytes: CHST506. 
$199.00; Shugart SA604, $119.00. 10 MBytes: Seagate ST419, 
$299.00. 

• W W Component Supply, Inc. 1771 Junction Avenue, San Jose, 
CA 95112 (408) 295-7171 . 5MBytes: Shugart SA604, S 149.00. 

Walker Electronics Company. 3521 Hacienda. Dallas, TX 75233. 
(214) 339-4916. ST506, $175.00. 

• Steve, (513) 433-1501. ST506, with manual. $249 00. Call after 6 
PM. 

• Computer Products and Peripherals Unlimited. 18 Granite Street, 
Haverhill, MA 01830. (617) 372-8637. 

• Digital Search . (803) 877-9444. Source for many drive products. 

• Met-Chem International Corp. 2911 Dixwell Avenue, Hamden, 
CT 06518 . (203) 248-3212, (800) 638-2436. Bulletin board (300/1200 
baud) (203) 281-7287. 

John Hanson . 1110 Pheasant Circle, Winter Springs, FL 32708 . (305) 
699-0124. ST506, $195.00. 

(Unsigned) (916) 726-3291. ST506. $95.00. 

POWER SUPPLIES 

Jameco Electronics, 1355 Shoreway Road, Belmont. CA 94002 . 
(415) 592-8097 . Kepro TDK $59.95 (12 volts at 2 A) 

Nicorn Electronics. 10010 Canoga Avenue, Unit B-8, Chatsworth, 
CA 91311 . (8180 341-8833. Apple Power Supply (12 volts at 2.5A) 

H. J. Knapp of Florida, Inc. 4750 96th Street. St. Petersburg, FL 33708. 
(813) 392-0406. $29 95. ( 12 volts at 3.5A) 

Computer Products and Peripherals Unlimited. (See address above) 
Model A. $29. ( 12 volts at 3A) 

B. G. Micro. PO Box 280298, Dallas, TX 75228. (214) 271-5546. (12 
volts at 2.8A. 12 volts at 2A) Recommended. $37.50. 

United Products, Inc. 1123 Valley Street. Seattle WA 98109. (206) 
682-5025. TDK Model 21145. Recommended. $34.50. (12 volts at 
2.8A and 2.0A) 

INTEGRATED CIRCUITS 

JDR Microdevices. 1224 S. Bascom Avenue, San Jose, CA 95128 . 
(800) 538-5000. 

Jameco. (See address above.) 

CABLES 
Altex Electronics. 10731 Golfdale, San Antonio, TX 78216. (800) 
531-5369. 

COMPUTER SHOPPER also regularly advertises enclosures 
which are suitable for a CCII hard disk installation. If you 
wish to subscribe to this valuable publication, write to them 
at PO Box 1419, Titusville, FL 32781. $15.00/year. 
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TABLE 5. !t!TI 28L C(ltWIID S~RY 

Code 

88H 
81H 
83H 
84H 
85H 
86H 
87H 
98H 
BAH 
8EH 
C2H 
ElH 
E2H 
E6H 
EAH 
ECH 
EFH 

Ctmand Explaination 
------------- --------------------------------
SENSE STATUS Check for drive ready 
RECALl BRATE Step out until Track 8 
REQUEST SENSE Report detailed ~rror codes 
FORWIT DRIVE Format entire drive 
CHECK TRACK Check entire track for errors 
FORWIT TRACK Format a single track 
FORI'V!T BAD TRACK Write defective bit in lD field 
READ DATA Read 1 to 256 sectors 
WRITE DATA Write 1 to 256 sectors 
ASSIGN ALT TRACK Set alternate track bit in ID field 
ASSIGN PARAMETERS Assign hard disk variable parameters 
WRITE ECC To allow ECC testing 
READ ID To read ID field 
REQUEST LOGOUT Read retry and error counts 
READ ECC To allow ECC testing 
READ DATA BUFFER Read buffer only, not disk 
WRITE DATA BUFFER Write buff~r only, not disk 

I used an OMTI 20L controller. Its general characteristics 
include: 

I. A !OK byte buffer to allow reading and writing of a full 
track at one time by the controller. 

2. Controller logic allows 128 , 256, or 512 byte sectors. 

3. A single ID field is used for each track, allowing for thirty­
eight 256 byte sectors (seventy-six 128 byte equivalents), as 
opposed to standard formatting which results in only 32 sec­
tors. Therefore, the capacity is 5.95M bytes on a 5M byte 
drive and 11.90M bytes on a !OM byte drive. 

4. Four bytes of error correcting code (ECC) is written for 
each 256 bytes . This allows automatic correction of up to 
five bits per 256 bytes during disk reads. 

5. Data written to the disk can be automatically verified . 

6. Up to 256 sectors can be transfered in a single read or 
write command. 

7. Device size limited to 2 to the 15th power sectors (536M 
bytes for 128 byte sectors) or 65K tracks (637M bytes). 

8. The controller is on a single 5.75 by 8.00 inch PC board 
which mounts directly on the hard disk drive. (I had to place 
a copper PC board ground plane between the controller and 
hard disk circuit boards to eliminate interference.) 

Table 5 summarizes the SASI commands supported by 
the OMTI 20L controller. If bad sectors are found on any 
track, alternate tracks can be assigned during formatting; 
from then on, access to these tracks is transparent to the 
host computer. However, I have not encountered a bad track 
in three hard disk drives, two of which were remanufactured. 

The hard disk handler code described in this article should 
work with minor changes, if any, on most any SASI com­
patible controller which supports 128 byte sectors. The 
handler only uses the normal Sense Status, Request Sense, 
Read Data, Write Data, and Assign Parameters commands. 
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A separate utility program must be written to format and 
check the drive (and assign alternate tracks, if necessary). 

OMTI no longer produces the 20L controller; however, 
there may still be some on the surplus market (United Pro­
ducts is sold out). OMTI's current comparable controller 
is the 5200 series. This controller has the same, or better, 
features and supports 128 byte sectors, but uses the stan­
dard thiry-two 256 byte sectors per track. However, it also 
supports eight inch disk drives. OMTI is now part of Scien­
tific Microsystems, and their products are distributed by Ar­
row Electronics. 

The industry standard controller is the Data Technology 
Corporation DTC-500 Series. These are carried by Active 
Electronics and others . However, I do not know if these con­
trollers support 128 byte sectors. 

THE HARD DISK DRIVE 

The hard disk drive is comprised of several sealed metal 
media disks rotating at 3600 rpm. There is a read/write head 
for each surface (two per disk) . The ST506 drive has two 
disks and four heads. Each surface has 153 tracks for a total 
of 612. The ST412 also has four heads; however, later 
technology allowed for 306 tracks per surface, doubling the 
capacity. The ST412 also has a much faster head stepping 
speed . 

About the only requirement for hard disk selection is that 
it should be 'ST506 compatible,' and most five and one­
quarter inch hard disk drives are . The controller must be 
assigned the proper parameters using the Assign Parameters 
command. Variable parameters you will need to know in­
clude those shown in Table 6. 

Seagate Technology hard disk drives have a 16 pin (8 con­
nection) option shunt block which must be inserted to set 
customer options. This includes the drive select encoding. 
For ST506 and ST412 drives, you should shunt pins 2-15, 
4-13, and 8-9 (DSI) or 7-10 (DS2). Your drive supplier 
should provide you with a description of how to set the op­
tions for your drive. 

THE POWER SUPPLY, ENCLOSURE, AND CABLES 

Most hard disks require power supplies which can provide 
+ 12 volts at 3 to 4 amps peak (2 amps continuous) and + 5 
volts at 1 amp. The peak 12 volt current is only required 
while the drive is coming up to speed. I used a Kepro swit­
ching power supply which is generally available on the 

TABLE 6. DRIVE PARAMETERS WITH OMTJ 28L CONTROLLER 

Name ST506 ST412 
----------------------------
Step Pulse Width 3 uS 2 uS 
Step Pulse Period 3 mS sa us 
Step Mode norma 1 normal 
Number of Heads 4 4 
Total Number of Tracks 612 1224 
Reduced Write Current Track 128 128 
Sectors per Track 76 76 
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TABLE 7. PARTS COST FOR HARD DISK SYSTEM . 
SASI Interface Board and Parts 
All Cables and Connectors 
Kepro Power Supply 
Heathkit Enclosure Parts 
Fan 
Ctrrl Controller 
Seagate Technology ST412 Drive 

Subtotal 

ST586 Backup Or i ve 

$ 58.99 
75.88 
35.88 
99.98 
25.88 

299.99 
275 .ee 

759.99 

258.99 

Total 1898.80 

surplus market for less than $50. As long as I only power 
up one drive at a time, this supply runs a ST506 drive, a 
ST412 drive, and the OMTI controller. 

I have used Heathkit H-77 disk drive enclosures for both 
my two CD drives and my two HD drives. The cabinets look 
nice and have plenty of room for two drives and a power 
supply. You can order the eleven pieces required from 
Heathkit for about $90. [See parts list in Table 8.] You 
should also put a fan on your enclosure to provide plenty 
of ventilation . Hot components are not known for their 
reliability or long life. 

Connection cables are a significant item in putting 
togeather a hard disk system. You will need the following: 

1. A fifty line ribbon cable from the interface to the con­
troller, along with edge or pin connectors. 

2. A thirty-four line ribbon cable from the controller to each 
drive in a daisy chain manner , along with connectors. 

3. An individual twenty line ribbon cable from the controller 
to each drive, along with connectors. 

4. A four wire connection from the power supply to each 
drive and to the controller. The connector is an AMP 
1-480424-0. 

THE OPERATING SYSTEM CHANGES 

All FCS routines access storage devices by setting up a series 
of parameters and then calling a handler for the current 
device type. There is a table in the FCS ROM which lists 
the power up default device type and number. This is follow­
ed by a jump to the handler, a device name, and the max­
imum device number for each supported device. To support 
the 'HD' drives, the disk lookup table in the FCS rom must 
be modified as shown in Listing 1. 

The hard disk handler can be located anywhere in the 
4000-SFFFH ROM space. In order to support Freepost's 
multiple bank ROM board, the jump to the handler in FCS 
goes to a patch (Listing 2) at the end of each ROM bank. 
This patch jumps to the handler located in Bank 0. In this 
manner, the hard disk can be accessed from any bank with 
the patch at the end. 

NOTE: There is a routine called 'RESET' which is called 
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on entry to FCS. RESET sends a turn off function to each 
device in the device table. If you are in a bank (including 
the RAM bank) that does not have the patch in place, your 
system will hangup . For the RAM board, you can CPU 
reset; ESC W to Basic Reset; set the bank by OUT 255 ,7; 
defeat calls to the hard disk handler by POKE 24542,201; 
and then ESC D to FCS. 

My hard disk handler code is presented as Listing 3. It 
is for a Seagate Technology ST412 disk drive and an OMTI 
20L controller. The modifications for a ST506 drive are also 
indicated. If you use another drive, the code will need to 
be appropriately modified. A good manual on the controller 
you select is a must. The handler occupies only 805 bytes , 
leaving plenty of room for your other utilities or programs . 

There is nothing magic about the logical device size I 
selected. You can easily modify the handler and device table 
to support other numbers of logical devices . The number 
of sectors per device should be an even division of the total 
number of sectors on the hard disk, and must not exceed 
64K sectors (FCS's limit) . 

The only limitation with the handler, as I have im­
plemented it, is that you cannot read or write data directly 
from a RAM card occupying the 4000-SFFFH memory area, 
unless you load a copy of the handler in the RAM bank. 
I get around this by either using a CD disk or by using a 
simple utility program which loads the data in upper memory 
from the hard disk , switches to the ram bank, and then 
moves the data down. 

CONCLUDING REMARKS 

The total cost to setup my hard disk system is about $1000, 
and can be broken down approximately as shown in Table 
7. I have recently seen ST506 drives on the surplus market 
for less than $175 and new Shugart 604 6. 7M byte drives 
advertised for $139. 

When you sit back and consider having eight 1.5M drives 
on line, very fast disk access, essentially unlimited file size, 
full FCS compatibility, and not having to mess with CD disk 
drives and limited capacity disks, it all seems well worth the 
effort and price. My CCII is now so powerful and so much 
fun to use I will probably stick with it for several more years. 
Good old Serial No.16 is a lot different than when it rolled 
off the assembly line in 1978. When I eventually move on, 
the entire hard disk system (beyond the interface board), 
which is industry standard, and can move on with me. 
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Chris Zerr 
Commentary on the HARD DISK 1 0932-156th Court 

Redmond, WA 98052 

Wouldn't you know it! Just as COLORCUE ends, 
something new appears for the CCII to be shared with all 
users-a hard disk system. When John Newby called me, 
back in May of 1984, and told me about this I fell off my 
chair! Amazing! So last February I splurged and bought a 
ST506 Hard Disk, OMTI 20L controller and a power supp­
ly. The total cost was $506 [1], including cables and wire. 
I began to wire the SASI interface using a Radio Shack 
epoxy board and point to point wiring. 

It took me a week to wire, working a few hours every 
night. Finally the big day arrived. I plugged it in 
and ... hmmm. I had a broken wire and one wire misplaced. 
I corrected these and .. Bingo .. it worked. But this was only 
the interface being tested. The next step was to connect the 
interface to the controller and hard disk. This is so simple 
that there isn 't much that can go wrong, right? All that re­
mained was connecting two jumpers, wiring a select strap, 
and connecting a cable between the CCII interface and the 
controller card . 

I turned on the power and typed DIR HDO: . FCS ER­
ROR ENVE. Disk not initialized .. whew! I next had to for-
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LISTING I. FCS ROM MODIFICATION 

CDHD 
HDHD 

EOU 
EQU 

0211CH ;<IACII 
05FOEH J <SFDE> 

ORG 03b8BH ; (00401 

INITIAL DEVICE NAME AND NUMBER 

IDEV1 DB 'CD ' 
IUN1Ta DB '0' 

COI'IPUCOLOR DISK HANDLER 

HDVCTa JMP COHO ;VECTOR TO HANDLER 
CDNMa DB ·co· ;NAME 
CDNU: or. 2 ;MAX. DEVICES 
COSEC: DB 00AH !SECTORS/TRACK 
Clll<: DB 050H ;UP TO SPEED TIME 

OS 2 ;SPARE SPACE 

INSERT HARD PISK HANDLER HERE 

HDHDLa JMP 
HDNMa DB 
HDNUa DB 

OS 

HDHD 
'HD' 
8 
4 

ROOM FOR STILL ONE MORE 

OPNHDa DB 0FFH 
OS 5 

;VECTOR TO PATCH AT END OF ROM 
JNAME 
J4 FOR ST50b 

mat the hard disk and initialize each directory. The format­
ting takes only thirty seconds or so, and initializing is near­
ly instant. Once completed, the experience is wonderful. To 
think, 6 megabytes online. Editing SRC files is a breeze. I 
do not have a second drive for backup so, for now, I only 
backup files I have changed or that are really important. 
As for software, I am currently using the Frepost bank board 
with the HD driver in Bank 0. So far I'm enjoying all of 
it. The CCII will keep me going for a few more years now. 
Should it die, I'll know that the hard disk can move on to 
another computer. Only the interface card, which costs 
about $50.00 will be lost. 

I would like to give special thanks to John Newby for his 
time and effort in making this wonderful enhancement 
possible. 
[ 1] The cost could also be as low as this for subscribers who want 
to investigate a hard disk for their CCII. See the list of possible 
sources for the components in this issue. ROM chips are available 
from John Newby. Joseph Norris might lay out a double sided PC 
card for the interface. You may place an order with him. The price 
is not known. but is expected to be about $40.00. 

LISTING 2. f<ANV ROM PATCH 

BFLAG EOU 
&ANK EOU 
HDHAND EOU 

ORG 05FDEH 

HDHD: MVI 
STA 
XRA 
OUT 
CALL 
PUSH 
LDA 
OUT 
POP 
RET 

08042H ;SPACE FOR CURRENT BANK 
0??H ;THE CURRENT BANK 
~????H ;WHEREVER YOU WANT IN 4000-SFFFH 

A, BANK ;THIS ROM BANK 
&FLAG ;SAVE 1T FOR RETURN 
A ;GOTO HANDLER MNI; 
0FFH 
HDHAND ;DO THE HANDLER OPERATION 
PSW ;SAVE STATUS 
BFLAG 1 GO MCK TO PROPER BAt·lc; 
0FFH 
PSW 1RESTORE STATUS 

OTHER BANK ACCESS ROUTINES 

RRETa POP 
POP 
MOV 
JMP 

B 
H 
A,B 
RJMP 

; GET BACK BANKS 
;GET ORIG. CALLERS RETURN 
; GO TO PROPER BANK 

RCALL - USED TO CALL A ROUTINE IN ANOTHER BANK 
HL ~ ROUTINE ADDRESS 
B = CALLING BANK 
C = ROUTINE &ANK 
NOTE• ROUTINE CAN NOT ALTER STACK 

RCALL1 PUSH 
LXI 
PUSH 
MDV 

& 1SAVE BANKS 
D,RRET ;SET UP RETURN 
D 
A,C ;GET READY TO GO 

THE NORMAL MINIMUM PATCH REQUIRED 

RJMP1 OUT 0FFH ;GO TO BANK 
PCHL ;SHOULD BE AT 05FFFH 
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COMF'UCOLOR I I - SEA GATE TECHNOLOGY I OMT I 20L D I Sf: HAI~DLER 
FCS ROM VERSION 6.78 (8.79> 
VERSION 1.0 : 5/1/84 : ST506 DRIVE, 4 t 1.49M BYTES 

2.0 : 9/1/84 : ST412 DRIVE, 8 l 1.49M BYTES, TRAILERS 
2.1 : 4/1/85 : FIXED POWER UP ERROR, INTERRUPT MASt: 

SYSTEM ROUTINES 6.78 

CRLF 
LBYT 
OSTR 
MOVDH 
CMPHD 
SUBHD 
PSF'AC 
PCOLN 
PSSTR 
F'STR 
BC2BK 
ERMSG 
HDNAM 

EQU 
EQU 
EQU 
EQLI 
EOU 
EQU 
EQU 
EQU 
EOLI 
EQU 
EQU 
EQU 
EOU 

0338BH 
!!l339BH 
033F4H 
0343BH 
0344DH 
03459H 
034B3H 
034B8H 
034BDH 
!!l34C0H 
035A8H 
03631H 
!!l369BH 

(8.79> ***************************** 
; <17C1J CR AND LF TO SCREEN 
; (1701> LIST HEX BYTE TO SCREEN 
; <182AJ SEND STRING TO SCREEN 
; (1871) MOVE B BYTES FROM HL TO DE 
; <1883J COMPARE DE TO HL 
; (188Fl SUBTRACT DE FROM HL 
; <18E9> PRINT A SPACE 
; (18EEJ PRINT A COLON 
; (18F3l PRINT A SPACE AND STRING 
; (18F6J F'RINT A STRING 
; (19DE> CONVERT BYTE COUNT TO BLOCKS 
; <1A67J ERROR MESSAGE 
; (0050> 'HD' 

DATA AREAS ************************************************** 
AREAS OTHERWISE USED BY CDHD 

SBC 
CRC1 
CRC2 
BRTRY 
RFLG 
CRTRY 
OSEC 
SEC 
TRK 
TEMF'2 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 

08042H 
08043H 
08044H 
080E0H 
080E1H 
080E2H 
080EDH 
08l!IEEH 
080EFH 
081F4H 

AS USED BY HD HANDLER 

BFLAG 
HALF! 
HALF2 
HDFLG 
SECT0 
SECT! 
SECT2 
LBU~ 

m;cNT 
ECODE 
RSFLG 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EOU 

08042H 
08~143H 

08044H 
08043H 
080E0H 
080E1H 
080E2H 
080EDH 
080EEH 
080EDH 
081F4H 

~ 
CURRENT OPERATING BANK NUMBER 
NO. SECTORS TO READ/WRITE 
BALANCE OF SAME IF OVER 256 
MORE THAN ONE ERROR FLAG 
SECTOR ADDRESS MSB'S 
SECTOR ADDRESS 
SECTOR ADDRESS LSB'S 
LAST BLOCK BYTE COUNT 
BLOCK COUNT FOR TRANSFER 
ERROR CODE 
0 = CPU RESET PERFORMED 

THESE ARE THE SAME FOR ALL HANDLERS 

TFCN 
TDRV 
TBLV 
THEM 
TBC 

EQU 
EQU 
EQU 
EQU 
EQU 

080E5H 
08€1E6H 
080E7H 
080E9H 
080EBH 

ST 412 D I Sf.. PARAMETERS 

PLSEW 
PLSEP 
SMODE 
HDNU 
NHEAD 

EOU 
EQU 
EQU 
EQU 
EQU 

002H 
001H 
000H 
008H 
003H 

FUNCTION CODE 
DRIVE NUMBER 
BLOCK NO FOR TRANSFER 
MEMORY BUFFER POINTER 
BYTE COUNT 

<ST5!il6) ***************************** 
<0003> STEF' PULSE WIDTH; 1 uS EACH 
<lilli13CJ STEP PULSE PERIOD; 50 uS EACH 
(00l!ll1) STEP MODE; 0 = NORMAL 
<€1lii04J MAX. NUMBER OF DEVICES 
(0003> NUMBER OF HEADS I DRIVE -1 

NCYL 
RWCC 
DRIVE 
NSEC 
MBLK 

EQU 
EOU 
EQU 
EQU 
EQU 

0131H 
I"BiiiH 
"'00H 
04CH 
02D6CH 

(00~81 NUMBER OF TRACKS I DEVICE -1 
(00801 REDUCED WRITE CURRENT TRACK 
<0000) DRIVE TYPE 
( 0li14C I NUMBER OF SECTORS I TRACK 
<2D6CJ NO. BLOCt:S I LOGICAL DEVICE 

PORT ASSIGNMENTS ******************************************** 
RXHD 
TXHD 
HSTAT 
SELHD 

EQU 
EQU 
EQU 
EQU 

0D8H 
0D9H 
0DAH 
0DBH 

;READ SASI PORT DATA 
:WRITE SASI PORT DATA 
;READ CONTROL DATA 
;WRITE SELECT BYTE 

ERROR CODES ************************************************* 
OMTI 20L DRIVE ERRORS 

NOERR 
NINO X 
NSEEK 
WRFLT 
DRVNR 
NTRK0 

EOU 
EQU 
EQU 
EQU 
EOU 
EOU 

00H 
01H 
02H 
03H 
04H 
06H 

OMTI 20L DATA ERRORS 

IDECC 
DATER 
NIDAD 
NDAAD 
NOREC 
SEKER 
CORER 
BDTF<K 
ALTER 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

10H 
11H 
12H 
13H 
14H 
15H 
18H 
19H 
lCH 

;NO ERRORS 
;NO INDEX 
;NO SEEK COMPLETE 
;WRITE FAULT 
;DRIVE NOT READY 
;NO TRACK 00 FOUND 

ECC ERROR IN ID FIELD 
UNCORRECTABLE DATA ERROR 
NO ADDRESS MARK FOUND IN ID 
NO ADDRESS MARK FOUND IN DATA 
NO RECORD FOUND 
SEEK ERROR 
CORRECTABLE DATA ERROR 
BAD TRACK FLAG SET 
ALTERNATE TRACK READ ERROR 

OMTI 20L COMMAND ERRORS 

IVCMD 
ILSEC 
VOL OF 

EQU 
EQU 
EQU 

20H 
21H 
23H 

I NV ALI D COMMAND 
ILLEGAL SECTOR ADDRESS 
VOLUME OVERFLOW 

OMTJ 20L HARDWARE ERRORS 

RAMER 
DMAER 

EQU 
EQU 

30H 
33H 

HD HANDLER ERRORS 

IVUNT 
IVFCN 
NOPWR 

EQU 
EQU 
EQU 

07H 
08H 
09H 

;RAM ERROR 
; DMA TIME OUT 

INVALID UNIT 
INVALID FUNCTION CODE 
NO POWER TO OMTI 20L 

*•*** THE HA~DLER ••••••••••••••••••••••••••••••••••••••••••••• 
WHEN CALLED HL : ) 

FCN: DS 
DRV: DS 1 
BL~: : OS 2 
BUF: OS 2 
XBC: DS 2 

FUNCTION CODES: 

BLOCt: OF 8 BYTES, AS FOLLOWS: 

FUNCTION CODE 
DEVICE NUMBER 
FIRST BLOO: NO. FOR TRANSFER 
MEMORY POINTER FOR TRANSFER 
BYTE COUNT FOR TRANSFER 

- 4 = TURN OFF NO ACTION 
NO ACTION - 3 = SUBTRACT USER 
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ADD USER 
GET SIZE 
READ DATA 
WRITE DATA 
VERIFY DATA 

NO ACTION 
SET TBLK = MAX. NO. BLOCKS 
READ DATA W/ ERROR CORRECTION 
WRITE WITH AUTOMATIC VERIFY 
NO ACTION 

ORG 05000H ;DR WHERE EVER YOU WISH 
; 
HDHAND: MVI 

CALL 
LXI 
JP 
SHLD· 
POP 
XRA 
RET 

A,HDNU 
HDPAR 
H,MBLK 
REWRIT 
TBLK 
D 
A 

MAX. NO. OF DEVICES 
GET PARAMETERS AND SETUP RETURN 
BLOCKS PER LOGICAL DEVICE 
IT IS A READ OR WRITE FUNCTION 
SAVIO MAX !MUM BLOC~;S 
STRIP ERROR RETURN 
SET NO ERRORS 
ALL EXCEPT READ OR WRITE FUNCTIONS 

GET TRANSFER DATA BYTES AND SETUP HANDLER RETURN llllllll,lll 
; 
HDPAR: 

OKDRV: 

HDRET: 

HOERR: 

ELOOP: 

POP 
LXI 
PUSH 
PUSH 
MDV 
LXI 
MVI 
CALL 
POP 
LOA 
MVI 
CMF' 
RNC 
LOA 
CPI 
JC 
MVI 
CPI 
RC 
MVI 
ANA 
PCHL 

B 
D,HDRET 
D 
B 
C,A 
D,TFCN 
B,008H 
MOVDH 
H 
TDRV 
E,IVUNT 
c 

TFCN 
2 
OKDRV 
E, IVFCN 
-4 

E,l!l 
A 

;GET HANDLERS RETURN ADDR. 
;SET RETURN THROUGH ERROR ROUTINE 

RESTORE RETURN ADDR. 
C = MAX. NO. OF DEVICES 
POINT TO PARAMETER STORAGE 
NO. BYTES IN PARAMETER BLOCI .: 
COPY INTO STORAGE AREA 
RESTORE RETURN ADDRESS 
DRIVE NO. ASI:ED FOR 
SET INVALID UNIT 
COMPARE TO MAX 
IVU, RETURN TO ERROR 
GET FUNCTION ASKED FOR 

READ OR WRITE 
SEl INVALID FUNCTION 
LOWEST POSSIBLE 
IVF, RETURN TO ERROF; 
SET NO ERRORS 
TEST FUNCT I Dr< CODE 
TRICfcY RETURN 10 HDHAND 

RETURN FROM PROCESSING ROUTINE llllllllllllllllllllltlllllll 

JNZ 
LXI 
SHLD 
LHLD 
SHLD 
XRA 
RET 

HOERR 
H,e> 
TBC 
BKCNT 
TBLK 
A 

ERROR REPORTING ROUTINE 

XRA A 
STA HDFLG 
STA ECODE 
MDV A,E 
CPI IVUNT 
JZ 
CPI 

HDREX 
IVFCN 

JZ HDREX 

ERRORS 
SUCCESSFUL TRANSFER 
NO BYTES LEFT 
GET NEXT BLOCf' AFTER TRANSFFF 
AND POINT AHEAD FOR NEXT PASS 
SET NO ERRORS 

***************************** 

SET NO ADDITIONAL ERRORS 
SET NON VALID SECTOR ADDRESS 
CHECK FOR IVU 

;CHECK FOR IVF 

GET ERROR CODE FROM CONTROLLER 

MVI 
LXI 
CALL 

A,003H 
B,000H 
COMND 

REQUEST SENSE 
ERROR CORRECTION 01<, RETRY 01 : 
DO IT 

HDREX: 

HDER0: 

HDEF<l: 

NOSEC: 

DATm· 

CALL 
STA 
CALL 
STA 
CALL 

DATOK 
ECODE 
DATOK 
SECT I!! 
DATOK 

STA SECTl 
CALL 
STA 
CALL 
STA 
LDA 
ANI 
MDV 

DATDK 
SECT2 
REASM 
HDFLG 
ECODE 
03FH 
E,A 

;GET ERROR, SECTOR VALIDITY 

;GET LOGICAL ADDR 2 
;SAVE ERROR SECTOR ADDRESS 

;READ STATUS 
;INDICATE MORE ERRORS, IF SO 

;STRIP SECTOR VALIDITY 
;ERROR CODE IN E 

PRINT ERROR CODES TO SCREEN 

LXI 
LXI 
MDV 
ANA 
JZ 
CMF' 
JZ 
DAD 
JMF' 

JNX 
PUSH 
LXI 
CALL 
PDF 
Mill 
CALL 
LXI 
Mill 
CALL 
LXI 
MDV 
INX 
MDV 
CALL 
CALL 
MDV 
CALL 
LDA 
ANI 
JZ 
CALL 
LDA 
CALL 
LDA 
CALL 
LDA 
CALL 
CALL 
LDA 
ANA 
JNZ 
STC 
RET 

H,ERTBL 
B,4 
A,M 
A 
HDERl 
E 
HDERl 
B 
HDER0 

H 
H 
H,ERMSG 
OSTR 
H 
B,;o. 
PSTR 
H,HDNAM 
B~2 
PSSTR 
H,TFCN 
B,M 
H 
{':;,M 

LBYT 
PCOLN 
A,B 
LBYT 
ECODE 
080H 
NOSEC 
PSFAC 
SECT I!! 
LE<YT 
SECTl 
LBYT 
SECT2 
LBYT 
CRLF 
HDFLG 
A 
ELOOP 

IN HSTAT 
CF'I 015H 
JNZ DATOI< 
IN RXHD 
RET 

ERROR CODE TABLE 

;FIND ERROR CODE IN TABLE 
;TABLE ENTRY SIZE 

;USE UNkNOWN ? 

;GOOD ERROR CODE 

;TRY NEXT CODE 

POINT TO ERROR MSG 
SAVE POINTER 
SEND LEAD MESSAGE 

; PO INTER BAC~: 

;SEND ERROR MESSAGE 

;SEND NAME 

; FUNCTION CODE 

UNIT NO. 
LIST UNIT 
COLON 

;LIST FUNCTION 

VALID ADDRESS ? 

NO 
SPACE 

;PRINT SECTOR ADDRESS 

;MORE ERRORS ? 

YES 
INDICATE ERROR 
RETURN TO CALLER 

;REO, BSY, I/0 MEANS READ DATA 
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VI 

ERTBL: DE< 
DB 
DE< 
DB 
DB 
DE< 
DB 
DE< 
DB 
DE< 
DE< 
DE< 
DB 
DB 
DE< 
DE< 
DB 
DE< 

NSEEK, 'IS~:· 
WRFLT,'WFl' 
DRVNR,'DNR' 
IVUNT,'IVU' 
IVFCN,'IVF' 
NOPWR,'PWR' 
IDECC,'IDF' 
DATER,'DAT ' 
NIDAD,'IDA' 
NDAAD,'DAA' 
NOREC,'NRF' 
SD:ER, 'SKF' 
CORER, 'COR' 
BDTRK, ' BH:' 
ALTER,' AL T' 
ILSEC,'ILS' 
VOLOF,'VOF ' 
!", 'UNI.' 

READ AND WRITE ROUTINES 

SETUP FOR READ/ WRITE 

REWRI1: IN 
ANI 
CPI 
MVI 
JZ 
XRA 
STA 
STA 
STA 
STA 
CALL 
LHLD 
MDV 
ORA 
RZ 
CALL 
MDV 
STA 
SHLD 
MDV 
STA 
LXI 
CALL 
JZ 
JC 
CALL 
MDV 
STA 

PROCS: 

PRERR: 

LHLD 
XCHG 
LHLD 
PUSH 
DAD 
SHLD 
LXI 
CALL 
JC 
MVI 
POP 
POP 
XRA 
STA 
STA 
JMP 

HSTAT 
01FH 
01FH 
E,NOPWR 
PRERR 
A 
SECT0 
SECT I 
SECT2 
HALF2 
IPARMS 
TBC 
A,H 
L 

BC2BK 
A,C 
LBLI( 
BKCNT 
A,L 
HALF I 
D,00100H 
CMPHD 
PROCS 
PROCS 
SUBHD 
A,L 
HALF2 
BKCNT 

TBLK 
H 
D 
BKCNT 
D,MBLK 
CMPHD 
PROCX 
E~023H 

H 
H 
A 
HDFLG 
ECDDE 
HDREX 

;NO SEEK COMPLETE 
; WRITE FAULT 
;DRIVE NOT READY 
; INVALID UNIT 
; INVALID FUNCTION 
; NO POWER TO O~IT I 20L 
;ECC ERROR IN ID FIELD 
;UNCORRECTAE<LE DATA ERROR 
;NO ADDRESS MARK IN ID 
;NO ADDRESS MARL IN DATA 
;NO RECORD FOUND 
; SEE~~ FA! LURE 
;CORRECTABLE DATA ERROR 
;BAD TRACK FLAG SET 
;ALTERNATE TRACK READ ERROR 
;ILLEGAL SECTOR ADDRESS 
;VOLUME OVERFLOW 
;ALLOW OTHERS ? 

**************'*****'''****** 

SEE IF POWERED UP 
CONTROLL INPUTS 
ALL HIGH ..,~, 

;YES, NO POWER TO CONTROLLER 

;CLEAR DISK SECTOR ADDRESS 

SET NO MORE THAN 256 SECTORS 
SET PARAMETERS IF CPU RESET 
GET NO. OF BYTES TO TRANSFER 

;NO BYTES, IGNORE BUT NO ERROR 
;CONVERT HL = NO. BLOCKS 

SAVE LAST BLOCK BYTE COUNT 
SAVE TOTAL BLOCKS 
FIGURE BLOCKS TO TRANSFER 
LOWER 32K BYTES 
DE == 256 

256 BLOCKS EXACTLY 
LESS THAN 256 BLOCKS, OK 
SUBTRACT 256 BLOCKS 

;REMAINDER FOR SECOND PASS 
; GET TOTAL BLOC~5 TO READ 

GET BLOCI~ TO START 
SAVE START BLOCK 
ADD BLOCKS TO READ 
NEXT BLOCK AFTER TRANSFER 
MAXIMUM ON DRIVE 
MORE THAN MAXIMUM '? 

OK ! ! ! 
VOLUME OVERFLOW 
STRIP START BLOO: 
STRIP NORMAL ERROR RETURN 

INDICATE THIS ERROR ONLY 
INDICATE INVALID SECTOR ADDRESS 
SPEC IAL ERROR EXI1 

ROC:X: 

PROC0: 

PROC1: 

PROC2 : 

ADJUSl SECTOk FOR F:IGHl LOGICAL DEVICE 

PDF' 
LDA 
ANA 
JZ 
DAD 
JNC 
PUSH 
LXI 
lNR 

H 
TDRV 
A 
PROC2 
D 
F'ROCJ 
H 
H,SECT0 
M 

POP H 
DCR A 
JNZ 
MDV 
STA 

PROC0 
A,H 
SECTl 

MDV A,L 
STA SECT2 
LDA 
ANA 
JNZ 

HALF2 
A 
PROC4 

READ/ WRITE LAST PASS 

RECOVER START BLOCI. 
GEl DRIVE NUMBER 
CHECK FOR UNIT ZERO 
HL = CORRECT SECTOR ADDRESS 
ADD MBU: TO NE X1 UN I T 
NOT OVER 641< SECTORS 

;MSB'S OF DISI: SECTORS 

;SAVE SECTOR ADDRESS 

;TWO PASSES REQUIRED ? 

;MORE THAN 32K, DO TWO PASSES 

PROC3 : LOA LBLI< 
080H 
PROC4 
HALF I 
A 
HALF! 
DOLAST 
TMEM 
HALF I 
C,A 
TFCN 

;LAST BLOCK BYTE COUNT 
CF'I 
JZ 
LOA 
OCR 
STA 
JZ 

;DO A FULL BLOCK 
;SAVE ONE FOR SPECIAL TRAILING BYTES 

PROC4: LHLD 
ONLY ONE BLOCK TO DO 
GET MEMORY POINTER 
BLOCKS TO READ/ WRITE 

WCODE: 

RCODE: 

NEXT: 

LOA 
MDV 
LOA 
ANA 
JZ 

A 
RCODE 

;GET FUNCTION CODE 

;DO A READ 

DO A WRITE WITH AUTOMATI C VERIFY 

M\11 
MVI 
CALL 
CALL 
RNZ 
JMP 

B,010H 
A,11>0AH 
COMNi) 
WRil X 

TNEXT 

;ENABLE VERIFY 
;WRITE CODE 
;SEND COMMAND 
;WRITE THE BLOCKS OUT 
;ERROR, RETURN <NZ > 
;SEE IF SECOND PART 

DO A READ WITH ECC AND AUTOMATIC RETRY 

MVI 
MVI 
CALL 
CALL 
RNZ 

B,000H 
A,00BH 
COMND 
READ X 

;ECC AND RETRY 
;READ CODE 
;SEND COMMAND 
;READ THE BLOCKS 
;ERROR 

SETUP FOR SECOND PASS IF NECESSARY 

SHLD 
LXI 
MDV 
ANA 
JZ 
STA 
MVI 
LXI 
INR 
RNZ 

TMEM 
H, HALF2 
A.M 
A 
DOLAST 
HALF I 
M,0 
H,SECTl 
M 

;HL - ~ NE XT MEM LOCATION 
; SEE. IF ANY MORE BLOCKS 

WAS LESS THAN 321·~ 

SAVE NO. OF REAMINING 
NO MORE AFTER THI S 
INCREMENT SECTOR POINTER 
BY 256 SECTORS 
NO CARRY OUT 



.... 
Cl'l 

z 
0 
~ 
0 
m n 
1.0 
co 
.j:. 

n 
0 
5 
;;o 
n 
c: ,.,., 

; 

DCX 
INR 
JMP 

H 
M 
PROC3 

POINT TO SECT0 
AND INCREMENT 
RETURN TO READ/WRITE 

READ/ WRITE TRAILING BYTES IN LAST BLOCK 

DOLAST: LDA LBLK ;WAS LAST BLOCK FULL ., 

DOLl: 

WRITL: 

WRL0: 

WRLl: 

WRL2: 

READL: 

REU3: 

RELl: 

REL2: 

CPI 080H 
MVI 
RZ 
MOV 
LDA 
LXI 
ADD 
MOV 
JNC 
DCX 
INR 
JNZ 
DCX 
INR 
LHLD 
MVI 
LDA 
ANA 
JZ 

E,0 

E,A 
HALF I 
H,SECT2 
M 
M,A 
DOLl 
H 
M 
DOLl 
H 
M 
TMEM 
c, 1 
TFCN 
A 
READL 

DONE, NO ERRORS 
SAVE NO BYTES TO READ/WRITE 
GET NO BLOCKS MOVED 

;ADD TO SECTOR COUNT 

;INCREASE NEXT BITS 

;DID NOT ROLL PAST ZERO 

GET BACK MEMORY POINTER 
ONLY ONE SECTOR TO READ/WRITE 
READ OR WRITE ? 

;READ 

WRITE LAST BLOCK IN A FILE WITH TRAILING ZEROS 

MVI 
MVI 
CALL 
IN 
CPI 
JNZ 
MOV 
INX 
OUT 
DCR 
JNZ 
IN 
CPI 
JZ 
IN 
CPI 

B,010H 
A,00AH 
COMND 
HSTAT 
014H 
WRL0 
A,M 
H 
TXHD 
E 
WRL0 
HSTAT 
017H 
REAS0 
HSTAT 
014H 

JNZ WRLl 
XRA A 
OUT 
JMP 

TXHD 
WRL2 

ENABLE VERIFY 
WRITE CODE 
SEND COMMAND 
REO, BSY MEANS WRITE DATA 

;WRITE DATA 

;COUNTER 

;REO, BSY, C/D, I/0 MEANS DONE 

;READ STATUS AND RETURN 
;REO, BSY MEANS WRITE DATA 

;WRITE A ZERO 

READ LAST BLOCK OF FILE IGNORING TRAILING BYTES 

MVI 
MVI 
CALL 
IN 

B,000H 
A,008H 
COMND 
HSTAT 

CPI 015H 
JNZ REL0 
IN 
MDV 
INX 
DCR 

RXHD 
M,A 
H 
E 

JNZ REL0 
IN 
CPI 
JZ 
IN 
CPI 

HSTAT 
017H 
REAS0 
HSTAT 
015H 

ECC AND RETRY 
READ CODE 
SEND COMMAND 
REO, BSY, I/0 MEANS READ 

;GET BYTE 
;PUT IN MEMORY 

;COUNTER 

;REO, BSY, C/D, I/0 MEANS DONE 

;READ STATUS AND RETURN 
;REO, BSY, I / 0 MEANS READ DATA 

JNZ 
IN 
JMP 

RELl 
RXHD 
REL2 

;READ AND IGNORE 

INITIALIZE CONTROLLER ******************************''***** 
PARMS: LXI 

XRA 
CMF' 
RNZ 
INR 
LXI 
MVI 
CALL 
LXI 
JMP 

H,RSFLG 
A 
M 

M 
B,000H 
A,0C2H 
COMND 
H,DTBL 
WRIT X 

;HAS CPU RESET OCCURED ., 

;NO 
;RESET DONE 

;ASSIGN PARAMETERS CODE 

;PARAMETER LIST 
:WRITE THE DATA 

DIS!< PARAMETER TABLE 

DTBL: DB 
DB 
DB 
DB 
D& 
DB 
DB 
DB 
DB 
DB 

PLSEW 
PLSEP 
SMODE 
NHEAD 
NCYL SHR 8 
NCYL AND 0FFH 
RWCC 
DRIVE 
NSEC 
000H 

PULSE WIDTH 
PULSE PERIOD 
STEP MODE 
NUMBER OF R/W HEADS 
MAX. TRACI< ADDRESS HIGH 
MAX. TRACK ADDRESS LOW 
REDUCED WRITE CURRENT TRACK 
DRIVE TYPE 
SECTORS/ TRACK 
RESERVED 

SEND COMMAND TO CONTROLLER ***************************** 
A 
SECT0 
SECTl 
SECT2 
B 
c 

COMND: DI 
PUSH 

COMN0: IN 
ANI 
JNZ 
DCR 
OUT 
POP 
CALL 
c DA 
CALL 
LOA 
CALL 
LOA 
CALL 
MDV 
CALL 
MDV 

REQOI<: PUSH 
RE000: IN 

CPI 
JNZ 
POP 
OUT 
RET 

COMMAND CODE 
MSB'S OF SECTOR ADDRESS 

SECTOR ADDRESS 
LSB'S OF SECTOR ADDRESS 
THE CONTROL FIELD 
NUMBER OF SECTORS 

PSW 
HSTAT 
004H 
COMN0 
A 
SELHD 
PSW 
REOot ; 
SECT0 
REOOK 
SECTl 
REam: 
SECT:: 
REQot : 
A,C 
REOQI.: 
A,B 
PSW 
HSTAT 
016H 
RE000 
PSW 
TXHD 

DISABLE INTERRUPTS 
SAVE COMMAND 
CHECK TO SEE IF BUSY OFF 

; SELECT COli TROLLER 0FFH 

;SEND THE COMMAND 
;MSB'S OF ADDRESS 

;HIGH ADDRESS 

;LSB'S OF ADDRESS 

;NO. SECTORS 

CONTROL FIELD 
SAVE THE BYTE 
RED, BSY, C/D MEANS WRITE COMMAND 



READ DATA ***************************** 
HL => MEMORY LOCATION FOR DATA 

' READX: IN HSTAT ;REO, BSY, CID, I/0 MEANS DONE 
READ0: CPI 017H 

JZ REAS0 ;GO GET STATUS AND MESSAGE 
READl : IN HSTAT ;REO, BSY, I/0 MEANS READ DATA 

CPl 015H 
JNZ READ0 
IN RXHD 
MOV M,A 
INX H 
JMP READl 

WRITE DATA ***************************** 
HL => MEMORY LOCATION WITH DATA 

WRITX: IN HSTAT ;REO, BSY, CID, I/0 MEANS DONE 
WRIT0: CPI 017H 

JZ REAS0 ;GO GET STATUS AND MESSAGE 
WRIT 1' [N HSTAT ;REQ, BSY MEANS WRITE DATA 

CPI 014H 
JNZ WRIT0 
MDV A,M ;WRITE DATA 
INX H 
OUT TXHD 
JMP WRITl 

READ STATUS AND MESSAGE ***************************** 
; 
REASM: IN HSTAT ;REO, BSY, CID, I/0 MEANS DONE 

CPI 017H 
JNZ REASM 

REAS0: IN RXHD ;GET THE STATUS BYTE 
MDV E,A ;SAVE IN E 

REASl: IN HSTAT ;REO, MSG, BSY, C/0 I / 0 MEANS READ 
CPI 01FH ; THE MESSAGE BYTE 
JNZ REAS1 
IN RXHD ;GET THE MESSAGE BYTE AND IGNORE 
MOV A,E ;TEST STATUS 
ANA A 
EI ;ENABLE INTERRUPTS 
RET 

'Tom Teaser' (Solution) Tom Napier 

Here was the puzzle; without using an MVI instruction or 
making any preconditions, load 06H into the A register us­
ing only two bytes. 

This odd puzzle arose from my observation that though 
I have always used SUB A to clear the A register, nearly 
all the published programs I have seen use XRA A. At first 
glance the effect of the two instructions is exactly the same, 
but there is a subtle difference. Both instructions clear the 
Carry and Sign flags, and set the Parity and Zero flags. The 
difference lies in the Auxiliary Carry flag. XRA A clears 
it, but SUB A sets it. This is not a dramatic difference unless 
a DAA instruction follows. The sequence XRA A : DAA 
sets A = Q and sets the zero flag. The sequence SUB A : 
DAA sets A = 6 and clears the zero flag. The prior content 
of the A register is immaterial. 

This little exercise shows that the 8080 instruction set can 
still have some surprises. This particular one has been hid­
den from me in ten years of programming experience. 
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BASIC 
TRAINING 

for 
COMPUCOLOR 
COMPUTERS 

LAST CHANCE! 
A limited number of cop­
ies of these two great 
books is available from: 

Doug Von Putte 
18 Cross Bow Drive 

Rochester, NY 14624 

Price: S 6.00 (USA) 
S 8.00 (overseas) 

You haven't mastered 
your CCII if you have not 
worked through both 
these fine tutorials! 

HURRY! 

for 

INTECOLOR 3651 and 

COMPUCOLOR II computers 

by David B. Suits 
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ASTR® 
The ASTRO program, presented here, 
calculates the celestial positions of the 
sun, moon, and all eight planets. The 
sun and planets are located to within a 
few minutes of arc, and the moon within 
a degree or so. Writing such a computer 
program presents a number of in­
teresting challenges, and ASTRO meets 
these with surprising results. 

Most of the necessary constants and 
equations have been obtained from the 
excellent book by Peter Duffett-Smith, 
"Practical Astronomy with Your 
Calculator.'' (See full reference in pro­
gram listing, lines 130-150.) This book 
presumes a scientific calculator or a 
computer with double precision 
arithmetic, and so a principle challenge 

Sample Prlntout of "ASTRO" 

6KY P06ITION6 FOR 1984 WED JUN 6 

LOCAL STANDARD TIME1 22 HOURS, 0 MINUTES 

FOR LAT. 40.72 LONG. WEST 74.02 ELEV, 10 METRES (New York Clty) 

DAYS SINCE JAN 0 THIS YEAR1 158 

TIMES IN HOURS1 LMT • 22 GMT a 3 
LST,. 1!5.0463 GST .. 19.9809 

ECLIPTIC ECLIPTIC RIGHT OECLI-
LONG. LAT. ASCENSION* NATION* 

BODY (OEGl (DEGl (HOURS) (DEG) 

SUN 76.372B 0 !5.01324 22.7443 
MOON 169.316 5.0097!5 11.4359 8.25356 
MERCURY !59.1972 -1. !56!54!5 3.82274 18.4519 
VENUS 73.8518 -.150447 4.8336 22.3159 
MARS 223.043 -1. 317!51 14.6783 -17.0109 
JUPITER 280.602 .117435 18.7681 -22.9014 
SATURN 221.261 2.!53943 14. 642!5 -12.7943 
URANUS 251.955 .0240665 16.6969 -22.2016 
NEPTUNE 269.816 1.23014 17,9867 -22.2116 
PLUTO 211.28 17.1477 14.3354 4. 19362 

HOUR ANGLE* AZIMUTH* ALTITUDE* PHASE 
BODY (OEG WEST) (OEG) (OEGl (0 TO 1) 

SUN 150.496 330.918 -20.8615 1 ' 
MOON 54. 1552 251.446 32.2 .525819 
MERCURY 168.353 347.24!5 -29.8454 ,764606 
VENUS 153. 19 333.211 -22.2139 .999087 
MARS · 5.51894 196.229 32.0417 ,964916 
JUPITER 304. 173 129,699 7.94875 .998402 
SATURN 6.0!5631 187.325 36.1923 .99913 
URANUS 33!5.24 155.087 22.9982 .999996 
NEPTUNE 31!L 893 138. 181 14.9048 .999995 

· PLUTO 10.6632 197.538 52.2351 . 999842 

* MOON POSITIONS ARE CORRECTED FOR PARALLAX, 

THE ABOVE ANGLES IN RAOIANS1 

1. 33296 0 1.31246 .396963 2.62664 5.77561 -.364102 
2.95!512 .0874366 2.99392 . 144052 .945186 4,38856 .::161996 
1.03319 -.0273222 1 I 00079 .322047 2.93831 6.06057 -.5209 
1.28896 -2.6259E-03 1,26543 .389486 2.67367 !5.81563 -.38770!5 
3.992B4 -.022995 3,84278 -,296897 ,0963237 3,2503 .559233 
4,89744 2.04963E-03 4.91348 -.399704 5.30881 2.26349 '138732 
3.96174 .0443214 3.8334 -.223302 . 10!5703 3.26943 .631675 
4.39745 4.2004E-04 4.37124 -.387491 5.85105 2.70678 .401395 
4,70917 .02147 4.70892 -,387666 5.51337 2.4117 .260138 
3.68753 .299293 3.7!53 .0731926 .186109 3.44769 .911674 
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Wallace Rust 
523 Britton Road 
Greece, NY 14616 

has been to maintain accuracy while us­
ing Compucolor's single-precision 
BASIC. 

Julian date is generally used by 
astronomers to refer to the time of 
events because it neatly avoids the 
peculiarities of the civil calendar. The 
Julian date is the number of days that 
have elapsed since January 1, 4713 B.C. 
If we want a precision of a few seconds 
per day, we will have Julian dates such 
as 2445538,1234 to work with. 
Therefore, in ASTRO we use an epoch 
(reference) of A.D. Jan 0,0 1980 in­
stead, and count days forward or 
backward from that. Another way of 
preserving precision is to work in ra­
dians as much as possible, and convert 
radians to time or degrees only for the 
output. 

Let us take a walk through the 
features of the program. At line 310 we 
dimension arrays for holding the orbital 
elements of the planets (PP), sun (SP), 
moon (MP), names (R$), and the 
calculated results (R). Lines 340-397 ex­
plain the subscripts. 

Constants are defined in lines 
400-450. They are entered to eight-digit 
precision because the Compucolor 
works to that precision internally. In 
lines 500-950 we load the arrays. 

At lines 2000-2310 we input the obser­
ving site. You can add your own loca­
tion to the program here, or you can 
type it in when the program runs by 
choosing "1" at the line 2200 prompt, 
which causes a branch to the input 
routine at lines 2400-2500. The date and 
time of observation are entered at lines 
2505-2630 . 

ASTRO begins its calculations at line 
2640, and they take about thirty 
seconds. Great care must be taken in 
calculating arctangents. The routine at 
lines 4100-4150 was written to do this 
correctly for all quadrants. You may 
have to modify the routine at lines 
5000-5030 to suit your own printer; the 
routine in the listing is for the Radio 
Shack DMP-110. 
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Calculation routines are headed by 
remarks and by references in brackets 
to the Duffett-Smith book. In the 
routines at lines 16500-16960 we take in­
to account the parallax caused by the 
nearness of the moon. (The only factor 
not taken into account in this program 
is the precession of the earth.) At lines 
17140-17300 we calculate look-angles 

for the chosen observing site. 

At line 20000 we output the results to 
the screen as three pages of tables. At 
the user's option (line 20760), results can 
also be directed to the printer. The 
routine at line 60000 permits a printed 
listing by typing "GOTO 60000" in 'im­
mediate' mode. 

The sample output for a particular 
time and site will allow you to debug 
your program. If any reader wants a 
listing of the 107 variables and their 
meaning, send me a 3 by 9 inch SASE. 
Ten dollars (US) will purchase both the 
list and a diskette in CCII v6. 78 format. 
This program uses about 12K of RAM. 

100 REM 
105 REM 
110 REM 
12~ REM 
130 REM 
140 REM 
145 REM 
150 REM 
160 REM 
i70 REM 
171 REM 
172 REM 
173 REM 

"ASTRO", CALC & PRINT ASTRONOMICAL POSITIONS, 
WALLACE R. RVST, 523 BRITTON ROAD, GREECE, NY 14616, 
VERSION! 9 JAN 198~ 

REFt "PRACTICAL ASTRONOMY WITH YOUR CALCULATOR", 
2ND EDITION, BY PETER DUFFETT-SMITH, 
CAMBRIDGE UNIVERSITY PRESS, (C) 1981. 
SECTION REFERENCES IN [ l. 

LAMBDA, SETA • ECLIPTIC LONGITUDE, LATITUDE 
ALPHA, DELTA : RIGHT ASCENSION, DECLINATION 
EPOCH JAN 0,0 1980 

180 REM CHANGE LINES ~000-5110 TO SUIT YOUR OWN PRINTER! 
185 REM ENTER YOUR FAVORITE STATIONS AT LINES 2000-23901 
190 REM 
200 REM X--- TITLE PAGE 
202 CLEAR 200 
205 PLOT 6,3,12,14 
210 PRINT TAB( 26)J 1PLOT 6,38JPRINT " > ASTRO < " 
220 PLOT 6,3,15;PRINT 
230 PRINT "THIS PROGRAM CALCULATES POSITIONS OF THE SUN, MOON, AND PLANETS." 
240 PLOT 6,~1PRINT "TURN ON THE PRINTER!" 
30~ REM I--- HOUSEKEEPING 
310 DIM PP(8,6),SP(~),MP(7),R.(9),R(9,7) 
330 REM 
340 REM 
350 REM 
352 REM 
3~4 REM 
356 REM 
358 REM 
360 REM 
362 REM 
364 REM 
366 REM 
368 REM 
380 REM 
382 REM 
384 REM 
386 REM 
388 REM 
390 REM 
392 REM 
394 REM 
395 REM 
396 REM 
397 REM 
398 REM 

PP(l,J) 1 

1=0 EARTH 
1 MERCURY 
2 VENUS 
:3 MARS 
4 JUPITER 
5 SATURN 
6 URANUS 
7 NEPTUNE 
8 PLUTO 

R (I, J) 1 
I•0 SUN 

1 MOON 
2 MERCURY 
3 VENUS 
4 MARS 
5 JUPITER 
6 SATURN 
7 URANUS 
8 NEPTUNE 
9 PI.UTO 

J•0 PERIOD 
1 LONG, AT EPOCH 
2 LONG, AT PERIH. 
3 ECCENTRICITY 
4 SEMI-MAJ AXIS (AU) 
~ INCLINATION 
6 LONG, ASCEN. NOOE 

J•0 LAMSDA 
1 SETA 
2 ALPHA 
3 DELTA 
4 HOUR ANGLE 
5 AZIMUTH 
6 ALTITUDE 
7 PHASE 

400 PI~ 3.1415926JP2s 6.28318~3tDR~ 57.29578tHR= 3.8197186 
410 KAa 360JKB~ 365,2422tKC= 13,1763966!KD= .1114041 
420 KE• .0529539!KF• 1,2739;KG= .1858tKH• .37 
4~~ KI~ 6.2886tKJ~ .214tKK= .6583tKL• ,16 
440 KM= ,001tKN• .065709822tKQ: 1.002738 
450 KR: .996647!KS~ 6378140!KT• 6378,16tREM (#35,36] 
500 REM I--- SUN ELEMENTS [P, 82J44] 
~10 RESTORE 520 
520 DATA 278,83354,282.596403, .016718,1,495985EB, ,533128 

_521 DATA_23.441884 
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520 DATA 278,88854,282,596403, .016718,1,495985E8, .538128 
.521 DATA .23.441884 . _ 
580 FOR J• 0TO 51 READ SP(J) 1NEXT 
620 DATA 64,975464,849.388068,151.950429,5.145396,.0549,.5181,384401,.9507 
630 FOR J• 0TO 71READ MP(J) 1NEXT 
700 REM I--- EARTH, MERC, VEN, MARS-PLUTO ELEMENTS [P, 100] 
705 RESTORE 710 
710 DATA 1.00004,98.83354,102.5964,.016718,1,0,0 
720 DATA .24085,231.2973,77,144218,.2056806,.3870986,7.0043579,48.094178 
730 DATA .61521,855,78352,131,28958,.0067826,.7238316,3.394485,76.499752 
750 DATA 1.68089,126,80788,335,690816,,0933865,1.5236883,1.8498011,49.4032 
760 DATA 11,86224,146.966365,14.009549,.0484658,5.202561,1,8041819,100.25202 
770 DATA 29,45771,165,32224,92,665897,.0556155,9.554747,2.4893741,113.48888 
775 DATA 84,01247,228,07085,172.73633,.0463232,19,21814,.7729895,73.876864 
780 DATA 164 , 79558,260.3579,47.867215,.0090021,30.10957,1.7716017,131,56065 
785 DATA 250.9,209.439,222.972,.25887,39.78459,17.137,109.941 
800 FOR I= 0TO 81FOR J• 0TO 61READ PP(I,J) 1NEXT 1NEXT 
900 REM X--- NAMES 
910 RESTORE 920 
920 DATA "SUN", "MOON", "MERCURY", "VENUS", "MARS", "JUPITER" 
921 DATA "SATURN" I "URANUS" I "NEPTUNE,, I "PLUTO II 

930 FOR J= 0TO 9:READ R$(J) I NEXT 
940 W$K "SUNMONTUEWEDTHUFRISAT" 
950 M$• "JANFEBMARAPRMAYJUNJULAUGSEPOCTNOVDEC" 
2000 REM X--- INPUT SITE 
2010 PLOT 6,21PRINT 1PRINT "AVAILABLE SITESI ":PLOT 6,6 
2020 PRINT " 1, -USER ' S CHOICE-" 
2030 PRINT " 2, GREENWICH (LONDON)" 
2040 PRINT " 8, NEW YORK, NY" 
2050 PRINT " 4. MIAMI , FL" 
2060 PRINT " 5, ERIE, PA" 
2070 PRINT " 6, GREECE, NY (RUST'S HOME)" 
2080 PRINT • 7, SAN DIEGO, CA" 
2090 REM ADD #8 HERE 
2100 REM ADD #9 HERE 
2110 REM ADD #10 HERE 
2120 REM 
2200 PRINT 1PLOT 6,1:INPUT "ENTER YOUR CHOICE (1 TO 6): ";Q 
2210 IF Q< lOR Q> 10THEN 2200 
2220 ON QGOTO 2400,2302,2303,2804,2305,2806,2307,2308,2309,2310 
2280 REM SY•LATITUDE; SX=LONGITIJOE; SE=ELEV IN METRES; TZ=TIME ZONES WESTWARD 
2802 SY• 51.51SX= 0:SE~ 101TZ= 0sGOTO 2500 
2308 SY• 40 , 721SX= 74.021SE• 10:T2= 5:GOTO 2500 
2304 BY• 25,77:SX= 80,21BE• ~:TZ• 51GOTO 2500 
2805 SY• 42,131SX• 80,06:SE= 2001T2= ~1GOTO 2500 
2806 SYa 43,286251SX• 77,638941SE• 1131TZ~ 5sGOTO 2500 
2307 SY= 32 , 76s5X= 117,2215E= 10:TZ= 8:GOTO 2500 
2808 REM ADO #8 HERE 
2309 REM ADO #9 HERE 
2310 REM ADD #10 HERE 
2390 REM 
2400 PRINT !PLOT G,3 
2410 INPUT "ENTER LATITUDE IN DEGREES: "1SY 
2420 IF SY< - 90DR SY> 90THEN 2410 
2480 INPUT "ENTER LONGITUDE IN DEGREES WEST OF GREENWICH: ";SX 
2440 IF SX< 00R SX> 360THEN 2430 
24~0 INPUT "ENTER ELEVATION IN METRES ABOVE SEA LEVEL: "lSE 
2470 INPUT "ENTER TIME ZONE NUMBER (0 TO 28) 1 ";TZ 
2480 TZ= INT (TZ) :IF TZ< 00R TZ> 23THEN 2470 
2500 LA• SY/ OR 
2505 REM I--- INPUT DATE & TIME 
2510 PLOT 6,~1PRINT !PRINT "ENTER DATE OF INTEREST: ":PLOT 6,3 
2520 INPUT "YEAR ( 1588 TO 2400) 1 " l TY 
2580 TY= INT (TY) 1IF TY< 15830R TY> 2400THEN 2520 
2540 INPUT "MONTH ( 1 TO 12): "; TM 
2550 TM= !NT (TM) 1IF TM< lOR TM> i~THEN 2540 
2560 INPUT "DATE (1 TO 31) 1 "lTD 
2~70 TO: INT (TO) 1IF TO< lOR TO> 31THEN 2560 
2580 PLOT 6,51PRINT "ENTER LOCAL STANDARD TIME OF INTEREST: ":PLOT 6,3 
2590 INPUT "HOUR (0 TO 23) 1 ";TH 
2600 TH• INT (TH) 1IF TH< 00R TH> 23THEN 2590 
2610 INPUT "MINUTE (0 TO 60, 0) 1 "l TN 
2620 IF TN< 00R TN> 60THEN 2610 
2630 LM= TH+ TN / 60 
2640 PRINT "IWAIT,' I. 
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27e0 REM X--- CALC DAYS SINCE JAN 0.0 1980 
2701 REM [COMPUCOLOR 'BIORHYTHMS'] 
2710 D1z TH/ 24+ TN/ 1440 
2720 M9= (- ll* INT (((14- TM)/ 12)+ KM) 
2730 J1= TO- 244709~+ INT ((1461* (TYt 480et M9) / 4)t KM) 
2740 J2= J1t INT ((367* (TM- 2- 12* M9)/ 12)t KM) 
2750 J1= J2- INT ((3* (TYt 4900+ M9 ) / 40e)t KM) 
2760 WD= J1- 7* INT ((J1/ 7)t KM)t 11WO= INT (WO+ KM) 
2770 DE= J1- 29219t 01 
2800 REM X--- CALC WHOLE DAYS SINCE JAN 0.0 THIS YEAR 
2801 REM [W. RUST] 
~§1~ 5$= "000031059090120151181212243273304334" 
2820 OJ= VAL (MID$ (0$,3* TM- 2,3))+ TO 
2830 LY= 01IF TY/ 4~ INT (TV / 4)THEN LY= 
2840 IF TY/ 400= INT (TV/ 400)THEN LY= 0 
2850 IF TM> 2THEN DJ= OJ+ LV 
3000 REM X--- LMT TO GMT [#9] 
3010 GM= LM+ TZ : IF GM> = 24THEN GM= GM- 24 
3030 REM X--- CALC GST AT JAN 0,0 THIS YEAR [#4,12] 
3035 Yz TV- 1:A= INT (Y / 100) :8= 2- At INT (A/ 4) 
3040 C= INT (365.25* Y) 1S~ 8+ C- 693597.51T~ S/ 36525 
3045 R= 6,6460656t 2400.051262* Tt .00002581* T* T 
3047 8= 24* TY- 45576- R 
3050 REM X--- GMT TO GST [#12] 
3070 T0= KN* OJ- 8 
3080 X= T0+ KQ* GM1GOSUB 4050:GS= X 
3100 REM X- -- GST TO LST [#14] 
3110 LS= GS- SX/ 15 1IF LS< 0THEN LS= LS+ 24 
3999 GOTO 10000 
4000 REM X--- SUBR X=MOD(X,360) 
4010 IF X< 0THEN X= X+ KA:GOTO 4010 
4020 IF X> = KATHEN X= X- KA:GOTO 4020 
4030 RETURN 
4050 REM X--- SUBR X=MOD(X,24) 
4060 IF X< 0THEN X= X+ 24:GOTO 4060 
4070 IF X> = 24THEN X= X- 24:GOTO 4070 
4080 RETURN 
4100 REM X--- SUBR A=ATN(Y/X) RADIANS 
4110 IF X< > 0THEN 4140 
4120 A= PI/ 2:IF Y< 0THEN A= 3* PI/ 2 
4130 RETURN 
4140 A= ATN (Y/ X) 1IF X< 0THEN A= At PI:RETURN 
4150 IF Y< 0THEN A= At P2 
4160 RETURN 
4200 REM X--- SUBR X=MOD(X,2*PI) 
4210 IF X< 0THEN X= X+ P2:GOTO 4210 
4220 IF X> = P2THEN X= X- P2:GOTO 4220 
4230 RETURN 
4300 REM X--- SUBR OUTPUT PAGING 
4310 IF Q$= "P"THEN RETURN 
4320 INPUT "IPRESS X<RETURN> XFOR MORE, ,, ";A$:PLOT 6,3 :RETURN 
5000 REM X--- SUBR SELECT PRINTER 
5010 POKE 33289,80:PLOT 15,27, 18,4,27,13:0UT 8,4 
5020 PLOT 30,19,27,28,27, 19:REM PRINTER FONT 
5030 RETURN 
5100 REM !--- SUSR SELECT CRT 
5110 . OUT_ 8, 25.5: POKE . 33265, 0: POKE . 33289, 64.t RETURN 
9999 REM 
10000 REM X--- SUN CALC [#42) 
10010 X: KA* DE/ K81GOSUB 4000!N= X 
10020 X= Nt SP(0)- SP(1) :GOSIJB 4000:SM= X/ DR 
10030 E~ KA* SP(2l* SIN (SM)/ PI 
10040 x~ Nt E+ SP(0) :GOSUB 4000:SL= X/ DR 
10050 R(0,0)= SL:R(0,1)= 0:REM SUN LAMBDA, BETA (RAD) 
10060 R(0,7):c 1 
11000 REM X--- MOON CALC [#61] 
11010 X= KC* DE+ MP(0) 1GOSU8 4000:L= X 
11020 X= L- KD* DE- MP(1) 1GOSU8 4000:MM= X/ DR 
11030 X= MP(2)- KE* DE:GOSUB 4000:N= X 
11040 C= L/ DR- SL1EV: KF* SIN (2* C- MM) 
11050 AE= KG* SIN (SM) 1A8= KH* SIN (SM) 
11060 X= MM+ (EV- AE- A3)/ DR:MM= X:REM CORRECTED ANOMALY 
11070 EC; KI* SIN (MM) 
11080 A4= KJ* SIN (2* MM) 
11090 L= L+ EV+ EC- AE+ A4 
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11095 D; L/ DR- SL 
11100 Va KK* SIN (2* D) 
11110 LD Lt v 
11120 Nz N- KL* SIN (SM) 
11125 J1= (L- Nl/ DR 
11130 'f; SIN (J1) * COS IMP (3 ) I DR) 
11140 X= COS (J1) 
11150 GOSUB 4100;X; A+ N/ DR:GOSUB 4200:R(1,0); X:REM MOON LAMBDA IRAD ) 
11160 J2= SIN (J1) * SIN (MP (3) I DR) 
11170 R(1,1)= ATN (J2/ SQR (1- J2* J2)) :REM MOON BETA (RADI 
11180 REM [#63] 
11190 R(1,7); (1- COS (D))/ 2:REM MOON PHASE 
12000 REM X--- EARTH CALC [#50] 
12010 X= KA* DE/ K8/ PP(0,0) :GOSUS 4000:NE: X 
12020 ME= NE+ PP(0,1)- PP(0,2) 
12030 X= NEt KA* PP(0,3l* SIN (ME/ DR)/ PI+ PP(0,1) :GOSU8 4000:LE= X 
12040 VE= LE- PP(0,2) 
12050 RE= (1- PP(0,3l* PP(0,3))/ (1+ PP(0,3l* COS (VE / DR)) 
13000 REM X--- BEGIN MERCURY THRU PLUTO CALC [#50] 
13005 FOR J= iTO 8 
13010 X= KA* DE/ KB/ PP(J,0) :GOSUB 4000:NP= X 
13020 MP= NP+ PP(J,i)- PP(J,2) 
13030 X= NP+ KA* PP(J,3)* SIN (MP/ DR)/ Pit PP(J,i) :GOSU8 4000:LP= X 
13040 VP= LP- PP(J,2) 
13050 RP= PP(J,4)* (1- PP(J,3)* PP(J,3))/ 11+ PP(J,3)* COS (VP/ DR)) 
13060 REM 
13065 J9= ILP- PP(J,6))/ OR 
13070 J1= SIN (J9)* SIN IPP (J,5) / DR) 
13080 PS= ATN IJ1/ SQR (1- J1* J1)) 
13090 Y~ SIN (J9)* COS (PP(J,5)/ DR) 
13100 X= COS (J9) * 
13110 GOSUB 4100:LP= A* DR+ PP(J,6) · 
13120 RP= RP* COS IPS) 
13200 IF J) 2THEN 15000 
14000 REM 1--- CONTINUE MERC & VENUS CALC [#50] * 
14010 J9= (LE- LP)/ DR 
14020 YG RP* SIN (J9) : X= RE- RP* COS (J9) 
14030 GOSUB 4100 
14040 X= 180+ LE+ A* DR:GOSUB 4000:LD= X/ DR 
14041 R(J+ 1,0)= LD:REM PLANET LAMBDA (RAD) 
14045 D; LD- LP/ DR 
14050 Y= RP* TAN IPS)* SIN (D) 
14060 X: RE* SIN (- J9) 
14070 A= ATN (Y/ X) : R(J+ 1,1 )= A:REM PLANET BETA (RAD) 
14080 REM [#54] 
14090 RIJ+ 1,7)= (1+ COS ID))/ 2:REM PLANET PHASE 
14100 NEXT J 
15000 REM I--- CONTINUE MARS-TO-PLUTO CALC (#50] * 
1501~ J9= ILP- LE)/ DR . 
15020 Y= RE* SIN (J9) :X= RP- RE* COS (J9 ) 
15030 GOSU8 4100: X= A* DR+ LP:GOSUB 4000 
15035 LD= XI DR:R (J+ 1,0)= LD:REM PLANET LAMBDA (RAD) 
15040 D= LD- LP/ OR 
15050 Y= RP* TAN (PSI* SIN (D) :X= RE* SIN (J91 
15060 A= ATN (Y/ X):RIJ+ 1,1)= A:REM PLANET BETA (RAD) 
15065 REM [#54] 
15070 R(J+ 1, 7)= (1+ COS (0) ) / 2:REM PLANET PHASE 
15080 NEXT J 
1~100 REM WE NOW HAVE LAMBDA & BETA FOR ALL BODIES 
16000 REM X--- CONVERT (LAMBDA,BETA) TO (ALPHA,DELTA) [#27] 
16090 EP 3 SP(5)/ DR 
16100 FOR I= 0TO 9 
16110 Jt: SIN (R(I,1))* COS (EP)+ COS (R(I,1)1* SIN IEPl* SIN (R(I , 0)) 
16120 R (I ,3).: ATN (J11 SQR ( 1- Ji* J1)): REM DELTA (RAD) 
16125 REM 
16130 Y= . sIN ( R (I I 0) ) * cos ( EP)- TAN ( R (I I 1) ) * sIN ( EP) 
16140 XK cos (R(I,0)) 
16150 GOSUB 4100:R(I , 2)= A1REM ALPHA (RAD ) 
16160 NEXT I 
16300 REM X--- CALC HOUR ANGLE [#24] 
16320 FOR I= 0TO 9 
16330 X= LS- RII,2l* HR:GOSUB 4050:HA= X/ HR 
16340 R(I,4)G HA:REM HOUR ANGLE (RAD) 
16350 NEXT I 
16500 REM 1--- MOON PARALLAX [#65] 
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16510 Y= 1- MP(4)* MP(4) 
16511 X= 1+ MP(4)* COS (MM+ EC/ DR) :PA= Y/ X 
16520 PK; PA* MP(6) :PH= MP(7)/ PA/ DR 
16800 REM X--- MOON PARALLAX [#35] 
16810 u~ ATN (KR* TAN (LA)) :H= SZ/ KS 
16820 PB= KR* SIN (U)t H* SIN (LA) :PC= COS (U)t H* COS (LA) 
16900 REM I--- MOON PARALLAX [#36] 
16910 HA= R(1,4) :R= 1/ SIN (PH) 
16920 Y= PC* SIN (HA) :X~ R* COS (R(1,3))- PC* COS (HAl 
16930 D= ATN (Y/ X) :Hi= HAt D 
16935 R(1,4)= H1:REM CORR. MOON HA 
16940 R(1,2l= R(1,2)- D:REM CORR. MOON ALPHA 
169~0 Y= R* SIN (R(1,3))- PB:X= R* COS (R(1,3))* COS (HA)- PC 
16960 R(1,3)= ATN (COS (H1l* Y/ X) :REM CORR. MOON DELTA 
17140 REM %--- CONVERT (ALPHA, DELTA) TO (AZ, ALT) (#25) 
17150 FOR I= 0TO 9 
17155 HA= R(I,4) 
17160 J1= SIN (R(I,3ll* SIN (LA)t COS (R(I,3ll* COS (LA)* COS (HAl 
17170 AL= ATN (J1/ SQR (1- J1* J1)) :R(I,6)= AL:REM ALTITUDE (RAD) 
17180 REM 
17190 Y= SIN (R(I,3))- SIN (LAl* J1 
17200 X= COS (LA)* COS (ALl :J2= Y/ X 
17210 A= ATN (SQR (1- J2* J2)/ J2l 
17220 IF J2< 0THEN A= A+ PI 
17221 IF HA< PITHEN A= P2- A 
17230 R(I,5)• A:REM AZIMUTH (RAD) 
17300 NEXT I 
20000 REM X--- PRINT RESULTS 
20010 PLOT 12 
20020 Q$= "S":REM RESULTS TO SCREEN FIRST 
20030 IF Q$= "P"THEN GOSU8 5000 
20080 W1$= MID$ (W$,WD* 3- 2,3) 
20090 M1$= MID$ (M$,TM* 3- 2,3) 
20100 PRINT "SKY POSITIONS FOR"1TY;" "IW1$;" "IM1$;" ";TO 
20110 PRINT 
20120 PRINT "LOCAL STANDARD TIME: ";TH;" HOURS, ";TN;" MINUTES" 
20130 PRINT 
20140 PRINT "FOR LAT. ";SYI II 

__ 20150 PRINT 
LONG. 'JIEST" ; SX l " ELEV. "l SE l II METRES,, 

20160 PRINT "DAYS SINCE JAN 0 THIS YEAR: ";OJ 
20170 PRINT 
20180 PRINT "TIMES IN HOURS: LMT =";LM;TAB( 36); "GMT =";GM 
20190 PRINT " LST =";LS;TAB( 36); "GST =";GS 
20200 PRINT :PRINT 
20210 PRINT " 
20220 PRINT " 
20230 PRINT "BODY 
20240 PRINT 
20300 FOR I= 0TO 9 

ECLIPTIC 
LONG. 
(DEG) 

ECLIPTIC 
LAT. 
(DEG) 

RIGHT 
ASCENSION* 
(HOURS) 

20310 PRINT R$(l);TA8( 12);R(I,0)* DRJTAB( 24);R(I,1)* DRJ 
20320 PRINT TAB( 36) ;R(I,2l* HR;TAB( 48);R(I,3l* DR 
20350 NEXT I 
20500 PRINT :PRINT 
20510 GOSUB 4300 
20520 PRINT " 
20530 PRINT "BODY 
20540 PRINT 
20600 FOR Ia 0TO 9 

HOUR ANGLE* AZIMUTH* 
(DEG WEST) (DEG) 

AL TITIJDE* 
(DEG) 

20610 PRINT R$(I);TAB( 12)JR(I,4l* DR1TA8( 24);R(I,5)* DRl 
20620 PRINT TAB( 36)JR(I,6)* DR;TAB( 48);R(I,7) 
20650 NEXT I 

DECLI-" 
NATION*" 
(DEG)" 

PHASE" 
(0 TO 1)" 

20660 PRINT :PRINT "*MOON POSITIONS ARE CORRECTED FOR PARALLAX. ":PRINT 
20670 GOSUB 4300 
20700 PRINT "THE ABOVE ANGLES IN RADIANS1 ":PRINT 
20710 FOR I» 0TO 9 
20720 FOR J= 0TO 6 
20730 PRINT TAB( J* 11.5)1R(I,Jll 
20740 NEXT J:PRINT :NEXT !:PRINT :PRINT 
20750 IF Q$~ "P"THEN 30000 
20760 INPUT "XDO YOU WANT ABOVE RESULTS SENT TO PRINTER? (lY XOR XNX) ";A$ 
20770 IF A$= "Y"THEN Q$= "P":GQTO 20030 
30000 GOSUB 51001GOTO 2000 
30010 END 
60000 REM 1--- LIST ON PRINTER 
60010 GOSUS 5000:LIST :PRINT :GOSUB 5100:END 
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Wator Tom Napier 

A spectacular assembly language presentation. 

12 Birch Street 
Monsey, NY 10952 

This program is an assembly language implementation of a pro­
gram suggested by A. K. Dewdney in the December, 1984 issue 
of "The Scientific American" (pp 14). The toroidal planet, WA­
TOR, is populated by sharks and fish. By establishing their initial 
numbers, their breeding times, and the nourishment required by 
the sharks, an ecological universe, having its own special rhythm, 
is created. The computer program plots before you, on the CRT, 
the evolution of this universe in terms of the populations of its 
two species of inhabitants. 

The assembly language code is commented sparingly and will not 
take long to type. Assembly has been ORGed at 8200H. The 
graphics character set is required. At run time, the following screen 
display will be presented, and you must set up the initial parameters 
for the ecology of W A-TOR. The numbers in parentheses are a 
suggested starting point. 

24 

WELC!I1E TO THE WATERY WORLD OF WA-TOR. 

YOU t'AY SELECT ITS POPULATI!tl. 

S~RKS ~D FISHES PROGR/ti 22112184 

COPYRIGHT <Cl 1984 T. H. ttiPIER 

~ IHPLEHENTATI!tl !tl THE C!I1PUCOLOR II OF THE 
PROGR/ti 'WA-TOR' DESCRIBED BY A. K. OEWI:tiE'f 
IN THE DECEMBER 1984 SCIENTIFIC AHERICA'i. 

DISPLAY SIZE 64 BY 32 

2K STORAGE, !tiE BYTE PER LOCATI (}4 
BYTE COOAINS H F SSS PM 

ORG. 8288H 

H = 1 IF OBJECT ALREADY HMO 
F = 8 IF FISH, 1 IF S~RK 
SSS = TIHE SINCE S~RK LAST ATE 
PM = TIHE SINCE LAST BREEDING 

IF FISH, SSS IS NOT NEEDED SO SSS := 188 
THUS A ZERO 8'/TE EQUALS ~ EHPT'f SPACE 

INITIAL FISH = 2XH, X = ~0!11 AGE 
INITIAL S~RK = 4XH 

WTOR : LXI SP ,STK 
lf..ll A,195 
STA UINP 
LXI H,INP 
SHLD UINPt1 
lf..ll A,31 
STA KBFL 
CALL STR 
DB 6,2,15,12,18 118,8 
CALL STR 
DB 'WELC!I1E TO THE WATERY WORLD OF WA-TOR.' 113 18 18 8 
CALL STR I I I 

DB 'YOU t'AY SELECT ITS POPULATI(}4.' ,13,18 118 18 

ENTER NlJ1BER OF FISHES ' <588l 
ENTER NlJ1BER OF S~RKS ? < 28 l 
ENTER FISH BREEDING TIHE <1-7> ? (3) 
ENTER S~RK BREEDING TIHE < 1-7> ? (6) 

ENTER TIHE TO STARVE A S~RK ( Hl ? W 

Now the display begins. Upper left numbers show the number of 
fish, followed by the number of sharks. Fish are in cyan, sharks 
in red, all on a blue background. The screen redraws itself about 
once each second. 

The suggested starting parameters appear at first to quickly 
diminish the fish population, but, within the first minute, you will 
observe that Nature has a way of striking a balance. In order to 
appreciate the operation and theory behind the concept 
demonstrated in this program, you should read the article by Mr. 
Dewdney, who presents a lucid and informative description of its 
performance. You will also share my admiration for the rendition 
that Tom Napier has presented. [ED] 0 

CALL 
DB 
CALL 
SHLD 
CALL 
DB 
CALL 
SHLD 
CALL 
DB 
CALL 
STA 
CALL 
DB 
CALL 
STA 
CALL 
DB 
CALL 
ADD 
ADD 
ADD 
STA 
CALL 
DB 
SUB 
STA 
CALL 

WTRl: CALL 
CALL 
CALL 
CALL 
LOA 
CPI 
JNZ 
LXI 
LXI 
PUSH 
LXI 
JHP 

STR 
'ENTER NlJ1BER OF FISHES ' 18 
NlJ1B 
NOF 
STR 
'ENTER NlJ1BER OF S~RKS ' ,8 
NlJ1B 
NOS 
STR 
'ENTER FISH BREEDING TINE (1-7l ',8 
NlJ1B 
FBA 
STR 
'ENTER S~RK BREEDING TIHE (1-7> ' ,8 
NlJ1B 
SBA 
STR 
'ENTER TIHE TO STARVE A S~RK <l-7> ',8 
NlJ1B 
A 
A 
A 
SSA 
STR 
6,34,12,8 
A 
KBFL 
SETU 
DISP 
SCOR 
FSCA 
SSCA 
ROY 
58H 
WTRl 
SP ,8842H 
H,38H 
H 
H,KBFL 
ESCD 

;HUL TIPL Y BY 8 
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INP: LXI H,I8UF CALL CLR ;CLEAR SEA 
H!1J A,E LHLD NOF 
CPI 13 H!1J 8,H 
JZ ICR H!1J C,L 
CPI 26 t1JI D,FBAS ;BARE FISH 
JZ 18S LOA FBA 
H!1J A,H H!1J E,A 
CPI 4 CALL FILL ;L~D SEA WITH FISHES 
RNC LHLD NOS 
INR A H!1J 8,H 

H!1J H,A H!1J C,L 
ADD L t1JI D,SBAS ;BARE SHARK 
H!1J L,A LDA SBA 
H!1J H,E H!1J E,A 

~ H!1J A,E CALL FILL 
CALL no t1JI A,3 
RET STA me ;SPEED-UP ~Dil11ZER 

RET 
ICR: H!1J A,H 

t1JI H,S FILL: CALL EHPT ;FIND EMPTY ~Dil1 LOCAl!~ 
INR A FLU: CALL ~D 

ADD L ~I 7 
H!1J L,A CHP E 
H!1J H,E JNC FLU 
CALL CRLF ORA D 
RET H!1J H,A 

DCX 8 
18S: H!1J A,H H!1J A,8 

OCR A ORA c 
~ JNZ FILL 
H!1J H,A RET 
t1JI A,26 
CALL no CLR: LXI H,SEA 
t1JI A ' ' ' LXI 8 ,SEAL 
CALL no CLRI: t1Jl H,8 
t1JI A,26 INX H 
CALL no DCX 8 
RET H!1J A,B 

ORA c 
NIJ18: LXI H,18UF JNZ CLRI 

t1JI 11 18 RET 
XCHG 
LXI H,8 EHPT: CALL ~D 

NIJ11 : LDAX D H!1J L,A 
CPI s CALL ~D 

JNZ NIJ11 ;WAIT TILL NIJ18ER INPUT ~I 7 
NlJ12: INX D H!1J H,A 

LDAX D CALL INDX 
CPI 13 H!1J A,H 
JZ NIJ13 ANA A 
H!1J B,H JiZ EHPT 
H!1J C,L RET 
DAD H 
DAD H INDX: PUSH D 
DAD 8 LXI D,SEA 
DAD H ;HL = 18tHL DAD D 
SUI 38H ;DIGIT TO NIJ18ER POP D 
CALL ADHL RET 

\ JHP NIJ12 
FOR ALL SEA, IF Fl SH HAKE ~Dil1 H!1JE 

NIJ13: H!1J A,L 
~I 7 FSCA: LXI H,SEA 
RET LXI B,SEAL 

FSCI: H!1J A,H 
SETU: LOA TSEC ~I HASK 

H!1J L,A CPI FBAS 
LDA THIN cz FH!1J ; FOLND I.H1!1JED FISH 
H!1J H1A INX H 

SHLD ~ ;~Dil11ZE DCX B 

t1JI A, 19 H!1J A,B 

STA RCYC ;RAND!l11ZER CYCLE COLNT ORA c 
JNZ FSCI 
RET 
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FI10V: PUSH B i SAVE COlMER JNZ PIC1 
lf.JI Bl8 i SEARCH CIND 1T1 IN POP H i CURRENT ADDRESS 
CALL PICK ;FIND HOVE T~T HEETS CIND. RET ;NOTHING FOUND 
JZ Flf.J1 ;NINE SO DO NOTHING PIC2: POP H ;DISCARD Y:Y 
HOV Alt1 ;FETCH FISH POP H i OLD ADDRESS 
INR A i INCREASE AGE lf.JI A11 
A'll 7 ;!'ASK AGE ~ A i SET NOT ZERO 
HOV 81A RET 
LOA FBA ;BREEDING AGE 
CHP 8 HOVE S~RKS 
lf.Jl A 1FBAStt1F ;HOVED FISH 
JNZ Flf.J2 SSCA: LXI H1SEA 
HOV H1A ;REJWEW\TE FISH LXI B1SEAL 
STAX D ;NEW FISH SSC1: HOV A1t1 

Flf.J1: POP B A'll 8C8H 
RET CPI SBAS i lti10VED S~RK? 

cz SNOV ;FIND S~RK HOVE 
Flf.J2: ORA B ;ADD AGE TO Fl SH INX H 

STAX D ;RETURN TO SEA DCX B 
lf.Jl N18 ;CLEAR OLD POSITIIN HOV A18 
POP 8 ORA c 
RET JNZ SSC1 

RET 
DTBL: DB 118181-11-1181811 

DB 118181-11-1181811 SELECT HOVE FOR S~RK 
DB 118181-11-1181811 BC = CURRENT POSITI IN 1 HL = SEA ADDRESS 

SEARCH FOUR ADJACENT LOCAT I INS SNOV: PUSH i SAVE COlMER 
B = SEARCH PATIERN 1 HL = CURRENT LOCATI IN lf.Jl B1FBAS ;!'ASK FOR Fl SH 
8C 1 DE LOST. HL UNCH;tlGEO. DE = FOUND LOCAT I IN CALL PICK 
ZERO FLAG IF NO I'ATCH FOUND JZ NEAT ;NO FISH 

lf.JI C18 i STARVE LEVEL 
PICK: PUSH JHP SAGE 

NOV A1H 
SUI SEA/256 NEAT: lf.Jl 818 ;!'ASK FOR SPACE 
NOV H1A CALL PICK 
HOV E1L JZ SI1J1 ;NO SPACE 
DAD H NOV A1H ;FETCH S~RK 
DAD H ADI B ;STEP STARVE 
NOV D1H iDE = lti1ASKED Y:Y A'll 38H 
CALL R;tlD ;A = R;tlDON BYTE HOV C1A ;STARVE AGE 
A'll 3 ;A = 8 TO 3 LOA SSA 
ADD A CHP c 
LXI H1DTBL ;DIRECTIIN TABLE JZ DIE ;STARVE 
CALL ADHL i INDEX INTO TABLE SAGE: HOV A1N i FETCH S~RK AGAIN 
lf.J) C14 INR A ;STEP AGE 

PIC!: PUSH D ;SAVE Y:Y POSJTJIN A'll 7 
NOV A1E NOV B1A ;AGE 
ADD N LOA SBA ;BREED AGE 
INX H CHP 8 
;tl) 3FH lf.JI A1SBAS+t1F ;HOVEO S~RK 
NOV E1A JZ SBRD ;BREED 
HOV A1D ORA B ;AGE 
ADO N ORA c i STARVE LEVEL 
INX H STAX D i LOAD NEW S~RK 
RRC DIE: lf.JI Hl8 ;DELETE OLD S~RK 
RRC SI1J1: POP B i RESTORE COlMER 
NOV D1A RET 
A'll 8C8H 
ORA E SBRO: HOV N1A ;NEW BORN S~RK 
HOV E1A ORA c ;STARVE LEVEL 
NOV A1D STAX D i OLD HUNGRY S~RK 
A'll 7 POP B 
AD! SEA/256 
HOV D1A ;DE = NEW SEA ADDRESS 
LDAX D ;W~T'S THERE? 
A'll !'ASK ;!'ASK NIN-ESSENTIALS 

~ CHP 8 CJ - ·ol'> ·- -

JZ PIC2 
· 7:!,. J '"-~ 

POP 0 ;GET Y:Y POSITIIN 
OCR c ;HORE 0 !RECTI INS? 
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RET PRINT FISH ~0 S~RK CDlNTS SHLD IWt4 
H!JJ A,L 

DISPLAY SEA ~0 COOENTS PRNT: LXI 8,8 POP H 
H!JJ E,C POP 8 

DISP: LXI H,78UH PUSH 8 RET 
LXI D,SEA LXI 8,18 IN-LINE STRING PRINT 

DSPI: LDAX 0 PUSH 8 
~I 7FH ; CLEAR HMO FLAG LXI 8,188 STR: POP H 
STAX 0 PUSH 8 H!JJ A,H 
~I HASK LXI 8,1888 INX H 
CPI FBAS PRTI: PUSH • 8 PUSH H 
LXI 8,8LNK H!JJ A18 ~ A 
JC OSP2 CHA RZ 
LXI 81SS'rl1 H!JJ 8,A rALL no 
.tiZ OSP2 H!JJ A1C JHP STR 
LXI 8 ,FSYH CHA 

DSP2: H!JJ H,C H!JJ C,A ORG 86E8H 
INX H INX 8 
H!JJ H,8 tf.Jl A,-1 STK: 
INX H PRT2: INR A 18UF: OS 6 
INX 0 DAD B NOF: OS 2 
H!JJ A,H JC PRT2 NOS: OS 2 
CPI 88H POP 8 FBA: OS I 
.tiZ OSPl DAD B SBA: OS I 
RET AOI '8' SSA: OS I 

INR !Wf1: OS 2 
SCOR: rALL CENS ;COlNT FISHES & S~RKS CPI '8' RCYC: OS l 

rALL STR .tiZ PNTJ 
DB 8,6,3,' ',8,8 OCR E ORG 8718H 
LHLO NOF .tiZ PNTJ 
rALL PRNT tf.JI A,' I SEAL EQU 888H 
LHLD NOS PNT3: rALL no 
rALL PRNT POP 8 SEA: OS SEAL 
RET H!JJ A,C ESEA: 

~ A 
CENS: LXI H,SEA JNZ PRTl FBAS EQU 28H ;BASIC FISH 

LXI B ,8 H!JJ A,L SBAS EQU 48H ;BASIC S~RK 
LXI 0,8 AD! '8 ' HASK EQU 68H ;IDENTIFirATION HASK 

CENI: H(JJ A,H rALL no HF EQU 88H ;HMO FLAG 
~I HASK tf.JI A,9 
JZ CEN2 rALL no 8LNK EQU 2828H ;B~K 
INX a ;FISH COlNT RET SSYH EQU 2173H ;S~RK S'rl1BOL CPI FBAS FSYH EQU 2678H ;FISH S'rl180L JZ CEN2 ~0111 NUHBER GENERATOR 
ocx B ;UNCOlNT FISH ESCO EQU l6FFH ;<l6FFH> INX 0 ;S~RK COlNT ~0: PUSH 8 CRLF EQU 17ClH ;<17C1Hl CEN2: INX H PUSH H no EQU 17C8H ;<17C8H> H!JJ A,H LOA RCYC ADHL EQU 194EH ;<194EH> CPI ESW256 H!JJ C,A 
.tiZ CENI LHLD IWf1 UINP EQU BlCSH XCHG RNOI: H!JJ A,H KBFL EQU BIOFH 
SHLO NOS DAD ' H TSEC EQU BIBAH t1(JJ L,C ~I 8A6H THIN EQU 8189H H(JJ H,B JPE RND2 ROY EQU BlFFH 
SHLD NOF INX H 
RET RN02: OCR c END WTOR 

.tiZ RNOI 

NOTICE: Intelligent Computer Systems, Huntsville 

I am sorry to report that the Muellers have moved back to Germany and ceased their 
business activities in the United States. Before leaving, they discussed with J. Norris the 
possibility of COLORCUE becoming their CCII software representative in the U.S. Nothing 
further has been heard about such an arrangement as of this issue. This means that there 
is no legal source for CCII software in this country. We hope to hear further from lrmgard 
Mueller about this and will report any change in status in CHIP. In the meantime, please 
contact COLORCUE about your software needs just in case we might be able to give 
assistance. 
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SEARCH Bob Mendelson 

A string search program for the 8000. 
27 Somerset Place 
Murray Hill, NJ 0797 4 

This program searches for a given string 
starting at a given address, both 
parameters set by the operator. It prints 
the start address of the found string 
location followed by the full string and 
all the characters after the string until 
a non-alphanumeric character is reach­
ed. It then prints the end address of the 
long string . 

The nice feature of the program is 
that it prints out a long string while re­
quiring the operator to enter only the 
first few search characters. For exam­
ple, names and addresses can be found 
by typing only enough characters to 
identify the required string. Even if 
several locations contain the same 
characters the string printout makes it 
easy to select the desired string. 

Here is how it works. The keyboard 
flags are first cleared. The program then 
asks for the start address of the search. 
If the operator knows the approximate 
location it will save a bit of time, but 
even running through the full 65535 ad­
dress space takes only a few seconds. 
The program now asks for the key 
characters of the search string. When 
this data is entered the search begins. 
The character at the search start ad ?The 
program then goes back to the start ad­
dress and proceeds to check each 
character to be certain each is 
alphanumeric (that is, having an ASCII 
value between 20H and 7FH.) If it is, 
it will be printed. If not, the 
alphanumeric print will stop and the end 
address will be printed by the EDIT2 
routine. 

The STR3 routine asks the operator 
to chose among "Continue", "Start a 
new string", or "End operation" op­
tions. This program has proven so 
valuable that it is best stored on 
EPROM for immediate and easy use. 
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0103 
010'3 
010F 
9FFF 
9FDF 
012A 
0EE4 
0133 
0006 
012110 
0011 
0013 
0015 
01210D 
000A 
000C 
000E 
01210F 
001D 
01211E 
00EF 

9E20 
9E22 
9E24 
9E2E. 
9E30 

0000 

1£)~01£) 

F01Zl1Zl 
F01Zll 
F004 

F01Zl7 

F00A 

F011 

AF 
32 
32 

CD 

0E. 
1E 
IZIC 
53 
52 
2D 

;STRING SEARCH 
, 
;BY R. MENDELSON, MODIFIED FOR COLORCUE 
;VERSION 3-23-85 

THIS ROUTINE SEARCHES FOR A GIVEN STRING STARTING 
AT A GIVEN ADDRESS BOTH SET BY THE OPERATOR 
IT PRINTS START ADDRESS OF THE FOUND STRING LOCATION 
FOLLOWED BY THE STRING AND ALL CHARACTERS AFTER IT, 
UNTIL A NON-ALPHA-NUMERIC IS REACHED. IT THEN PRINTS 
THE END ADDRESS OF LONG STRING. 

FF 
DF 

76 

13 
10 

45 
43 
0F 

;EQUATES, COMMON 
;-----------------------

CJ EQU 
co EQU 
LO EQU 
KEYBF1 EQU 
KEYBF2 EQU 
OSTR EQU 
EXHL EQU 
EX~·R EQU 
COLOR EQU 
BLACK EQU 
RED EQU 
YEL EQU 
CYAN EQU 
CR EQU 
LF EQU 
EP EQU 
BA70N EQU 
BA70FF EQU 
FORGND EQU 
BKGND EQU 
EOS EQU 

;EQUATES, SEARCH 

0103H 
010'3H 
010FH 
09FFFH 
0'3FDFH 
0012AH 
0EE4H 
0133H 
0E.H 
1E. 
17 
19 
22 
13 
10 
12 
14 
15 
2'3 
30 
23'3 

;CONSOLE INPUT 
;CONSOLE OUTPUT 
;LIST OUT 
;KYBD READY FLAG 
;KEYBOARD FLAG 
;STRING OUTPUT 
;PRINT CONTENTS OF HL ON SCREEN 
;INPUT 4 DIGIT HEX ADDDR 
;CCI STATUS 

;BLINK A7 OFF 

;END OF STRING 

;---------------------
ADDR1 
LEN1 
ADDR2 
ADDR3 
STR1 

SEARCH: 
9F 
9F 

F1 SERCH: 

0E ADDR: 
1D 

41 
48 

EQU 
EQU 
EQU 
EQU 
EQU 

. !FP1 

. PRINT 

. PRINT 

. PRINT 

.INPUT 
END IF 

ORG 

XRA 
STA 
STA 

CALL 

DB 

DB 

9E20H ;START OF SEARCH ADDRESS 
9E22H ;LENGTH OF STRII~G 

9E24H ;START OF 'SEARCH' ADDRESS 
9E2E.H ;END OF STRING ADDRESS 
9E30H ;STRING BEING 

'SEARCH FOR STRING' 
'VERSION 3-85' 
'ENTER ROUTINE ORIGIN ' 
RBEGIN 

RBEGIN 

A ;ZERO 
KEYBFl ;KYBD FLAG 1 
f',EYBF2 ;KYBD FLAG 2 

MESS ;PRINT MESSAGE 

SOUGHT 

COLOR,YEL,BA70N,BKGND,BLACK,FORGND,EP 

'SEARCH-',BA70FF 
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F019 00 0A 0A 
16 53 54 
41 52 54 
20 41 44 
44 52 45 
53 53 20 
3E 20 11 

F02E EF 
F02F CD 61 F1 
F032 22 20 9E 

F03S 21 66 F1 

F036 CD E4 F0 

F038 2A 20 9E 
F03E 11 30 9E 
F041 3A 22 9E 
F044 47 

F045 1A 
F046 BE 
F047 C2 53 F0 
F04A 23 
F04B 05 
F04C CA 50 F0 
F04F 13 
F050 C3 45 F0 

F053 2A 20 9E 
F056 23 
F057 22 20 9E 
F05A C3 3E F0 

F050 3A 22 9E 
F060 2B 
F061 30 
F062 C2 60 F0 
F065 22 24 9E 
F066 CD 76 Fl 
F06B 00 0A 0A 

13 41 44 
44 52 45 
53 53 11 
20 3E 20 

F07A 13 EF 
F07C 2A 24 9E 
F07F CD E4 0E 

F062 CD 76 Fl 
F06S 16 20 EF 
F068 2A 24 9E 
F06B 7E 
F06C 23 

F060 06 20 
F06F DA 90 F0 

F092 06 60 

F094 02 90 F0 
F097 CD 09 01 
F09A C3 SB F0 
F090 22 26 9E 
F0A0 CD 76 Fl 
F0A3 13 20 54 

4F 11 20 
3E 20 13 
EF 

F0AD 2A 26 9E 
F080 2B 
F0Bl 2B 
F0B2 22 26 9E 
F085 CD E4 0E 
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STR: 

DB 

DB 
CALL 
SHLD 

LXI 

CALL 

BEGIN: LHLD 
CONT: LXI 

LOA 
MDV 

CR,LF,LF,CYAN,'START ADDRESS> ',RED 

EOS 
HEX IN 
ADDR1 

H,MSG1 

INPUT 

; 
;STORE ADDRESS OF SEARCH START 

ADDRl ;LOAD STARTING ADDRESS 
D,STR1 ;LOAD STRING 
LEN1 ;LOAD STRING LENGTH 
B,A ;MDV LENGTH TO B 

;COMPARE STRING WITH MEMORY 

COMP: LDAX 
CMP 
JNZ 
INX 
OCR 
JZ 
INX 
JMP 

;STRING DID NOT 

NOTEQ: LHLD 
INX 
SHLO 
JMP 

0 ;LOAD STRING BYTE 
M ;COMPARE WITH MEMORY 
NOTEQ ;BRANCH IF NOT EQUAL 
H ;INCREMENT HL POINTER 
B ;DECREMENT LENGTH COUNTER 
EQUAL ;BRANCH IF DONE 
0 ; INCREMENT STRING POINTER 
COMP ;CONTINUE TESTING 

COMPARE, ADVANCE MEMORY START POINT 

ADDR1 
H 
AODR1 
CONT 

;LOAD NEW START ADDRESS 
; INCREMENT 
;SAVE END ADDR OF FIND 
;START TEST AGAIN 

;PATTERN DID COMPARE 

EQUAL: LOA 
COUNT: DCX 

OCR 
JNZ 
SHLD 

STOP: CALL 
DB 

DB 
LHLD 
CALL 

EDITl: CALL 
DB 
LHLD 

EDIT1A: MDV 
INX 

LEN1 
H 
A 
COUNT 
ADOR2 
MESS 

;POINT TO LENGTH 
;REDUCE ADDR AND COUNT 

;ZER0? 
;SAVE START ADDR OF FIND 

CR,LF,LF,YEL,'ADDRESS',RED,' > ' 

YEL,EOS 
ADDR2 
EXHL 

MESS 
CYAN,' 
ADORe 
A,M 
H 

;RECOVER THE START ADDR TO HL REG 
;PRINT START ADDR OF STRING 

', EOS 
;GET START ADDR OF FIND 
;GET STRING CHARACTER 

;IS CHAR NON-ALPHA-NUMERIC? 

SUI 
JC 

SUI 

JNC 
CALL 
JMP 

EDIT2: SHLD 
CALL 
DB 

LHLD 
DCX 
DCX 
SHLD 
CALL 

20H 
EDIT2 

60H 

EDIT2 
co 
EDIT1A 
ADDR3 
MESS 

;IS IT LESS THAN 20H ? 
;YES, END STRING PRINT 

;IS IT GREATER THAN 7FH? 
;-60H=7FH-1FH, 20H BECOMES 1FH BECAUSE­
;---SUBTRACT IS COMPLIMENT + 1 
;YES, END STRING PRINT 

;LOOK AGAIN 
;SAVE END ADDR OF STRING 

YEL,' TO',RED,' > ',YEL,EOS 

ADDR3 
H 
H 
ADDR3 
EXHL 

RECOVER END ADDR (1 BYTE AFTER STR +EF> 
ADJUST TO LAST CHARACTER ADDRESS 

SAVE END ADDR OF STRING 
PRINT AODR OF END OF STRING 
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F0B8 CD 76 F1 STR3: CALL MESS ; 
FIZIBB 11)0 lilA 121A DB CR,LF,LF,RED,'C',CYAN,'ONT, ' 

11 43 16 
4F 4E 54 
2C 20 

F121C6 11 4E 16 DB RED,'N',CYAN,'EW, ' 
45 57 2C 
211) 

FIIJCD 11 45 16 DB RED,'E',CYAN,'ND ) ', EOS 
4E 44 2111 
3E 20 EF 

FIIJD6 CD 03 1211 CALL CI ;GET ANSWER 
F00'3 FE 43 CPI 'c• ;IF ANS IS Yes THEN 
FIZIDB CA 3E Fill JZ CONT ;CONTINUE TO LOOK FOR SAME STRING FROM 

; END OF ADDRESS OF LAST f i ND 
Fill DE FE 4E CPI 'N' ;IF ANS I S New THEN 
FIZIEIII CA IIJ7 Fill JZ SERCH ;BEGIN AGAIN 

;ANY OTHER CHARACTER WILL TERMINATE PROGRAM 

FIZIE3 CF RST ;TERMINATE PROGRAM 

; INPUT ROUTINE 
;-------------
; INPUT ROUTINE: ALLOWS BACKSPACE <ERASES CHARACTER>, 
;ERASE LINE AND ALSO LINE EDIT. BACKSPACE TO THE ERROR, 
;CORRECT AND CURSOR RIGHT TILL END OF INPUTS. CURSOR 
;WILL GO NO FURTHER. 

FIIJE4 E5 INPUT: PUSH H ;SAVE POINTER TO STRING 
FiliE5 CD 2A IZI1 CALL OSTR 
FIIJE8 21 3111 '3E LXI H,STR1 ;POINT TO OUR INPUT BUFFER 
F0EB AF XRA A ;ZERO 'A' 
F0EC ill6 20 MVI B,2IZIH 
FIIIEE 77 INPUT1: MDV M,A 
FIIJEF 23 INX H 
Fill Fill IIJ5 OCR B 
FIIJF1 C2 EE F121 JNZ INPUT1 ; ZERO 7 "J PLACES IN THE BUFFER 

F0F4 21 3IZI '3E Y1: LXI H,STRl ;POINT TO THE BUFFER 
F0F7 06 II) II) MVI 8,121 ;' B' AS A COUNTER 
F0F'3 CD IZI3 1211 Y2: CALL CI ; INPUT 1 HIT OF KB 
F121FC FE 1A CPI 1AH ;IS IT A BACKSPACE ? 
F0FE CA 16 Fl JZ Y4 ; IF YES, JUMP 
F11211 FE 0B CPI 0BH ; IS IT AN ERRSE LINE ~ 

Fl03 CA 2B F1 JZ Y& ;IF YES, JU~IP 

F1ill6 FE 1'3 CPI 1'3H ;IS IT A CURSOR RIGHT ~ 

F11218 CA 50 F1 JZ Y8 ;IF YES, JUMP 
F10B FE 00 CPI 0DH ; IS IT A 'RETURN' ? 
F1111D CA 38 F1 JZ Y7 ;IF YES, JUMP 

;NONE OF THE ABOVE 

F11ill 77 MDV M,A ;PUT INPUT IN BUFFER 
F111 23 Y3: INX H ;INCREMENT BUFFER 
Fl12 04 INR B ;INCREMENT COUNTER 
F113 C3 F'3 F0 JMP Y2 ;LOOP t i 11 ONE OF ABOVE 

;COMES HERE IF INPUT IS A BACKSPACE 

F116 28 Y4: DCX H ;DECREMENT BUFFER 
F117 1215 OCR B ;DECREMENT COUNTER 
F118 CA 2B F1 JZ Y6 ;IF RESULT OF BACKSPACE => THEN .. 
F11B FA 2B F1 JM Y6 ; INPUTS, ERASE LINE & DO ALL OVER 
F11E 3E 20 MVI A,20H ;ELSE, •••••..•.•..•.•••...•..•.. 
F12121 CD 0F 1111 CALL LO ; .••.•• ERASE THE CHARACTER •••... 
F123 3E 1A Y5: MVI A, 1AH ; ....•• BACK UP THE CURSOR .•...•• 
F125 CD iliF 1111 CALL LD 
F128 C3 F'3 Fill JMP Y2 ;GO GET NEXT INPUT 

;COMES HERE IF INPUT WAS AN ERASE LINE 

F12B 3E 0B Y6: MVI A,121BH 
Fl2D CD 0F 1211 CALL LD ;ERASE THE LINE 
Fl30 E1 POP H ;GET POINTER TO STRING 
Fl31 E5 PUSH H ;SAVE IT AGAIN 
Fl32 CD 2A 01 CALL OSTR ;REPRINT THE STRING 
Fl35 C3 F4 F0 JMP Yl ;GO DO IT ALL OVER AGAIN 
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F138 AF 
F13'3 BB 
F13A CA 28 F1 
F13D 78 
F13E 32 22 '3E 
F141 3E EF 
F143 77 
F144 3E 0D 
F146 CD 0F 01 
F14'3 3E 0A 
F14B CD 0F 01 
F14E E1 
F14F C'3 

F150 7E 
F151 A7 
F152 CA 23 F1 
Fl55 3E 1A 
F157 CD 0F 01 
F15A 7E 
F15B CD 0F 01 
F15E C3 11 F1 

F161 0E 01 
F163 CD 33 01 
F166 E1 
F167 C'3 

;COMES HERE 
Y7: XRA 

CMP 
JZ 

Y7A: MDV 
STA 
MVI 
MDV 
MVI 
CALL 
~'!VI 

CALL 
POP 
RET 

IF INPUT WAS A 'RETURN' 
A TEST FOR Cr W/0 INPUT 
B IS COUNTER STILL ZERO ? 
YG IF YES, DO IT OVER 
A,B NEEDED TO COUNT STRING LENGTH 
LEN1 FOR SEARCH PRG. 
A,23'3 
M,A 
A, 13 
LO 
A, 10 
LO 
H 

--PUT AN 'EF' AT END OF-----
--INPUTS, MAKING A STRING OF IT 
Cr 
SEND 
Lf 
SEND 
ELIMINATE POINTER TO STRING 

;COMES HERE IF INPUT WAS A CURSOR RIGHT (_) 

YB: MDV 
ANA 
JZ 
MVI 
CALL 
MDV 
CALL 
JMP 

HEXIN: MVI 
CALL 
POP 
RET 

A,M 
A 
Y5 
A, 1AH 
LO 
A,M 
LO 
Y3 

c, 1 
EXPR 
H 

;FETCH CHARACTER 
;IS MEMORY A ZERO? 
;IF YES, IGNORE CUR.RIGHT 
;MEMORY not A ZERO 
;BACK .CURSOR UP ONE 
;FETCH THE CHARACTER 
;PRINT IT 
;GO GET NEXT INPUT 

;COUNTS FOR FOUR BYTES OF ADDRESS 
;---FETCH BYTES TO STACK,THEN--­
;--PLACE DATA IN HL REG AS START ADDR.--

F168 0D 0A 16 MSG1: 
53 54 52 

DB CR,LF,CYAN,'STRING > ',RED 

4'3 4E 47 
20 3E 20 
11 

F175 EF 

F176 E1 
F177 CO 2A 01 
F17A E'3 

F17B 

F17B 

F17B F000 

DB EOS 

;CALL FOR MESSAGE PRINT 

MESS: 

REND: 

POP 
CALL 
PCHL 

.IFP1 
• PRINT 
• PRINT 
• PRINT 
END IF 

END 

H 
OSTR 

FETCH POINTER TO MESSAGE 
PRINT MESSAGE 
RETURN TO PROGRAM 

'PROGRAM ORIGIN • ',RBEGIN 
'PROGRAM SIZE ',RENO-RBEGIN 
'PROGRAM END •,REND 

SEARCH 

A BUG IN FASBAS! Peter Hiner Please check each entry carefully before hitting RET, and 
at the end, check the disk directory to be sure you have sav­
ed FASBAS.PRG;25 with the same values for size and load 
address as for v12.24. 

I regret to advise those of you who have the latest version 
(v 12.24) ofF AS BAS that I have allowed a fatal bug to creep 
in. This bug was not present in earlier versions, so the cor­
rective action outlined below should be applied only to 
vl2.24. 

ESC W 
ESC D 
LOAD FASBAS.PRG 
ESC E 
POKE 39805,4 
POKE 39234,53 

ESC D 
SAVE FASBAS.PRG;25 

to be sure of a clean start 
to enter FCS 
in response to FCS 
to return to BASIC 
to eliminate the bug 
optional entry to change 

display header to vl2.25 
back to FCS 

82All 173F 
; save update to disk 
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Columns 
should read: 

SIZE 
002F 

LBC 
3F 

LADR 
82A0 

SADR 
82AB 

Credit for discovery of this bug goes to Doug Van Putte 
who presented me with a BASIC program that appeared to 
compile satisfactorily but caused the assembler (FBASM) 
to crash. I discovered the reason for this to be an error in 
the size of output buffer allocated within FASBAS. Runn­
ing on a 32K machine, F AS BAS would overflow the top of 
RAM if a medium to large BASIC program was being com­
piled. On a 16K machine not even a small BASIC program 
could be compiled! I am sorry for any inconvenience caus­
ed. This debugged release of FASBAS will now be official­
ly called vl2.25. 0 
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TRACE A printing disassembler for the CCII. 

Thomas Wulff 
80 Bowen Road 
Churchville, NY 14428 

TRACE is a program that allows the 
user to observe the operation of a 
machine language program one instruc­
tion at a time. On each machine 
language instruction, TRACE causes the 
instruction to take place and prints the 
results of the instruction on the screen. 
The "results" include a printout of the 
status of all the 8080 registers, the stack 
contents, memory addresses, and the 
program counter. TRACE differs from 
other disassemblers in that the opera­
tions actually occur. Therefore, JMPs, 
and CALLs are properly executed. 
TRACE acts as though it were a 
microprocessor but it only simulates a 

PAG E 
GAME.P RG <CHRIS ZERRl 
START ADDRESS 36864 

microprocessor, in a sense. For exam­
ple, if the code being traced places 
characters on the screen, they will not 
actually appear there, but the register 
and memory contents will be accurate­
ly simulated. 

The operation of TRACE is more clear­
ly seen in the accompanying printout. 

TRACE requires a single disk, at least 
16K RAM, and a printer connected to 
the MODEM port. To operate the pro­
gram, a machine language auxiliary pro­
gram, PR0042.PRG;l is loaded into 
memory. If PR0042 is on the same disk 
as TRACE, it will automatically load 

before tracing begins. If, for some 
reason, PR0042 becomes altered during 
the run, it may be reloaded by inserting 
the program disk and entering 'RUN 
4000' from Basic. 

The program prompts the user for 
several replies at the start of the pro­
gram. The user must, at this time, 
specify the following parameters: 

1) the number of printer lines per page. 
The default is 80 lines/page, although 
most printer paper will require an entry 
of 66 lines or less. The program will 
generate a page command based on this 
number. The title, page number, and 

Ct1D 1 SZAPC' A I 8 I c I D ! E ! H ! L 'DATA SP AD R'MEM MHDR 
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------------------------+-----+---+---+---+---+---+---+---+-----------+---------
36864 34 SHLO 1 6698 I ' 1 850 8 
36867 172 XRA H !00010 1 9 1 

36868 55 STC !000 11' 
36869 58 LOA 8328 1 00~11 ! 69! 
36872 55 STC ! 00011 I 

-~----------------------+-----+---+---+---+---+---+---+---+-----------+---------
36 873 48 *** UOF << 
36874 50 STA 36410! 
36877 32 *** UOF (( 
36878 80 MD'J 0' 8 I 66 I 
36879 83 MDV D,E I 69! 
------------------------+-----+---+---+---+---+---+---+---+-----------+---------
36880 
36881 
36882 
36883 
36884 

87 MDV O,A 
0 NDP 

77 MOV C ,L 
144 SUB 8 
202 JZ 

I 00110 I 

21250' 

I 69! 

! 76! 
3! 

------------------------+-----+---+---~---+---+---+---+---+-----------+---------
36887 88 MDV E' 8 ! . I I 66! 
36888 172 XRA H 1 00010 1 75 1 ' 

36889 189 CMP L I 10011! 
36890 40 *** UOF (( 
36891 83 MOV D,E I 66 1 

------------------------+-----+---+---+---+---+---+---+---+-----------+---------
36892 76 MDV C,H ! 72~ 

36893 79 MDV C,A I 75! 
36894 41 DAD H !10010! I 144! 152 1 

36895 164 AND H ! e 111 a' 0! 
36896 50 STA 13877! 
------------------------+-----·---+---+---+---·---+---+-~-+-----------+---------
36899 1 66 AND M ! 0 1 0 1 0 ! 0 ! 
36900 189 CMP L 1 00001 1 

36901 40 *** UOF << 
36902 83 HOV D,E ! 66! 
36903 72 MOV C,8 I 66 1 

------------------------·~----+---+---+---·---+---+---+---+-----------+---------
36904 73 MDV C,C I 66' 
36905 41 DAD H !00001! ! 33! 48 1 

36906 58 LOA 9284!00001!130! 
36909 40 *** UDF << 
36910 49 LXI SP , 10547 1 '52705 1B547' 
------------------------+-----+---+---·---+---+---+---+·---·---~-------+---------
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start address are printed as a header on 
each page. 

2) the number of characters/line for 
printout. The default width is 80 
characters. 

3) the title of the program. Any text 
header may be entered here, and will be 
printed at the top of each printout page. 
The header must be restricted to the 
number of characters/line specified 
above. 
4) the start address of the program. This 
is the address at which TRACE will 
begin disassembly. You must be certain 
that the address you supply is a logical 
starting address of a program or inter­
rupt. The starting address is in decimal. 

5) the printout destination, (S)creen or 
(P)rinter. 

6) the printer Baud rate. You will enter 
the exact rate (ie: '2400', or '300'). 
TRACE does not recognize the familiar 
1-7 entries here. 

After this preliminary information is 
entered, the program will 'trace' until a 
HL T instruction is reached or the AT­
TEN/BREAK key is pressed. Since 
TRACE uses a machine language pro­
gram, the registers and other processor 
parameters are not destroyed when the 
program is re-run, provided that 
PR0042 has not been reloaded in the 
meantime. 

TRACE places PR0042.PRG im­
mediately after the Basic portion of 
TRACE. If you alter the Basic portion, 
in terms of its byte count, and get an 
OM error, you do not have to reassem­
ble PR0042. At the beginning of the 
Basic program you will see 'AO = 165'. 
This is used to set the top of Basic RAM. 
It is also used in placing PR0042 in the 
appropriate memory area. Increasing 
'AO' will provide more Basic memory 
space and also load PR0042 to a higher 
address. This load includes address 
changes in PR0042. TRACE also iden­
tifies any undefined functions but does 
not operate on them. 

TRACE is available from the CHIP 
library in the form of seven files, in­
cluding all source code and the assembl­
ed versions. The following printout 
demonstrates a typical TRACE output 
for the first few lines of code from Chris 
Zerr's GAME.PRG from the animation 
article in COLORCUE, VOL VI, No 5, 
p 12. D 
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Assembly Language Programming, Part XVII: 

"Pesticidal Programming" Using IDA's Monitor. 

W. S. Whilly 

As promised (last year!) we will continue with our explora­
tion of IDA, this time looking at the Interpret command 
and a few esoteric facilities of IDA. 

IDA's monitor operates on a pseudo-8080 processor; that 
is, the register contents are simulated on the CRT for readout 
purposes. The best way to explore this marvelous instruc­
tional and debugging aid is with a short test program. Listing 
I has an assembler printout of the program we will use. Type 
it on your screen editor now and assemble it. 

To explore a PRG file with IDA's monitor, first RUN IDAE 
(or IDA4). Next, I usually fill a good portion of memory 
with OOH so I can tell exactly where my program begins and 
ends. To do this type as follows: 

lDA>F 8288 DFFF 88 
Now we can load the PRG file from IDA: 

IDA>XLOA HON.PRG 
We do not specify a loading address, so IDA will use the 
loading address in the directory (8400H). You may verify 
the presence of the program by disassembling at 8400H: 

1 DA>D 8288 15+ 

... and there it is! We will now step through the program 
one instruction at a time, using the 'I' command. Clear the 
screen with the ERASE PAGE key. Now type in this 
command: 

IDA> 18488 8488 
In this command format the first 8400 is the address at which 
you want to begin executing. The second 8400 is a break 
point. Making the two numbers the same allows an examina­
tion of all the initial conditions without executing any of 
the program instructions. What you should see is this line 
on the CRT: 

&4\H) 2100&8 LXI H,&aStJH ; ??? 
PC 8 C 0 E H L A C P A 2 S M SP SP•0 SPt" SP•4 SP•o 

a4aa aaaa aa~a oaea aa a a a a a C3 4002 4uoc C33E cs3~ 3281 

The top line of the display shows the next instruction to be 
interpreted, in the usual IDA disassembly format. On the 
next line, from left to right, the display shows the address 
in the program counter (8400), the BC, DE, and HL registers 
(all OOH), the accumulator, five flag bits, the current con­
tents of the memory location held in HL (really the first byte 
of the operating system, since HL holds OOOOH), the IDA 
stack pointer (40D2 in my computer, but your contents may 
differ depending on what you have done most recently with 
the computer and which version of IDA you are using), the 
current stack contents (SP + 0) plus the last three stack 
entries. 
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Each instruction, in turn, is processed by IDA by pressing 
the BLUE color key (or CTL T). Press this key once now . 
The following line will be displayed: 

840 3 39 D!'.D SP ; 9 
PC 8 C D E H L A C P A Z S M SP SP+e SP+2 SP+4 SP+6 

B4o3 0eea 0000 0000 ee a 0 e o a C3 4002 4CF8 C33E C532 3281 

The program counter has advanced to 8403 because LXI 
H,xxxx is a three byte instruction. You will notice a change 
in the stack contents (at the star in the line above) because 
IDA is using the stack as it runs the monitor. We are in the 
process of assigning our own stack so it will reflect only our 
own work and not that of IDA herself. Press BLUE again' 
and you will see the effect of DAD SP: 

84o4 22e09A SHLD 9A00H ; "iZ 
PC B C 0 E H ~ A C P A Z S M SP SP+& SP+2 SP+4 SP+6 

8404 ~aee aaea 4802 ae a a a e e EA 40D2 4CF8 C33E C532 3231 

The HL registers now hold the current stack pointer address 
(40D2 for me). You'll notice that M has changed, because 
the memory pointer has changed. M does not hold a byte 
shown in the first stack position on the screen, as we would 
expect, because IDA is deceiving us a bit about the 'real' 
contents of HL. However, we will change all of that when 
our own stack is clearly defined . When we press BLUE 
again, we will be saving the IDA stack pointer at address 
9AOOH. You could leave the interpreter and use IDA's Peek 
provision to examine that address, but we've done a clever 
thing. Press BLUE: 

8407 31il09A LXI SP,9A00H ; 1•2 
PC B C 0 E H L A C P A Z S M SP SP+0 SP+2 SP+4 SP+6 

8407 0000 &000 4002 00 0 0 a e e EA 4eo2 4CFB C33E C532 3281 

You'll see the contents of address 9AOOH in the stack pointer 
address (SP + 0), which is right where we placed it! The next 
instruction, LXI,SP 9AOOH will establish our new stack. 
Press BLUE and see the following: 

841;A 018201 LXI B,01U:;::H i ??? 
PC B C 0 E H L A C P A Z S M SP SP+e SP•2 SP+4 SP+6 

84eA eee0 0eee 40D2 e0 0 o o 0 e EA 9Au0 4eo2 0000 0eue 0eeo 

The stack pointer is now 9AOOH, and since we cleared 
memory in that area, all the stack positions are OOOOH ex­
cept for the 9AOOH we recently placed there. This makes 
it easy to follow stack operations. Press BLUE: 

8400 168F MV! D,BFH ; VO H3 
PC B C 0 E H L A C P A Z S M SP SP+O SP+2 SP•4 SP+6 

8400 0102 0000 4002 00 a a e a 0 EA 9Ae& 40D2 0000 0000 0000 

The BC register pair has some new visitors. Press BLUE: 

840F 1 EFF MVI E, FFH ; ' 255 
PC 8 C D E H L A C P A 2 S M SP SP+0 5P+2 SP+4 SP+6 

84eF 0102 8F00 4&02 00 0 0 0 0 0 EA 9A00 4eD2 eo00 0oo0 0000 

So does D. Press BLUE: 

8411 210000 LX! H,&000H ; '>'>? 

PC B C DE H L A CPA 2 -S M SP SP+0 SP+2 SP+4 SP+6 
8411 0102 8FFF 4002 00 0 0 0 0 0 EA 9i-o0~ ~~D2 0000 llf>01l 0000 

... and E. Press BLUE: 

84 1 4 80 ADD Ei ; 'il 
PC B C D E H L A C P A 2 S M SP SP+0 SP+2 SP+4 SP+6 

8414 0102 SFFF 0000 00 0 0 0 0 0 C3 9Aii0 4002 0000 ll000 OOOo 

.. as does HL. Notice that the old memory byte is back (C3). 
Press BLUE: 
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8415 F5 PUSH PSW l u 
PC 8 C 0 E H L A C P A Z S M SP SP+fl SP+2 SP+4 SP•6 

8415 fl1u2 BFFF 0000 01 0 & 0 0 0 C3 9A00 4002 0000 0000 0000 

The accumulator now hold the sum of OOH and 01H 
(A= A+ B). ADD puts the sum of A + B in A. Press 
BLUE: 

8416 81 ADD C ; A 
PC B C 0 E H L A C P A 2 S M SP SP+O SP•2 SP+4 SP+6 

8416 0102 SFFF 0000 01 0 0 0 0 0 C3 99FE 0102 4002 ea00 0000 

We have PUSHed the accumulator and the flag register onto 
the stack (0102). '01' is the accumulator. What is the '02'? 
It's bit 1 of the flag register. Even though all the flags are 
zero at this point, remember that the flag register is eight 
bits wide but only five of these bits are used for flags. There 
are three bits unaccounted for here, and I suspect they are 
being used by the 8080 for something. If someone knows 
'for what' please contact me at once! We know, at least, 
that bit 1 is set, because that's the only way to get '02' in 
the flag register. [ 1] Press BLUE: 

8417 F5 PUSH PSW ; u 
PC B C 0 E H L A C P A Z S M SP SP+~ SP•2 SP+4 SP+6 

8417 0102 8FFF &000 03 & 1 0 o 0 C3 99FE 0102 4002 01l00 ll000 

We have added C to A (A= A+ C). The Parity flag has been 
set. This happens when the number of binary '1 's in the A 
register, following an operation, is an even number. The 
binary representation of 03H is '0000 0011 '. ('0' is an even 
number also for purposes of parity.) Now watch the stack 
as we interpret the next instruction. The stack pointer will 
decrement, our old stack contents (0102) will be moved over 
to the right, and the new contents put in its former place 
on the CRT. Press BLUE: 

8416 320t:l90 STA 9~i:I0H ; 2~P 
PC 8 C D E H L A C P A 2 S M SP SP+0 SP•2 SP+4 SP+6 

8418 0102 8FFF 0000 03 0 1 0 0 0 C3 99FC fl30o 0102 4002 OllO& 

We have added to the stack. Notice that the PSW reflects 
the flag changes we made. Next with ST A 9000H, we will 
save the A register at address 9000H. You won't see anything 
yet in IDA except the change in the program counter. You 
could always Peek at 9000H to be sure it's there. Press 
BLUE: 

l;j~ 1 f> 82 ADD 0 ; B 
PC B C 0 E H L A C P A Z 5 M SP SP+0 SP+2 SP•4 5P+~ 

8418 0102 8FFF 000l'03 0 1 0 0 0 C3 99FC 0306 0102 4002 0000 

Now we will add D to A. Press BLUE: 
641 C 83 ADD E ; C 

PC B C 0 E H L A C P A Z S M' ·sp SP+8 SP+2 SP+4 SP+6 
841C 011l2 8FFF 0000 92 0 0 1 8 1 C3 99FC 0306 0102 4002 ll060 

A = 92H. The Sign flag has been set. This happens when 
bit 7 of A holds a binary '1'. 92H is such a number (' 1001 
0010'). We will now add 'OFFH' to 92H. Press BLUE: 

8410 F:S PUSH PSW ; u 
PC B C 0 E H L A C P A Z S M SP SP+~ SP+2 SP+4 SP+6 

841D 0102 BFfF aeee 91 1 e 1 a 1 C3 99FC o306 0102 4002 oeoe 

What's this?! It seems 92H + OFFH = 91H. Is IDA poor 
in arithmetic? You will notice the Carry flag has been set, 
indicating an A register overflow. The 'real' answer should 
be '19IF' but a single eight-bit register can hold no more 
than 'FFH'. So the 8080 has done what you and I do with 
a column overflow in addition, it has generated a 'carry.' 
If your program were adding large numbers, some provi­
sion would have to be made for using this overflow to ad-
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just the higher portions of a large number accordingly. We 
are going to PUSH this high number and its flags onto the 
stack. Press BLUE: 

841E EB XCHG ; K 
PC B C D E H L A C P A Z S M SP SPt0 SP+2 SP+4 SP+6 

841E 01&2 BFFF 000& 91 1 0 1 & 1 .C3 99FA 9193 &3&6 &1&2 40D2 

Next we will exchange the contents of the DE and HL 
register pairs. The numbers involved are not arbitrary for 
we are preparing to verify our ST A 9000H instruction from 
line 13. Press BLUE: 

841 F 23 I NX H i • 
PC B C D E H L A C P A Z S M SP SP+0 SP+2 SP+4 SP+6 

841F 0102 eee0 BFFF 91 1 0 1 e 1 00 99FA 9193 o3o6 01e2 40D2 

The next instruction will place 9000H in the HL registers. 
Notice that the contents under 'M' will change. Press BLUE: 

8429 77 MOV M,A ; w 
PC B C D E H L A C P A Z S M SP SP+0 SP+2 SP+4 SP+6 

8420 0102 eeee 9&00 91 1 0 1 e 1 03 99FA 9193 0306 e102 40D2 

'M' shows the 03H we placed there way back in line 13. Let's 
copy our new A value to M. Press BLUE: 

8421 97 SU8 A ; W 
PC B C D E H L A C P A Z S M SP SP+0 SP+2 SP+4 SP+6 

8421 0102 00ee 90ee 91 1 0 1 e 1 91 99FA 9193 e3a6 0102 40D2 

Now we will subtract A from itself, which is a good way 
to clear the accumulator. Press BLUE: 

LISTING I. ;MON.PRG: Demo program for IDA ' s Interpret Command. 

0000 (8400) 

8400 210000 
8403 39 

8404 22009A 

8407 31009A 

840A 010201 
840D 168F 
840F 1EFF 
8411 210000 

8414 80 
8415 F5 
8416 81 
8417 F5 
8418 320090 
8418 82 
841 c :33 
841D F5 

841E E8 
841F 23 

8420 77 
8421 97 
8422 77 

8423 D5 
8424 D5 
8425 05 
8426 F1 
8427 ci 

8428 2A009A 

8428 F9 
842C 210000 

842F <8400) 
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;NOTE: before loading this 
from 8200 to DFFF. 

ORG 

BEGIN: LXI 
DAD 

SHLD 

LXI 

LXI 
MVI 
MVI 
U<I 

STAF:T: to.DD 
PUSH 
ADD 
PUSH 
STA 
ADD 
ADD 
PUSH 

:X:CHG 
It~>< 

t-1[1\,} 
SUB 
1'101) 

PUSH 
PUSH 
PUSH 
POP 
POP 

LHLD 

SPHL 
LXI 

8400H 

H,0000H 
SP 

9A00H 

SP,9A00H 

B,0102H 
D,SFH 
E, OFFH 
H,eoeoH 

8 
PS~J 

c 
· PSl-J 
900~3H 

D 
E 
PSW 

H 

t·t,A 
A 
t·1,A 

D 
. D 
D 
PSW 
8 

H,0000H 

program, clear memory 
[!DA>F 8200 DFFF 00J 

;Clear HL registers 
;Double-add current 
; stacK pointer to HL 
;Save stack address 
; for end of program. 
;New stacK pointer 

;Set initial par·ameters 
; l'J i th both MI..'! and LXI 

;Clear HL 

;A= A + 8 = 01H 
;Look at stack contents' 
;A = A + C = 03H 

;Place sum in memory 

; :=::v,,a.p HL and DE 
;Increment HL to 9000H, our 
; memor y location 

;Now A= B, note =era flag 
; Zer·o t'1 

;TricKy way to get a lot 
; of =eros on the stack 

;Clear A &nd flag register 
;Clear BC 

;Move contents of this 
; location into HL 
;Now move it i nto SP 
;Cl€-ar HL 

END BEGIN ;Plus carriage return 
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8422 77 MOV M,A i w 
PC 8 C 0 E H L A C P A Z S M SP SP+0 SP+2 SP•4 SP•6 

8422 ~1~2 ~0~0 90~0 00 ~ 1 1 1 0 91 99FA 9193 0306 0182 4002 

Notice that the Zero flag has been set. This happens when 
an operation causes the accumulator to go to OOH. We will 
clear the memory location by PUSHing this new value of 
A. Press BLUE: 

8423 D:S PUSH D i U 
PC 8 C D E H L A C P A Z S M SP SP+~ SP+2 SP+4 SP~6 

8423 0102 0~0~ 9000 00 0 1 1 1 0 0~ 99FA 9193 0306 0102 4002 

To finish up, we will clear a few more registers from the 
stack and restore IDA 's stack. Press BLUE and watch this 
happen. When the first 'NOP' appears at program address 
824F, you will be finished with this demonstration. Go 
ahead . 

8424 D5 PUSH D i u 
PC B c D E H L A c p A z S M SP SP•B SP+2 SP+4 SP•6 

8424 0102 0000 9000 eo e 1 1 1 0 00 9 9F8 \:JioHHI 9193 0306 f:l102 
842:5 D:S PUSH D i u 

PC B C D E H L A c p A z :' M SP SP+\:J SP+'2 SP+4 SP+O 
8425 0102 eeee 9000 ee e 1 1 1 0 00 99F6 """" """" 9193 &3€1o 
8<126 F! POP PSW i q 

PC B c D E H L A c p A z S M SP SP•Il SP+2 SP•4 SP•6 
8426 &102 &01l9 9000 ee • 1 1 1 • •• 99F4 """" Ui:llJij fJ6EIU 9 193 
8427 C! POP B i A 

PC B C D E H L A c p A z S M SP SP+EI SP+2 SP+4 SP+6 
8427 9102 00ae 9000 00 e 0 0 0 0 0e 99F6 """" l10(ltJ 919 3 (1306 
8428 2A~~9A LHLD 9A00H i ·~z 

PC B c D E H L A c p A z S M SP SP • B SP> 2 SP•4 SP+6 
8428 00ee eae0 900a 00 0 e a 0 0 €1€1 99F8 01ioili 9193 &3 €16 ~lU2 

8428 F9 SPHL i I' .; 

PC B c D E H L A c p A 2 S M SP SP+0 SP+:.::! Sf•4 SP+6 
9428 •••• 0000 4002 00 a 0 " • • EA ·99F8 •••• 9193 0306 0li12 
iJ42C 210000 LX! H,il0i>0H i ??? 

PC 8 c 0 E H L A c p A z S M SP SHo SP+2 SP.4 SP•o 
642C •••• li000 4002 0fs 0 0 e 0 a EA 4oD2 4CF8 C33E C532 3281 
842F 00 NOP i • PC 8 c 0 E H L A c p A z S M SP SP•0 SP+2 5P+4 SP.6 
B42F ee•• 00iiil 0008 08 0 e • ' 0 C3 41:JD2 4CF8 C33E CS32 32:81 

IDA will (I)nterpret in a variety of ways. In the format Iaaaa 
bbbb, bbbb is a check point at which there will be a register 
dump. This check point may be in ROM or in user memory, 
and may be placed anywhere in the program . If bbbb is 
omitted, the program will run until its end or a previously 
set check point is reached. Such check points (up to eight 
of them) may be entered, one at a time with the 'C' com­
mand (ex: C840A). IDA will print all of these screen displays 
to the printer if you preceed the I command with an 'L' (ex: 
LI8400 8400). (This is how I obtained the copy for use in 
this article.) 

I know of no better way to study the 8080 and its opera­
tion than writing simple programs (directly into IDA using 
the '0' command if you wish) and watching them perform 
with 'I'. 

Another of IDA's special features lies in the 'U' com­
mand . 'UA8200 8600' will display all the ASCII bytes in 
the memory range specified, 'UB8300 867 A' all the data 
bytes , and 'UW8477 A09A' all the data words in the byte 
range. You will be pleased with the usefulness of this feature. 
See the IDA manual for more details. 

More on restoring directories. 

In my last article, we laborously discussed the restoration 
of a damaged disk directory . I have ruined many directories 
in my time, including the directory to the ISC SAMPLER 
disk just yesterday. I was away from home and doing some 
relatively urgent work. It was very, very embarassing! The 
Good Spirit reminded me that I had a duplicate of the disk 
on the reverse side so repair was very easy. 

I placed the good disk in the drive and loaded IDA. I then 
read the directory plus some file bytes into memory: 

1 DA \xREA ae 82ee 2ee 
Now I put the bad disk in the drive and typed: 

iOA>>.'WRI 88 3238 2e0 

My directory was restored! This only works if the two 
disks are identical. 

This completes our overview of IDA, the best software 
ever written for the CCII. We have not explored all the prin­
ting and editing facilities of IDA and I hope you will do 
this yourself. Hats off to Bill Greene. May he soon have 
IDA ready for CP/M and make some money! 

[1] An interesting experiment for you. Try to determine the bit position of each 
of the flags by setting them in turn and examining the results of a PUSH PSW 
in IDA. The hex value shown on the stack will lead you to an exact deter­
mination of position for each of the flag bits. This chart shows the answers: 

Bll Nlt1BER 
POSITION ~JAl.UE 

FLAG (· 
C· 

2 
2 
4 
p 

3 
B 

4 5 6 7 

l.S 32 64 128 
A X S * 

* NEW 
.INTECOLOR 

BULLETIN 
BOARD 

lntecolor Corporation has its own bulletin board 
operated by George Price. It is called SPECTRUM 
and the telephone number is 404-446-6931. The 
board operates at 300-1200 baud. 
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The index in this final edition of COLORCUE covers published material 
from October 7978 through this issue of COLORCUE in August 7985 -
eight years of user support. The following periodicals have been indexed 
in their respective time spans: 

COLORCUE -October 7978 to August 7985, complete, 
FORUM -March 7987 to the single issue of 7983, complete, 
DATA CHIP -January 7979 to December 7984, complete, 
CompUKolour -April 7982 to December 7984 

CUVIC - january 7982 to june 7985. 

It is not known if all the issues of the last two publications have been 
presented for indexing. If a few articles seem absent from the index I hope 
it will be because of this kind of omission. 

Designing an index is somewhat of an art form. Realizing it, in any useful 
manner, is a most challenging occupation. As an intimate user of the CCII 
for five years I have relied heavily on my instincts to guide me in the selec­
tion of the index keys. 'Where would I look to find this?' has been my 
primary question as I read and catalogued the material. Unfortunately, my 
answer may not be yours in every case. I suggest that you scan the keywords 
on occasion to familiarize yourself with their pattern, and trust that this 
exercise will bear some fruit. 

Most entries are made under more than one key. ' Printer ', 'Handshake', 
and 'E PSON ' are by their nature intertwined, for example, as are '50 pin 
bus ' and 'interface.' All authors are listed by name with their articles follow­
ing. Authors are also referenced in each entry, in parenthesis, where the 
authorship is known. (Some periodicals have been very careless about mak­
ing authorship clear.) 

Abbreviations are used as follows: 

The first letter of the source for each listing refers to the publication, 'C 
for COLORCUE, 'F' for FORUM, '0' for DATA CHIP, 'K' for CompUKolour, 
and 'V' for CUVIC This letter is followed in turn by the volume, number, 
and page, or a date of issue and page, as used by the several publications. 

Several other abbreviations have been employed (somewhat inconsistent­
ly I fear) such as (A), meaning an assembly language program or routine, 
(8), meaning Basic code, (F), meaning Fortran, and so forth. 'Desc' means 
'description.' 

COLORCUE NOV/DEC 1984 

COLOR CUE 
CompUKolour 
CUVIC 
DATA CHIP 

Prepared By Joseph Norris 

Page numbering is not always obvious in all periodicals. I have done the 
best I could under the circumstances. You may find several errors of a minor 
sort in this area. 

The index is presented in a somewhat unusual fashion. FORUM and COL­
ORCUE entries are grouped together in a single paragraph, as are Com­
pUKolour and CUVIC CHIP is in a paragraph by itself. This idiosyncracy 
is partially the result of a limited word processor capacity and the order 
of indexing, but also as a function of the likelihood of distribution of 
periodicals among readers in the United States and in other countries. At 
any rate, if you have only one of the periodicals, you may see, readily, what 
is available to you in your own library without reading the entire key listing. 

There has been a considerable amount of reprinting and borrowing of ar­
ticles amoung these publications. When this has been clear, duplicate en­
tries for the same article will appear. 

While COLORCUE will cease to exist with this issue, your access to the 
literature from which this index was derived will continue. If any subscriber 
wishes reprints of any article contained in this index, I will be pleased to 
provide them in XEROX form. The cost for each mailing will be $2.50 for 
the United States and Canada, and $5.00 in US funds for mailing outside 
the North American continent. Several articles may be included for the 
designated fee. 

I send my thanks to the editors and subscribers among all the participants 
for their generousity and cooperation in this project. My special thanks to 
Wallace Rust who took valuable time to comment on an early version of 
the index and whose suggestions have improved it in great measure. I relieve 
him, however, from the burden of my errors which number, I am sure, 
as an early population of fishes in Tom Napier's 'watery world.' 

Finally, I must add that I have been somewhat in awe of the monumental 
work performed by our prolific authors, whose identity becomes very ap­
parent with the reading of the index. Their support and untiring dedica ­
tion to us seems to me an extraordinary thing in this very commercial world. 
With their help we have been able to share in the joy and richness of the 
computer experience, and we have had the opportunity to sustain friend­
ships of a high order over the years. May you find the index useful as you 
continue your exploration of the Compucolor II. 
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A 
Abramson, Cathy. Interview with Peter Churnin Cv3n3p3 
& Cv3n4p3.; "A visi t with H untsville's Compunauts" 
Cv3n5p6 

ACEY DUCEY. Modification (Johnson) Cv3n5p20 

ACTION. Software description (Ha ll iday) VNov84p2 

addition. Multidigit accuracy in- (B) (Woods) Fv ln4p29 

add-on. - RAM , see [RAM], [Dev lin] 

AIR RAID. Bug in- (Rust) Dnl8pl0 

alignmenl. Disk drive . , see [Devlin], [disk], [repairs] 

Video- for the CCII (Dewey) Dn26p2; disk-(Donkin) 
Dn31p7 

algorithm. Note on -(s), ref Pascal (Gould) Cv6n2p 18 

Allen, Max. "Conversion of foreign drive to <:C II use ." 
VMay84p5 

ALPOCII. See [Suit s] 

AND. Use of -command (B) (Yob) Kn2p22 

Andries, Tom. "Quick decimal to hex conversion 
subroutine. " (B) Fv2n2p5; "Animated hourglass" (B) 
Cv5n6p20 

animation. Preserving screen displays during- (B) (Hud­
son) Cv3n5p3; "Animated hourglass" (B) (Andries) 
Cv5 n6p20; - in assemb ly (Norris) Cv6n4p7, (Zerr) 
Cv6n5p 12; also see [Suits] 

"An animated joke" (software) (B) (Suits) Dnl3p2; 
developing characters for - , commentary (Kahkonen) 
Dn2lp5; moving a character on the screen (B) (Suit s) 
Dn23pl7 

Anthony, Bill. " Keyboard expansion" Cv5 n2p23 

append. -ing Basic programs, routine, Cv2n3p2, correc­
tion Cv2n5p6 

APPLE . - to CC II gra phics/program co nvers ion 
(Weisberg) Fv2n3p6 

Discussion of features in-!! and Ill , co nversion of­
programs to CCII (Bell) Dn30p8 

ARKAY. - Engravers, key caps, desc Cv6n4p l 3 

Arndt , Gavin. "Realtime tips for gamesters." V Jan83p4; 
corrections to AZARI A software V J an83p4 

arrays. Instructions for using- (B) Cv2n6p6, correction 
Cv2n7pl9; space saving- (B) (Hudson) Cv3 n4p7 

artificial intelligence. "COLORCUE contest: Artificial In­
telligence." Cv6n2p9 

'ASKME' desc (Rust) Dnllp5 

ASCit . Conversion from - to binary/ binary to - (A) 
(Smith) Cv3 n3p 16; - codes (Charles) demo (B) 
Cv3n4pl4; tutorial on- (Norris) Cv6n2p5;-to hex con­
version on 8000 computers (Mendelson) Cv6n5p5 

-equivalents (CC!l) Dnlp7; . chart in decimal, binary 
octal, and hex (Van Putte) Dnl5p7 

assembler. CTA- review (Steffy) Fv2n3p17; lntecolor 
- error codes, Cv2n4p2; 

-error codes (Booth) Kn6p7, (Muldowney) V Jun85p6 

assembly language. - training , Muldowney software 
review Fvln5p27;- programming, see [Matzger], [Stef­
fy], [Linden], [Suits], [Norris], [Whilly], [Taubold], 
[Zerr]; - utility routines (CMPHD, MOVDH, SUBHD, 
B2HEX) Cv3n4pl8; executing FCS commands in -
(unknown) Cv3n5pl3; printer driver in - (Greene) 
Cv3n5pl5; math routines in ROM Cv3n6pl2; GLINE 
routine Cv3n7p3 (Dec1980/Jan198l); usin"- CALL in (B) 
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to load screen display from (A) (Steffy) Cv3 n7p8 
(Decl980/Janl981);- sort routine (Matzger) Cv4n2p2 1; 
protected fie lds in - (Raffee) Cv4n3p5; typematic 
keyboard (Pankhurst) Cv5n2pl3;- bar cursor (Good) 
Cv5n5p22; ROM tables (complete, a ll versions) Cv6n3p6; 
using (B) subroutines in- (Hiner) Cv6n3p14; merging (B) 
and (A) programs (Taubo ld ) Cv6n4p26; no-echo 
keyboard reading Dn4p3; use of DAA instruction 
(Napier) Cv6v6pl7; also see [animation] 

FCS keyboard input routines explained (Barlow) Dn8pl4; 
routine to make programs v6. 78 & v8. 79 compatible (A) 
(Dewey) Dn 19p9; exchange a character with one on the 
screen (software) (Taylor) Dn20p13; FCS read/w rite 
commands (Minor) explanation, Dn29p4; adding escape 
vectors (Steffy) Dn3lp2; interrupts (Reddoch) Dn34pl9; 
introductory tutorial (Norris) Dn38p6 

Using the bell in - (Pankhurst) VFeb82p7; tips on us­
ing ROM routines ADHLA, MULDH, etc (unknown) 
V Apr82p3; typemati c keyboard rout ine (Pankhurst) 
VNov82p6; index search routine (Sm ith) V Jan83p6 ; 
beginning tutorial (Winder) V Aug84p2, V0ct84p3 (Nor­
ris) VSep84p4; debugging tutorial (Muldowney) 
VApr85p2, use ful routi nes VMay85p6 

astronomy. "ASTRO" (Rust) (B) Cv6n6pl 8 

Comp ut er ized star map (Schefe) V Jan84p3 

ATTN. Exp lanation of key operation, Dn24pl6 

au tomata. See [Suit s] (B) 

AZARIA. Software, cor rect ions to (Arndt) V Jan83p4 

B 
Bailey, Gene. TECH TIP, CRT noise remedy Cv5nlp23 

bank selector. Commentary (Power) Fv2nlp48; 64K multi­
bank board (Frepost) review (Peel) Fv2n2p7, review 
(Zerr) Cv5 n5p26 ; 

bar. - cursor (A) (Good) Cv5n5p22 

Barlow, Ben . "Talking to ot her computers." Cv3n lpl 8, 
correction Cv3n3p26; "The serial port" Cv4nlp5 ; "Serial 
to parallel interface" Cv4n3pl3 ; "CALL subrout ine 
linkage" Cv4n6pl 3; "Big mo ney in advertising" 
Cv5n6p4 

"No echo patch" (B)(A) Dn3p4; " How to do it to 
yourself" (programming 'goblins' ) Dn3p5 ; "Colorcue 
bugs (not very bunn y)" in DISK DUP software, 
Dn3p5;" Application", gear ratios on 10 speed bicycles, 
Dn6p2; "Compucolor input routines revealed " Dn8pl4; 
"Bas ic versus assembly language" Dn12p8; "The cheap 
modem" (hardware) Dn 15p5; "The cheap noise" (sound 
hardware interface) Dn 16p3; "Call for Parameter Mor­
ris", passing parameters in CALL statements, Dn17p6; 
"A cheap lower case option"', so ftware keyboard filter 
(A) Dn18pll; "Joysticks for the Compucolor !!",with 
Trevor Taylor, construction and software, Dnl9p3 ; 
" Lower case y's" discussion, Dn27p7; "The case for 
lower case" Dn27p9; also see [Minor] for 'Compupeek­
ing' series. 

Barlow, Bill. ''The Final Frontier -another review'' 
Cv5 n6p9 

Barlow, Jamie. " Factoring numbers." (B) Cv2n5p5, Dn4p5 

'Factoring numbers by computer' (B) Dn4p5 

Barrick, Mike. "Repairing Basic line numbers. " Cv5n6p19; 
"Garfield hairy deal calendar" Cv5n6p25 

BAS. 'File list utility ', software (Minor) Dn28p8 

BASIC. Software reinitialization from - (B), ESC W, 
Fv In I p9 ; - program restoration after ESC W (Steffy) 
Fnln3p23; reading nonRND files from -, Fvln5p35, 
(Norris) Cv6nlpl3;- interpreter analysis (Linden) Part 
1 Fvln5p73 , Part2 , Fv2n4p5;- compilers for the CCII 
(Peel) Fv3n 1 p9; generating - keywords, Cv2n4p4; ap­
pending - programs, Cv2n3p2 , correction Cv2n5p6; 
keeping track of- variables (B) (Steffy) Cv3n3p24 soft­
ware; formatting table printout in - (Herman) Cv3n4p8; 
-token listing program (Martin) Cv3n4p15; -token 
list (Manazir) Cv3n4pl7; transferring- files from other 

compu ters (Taylor) Cv3n6p4 ; - fi les (Matzger) 
Cv4n5p l7;- speed and style (Norris) Cv5n3pl l ; con­
trolling keyboard input in- (Murray) Cv5n3pl7; port­
fo li o record-keeping program (Thirt le) Cv5n4p5; 
multidigit accuracy in- (Brandie) Cv5n4pl l ; dollar for­
matting subroutine (Ochiltree) Cv5n4p1 2;- disk uti li ties 
(Napier) Cv5n5p 12; repairing line numbers (Barrick) 
Cv5 n6p 19; - variables , storage (Dinsmore) Cv6n I p 16; 
- compiler, see [Hiner] ; review of books on-(Suits) 
Cv6nlpl2 ; using - subroutines in assembly (H iner) 
Cv6n3p1 4; merging (B) and (A) programs (Taubold) 
Cv6n4p26; no-echo patch for - without assembly 
language (Devlin) Cv6n5p3 1 ;comments (Suits) Dn8p2; 
precision of - numbers (Rust) Cv6n5p30; also see 
[REM], [!NT], etc . 

Keyboard locat ions of - tokens, Dn I p6; - Ut ilities 
Disk, comments (Suits) Dn8p2; parameter passing to (A) 
programs using CALL (Barlow) Dn 17p6; st ructure of­
programs and use of addresses, etc (Minor) Dn21 p2, 
Dn22pll , Dn23p8, Dn24p6, D25pl3; restoring- pro­
grams (A) (Moser) Dn23p13; hiding - programs 
(Manazir) Dn26p29; converting TRS80 - to CCI I 
(Taubold) Dn28p10; increasing execut ion of- programs 
(Taubold) Dn29pl5; converting APPLE 11 programs to 
CC!l (Bell) Dn30p9; si ngle character input routine 
(Minor) Dn3lp3; "Advanced Basic and the system" Part 
2 (Tau bold?) contents conditional branching, functions 
Dn33p3 

Fligh t simu lator for- (Holley) Knlpl2; program for 
decision making (Whaley) Kn3p 12; a crossreference pro­
gram for Basic variables (unkown) Kn5pl9; printing pro­
gra m li stings (Ochi ltree?) VFeb82p4; using REM to in­
iti alize C RT (Lewis) VMar82p4; routine to format 
numeric variables (unknown) V Apr82p4; format for 
headers on- programs (Stuckey) VMay82pl; differences 
in - INPUT command in v6.78 & v8.79 ROMs 
V Jul82p4; assorted ut ilit y routines (O'Sulli van) 
V Jan83p8; hints on - programm ing (Mu ld owney) 
V Jun83p7 ; conversion to CC!l from other versions of 
- (Stuckey) V Jun83pl l ; introductory tutorial to -
(Osborn) V Aug83p7; assorted - programming techni­
ques (Kenison) VAug83pl2; getting keyboard input (Ker­
rison) VMay84p2; dataentry and validation program 
(Kerlin) V Aug84p5 

BATTLESHIP. Bug in - (Dewey) Dnl8pl0 

baud. Setting- rate (A) (Steffy) Fv2nlpl3, (B) Dnl0p6 

Selectable - rate oscillator (Winder) VFeb84p2 

see a lso [Dewey] TMS5501 

bell. - pans an d installation (Linden) Fvlvlp8, 

(unknown) Cv3 n7p l6 (Decl980/ Janl98 l), (Zawislak) 
Cv5n lp4 

Adding a -to the CC II , hardware & schematic (Jenkins) 
Dn23pl5; bug in FCS- routine (Dewey) Dn3lpl3 

Installing a - on the CC!l (Pankhurst) VFeb82p7; 
schemati c for - in stallation (Winder) VDec82p6; 
schematic and routines to use - (B) (Standen) V Apr83p3 

Bell , John. "The Final Frontier, a review" Cv5n6p8 

"Compucolor survey results" Dn30p5 

Berzins, Bert. "The CC!l in the Bureau of Meteorology." 
VApr83p4 

bicycle. Computing gear ratios on 10 speed -(s) (B) 
(Barlow) Dn6p2 

bibliography. Book reveiws (Suits) "Basic from the ground 
up. " (Simon) , " Discovering Basic ." (Smith) , " Introduc­
tion to 8080/8085 Assembly Language programming. " 
(Fernandez and Ashley) Cv6nlp12; list of book for CC II 
Cv6n4p10 

"Computerist's bookshelf" (Holt) V Jan85p3 

biography. Sketch on Peter Hiner Cv6n6p4 

binary.- number system, review (Linden) Fvln2p33;­
to ASCII conversion (Smith) Cv3n3p16 

Tutorial on- number system, see [Suit s] 'ALPOC!l '. 
Also see [conversion] 
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Biorhythms. Bug in -, Cv2n4p9; - enhancements (Greene) 
Cv3n4p23 

blind cursor. Bug in- (Clarke) Fvln5pl9 

Use of- in printing large characters (B) (Suits) Dn8pl0; 
use of- (B) (Taylor) Dn20p!O 

hooks. See [bibliography] 

Booth, John. "Fortran and the no-echo patch." Kn2p6; 
" The OPEN subroutine and how to make it work." 
Kn3p6; "Random Fortran' Kn3p8; "Improving your 
power supply" Kn6p4; "Replacement transistors" 
Kn6p6; "Assembler error codes" Kn6p7; "Fun with 
Basic compilation." VOct83p4 

Black Arts. Notes on disk drive alignment (Donkin) 
Knlpl4 

Brandie, Neil. 'Multidigit accuracy' (B) Cv5n4pll 

"Multidigit accuracy (addition)." VDec82p6 

Bowllan, Tom. "Drawing simple graphs" Dn25pl 

BREAK. Generating a - (Taylor) mechanical parts and 
instr, Cv3n3p l2, commentary (Flank) Cv3n6p21 

See also [Dewey] TMS5501 controller chip. 

BROTHER. Review of - EP44 printer (Kenison) 
VApr84p5 

bubble sort. See [sort] 

Buchwald, Art. "Will this marriage fail?" (reprint) Dn3Ip6 

hug. "The Last Bug" poem (Dewey) Dn28p2. See fixes 
for bugs under software titles. 

bulletin boards. Community access - (listing) (Miller) 
Cv3n5p22; -listing Cv4nlpl7; 'TARDIS' BBS for CCII 
Cv6n5 (insert) and piS lntecolor- (announcement) 
Cv6n6p36 

Burrows, Kevin. "Pseudographs on your printer." 
VMar83p!O; Commentary on TEXMAN word processor, 
modifications V Apr83p5 

c 
CAD. A - program (Van Putte) Cv5n2p5 

calendar. - printer (B) (Suits) Cv5n2p 17 ; ''Garfield hairy 
deal" - (Barrick) Cv5 n6p25 
-algorithm (B) (Peterson) Kn2p21 

CALL- functiom in (B) (Steffy) assembly routine to load 
screen display, Cv3n7p8 (Dec l980/Janl981) ; -
subroutine linkage (Barlow) Cv4n6p 13 

Parameter passing to (A) using CALL (Barlow) Dnl7p6; 
see also 'no-echo' [patch] 

caps. - lock light (Winder) VOct83p6; selecting lower 
case with - lock (Winder) V Jan84p2 

CAPTURE THE FLAG. Instructions for - (Suits) Dn37p6 

Software instructions (Suits) VMar85p2 

cards. Drawing playing- (B), Cv2n4p8; shuffling - in 
(B) algorithms ((Woods) Fvln3p27 

CASTLE QUEST. Review (Stuckey) V Aug83p5 

catalog. Software - of commercial materials Cv6n3p26 
(May 1984) 

CATLAB. See [Fox] 

CCL -color codes (Rebbechi) Cv3n2pl6, (Rust) Dnlp!O; 
- color chart Cv3n2p l8; - codes, listing, Cv2n3pll ; ­
code (Linden) Fv I n2p39 

PLOT 6,x. control code guide DnlplO 

COLORCUE NOV/DEC 1984 

CELLI D. See [Suits] 'One dimensional cellular automata' 

Centronics. Driver for- 779 printer (A) Cv3n3pl8, cor­
rection Cv3n4p26 

Chamberlin, H. " Tone generating routine" (A) Dnl6p5 

character. Color - index, see [CCI]; - set, program­
mable switching (Bell) Fv2n3p20, (Newman PPI) adver­
tisement Fv2n3p51; large -, routine to print string (B) 
Cv2n8p7; large- [Linden] Fvln2p37;- input routines 
(A) Cv2n8p9; - string manipulations Cv ln3p4; - set 
[Linden] Fvl2p38; moving- in (A) (Steffy) Fv2nlpl3; 
programmable - generator (Felvus) review (Holt) 
Fv2nlp57; program selectable - set (Newman, PPI) 
review (Grice) Fv2n3p4; custom - sets (Taylor) EPROM 
Cv3n4p21; also see [keyboard] 

Large- display problems (B) (Suits) Dn8p10; extra large 
-set (van Putte) Dnllp6; exchange a- with one on 
the screen (A) (Taylor) Dn20pl3; chart of graphics 
characters (Rust) Dn25p7; also see [animation], [lower 
case] 

Charles, Joseph. "ASCII codes" demo, Cv3n4pl4; "Con­
verting Screen editor files to Comp-U-writer DOC files" 
Cv5n2p20; "A FORTRAN plot library" Cv5n3p21 

"Converting screen editor files to Comp-U-Writer DOC 
files." VFeb84p3 

CHECKBOOK. Software modification (!SC) (Redfield) 
Cv2n7pl7 

CHIP. See [DATA CHIP] 

CHRINT. Character input routine, usage Cv2n8p9, 
Cv4n5p23 

Churnin, Peter. Interview with - (Abramson) Part 
Cv3n3p3, Part 2 Cv3n4p3 

Ct. Character input routine (A) usage Cv2n8p9 

Clarke, Capt. DeFrance. CONCENTRATION mod 
Cv3nlp27; "Turkey and Humer" mod Cv3n2p9; single 
key input routine (B) Cv3n2p24; "bug report" (blind cur­
sor) x-ref of RAM/ ROM calls, menu program, Fv ln5p!9 

clock. Real time - (B) Cvl nlp2, corrections Cv!n3p6, 
(Matzger) Fv I n3p29 

-display routine (A) (Taylor) Dn20pl4; time program 
(A) (Reddoch) Dn34p!9 

Colley, Pat. "THE" Basic Editor (review) Kn2p4 

color. - codes chart (B) Cv3n2p!8; generating 
Cv2n3p3, correction Vv2n4pp10; 'stroop' phenomenon, 
Cv2n2p2; - adjustment (Rust) Cv6n5p32 

demo (B) (Rust) Dn2p5; "eliminate Plot mode color 
crossover" (Van Putte) On 16p9 

COLORCUE. (USA) First issue vi, nl, Oct 1978. Last issue 
v6 n6, Sep 1985. No disk library. Editors: Susan G . 
Sheridan, Cathy Abramson, Ben Barlow, David Suits, 
Joseph Norris. Back issues from Ben Barlow, 161 
Brookside Drive, Rochester, NY 14618, USA; -
subscriber listing (February 1985) Cv6n5p26 

COLORCUE. (Australia) User publication. First issue Apr 
1980, last issue Oct 1980. Editor: Bri2.n Cruse. 

COLORWORD. Software by Chris Teo. Review (Norris) 
Cv6n3p 12, (Grant) Cv6n5p 18 

communication. - with other computers (B)(A) (Barlow) 
Cv3nlpl8, correction Cv3n3p26; teletype - (Greene) 
Cv3nlp6; data - (Power) Fv2nlp39; voice -, see 
[VOTRAK], [DIGlTALKER]; - between Compucolors, 
Fv2n2pl8; - with IBM PC, Fv2n2pl8; also see 
[modem], [RS232] 

Using RS232 for - to other computers (TERM. TXT) 
(Suits?) Dn!Op6; transferring files between CCIIs (Rusch) 
Dnl8p5 

compatibility. CCII disk - (unknown) Dn30p24 

compiler. Basic-, see [Hiner], [FASBAS] 

COMPIN. Software to calculate compound interest and 
depreciation (Ferguson), n01es on VNov82p8 

COMPUCOLOR. - maintenance, screen disp lay 
(Newman) Fv2nlpl9;- turnoff prevention with disks in 
drives (Green) Fv2nlp29; - review [North] in Creative 
Computing, ref Fvln2pl4; also see [communications], 

[maimenance], [dust cover] and peripherals by category. 
Articles involving the-, 'Mathematical modeling (Hicks) 
Byte June 1981 p72; - assembly, photo tour of ISC 
plant, Cv3n3pl0; - user groups (listing) Cv3n6pl4; 
disassembling the - (Devlin) Cv4n5p l3; transistor 
equivalents Cv5n2p!9; - screen alignment (Rosen) 
Cv5n5pl9; - interface with Morrow Microdecision 
(Tau bold) Cv6n2pl4; - repair network, ref Cv6n5p24; 
- color adjustment (Rust) Cv6n5p32 

Survey of equipment amd software used by - owners 
(Bell) Dn30p5 

Schematics of-, Kn3pl5; tips on servicing (unknown) 
Kn4p10; cabinet design for- (Marshall) VNov82p5 

CompUKolour. User group publication (UK) desc 
Cv6n3p32 

'Compunauts' . See [Abramson] 

'Compupeeking' . Series of articles on (B) by Jim Minor. 
See [Minor] 

Comp-U-Writer. (Word processor) review (Rosen) 
Cv4n4pl5 ; see [Charles], [Steffy], [Scribe]; loading SRC 
files imo - (A) (Steffy) Cv6n I p8 

Converting screen editor files to- (Charles) VFeb84p3; 
tutorial on - (Holt) VFeb84p4, (Hill) V Apr84p2 

Comtronics. (Gordon Rusch) Software desc Fv I n3p39 

CONCENTRATION. (ISC) (Clarke) Cv3nlp27; 

control. - codes (chart) related to keyboard VMay82p7 

controller. - chip , see [110]; remote - for 50 pin bus 
(Newman) Fv2nlp34 

convergence. See [alignment] , [repairs] 

conversion. - from TRS-80 to CCII (Ungerman) 
Cv3n2p23; upper to lower case- (Hennig) Fv ln3pl3; 
-using CAPS LOCK switch on keyboard , Fv2n2pl7 ; 
- of numerical data between bases (A) (Steffy) 
Fv2nlpl3; decimal to hex - (B) (Andries) Fv2n2p5; 
binary to ASCII/ ASCII to binary - (A) (Smith) 
Cv3n3p l6; numeric base - program (B) (unknown) 
Cv3n5pll; - program for HP33E (Hayhurst) ref 
Cv3n5pl3; file - from other computers (Taylor) 
Cv3n6p4;- SRC to DOC files (Charles) Cv5n2p20; SRC 
to Compuwriter files (Steffy) Cv6nlp8; trigonometric 
idemities (B) Cv6n2p21; hex to ASCII - (Mendelson) 
(A) Cv6n5p5 

-of numbers from any base to base 10 (B) (Jenkins) 
Dn22pl; universal number- subroutines (B) (Jenkins) 
Dn24p 12; binary to decimal to binary - (B) (unknown) 
Dn26p22;- of (B) programs from other computers, see 
[BASIC], [APPLE], [TRS80] , etc . 

Program - to CCII from other Basics (Stuckey) 
V Jun83pll; Gregorian to Julian date (B) (Kerlin) 
VSep84p3 

COPY. Using the - command (Manazir) Cv3n5p21; 
(copy screen display, see [screen]) 

Bug in - command, v6.78 (Dewey) Dn3!p 

Creare. - Inc. 'data directory' (Durant) Cv3n2p4 

cross-reference. - of RAM / ROM calls (Clarke) 
Fvln5pl9; ROM tables (Steffy) Fvln5p44; also see 
[ROM], [RAM] 

CPU RESET. Stiffening - against accidemal press 
(Dinsmore) Cv5n2p4 

CRT.- mode plotting (Smith) Cv4n4p17; - maintenance 
(Gould) Fv2n3pl8; - imensity control (Johnson) ref 
Cv6n5p22; photographic exposure guide (Rust) Dn5pl; 
also see [screen], [controller], [drawing] 

CTE. Screen editor (Comtronics) review (Steffy) Fv2n3p40 

cursor. Bar - (Good) Cv5n5p22 
Also see [blind cursor] 

'CUTIES'. Cv4n lpl8, Cv4n2p20, Cv4n4p5, Cv4n6p27, 
'How did Sam die?' and 'Was Einstein correct? ' (Suits) 
Cv5n2pl0; Cv5n6pl3; 'Dynamic ellipse doodler' (Napier) 
Cv6nl p l5; ' Compueolor character display' (Ramsey) 
Cv6n4pl3 

CUVIC. Newsletter, Victorian user group. First issue 
January 1982 to present. Editors Cv6n3p31 
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CUVIC. - disk library listing Dn38p3 

Subscriber list Oct, 1984 V0ct84p8; disk library catalog 
(Jan85) VJan85p8, (Jul85) VJun85p9, (for 3651) 
VFeb85p2 

CUWEST. Western Australia User Group Newsletter. 
Cv6n3p31 Cv6n3p31 

CYPHER. Software demo (Whilly) Cv6n2p l9 

D 
DAA. 8080 instruction, see [assembly language) 

data base. Assembly language- (Helms) desc Fvln2pll, 
review Fv2n I p73 

Discussion of construction with some examples 
(Barlow?) Dn7p2; also see [Personal Data Base] 

DATA CHIP. First issue January 1979, continuing to pre­
sent. Editor: Ben Barlow. Subscriber list not published. 
Disk library: see [software]. The publication of the Com­
pucolor II User Group of Rochester (N.Y.) 

date. - stamping when duplicating files (Barlow?) Dn6p4 

Davis, Glen M. "How not to be out of sorts." Sorting 
algorithms Fv I n2p24; "The old shell game." (B) pro­
grams for sorting, Fv I n4p20 

debugger. "NEWBUG" Comtronics, review (Steffy) 
Fv2n4p3; "IDA" Bill Greene, review (Norris) Cv6n3pl2; 
"TRACE" (Wulff) Cv6n6p33; also see [MLDP], [Suits], 
[Whilly] 

Tutorial on debugging (Muldowney) V Apr85p2 

decimal. - to hex conversion (B) (Andries) Fv2n2p5 

-to hex conversion routine (B) (Rusch) Dnl2p5;- to 
binary conversion (B) Dn26p22; also see [conversion] 

DEL. Explanation of delete process in FCS, Dnl3p5 
DeVito, Mike. "A programming quickie" graphics 
character generator Dn37pl 

Devlin, Jane. " In and out of the Compucolor II" 
Cv4n5pl3 

Devlin, Tom. "Disk alignment for the Compucolor" in­
structions , Fv3nlp3; "Lower casey's" Cv4nlpl3; "8K 
ram board for the Compucolor II" Cv4n5p5 ; "Program 
to 'reorg' FRED!" Cv4n5pll; "Screen memory problems 
and cures" Cv5n5pl7; "Notes on the CRT controller 
chip" Cv6n4pl2; "Merging Basic and Assembly language 
programs" Cv6n4p26 ref; "No-echo patch for Basic 
without assembly language" Cv6n5p31 

"Lower case y's" Dn27pS 

Dewey, Dale. "Compucolor II and the multifunction in­
put/output controller." (TMS5501) + bibliography, 
Fvln5p82; "Devlin vrs Orford cheap 'y' fix." Fv2nlp23; 
"Advanced programmer's manual." Private publication, 
$15. Describes ROM routines and flags. CHIP library, 
ref Fvln2pl5 

"Do you have a bug in your Battleship program?" 
Dnl8p10; considerations in selection of ROM chips for 
CCII Dnl9p9; "Version compatibility routine" Uump 
routine for v6.78 & v8 .79) (A) Dnl9p9; "Video alignment 
for the CCII" Dn26p2; "The Last Bug" (poem) Dn28p2; 
FCS ROM bugs and corrections (listing) Dn33p 13 

Diablo. Software handshake for- 630 (Pinter) Cv5n2p II 

DIGITALKER. (Rhijn) review (Holt) Fv2nlp60 

Dinsmore, Gary. Stiffening CPU RESET against acciden­
tal press Cv5n2p4; "How Basic stores variables" 
Cv6nlpl6; "User supported software" Cv6n2p3 

directory. Data- (Durant) special use in industry describ­
ed, Cv3n2p4; "What to do after you hit DIR." Explana-
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tion of directory display Cv2n5p II; - library, software 
(Power) Fv2n I p40; list - on clear screen, Fv In I p9; 
dissecting a - (Martin) Cv3n5p9; restoring - (Steffy) 
Cv5n2p9; see also [disk drive]; reconstructing a- (Whil­
ly) Cv6n4p 16, (Mendelson) (8000) Cv6n4p22 

- management software (B) (Rusch) On 12p4 

Basics of- (Donkin) Kn I p3; menu for - loading (B) 
(Donkin) Knlpl9; - edit program (B) (unknown) 
Kn2p32; DOCDIR program to edit directory (A) 
(Pankhurst) VOct82p6; recovering lost programs (Far­
quhar) V Jan83p5; -and bugs in FCS ROM (Woods) 
VMay84p3 

DIRMOV. Disk management program (B) (Rusch) Dnl2p4 

disassembler. See [debugger] 

disk. - drive, maintenance (Gould) Fv2n3pl8; adding 
3rd - to CCII (Newman) Fv2n4p53; - alignment 
(Devlin) instructions for, Fv3nlp3; 8" - drive from 
Netherlands, note , Fvln5p33, update Fv2nlp4, 
Fv2n2p 19; preventing computer turnoff with disks in 
drives (Green) Fv2nlp29; changing- (Pinter) Cv5n3p3; 
first aid for- (Herold) Cv5n3pl0; -duplication, see 
[DUP], [Johnson]; - improvements (Newman) 
Cv5n4p20, update Cv5n5pl8, Cv5n6p9; - utilities (B) 
(Napier) Cv5n5pl2; replacing belts on- Cv6n5p25;­
error , ESKF- (Richardson) Fv2nlp26; hard- for the 
CCII (Newby) desc and instructions Cv6n6p6; comment 
on the hard- drive (Zerr) Cv6n6pl2; also see [repairs] 

-load error , see [EDCS]; display- contents on CRT 
(B) (Johnson) On 13p7; floppy - theory of operation 
(Kahkonen) Dn23p29; CCII - compatibility (unknown) 
Dn30p25; - alignment (Donkin) Dn3Ip7 

Alignmenl of- drive (Donk in) Knlpl4; installation of 
LED in ·- drive (Winder) V0ct82p8; correcting- drive 
problems (Winder) VNov82p4; conversion of foreign­
drives to CCII (Allen) VMay84p5 also see [Farquhar] 

display.- memory (software) (B) (Barlow) On 12p 10;­
disk contents on CRT (B) (Johnson) Dnl3p7; clock -
routine (A) (Taylor) Dn20pl4; also see [screen] 

DOCDIR. Software by D. Pankhurst VOct82p6 

Donkin, Adrian. "The Black Ans', notes on disk drive 
alignment, Knlpl4 Dn3lp7 

Donkin, Bill. "The Compucolor directory and Basic pro­
grammes on disc." Knl p3; "Monopoly" notes on CHIP 
game Kn2pl8 

downloading. See [conversion], [APPLE] , etc. 

DRAW. Program to test graphic shapes (B) (unknown) 
Kn3p9 

drawing. - on the CRT (B) (Barlow?) Dn7p4; also see 
[screen] 

driver. See [printer] 

drives. See [disk drive] 

DSP. Graphics dump of screen (B) for Microline 80 
(Stuckey) Fv2n2pl4 

DSR. Implementation of - for CCII (Wullf) Dn35p7 

dump. Screen -, see [screen], [printer], or printer type. 

DUMP. Mod to - program in CUVIC library (Lewis) 
VJan83p8 

DUNGEONS & DRAGONS. Review (Stuckey) V Aug83p5 

DUP. Program, instructions , listing Cv2nlp5, correction 
Cv2n3p5; bugs in - (B) (Barlow) Dn3p5; also see 
[Johnson] 

duplication. Creating time and date stamping for files 
while duplicating (Barlow?) Dn6p4; - of screen displays, 
see [screen], [Suits], [Steffy] 

Disk duplication software (B) (Johnson) Dnlpl;- of 
screen displays with one drive (Suits) Dn8p5 

Durant, Judy. "Data directory." Cv3n2p4; 

dust cover. Plans for making a -, Cv2n4p2 

'Dynamic'. - ellipse doodler, see [Napier] 

E 
editor. Text - (B) program (Hogan) Fv I n4p26; also see 
[SCRIPT], [Steffy] , [Compuwriter], [CTE] 

Screen - for FORTH, see [Greene] , [Napier] 

EDCS. Overcoming - errors (Johnson) Cv3n6p20 

Recovering from - file load error (Johnson) Dnl2p3 

encryption. See [CYPHER], [Whilly] 

Epps, Garry. See ['THE' Word Processor] (review) 

EPROM. - programmer (B) (Pankhurst) V0ct83pll 

See [bank selector], [character], [ 16K add on] 

Epson. Screen dump to - with Graftrax (Rex) Fv2n4p36; 
commentary on -, cable connections, screen dump (Rex) 
Fvln4pl3; commentary on changes in- printers (Peel) 
Fvln5pl5; technical user commentary (Richardson) 
Fv2n I p30; graphics dump for Microline 80 (Stuckey) 
Fv2n2pl4; screen dump to MX80 (Fairbrother) (B) 
Cv4nlpl4, (A) (Reddoch) Cv4n6p9; see also ['y' fix], 
[printer]; note on GRAFTRAX 80 (Barlow) Cv4n2p4; 
MX80 graphics (Lowe) Cv6n2p22 

Interfacing the - MX80 to the CCII (Fairbrother) 
Dn23p3; also see [Thompson, Paul] 

Bug in- Microline 80 (Winder) VSep82p6; using MX80 
with WORDKING {Stuckey) VDec82p8; working with 
the - printer to simulate a typewriter {Farquhar) 
VOct84p5 

ESC.- vectors. See [Taubold] save/load screen display; 
adding software - vectors to v6. 78 (Steffy) Fv2n3p42; 
-W, - E (Basic interpreter, Linden) Fv2n4p5 

Recovery from - W (Montemarano) Dn26p28 

ESKF. -disk error (Richardson) Fv2nlp26 

EXECUGRAPH. Operation of software V Aug84p7 

EXECUTE. - command, 3651, operation {Hennig) 
Fvln2p20 

F 
factoring. - numbers (B) Cv2n5p5 

- numbers (B) routine (Barlow) Dn4p5 

Faflick, Philip. "The real apple of his eye." Reprint from 
TIME, Dn32p23 

Fairbrother, Mark. "Screen dump to the MX80 printer" 
Cv4nlp14; "Sphere program" (graphics) {B) Cv4n2pl5 

"Epson MX80" review Dn23p3 

Farquhar. Jim. "A layman's guide to recovering lost pro­
grams from disk." VJan83p5; "A suggestion for univer­
sal printer routines. ' V Jun83p9; "Program development 
in an entirely unstructured manner." VOct84p5 

FASBAS. Basic compiler by Hiner, review (Suits) 
Cv5n4p26, update Cv5n5p3; - instruction manual 
Fv3n I p9 also see [Hiner] 

"Fun with Basic compilation" (unknown) Kn4p7, 
(Booth) V0ct83p4; notes on- (Winder) V Jun85p2, also 
see [Hiner] 

FCS. List volume name only, Fvlnlp9; changing default 
drive with POKE v6 .78, Fvlnlp9; transferring file names 
accurately (v6. 78) Fv In I p9; list directory on clear screen, 
Fvlvlp9; executing- commands in Assembly (unknown) 
Cv3n5pl3; overcoming EDCS errors (Johnson) 
Cv3n6p20; also see [COPY] and other FCS errors and 
commands; scratchpad RAM locations (flags, etc) 
Cv3n7pl0 (Decl980/ Janl981);- disk operations (A) see 
[Norris]; return to - (A) (Napier) Cv6n2p4, (Zerr) 
Cv6n5p23 

NOV/DEC 1984 COLORCUE 



FCS. 
- read/write commands, explained (Minor) Dn29p4 

Tutorial on using - (Winder) V Aug83p4 

Ferguson, Bob. "Compound amounts." compound interest 
and depreciation notes VNov82p8 

fields. Protected - (Raffee) (A) Cv4n3p5 

flags. Input - and input table, Cvln3p2; RAM locations 
for- Cv3n7pl0 (Deci980/Janl981) 

Flank, Howard. (Note on generating a BREAK) Cv3n6p2 1 

FILE 'N'. Use of- (Norris) Cv6nlp22 

FILE ' R'. Use of- (Norris) Cv6n2p26 

files . Variables in file statements (Norris) Cv6n5p32; see 
commands for use in (B). and also [BASIC], [Assembly 
language]. [Matzger]. [Norris] 

Date stamping- (Barlow?) Dn6p4; converting LOA to 
PRG (Manizir) Dnl6p2; transferring- between CClls 
(Rusch) On 18p5 

Indexed - (B) (Raffe) Kn2p8; also see [linked lists] 

FINAL FRONTIER. Software (Taubold) review (Bell) and 
(Bill Barlow) Cv5n6p8-9 

flight. - simulator (Holley) keyboard schematic amd 
map, Dn25p6 

Keyboard layout and map for - software V J un82p7 

floppy. See [disk] 

formatter. Modifications to - disk (Winder) VSep82p6 

formalting. - table printout in (B) (Herman) Cv3 n4p8; 
dollar- (B) (Ochiltree) Cv5n4pl2 

Checking disk for bad areas (software) (B) (Johnson) 
Dn4p2 

FOR-NEXT. Tips on using - loops (Sprncer) V Apr82p3 

FORTH. " Going FORTH" overview of FORTH (Norris) 
Cv6nlp6; -screen editor (Napier) Cv6n5p8; a lso see 
[Van Putte]. [Pascal] 

CHIP - course (Minor) Part 1 Dn37p 18, Part 2 
Dn37p25, Part 3 Dn37p31, Part 4 Dn38p9; - handy 
reference (FIG) Dn37p23; CCII-FORTH desc (Greene) 
Dn38pl3; -screen editor desc (Greene) Dn38pl4 

Handy reference, list of commands, etc (FIG reprint) 
VDec82p9 

FORTRAN. "I ntroduction to FORTRAN" (unknown) 
Cv3n7pl7 (Deci980/Janl981); - PLOT library 
(Charles) Cv5n3p21; also see [Rosen]. [Van Putte] 

"Fortran and the no-echo patch" (Booth) Kn2p6; mak­
ing the OPEN subroutine work in the CCII (Booth) 
Kn3p6; "Fortran programmig" overview for beginners 
(Rosen) VDec82p7; "Fumbling with Fortran." (Holt) 
VJan83p3, VJan83p5 

FORUM. First issue v I n 1, March 1981. Last issue v3n 1, 
1983. Editor: D. Peel. Back issues from Arthur Tack, 
1127 Kaiser Road SW, Olympia, WA 98502 USA. Disk 
library: William H. Parker, 2812 Berkley Street, Flint, 
Ml 48504 USA. Subscriber list Fv3nlp34 

FREDI. (Greene) usage Cv2n8p3; special applications 
Cv2n8p4; instructions Cv2n5p8; loading from (B) menu 
(Linden) Fvln2pl6, (Hennig) Fvln3pl2; interpreting ­
control character display (Linden) Fv 1 n2p 16; program 
to 'reorg' -(Devlin) Cv4n5pll 

Commentary (Suits) Dn8p2 

Freepost. - Computers, ad with summary of products, 
Fv3n I p70; bank selector et a! Cv4n4p5 

(Ad) Mar 1983 Dn34p5 

Fox, Millon. CATLAB & PRTLAB, commentary on 
CHIP library programs V0ct82p4 

function. - keys, substituting for (Winder) V Jun85p3 
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G 
games. Tips for 'gamesters' (Arndt) V Jan83p4; also see 
entries under game title, and review listing in [FORUM] 

gears. See [Barlow, Ben] 
GEMINI. - lOX printer, review (Ricketts) Cv6n4pl4 

genealogy. Description of CHIP - program (Van Putte) 
Dn34p24 

Bibliography of books on - V Jan83p7, see [Holt]. 

[Kemball] 

genetics. Description of program PEDIGREES (Power) 
VAug83pl5 

'getkey' routine. (Hennig) Fvln3pl4; see [keyboard] 

GLINE . Assembly language routine Cv3 n7p3 
(Decl980/ Jan 1981) 

Good, F. "Bar cursor" Cv5n5p22 

Gould, Charles. "Maintenance trips for tired 362ls." 
Fv2n3pl8; "A note on writing structured algorithms" 
Cv6n2pl8 

Grant, Doug. "A music tutorial using the Compucolor 1 I 
and Soundware" Cv5nlpl3; "COLORWORD" (review) 
Cv6n5pi8 

graphs. Drawing- (Bowllan) Dn25pl 

Using printer to make- (Burrows) VMar83plO 

graphics. Rotational - (Hogan) Fv 1 n2p 13; changing -
displays rapidly (Suits) Fv 1 n3p35; high resolution - (B) 
Cv3n2p6; - conversion from APPLE, see [APPLE]; 
"Kaleidoscope" (Herman) software demo Cv3n4p25; 
" Bar graphs and scaler" and "Layered design " (B) 
(unknown) Cv3n7pl4 (Decl980/ Janl981); "SPHERE 
PROGRAM" (Fairbrother) (B) Cv4n2pl5; "Lissajous 
figures" (B) (Taylor) Cv4n2p 18; three dimensional - (B) 
(Van Putte) Cv4n4p7, correction Cv4n6p3;- with FOR­
TRAN 80 (Van Putte) Cv5nlp9; CAD program (Van 
Putte) Cv5n2p5; "Animated hourglass" (Andries) 
Cv5n6p20; "Dynamic ellipse doodler" (Napier) 
Cv6nlpl5; "WATOR" (Naper) (A) Cv6n6p24 

Chart of - characters (Rust) Dn25p7; - generator 
sampler (DeVito) (B) Dn37pl also see [graphs] 

'Triangles' program (B) (unknown) Kn3p; random pat­
terns (B) (unknown) Kn3p8 

'DRAW' to test out graphic shapes (B) (unknown) 
Kn3p9; control character symbols related to the keyboard 
(chart) VMay82p7; graphics characters related to 
keyboard (chart) VMay82p8; 'A kirky kartoon' 
(Kirkpatrick) VMar84p4; comments on screen dump pro­
gram from FORUM (Winder) V Aug84p3 

Green, Daniel. " My Compucolor won't turn off!" 
Fv2nlp29 

Green, Tom. "The RS232 Tx ready jump table." Kn2p27 

Greene, Bill. FRED! Cv2n8p3; interview with -Cv3nlp4; 
"Interfacing the Compucolor with the teletype." 
Cv3nlp6; "Super monitor." Software description , 
Fv 1 n2p28; "Biorhythm enhancements" Cv3n4p23; 
"IBM bit banging driver" Cv3n5pl5; "An Intel 8080 OP 
CODE table" Cv3n6p9 

CCII-FORTH (desc) Dn38pl3; FORTH screen editor 
(desc) Dn38pl4 

"IDA" description of capability VMay85p3 

Grice, D.E. "Keyboard modification ." Adding keys. 
Fvln5p66; Program selectable character set (Newman, 
PPI) review, Fv2n3p4 

Grogono, A. w. "Photographing the Compucolor screen." 
Cv2n6p2; 

H 
Halliday, Ray . "Action- Menu ." VNov84p2 

handshake. - mod, see [printer] 

- modification (Pankhurst) V Jan82pl0 

Hangman. - modifications, Cv2n I p3, correction 
Cv2n2p6; 

harddisk. See [disk]. [Newby]. [Zerr] 

hardware. - for CCII, see [50 pin bus]. [synthesizer], 
[soundware]. [bank selector]. [16K addon]. 
[DIGITALKER]. [VOTRAX]. [joystick ]. [lightpen]. 
[keycaps], [bell]. [communications]. [modem]. [RS232]. 
[110], [printer], [ROM] 

Haskin, David . "Stereo tape time program. " V Apr83p6 

hatch. - character (Suits) Cv3n3p25 

HEATH. Interfacing the H-14 printer with CCII (Warner) 
Cv3n3pl3 

Connecting the - H 14 printer to the CCII (Mehrig) 
Dnl5p2, correction Dnl6pl 

Helms, Jim . "The Okidata Microline 84A printer" 
(review) Cv5n4p24 

Hendry , Scott. ROM data for 60 Hz to 50 Hz CCII con­
version V Jan84p2 

Hennig, Carl. "The I didn't know that corner." Loading 
FRED! from (B) menu , Fvln3pl2; upper to lower case 
conversion, Fvln3pl3; 'getkey' routine, Fvln3pl4; 3651 
(review) Fv 1 n3p38 

Herman, George. " Printing neat tables" (B) Cv3n4p8; 
"Kaleidoscope" (graphics demo software) Cv3 n4p25 

Herold, Thomas. "First aid for Compucolor disk drives." 
Cv5n3pl0 

hexadecimal. Input - characters from keyboard (A) (Stef­
fy) Fv3nlp29; conversion to- from decimal (B) (An­
dries) Fv2n2p5; also see [conversio n] 
- conversion ta ble Kn3p I 0; - conversions using four­
function calculator (Winder) V Jun83p4 

hiding. - Basic programs (Manazir) Dn26p29 

Hill, Des. "Comp-U-Writer revisited." V Apr84p2 

Hiner, Peter. FASBAS instructions, Fv3nlp9; "Compil­
ing Basic" Part I Cv5n6pl0, Part 2 Cv6nlp4, Part 3 
Cv6n2pl0, Part 4 Cv6n4p3; 'Using Basic subroutines in 
assembly language' Cv6n3pl4; 'ZIP' Basic compi ler, 
Cv6n5p4; biographical sketch Cv6n6p4; biographical 
sketch Cv6n6p4 

"Speed up your Basic programs with a compiler.' 
(FASBAS) Kn3p4; "Using Basic subroutines in assembly 
language programs" Kn4pl2; "Compiling Basic" Part 
1 Kn5pl3 , Part 2 Kn6pl7, Part 3 Kn7p5, Part 4 Kn7pl6; 
"CREF- a cross reference program modified" Kn6p8 

Hogan, Brian . Randon numbers Cv3nlp26; "Pascal's 
triangle" Cv3n2p7; "Rotational graphics." Fvln2pl3; 
"Simple text editor." (B) Fv 1 n4p26; "Computing in Col­
or", Programmer's Manual supplement , Fvln2p8 

Holley, R. Flight simulator keyboard schematic and map , 
Dn25p6 See [Peterson] 

Holl, Alan. "Genealogical computing." VDec82p5 

Holt, Barry . "CCII programmable character generator." 
(Felvus) review, Fv2n I p57; "CCII three voice syn­
thesizer." (Hubbard) review, Fv2nlp58; "50 pin bus ex­
tension. " (Rhijn) review, Fv2nlp59 

"Fumbling with FORTRAN ." VJan83p3, VJan83p5; "A 
Comp-U-Writer tutorial. " VFeb84p4; "Computerist's 
bookshelf." V Jan85p3 

hourglass. Animated - (Andries) Cv5n6p20 

household. - inventory program format (Marshall) 
VJun83pl2 

Hudson, Tom. "Space saving arrays" (B) Cv3n4p7; 
"Screen saver" Cv3n5p3 

Huntsville. See [Abramson] 
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I 
IBM. Communicating between CCII and - PC , 
Fv2n2pl8; printer driver for - Selectric (Greene) 
Cv3n5pl5 

ICS. Intelligent Computer Systems, Huntsville, AL. Cur­
rent software catalog Cv6n3p26 

IDA. Software by Bill Greene, review (Norris) Cv6n3pl2, 
tutorials (Whilly) "Pesticidal programming" Cv6n3pl9, 
Cv6n4p 16, Cv6n6p33 

Review (Norris) VFeb85p3; labels recognized by -
VMar85p8; description of - (Greene) VMay85p3 

IDS. DSR implementation for- printers (Wullf) Dn35p7 

If POINT. Simulating TRS80 - statement in the CCII 
(van Putte) Dnl9pl5 

index. - 10 ISC Programming and reference manual, 
Dnlp8; - to DATACHIP nos 1-22 (Vick) Dn24pl 

- search routine (A) (Smith) V Jan83p6 

Information Control Corp. See [light pen] 

INKEY. Simulating - routine in CCII (unknown) 
V Apr82p4, (Kerrison) VMay84p2 

input. Single key - routine (B) (Clarke) Cv3n2p24; 
character - in assembly Cv2n8p9 

Description of FCS- routines (Barlow) Dn8pl4;- fi lter 
routine (A) (Barlow) Dnl8pll; keyboard - routine 
(Suits) Dn22p4, Dn23pl7; single character- routine (B) 
(Minor) Dn3Ip3 

Differences in (B) input command in v6 . 78 & v8. 79 
ROMS V Jul82p4 

INSERT LINE. - key. " Strange things happen when .. " 
Cv4n2p20 

INSTRING. Simulating - command in CCII (Stuckey) 
VApr82p5 

insurance. Computer - (Michell) V Jan83p3 

INT. -statement in (B), problem with accuracy (Woods) 
Fv2nlp32 

intelligence. See [artificial intelligence] 

interface. See listing under peripherals, such as [joystick], 
[printer], [sound], etc. [50 pin bus j 

interpreter. See [BASIC] 

interrupts. Use of - with RS232 operation (Green) 
Kn2p27 

inventory. Household - program format (Marshall) 
VJun83pl2 

1/0. Parallel- for CCII, note (Jenkins) Fvln5pl6; CCII 
-, TMS5501 controller chip analysis (Dewey) Fvln5p82; 
- in assembly (Suits) Cv5n3p5; see also [50 pin bus] 

Digital joystick interface, schematic and discussion 
(Montemarano) Dn23p22, additions and corrections, 
Dn26p32 

IRA. See [Van Putte] 

ISC. - screen editor, desc Fv In I Annex 3 & 4; -
monitor (desc) Cv3n5pl8 

Index to programming and reference manual, On I p8 

J 
Jenkins, Ken. " Parallel 1/0 for the CCII." Fvln5pl6 

Number conversion from any base to base 10 (B) Dn22p I; 
adding a bell to the CCII, hardware & schematic, 
Dn23pl5; "Universal number converting subroutine" 
Dn24pl2; "Ready to use sorting routines" (B), bub­
blesort, shellsort, quicksort, Dn27p4 

JETSET. Software instructions VNov84p3, map update 
V Jan85p6 

Johnson, )ames. "Save that disk" reprint from CHIP 
Cv3n6p20 
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Johnson, James. 
"Duplicate complete disk" software (B) Dn4p I; " Clear 
disk" software (B) Dn4p2; "Copy display image file" 
software (B) Dn5p2; "Save that disk" Dnl2p3; "Read 
disk to display" (software) (B) On 13p7 

Johnson, John. "No cheaters!" (Acey Ducey mod) 
Cv3n5p20 

joke. "An animated joke.", see [Suits] 

Jones, Ranson S. "MENU5A' loading program (B) Kn2pl4 

joystick. Commentary (Newman) Fvln5p36; - in 
CHOMP (Peel) Fv2nlp42;- controller, software (Per­
rigo) Fv2nlp61 ; proportional- control, Microcomputer 
Technology interface, ad, Fv2n2p6;- standards for the 
CCII, + software in (B), schematic (Perrigo) Fv2n2p30; 
screen drawing with a - (Steffy)(A) Fv2n3p46 

Analog -, construction and software (Barlow and 
Taylor) On 19p3; digital - interface, schemat ic and 
discussion (Montemarano) Dn23p22, additions and cor­
rections, Dn26p32 

"Drawing with the joystick" (B) (unknown) Kn4p7;­
standards for the CCII, with Basic routine and wiring in­
structions (Perrigo) Kn4p31; use of-, ;tandards & pin 
connections (unknown) VMa y82p2, continued 
V Jun82p5, V Jul82p3; cursor control - (Marshall) 
VMar85p7 

jump. - table for FSC version compatibility (A), 
Cv3 n I p24; instructions for constructing a- table (Mat­
zger) Fv I n6p48 

Adding - vectors (A) (Steffy) Dn31 p2, addit ion 
Dn32pl5 

K 
Kahkonen, Roy. "Computer graphics automation" 
Dn2lp5; "007 and the demon robot" ('a game without 
a program') Dn23p2; "Minifloppy computer disk, theory 
of operation" Dn23p29 

'Keeping it simple.' Random files Part I Cv2n6p9, Part 2 
Cv2n7pl2; " Dollars and cents" formatting numbers (B) 
(Newcombe) Cv2n8p6; " How to poke without getting 
jabbed" (Martin) Cv3nlpl6; screen color codes (Reb­
bechi) Cv3n2pl6; Random rectangles (B) Cvlnlp4; cir­
cular plots (B) Cvln2p3; Character string manipulations, 
Cvln3p4; dotted lines Cv2nlp2; The Stroop phenomenon 
Cv2n2p2; generating colors, Cv2n3p3; factoring numbers 
Cv2n5p5; "Dissecting a directory" (Martin) Cv3n5p9; 
8080 OP code table (Greene) Cv3n6p9 

Kemball, Cliff. "Computers at the Society of 
Genealogists ." Kn2p5 

Kerlin, David. " Date entry and validation routine." Soft­
ware (B) V Aug84p5; Software routines (B) password en­
try and Gregorian to Julian date conversion VSep84p3 

Kerrison, Ken. Notes on analog board component failures 
VNov82[8; "Canberra comments. " Assorted program­
ming techniques (B) VAug83pl2; "A cheap high quality 
printer for the CCII." (Brother EP44) VApr84p5; 
"Automatic keyboard response." (with Bruce Marshall) 
VJun84p2 

keyboard. - reading (B) Cvln2p7, (B) (Matzger) 
Cv3n4pll, (B) (Perrigo) Cv4n6pl7; - upgrade (Bell) 
program selectable character set using 50-pin bus, 
method, Fv2n3p20; single key input routine (B)(Clarke) 
Cv3n2p24; deluxe- Cvln3p5, correction Cv2n3p5;­
lockout feature, Cv2n2p3; 'getkey' routine (Hennig) 
Fvln3pl4; 'GETANS' (Steffy) Fvln5p49; Advanced­
reading (Muldowney) Fvln5p64;- modification, adding 
function keys, numeric pad (Grice) Fvln5p66; typematic 
- (A) (Pankhurst) Cv5n2pl3; -expansion (Anthony) 
Cv5n2p23; controlling - input in Basic (Murray) 
Cv5n3pl7; a deluxe- aid (Perrigo) labels for software 
use of function keys Cv6n4pl5; also see [printing] 

- locations of (B) tokens On I p6; no-echo- reading (A) 
Dn4p3; FCS - input routines explained (Barlow) 
Dn8pl4; Com-Tronics key cap label chart, Dnl4pll;­
filter (A) (Barlow) On 18p II ; - input routines (Suits) 
Dn22p4, Dn23p 17 

CCII - chart Kn2p35; "Crib Sheet #1" (unknown) 
techniques for using the keyboard Kn4pl7; map of key 
action with COMMAND and SHIFT keys (unknown) 
V Apr82p II; adva nced - reading, scan codes 
(Muldowney) VMay82p3; providing typematic action on 
CCII - (A) (Pankhurst) VNov82p6; converting standard 
- to deluxe (Wardle) VNov82p9; cutting layour for­
VNov84p8 

keycaps. Replacement - for CCII, see [Arkay] 
Fv2nlpl0 

keywords. Generating BASIC - , Cv2n4p4; also see 
[tokens] 

Kirkpatrick. Alan. "A kirky kartoon." Soft ware (B) 
VMar84p4; "Expanding a random fi le." VMay84p4 

Kirky Kartoon. Software (Kirkpatrick) VMar84p4 

L 
large characters. See [characters], [screen] 

LDA. Working with - file type (Minor) Dn29p9 

lens. - design program for the CCII (ad) Cv4n5p l6 

- design program (ad , Willey) Dn27pl0 

Lepard, Dennis. " A black box", peripheral switching hard­
ware, Dn23p21 

Lewis. Alan. Using REM to initialize CRT VMar82p4; 
"Progress from Paraburdoo." Mod to DUMP program 
in CUVIC library V Jan83p8 

library. Holding of the UK user group (June 1983) 
Kn3p21; a lso see [software] 

light pen. - available for CCII (with port addresses) 
Cv3n3pl5; (Prism Reserach) Fv ln5p8; source of -
Fvln4p8; Microcomputer Technology interface, ad, 
Fv2n2p6 

Linden, M.A. E. " Bell for your Compucolor II" parts list, 
construction, operation from (B) Fvlnlp8; "Screen 
editor with small keyboards" Fvln l p9, corrections 
Fvlv2p32; "Screen memory" Fvln2p33; " Review of 
number systems" Fvln2p33; "The I didn't know that 
corner", interpreting FREDI's control character displays 
Fv 1 n2p 16; " Data scrolling patch in Basic" Fv I n4p4; 
"CCII Basic interpreter", analysis, Part I Fvlv5p73 , Part 
2. Fv2n4p5 Also see ITaylorl 

line. -noise, see [noise]; - numbers, repairing (B) (Bar­
rick) Cv5n6pl9 

Controlling - feed on CCII with POKEs (unknown) 
Kn2p3 

linked lists. See [Williams] 

Lissajous. - figures. See [Taylor] 

LO. Using - (A) tutor Cv2n7p l5 

LOAD. FCS - command, explained (Minor) Dn29p6 

LOGO.- for CCII, note, Fvln5p32, update Fv2nlp4 

Lowe, Ric. "Epson MX80 graphics" Cv6n2p22 

lower case. - conversion , see [ conversion]; - ROM 
(Dewey) commentary Fvln5p9, (PPI) review (Peel) 
Fv2nlp9 
Keyboard filter to produce - (A) (Barlow) On 18p II 
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M 
maintenance.- of CCI!, see [COMPUCOLOR]. [repairs] 

Manazir, Richard . "ORA W: Advanced applications" (A) 
Cv3n2pl9; "Compucolor I! Basic tokens" Cv3n4pl7; 
"The COPY command" Cv3n5p21 

Table of ROM addresses (v6.78) Dnl5p9 and Dnl6pll ; 
" Saving LOA files as PRG files" Dnl6p2; "Hiding Basic 
programs" Dn26p29 

map. Memory-, v6.78, v8.79 Cv3nlo21: 
Also see [ROM]. [RAM), [memory]. etc. 

Marshall, Bruce. "Betrer than the kitchen table? " 
VNov82p5; ''Householder 's helper. " V Jun83p12; ''Cur­
sor contro l joystick." VMar85p7 

Martin, Dennis. "How to poke without gelling jabbed". 
Cv3nlpl6; "Spectrum", software (B) Cv2n3p4; "Token 
listing program" Cv3n4pl5; "Dissecting a directory" 
Cv3n5p9 

matrix. See [South, N.] 

Matzger, Alan. "A way to use the user timer #2 jump vec­
tor". Fvln3p30; "Keyboard reading in Basic" Cv3n4pll; 
"Callable son routine" (A) Cv4n2p21; "Combining 
record documentation wit h record access" Cv4n5p l7; 
" Assembly language programming" basics of editor and 
assembler Fvln4pl0 , monitor, pseudo-ops, DB, DS & 
DW, labels Fv I n5p78, registers, general commentary 
Fv2nlp45 

Mehrig, Alan. Connecting Heath Hl4 to the CCI!, 
schematic , Dn 15p2, correction Dn 16pl 

membership.- listing, FORUM (1983) Fv3nlp34, COL­
ORCUE ( 1985) Cv6n5p26 , see publication listing 

memory. See [bank selector]. [16K add-on]. [RAM], 
[ROM] 

Key - locat ions (Winder) V0ct83p7, update V Jul84p3; 
- dump to printer (B) (Pankhurst) VOct83p8 

Mendelson , Bob. " Disk salvage" (A) (8000) Cv6n4p22; 
"Hex to ASCII conversion" (A) (8000) Cv6n5p5; 
"SEARCH" string search program for 8000 Cv6n6p28; 

MENU. Using the- feature, Cv2nip6; - program (B) 
(Clarke) Fv I n5p2 I 
menu. - program for making directory selections (B) 
(Jones) Kn2pl4 

meteorology. See [Berzins] 

Michell, Peter. "Computer insurance." V Jan83p3; with 
Steve Michell: reviews of disc library holdings V Aug83p8 

Microcomputer Technology. Multiperipheral interface, ad, 
Fv2n2p6 

Micro Data Base Systems. Software Cv3n5p20. commentary 
Cv3n6p22 

Miller, Don. "Community access bulletin boards" 
(Listing) Cv3n5p22 

Minor, Jim. "RAM map" Dnl9p16; "CompuPEEKing", 
structure of (B) programs, use of addresses, etc, Dn21 p2, 
Dn22pll , Dn23p8, Dn24p6; Dn25pi3, Dn28p3; "BAS 
file list utility", software, Dn28p8, FCS commands 
(READ/ WRITE/ SAVE/ LOAD/ RUN) Dn29p4; 
"Single character acceptance routine" (B) Dn32p3; 
"CHIP FORTH course" Pan I Dn37pl8, Pan 2 
Dn37p25 , Pan 3 Dn37p31, Pan 4 Dn38p9 

MLDP. Bug in- Cv4n2p3, (Norris) Cv5nlp25 

Debugging with - (Muldowney) tutorial V Apr85p3 
also see [assembly language] 

MOD. Simulating the - function (B) (Barlow?) Dn9p4 

modem. Getting started with the- (Norris) Cv6nlpl3; 
connection of - (Rosen) Fv I n5p42; also see 
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[communications] 

"The cheap modem" (hardware (Barlow) Dnl5p5; null 
- connections (general) Dn28p 15 

Connecting a - to the CCI! (Winder) V Aug83p I 0, 
(Pankhurst) V0ct83p5 

Monopoly. Notes on 'Super Monopoly' in CHIP library 
(Donkin?) Kn2pl8; - 'help' sheet V Jul82p7 

Montemarano, Tom. "110 port interface with digital 
joystick", schematic and discussion, Dn23p22, additions 
and correct ions. Dn26p32; "Use of Plot 24 or Control 
X" Dn24p9; "ESC W, the first line of defense" Dn26p28 

MORROW. - Microdecision and CCI! (Taubold) 
Cv6n2pl4 

Moser, Ben . "Restoring ' lost' Basic programs" Dn23pl3 

MPI.- printer, commentary Fv2nlp31 

Mueller, Eike. "MicroSymh-three voice music syn­
thesizer" Fv2n2p27 

Muldowney, B. SHOOT software mod Cv3n6pl9; "Ad­
vanced keyboard reading" (B) Fv I n5p64 

"The ethics of piracy." V Apr82p8; "Advanced keyboard 
reading." YMay82p3; "Random ramblings from 
Wangaratta." on Basic sty le and compi ling V Jun83p7; 
"Assembly language tutorial." The debugging process 
V Arp85p2, useful routines VMay85p6, appendix #I 
V Jun85p4, appendix #2 V J un85p6, appendix #3 
V Jun85p6, appendix # 4 V Jun85p7, appendix #5 
VJun85p8 

multi-bank. - board, see [bank selector] 

Murphy. Murphy's Laws, Dn24pl3 

Murray, Dan. "Controlling keyboard input in Basic" 
Cv5n3pl7 

music. -chip interface for CCI! (Napier) Dn36p29; also 
see [Soundware] , [synthesizer] 

N 
Napier, Tom. "Two handy disk utilities" Cv5n5p12; 
''Cuties- Dynamic ellipse doodler" Cv6nlpl5; "A return 
to FCS" (A) Cv6n2p4; "A new FORTH screen editor" 
Cv6n5p8; "WATOR" (A) Cv6n6p24; 'Tom Teaser' (puz­
zle) Cv6n5p25 (solution) Cv6n6pl7 

"Compucolor music chip interface" Dn36p29 

"Dynamic elippse doodler" Kn2p34 

NASA.- survival exercise, problem V Jan85p6 , solution 
VFeb85p4 

NEWBUG. Comtronics, review (Steffy) Fv2n4p3 

Newby, John. "A hard disk for the CCII" Cv6n6p6 

Newcombe, lee. "Dollars and cents" formatting (B) 
Cv2n8p6; "Random files" Cv2n2p4 

Newman, John. '' Printer hardware in sta llation' ' 
Fvln5p35; "Cheap joystick for the Compucolor?" 
Fvln5p36; " How to get the best out of your Compucolor 
display" Fv2nlpl9; "Remote device controller for Com­
pucolor or lntecolor" Fv2nlp34; "8 inch drives on a 
Compucolor -another approach" Fv2n4p35; "Adding 
a third disk drive to the Compucolor II" Fv2n4p5J; 
"Disk drive improvement s" Cv5n4p20, update 
Cv5n5pl8, Cv5n6p9 

no-echo. -keyboard reading (unsigned) (A) Dn4p3, (B) 
(Suits) Dn22p4; - patch, see [patch], [Barlow, Ben] 

-patch with Fortran (Booth) kn2p6; use of- Kn4pl7; 
also see [patches] 

noise. Line - affecting computers Cv3n5p 16 

Norris, Joseph . "Another debugger bug" Cv5nlp25; 
"Some thoughts on Basic speed and style" Cv5n3pll; 

Assembly language programming: Part 10 Cv5n4pl3 
"Disk operations": Pan II Cv5n5p4 program design and 
parsing: Part 12 Cv5n6p5 opening and closing files: Pan 
13 Cv6nipl8 printing files, Part 15 "Animation" 
Cv6n4p6; "Basic's file structure -a review" Cv6nlp22 
FILE 'N', ; "More blue skies" Cv6nlpl4; "ASCII, 
masks and BCD" (A) Cv6n2p5; "Product reviews" , 
serial to parallel converter, Radio Shack pen ploller 
Cv6n2p24; "Product reviews" (IDA and COLOR­
WORD) Cv6n3pl2; also see [Whilly] pseud. 

"A first assembly language experience" (A) Dn38p6 

"A first assembly language experience." VSep84p4; 
"IDA." Review VFeb85p3 

North Star. - computer Basic, see [Smith , Ken] 

NOT. Basic - command (Yob) Kn2p22 

numbers. Formalling - in Basic (Newcombe) Cv2n8p6; 
review of number systems (Linden) Fvln2p33; transfor­
mations (B) (Suits) Cv5n6pl7; precision in Basic-(Rust) 
Cv6n5p30; review of - systems (Linden) Fv I n2p33 

Factoring- (B) routine (Barlow) Dn4p5; simulating the 
MOD function (B) (Barlow?) Dn9p4; convening- from 
any base to base 10 (Jenkins) Dn22pl; universal- con­
version subroutines (B) (Jenkins) Dn24pl2; also see 
[random] 

Formalling- in (B) (unknown) V Apr82p4; compound 
interest and depreciation notes (Ferguson) VNov82p8; 
multidigit accuracy i addition (Brandie) VDec82p6; hex 
conversions using four-funct ion calculator (Winder) 
V Jun83p4 

0 
Ochiltree, Keith. " Dollar formatting subroutine" 
Cv5n4pl2 

"Tips to programmers" printing (B) program li stings 
VFeb82p4; simulation of PRINT USING command (B) 
VSep82p8 

OKIDATA. Microline 84A (review) (Helms) Cv5n4p24 

OPCODES. 8080 - (Muldowney) V Jun85p4 

OR. Use of- command (B) (Yob) Kn2p22 

Orford, Ken. "The cheap 'y' killer". Fvln3p20 

Osborn, Gary. " Basic Basic." V Aug83p7 

OSTR. Using - (A) tutor Cv2n7pl5 

O'Sullivan, Brian. "Odds and Sods." 

Othello. - explained, Cv I n2p4; 

OUT. Using - for keyboard lockout , Cv2n2p3; 

p 

Pankhurst, Doug. "Typematic keyboard" Cv5n2p 13 

"The Compucolor II sounds great.'' bell and Sound ware 
mods VFeb82p7; interfacing with 50 pin bus VMar82p8; 
'Writing in assembler." (DOCDIR program) V0ct82p6; 
"Keyboard handler for typematic keyboard." (A) 
VNov82p6; "'THE' word processor" review VMar83p9; 
"Interfacing the CCII." Part I V Jun83p6, Part 2 
V Aug83pll; "The family network'' V Aug83p14; 'Com­
pucolor to modem connection." VOct83p5; " Memory 
dump to printer." Software VOct83p8; "Eprom pro­
grammer.'' (B) VOct83pll 

parallel. Serial to- interface (Barlow) Cv4n3pl3; serial 
to - converter, review (Norris) Cv6n2p24 

parameter.- passing using CALL (Barlow) Dnl7p6 

Pascal. -'s triangle (Hogan) Cv3n2p7; algorithms 
(Gould) Cv6nl; Tiny- for the CCII, note Fvln5p32, 
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update Fv2nlp4; also see [Van Putte] 

password. Provision for - entry (B) (Kerlin) VSep84p3 

patch. Machine language- (Tau bold) Fv2n3p9; no echo 
- in Basic without using assembly routine (Devlin) 
Cv6n5p3l 

Corrections to scrolling - article Cv l n l (Suits) On I Op5 

PEEK . Using- to determine screen character (van Putte) 
Dnl9pl5, also see [Martin] 

Peel, Doug. " Basic compilers for the Compucolor" 
Fv3n !p9; review of (Suits) 'Color Graphics .. ' Fv I n3p 17 ; 
"Epson is quietly making changes", commentary 
Fvln5p!5; " Internal soundware kit for the CCII" review 
Fv2nlp28; 'CHOMP' review Fv2nlp42; "64K multi­
bank EPROM board" review Fv2n2p7 

Add-on RAM (Devlin) review V Apr82p6 

peripherals. See list ing under specific name, such as 
(printer) , [VOTRAX] etc. Also see [interface], [switc h] 

Perrigo, Steve. "Plot 240 demystified" Fvln3p33; 
"Keyboard reading in Basic" Cv4n6pl7; "A deluxe 
keyboard aid" Cv6n4pl5; "THE Basic editor" review 
Fvln4p24; "More on the joystick controller for the 
CCII" hardware, software, standards proposal 
Fv2nlp61; "Joystick standards for the CCII" Fv2n2p30 

"Plotting program for MX80 printer" (printout s) 
Dn33p5 

PERSONAL DATA BASE. (ISC) Patch for - (van Putte) 
On I Op4, mod (Squailia) Dn 14p5 

Peterson, Larn. "A note on R. B. Holley's Flight 
Simulator.' (B) Kn I pl2; Calendar algorithm (B) Kn2p21 

Peterson, Larry & Cary. ''Special menu for di rec tory 
loading" (software) (B) Dn3!p12 

photograph. - ing the CCII screen, exposure guide (Rust) 
Dn5pl 

photography. Tips on photographing the CCII sc reen 
(Grogono) Cv2n6p2 

Pinter, Van ce. "Software handshake for Diablo 630" 
Cv5n2pll; 'TECH Tl P' changing disk drives Cv5n3p2, 
making the assembler occupy less disk space Cv5n5pl8 

PLOT. - mode , checking for Cv3n2p23; reentering -
submodes (Suits) (B) Cv3n2pll; - 240 (Perrigo) desc 
Fvln3p33; incremental- table (Smith) Cv4n2pl7; -
library in FORTRAN (Charles) Cv5n3p21 

- 2 character strings (B) (Suits) Dn II p3; - 24, usage 
(Montemarano) Dn24p9 

plotter. Pen - (review of Radio Shack CGP 115) (Nor­
ris) Cv6n2p24 

POKE. Changing default drive with- (v6.78) Fvlnlp9. 
See [Martin], [Barlow] 

Using -to get large character displays (B) (Suits) Dn8pl0 

Commentary on use of- command (Winder) VMar83p8 

portfolio. See [Thirtle) 

Power, Bill. "Random lOpics" data communications, 
VOTRAX, directory library , printer underlines, sound 
effects generator Fv2n I p39; bank selector commentary 
Fv2nlp48 

Power. Ross. "Data communications." V Jan85p5 

Power. Wayne. "Pedigrees. " Software commentary and 
usage VAug83pl5; "Some implications of computer 
technology- a psychological perspective." VNov84p7 

piracy. Software -, see [Muldowney] 

power supply. See [repairs] 

PPI. Program Package Installers, ads Fv3n I p68, 
Cv6n3pl6, Cv6n4pl2 

precision . See [numbers], [conversion] 

PRINT. Simulating the- @ function of TRS80 (B) (van 
Putte) Dnl0p3 

printer. - handshake modification Cv3n2p25, correction 
Cv3n3p26, correction Cv3n7pl3 (Deci980/ Janl98l), ISC 
mod bulletin Cv4nipl0; -change output line length , 
Cv2n5pl5;- screen dump for Microline 80 (B) (Stuckey) 
Fv2n2pl4; interface of CCII with Heath H-14 (Warner) 
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Cv3n3pl3; -driver for Centronics 779 (A) Cv3n3p!8, 
correction Cv3n4p26; - driver for IBM (A) (Greene) 
Cv3n5pl5, and note Cv3n6p22; 'Further hints on printer 
problems ' (Swank) using OUT and WAIT, Cv3n5p2l; 
screen dump to MX80- (Fairbrother) Cv4nlp14; 'CCII 
handshake mod" schematic (Newman) Fvln5p35; -
underlines (Power) Fv2n I p40; - forms (sources) 
Cv6nlp21; also see [Diablo], [EPSON], [MPI], 
[OK IDA TA], [parallel], [screen], ('y' fix] 

Connecting the Heath H14to the CCII (Mehrig) Dnl5p2, 
correction Dnl6pl ; also see [switch] 

H~uH.I-,hai..L" modification (Panh.hur..,t) V.Jan82pl0: u<.,ing 
- fnr (Bl program li-,tin)! (OchihrL'L') \'f-cbX:!p-l: 
using- with WORDKlNG (Stuckey) VDec82p8; com­
ment s of use of- with Basic (Smith) VMar83p4; using 
- to make graphs (Burrows) VMar83pl0; - routines 
(mise) (Farquhar) V Jun83p9; memory dump to -
(Pankhurst) (B) VOct83p8; comment s on FORUM screen 
dump program (Winder) V Aug84p3; working with the 
EPSON - to si mulat e a typewriter (B) (Farquhar) 
VOct84p5 

PRINT US ING. Simulation of - command (Ochiltree) 
VSep82p8 

Pro, Stan. Publisher of ISC newsletter. See Cv6n3p32. 

programmable. -character set ,-character generator, see 
[character] 

Programming and Reference Manual. (ISC) Index to -
Dnlp8 

PROGRAM PACKAGE INSTALLERS. Australian software 
house, desc of products Cv6n3p30 (May 1984), also see 
[PPI] for additional ads. 

proportional. - control for joystick, Microcomputer 
Technology, ad, Fv2n2p6 

PRTLAR. See [Fox) 

Q 
Quality Software. For products see Fvlnlpl9 

quicksort. See [sort] 

R 
Radio Shack. See [TRS80], [BASIC) 

Raffee, Bernie. "Protected fields" (A) Cv4n3p5 

"XDISC programme." Kn I pi I; "Indexed file handling 
in Basic." Kn2p8 

RAM. - card (Devlin , ad) Fv2n4p28; 8K - card, instr 
for building (Devlin) Cv4n5p5; system -locations 
Cv3n7p!O (Deci980/ Jan!981) 

-map for v6.78 (Minor) Dnl9p16; splitting a program 
between two - cards (Steffy) (A) Dn33p8 

Add-on - (Devlin) review (Peel) V Apr82p6; reserved . 
locations (Muldowney) V Jun85p6 

Ramsey, J. "Compucolor II character display" (Cuties) 
Cv6n4pl3 

random. - numbers (Hogan)(B) Cv3n I p26, (A) (Suits) 
Cv5n3p5;- rectangles Cvlnlp4; 

- numbers , discussion (Stafford) Dn2p, discussion 
(Thompson) Dn5p3; extending- number sequence, note 
(Stafford) Dn!Op4; - number generation (Taubold) 
Dn25p!O 

-numbers in FORTRAN (Booth) Kn3p8 ; expanding a 
- file (Kirkpatrick) VMay84p4 

random files. Linked lists (Williams) Part l Cv2n3p6, Part 
2 Cv2n4p5; (B) explanation Part I Cv2n6p9, Part 2 

Cv2n7pl2, correction Cv2n7pl9, Cv2n8pl5; ' Lee's 
method' (B) Cv2n2p4 

READ . FCS - command, explained (Minor) Dn29p4 

" Real apple of his eye". See [Faflick] 

real time clock. Adjusting the - for 50 Hz operation 
(Winder) VApr84p5, (Hendry) V Jan85p2 

Rebbechi, Wayne. "Compucolor screen stationary 
foreground colours codes ." Cv3n2pl6 rectangles. Ran­
dom-, Cv !nlp4 

record keeping. (Stock transactions, see [Thirtle)) 

recovery. - from ESC W, see [ESC] , [Basic], [Steffy] 

recursion. See [Van Pulte] 

Reddoch, Steve. "Assembly language screen dump to 
MX80 printer" Cv4n6p9 

"Interrupts" and TIME program (A) Dn34pl9 

Redfield, Ed. Modification to CHECKBOOK Cv2n7pl7 

refresh. Screen - memory, see [screen) 

"Refresher Course". Reading nonRND files from Basic 
(Norris) Cv6nlpl2; trigonometric identities Cv6n2p21 

reinitialization. - of Basic, see [BASIC], [ESC W) 

retationat. - commands in (B) (Yob) Kn2p22 

REM. Using- to store short machine language programs 
(Hennig) Fvln3pl4; using -to store (B) program setup 
(Gould) Fv2n2p 17 

Using - in program listi ngs (Rust) Dn6p3 

remote.- controller for CCII using 50 pin bus (Newman) 
Fv2nlp34 

repairs. CC II -, Rochester serv ice network Cv6n5p24; 
also see [COMPUCOLOR] 

Notes on servicing the CCII (unknown) Kn4pl0; power 
supply (Winder) Kn5p10; improving the power supply 
(Booth) Kn6p4; replacement transistors (Booth) Kn6p6; 
disk drive- (Winder) VNov82p4; notes on analog board 
component failures (Kerriso) VNov82p8; power supply 
considerations and sc hematic (Winder) V Aug83p8; 
power-on problems (Kerrison) V Ayg83p 13 

RESCUE. Basic program restoration (Steffy) Fv! n3p23 

. Rex, Martin. "The EPSON printer." Fv ln4pl3 

Richardson, Dusty. "ESKF errors" Fv2blp26; "Epson 
MX80 printers" Fv2n I p30 

Ricketts, David. ''The Gemini lOX printer" (review) 
Cv6n4p!4 

RND. See [random) 

robot. See [Kahkonen] 

ROM. Basic-, analysis (Linden) Fvln5p73; system ­
(Steffy) references Fv I n5p45; replacement - chips for 
CCII v6.78 (Rusch) Fv2n2pl3;- table v6.78 Cv3n7p6 
(Deci980/Janl981), complete for v6.78, v8.79, v9.80 
Cv6n3p6 

Table of- addresses, v6. 78 (Manizir) Dnl5p9 , On 16pl i; 
caution on selection of - chips for use in the CCII 
(Dewey) Dnl9p9; routine for compatibility between v6.78 
& v8.79 -, 'jump table ' (A) (Dewey) Dnl9p9 

Differences in (B) INPUT statement in v6. 78 & v8. 79-
V Jul82p4; key memory locations (Winder) VOct83p7, up­
date V Jul84p3; bugs in FCS - affecting the directory 
(Woods) VMay84p3; listing of CCII- contents (Winder) 
VSep84p6; - contents for 60 Hz - 50 Hz conversion 
(Hendry) V Jan85p2; callable- routines (Muldowney) 
V Jun85p7; utility routines (Muldowney) V Jun85p8 

Rosen, Howard. "My hat's off to David Suits" (color 
graphics) Cv3n6pl9; Compuwriter (review) Cv4n4pl5; 
"FORTRAN programmimg" Cv5nlp7; "Tidbits for 
Compucolor" Cv5n5pl9; "FORTRAN and the CCII 
computer" Part I,Fvln4p31: Part 2, Fv ln5p59: Part 3, 
Fv2n I p6; "The modem" connections Fv I n5p42; 
"Fingers walking through the keyboard like jelly" ten 
ways to use a word processor Fv I n5p50 
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Rosen, Howard. 
"Subroutine to initialize T-matrix and Sl-matrix" (F) 
(software) Dn32p7 · 

"Fortran programming." Reprint from Colorcue 
VDec82p7 

RS232 . Connecting to IBM PC using-, Fv2n2pl8; -
interface, baud rate Cvln2p6; - interface (Barlow) 
Cv4nlp5; serial to parallel interface (Barlow) Cv4n3pl3; 
using- to connect two Compucolors Fv2n2pl8; also see 
[communication] 

Using - for communications with other computers, 
Dn 10p6; using- to transfer files between CCIIs (Rusch) 
Dnl8p5; definitions and null modem connections (general 
discussion) Dn28pl4; DSR implementation of - for 
CCII (Wullf) Dn35p7 

Use of interrupts with - bus (Green) Kn2p27 

Rubik's cube. See [Safford] 

RUN. FCS -command, description (Minor) Dn29pll 

Rusch, Gordon . (Com-Tronics) "Directory management" 
(DIRMOV software (B)) Dnl2p7; "Down-loading 
documentation", exchanging files between CCIIs, 
Dnl8p5 

Rust, Wallace . "Precision in Basic numbers" Cv6n5p30; 
"CCII color adjustment" Cv6n5p32; "ASTRO" (soft­
ware) (B) Cv6n6pl8; "ASTRO" software Cv6n6pl8 

"Color show" (B) demo of CCII colors Dn2p5; 
"Creating displayed remarks in program listings" (B) 
Dn6p; "Simplified screen poking" Dn8p9; "ASKME, 
Artificial Intelligence program" desc Dnllp5; "Do you 
have a bug in your Air Raid program?" Dnl8pl0; chart 
of graphics characters, Dn25p7 

s 
Safford, Roger. "Rubik's cube demystified" (B) Cv4n6p5 

"All you really want to know about RND(X) but didn't 
care to ask" Dn2pl; note on extending random number 
sequence Dn I Op4 

SAMPLER. Modification to (Shanks) Cv2n7pl9 

SAVE. FCS - command, explained (Minor) Dn29p6 

SCAR. Single character input routine (B) (Minor) Dn32p3 

Scher e. Neville. "Computerised star map." V Jan84p3 

screen. Saving- displays (Tau bold) Fv2n3p9; -editor 
(Comtronics) review (Steffy) Fv2n3p42, update (Steffy) 
Fv2n4p2;- editor, see [ISC];- dump to Epson (Rex) 
(A) Fv2n4p36, (B) (Stuckey) Fv2n2pl4; getting the best 
from your- display, alignment (Newman) Fv2nlpl9; 
drawing on the - (A) (Manazir) Cv3n2pl9; 
photographing the CCII -display (Grogono) Cv2n6p2; 
saving the - display (Steffy) (B) Cv2n5pl3;- memory 
(Linden) Fvln2p33; changing - displays (Suits) 
Fvln3p35; - 'saver' (Hudson) moving characters non­
destructively (B) Cv3n5p3; loading screen display by 
assembly language CALL from (b) (Steffy) Cv3n7p8 
(Dec 1980/ Jan 1981 ); - memory problems and cures 
(Devlin) Cv5n5p 17; - alignment (Rosen) Cv5n5p 19; -
editor in FORTH (Napier) Cv6n5p8; - display ad­
dresses, character memory locations, large chars, alter­
nate char sets, CCI (Linden) Fvln2p36; 'Quick change 
artistry' (Suits) Fv I n3p35;- editor for small keyboards 
(Linden) Fvlnlp9; - memory (Linden) Fvln2p33; 

Copying - display to disk, software (B) (Johnson) 
Dn5p2; drawing on the - (B) (Barlow?) Dv7p4; -
display utility software (B) (Suits) Dn8p5;- memory ad­
dress table (Rust) Dn8p9; changing - displays rapidly, 
"Quick change artistry" (A) (Suits) Dnl6p7;- refresh 
memory, explanation of duplicate addresses, Dnl7p3; 
determining screen character with PEEK, simulation of 
TRS80 IF POINT statement (van Putte) Dnl9pl5; -
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alignment (Dewey) Dn26p2; - editor with MX80 
(Thompson) Dn30pl7 

- editor by Doug Pankhurst (review) VSep82p5 

Scribe. (Word processor) see [Steffy] SCRIPT; 

SCRIPT. see [Steffy] 

scrolling. "How to use the scrolling patch" (B) Cvlnlp2, 
correction Cv2n3p5;- patch in (B) (Linden) Fvln4p4, 
analysis of - patch, begins Fv I n5p52, see [Tau bold 
'Ram batterings'] 

Corrections to- patch article in Cvlnl (Suits) Dnl0p5 

search. - string software (Mendelson) Cv6n6p28 

serial. - to parallel converter, review (Norris) Cv6n2p24; 
- port, see [RS232], [Barlow] 

Shanks, Bill. Modification to SAMPLER (ISC) Cv2n7pl9 

Sheil-Metzner. See [sort] 

SHOOT. Software modification (Muldowney) Cv3n6pl9 

Program variations to - (Suits) Dn3p2 

shuffling.- in (B) (Woods) Fvln3p27; also see [cards] 
Card - (Taubold) Dn26p23 

Smith, Bob. "Incremental plot table" Cv4n2pl7; "CRT 
mode plotting" Cv4n4pl7 

Smith, Graeme. "Binary to ASCII/ ASCII to binary" 
Cv3n3pl6 

Smith, Ken. "A summary of some North Star Basic dif­
ferences.' VSep82p4; "A simple index search program." 
VJan83p6; "Dictionary of Useless/Useful routines." (B) 
VMar83p4 

Smithy's Bulletin Board. Instructions for access (Australia) 
VMay84p5, VMay84p4 

software. Catalog of commercial - for CCII with some 
reviews (Norris) (May 1984) Cv6n3p26; additional sources 
Cv6n3p30; some software references under their name 
(such as [IDA]) Library holdings CHIP Dn38p6, recent 
additions Dn38pl5 : CUVIC VJun85, holdings in CHIP 
library Dn38p3: FORUM (source) see [FORUM]; Com­
pUKolour Kn7p24; the following are reviews or 
references from FORUM (caps omitted for clarity) : 

Alien Invasion (review) Fvln3pl0; Assembly language 
data base (Helms) review Fv2nlp73; CHOMP (Pacman) 
review (Peel) Fv2n I p42; Colorcalc & Colorgraph (review) 
Mueller Fvln5p38; Compucon Ltd Fvlnlpl6; Foolsmate 
(chess) Fvln5pl3; Galaxian (review) Fvln3pl9; Invaders 
(review) Fvln2p22; Super monitor (Greene) desc 
Fvln2p28; 'THE' Basic Editor (early review) Fvlnlp22, 
(Perrigo) Fvln4p24, update Fv2nlpll; Tracer, tracing a 
Basic program, desc Fvln5pll; Trigonometry, Metra 
Instr Fvln3p6 

sort. Bubble -, alphabetical, numerical (Davis) 
Fvln2p24, and Fvln4p20; see [Davis] for general 
algorithms; Callable- routine( ' .) (Matzger) Cv4n2p21 

- routine (B) (Barlow?) Dn7p2, !B) (Jenkins) Dn27p4 

sound. Interface for- production (Barlow) Dnl6p3; also 
see [Chamberlin] 

Soundware. Commentary on kit (Winder) Fvln5p31, 
Fv2nlp27; review (Peel) Fv2nlp28;- from MicroSynth 
(Mueller) review Fv2n2p27; work on - (Power) 
Fv2nlp40; see [Grant], [synthesizer] 

- mod to CCII (Pankhurst) VFeb82p7; commentary 
(Standen) VFeb84p2 

South, N. "Generalised inverse of a matrix." (B) 
VNov82p9 

SPECTRUM. Program listing (Martin) Cv2n3o3 

speed. Increasing- of (B) programs (Taubold) Dn29pl5 

Spencer, John. Tips on using FOR-NEXT loops 
V Apr82p3; ' Programming finesse." VNov82p7 

Spracklen, Kathy . Letter to D. Peel, re chess Fvln3p9 

Squailia, Richard. "Data base management -update con­
trol" (ISC personal database mod) Dnl4p5 

'squeeze'. See [Tau bold] 

Stark, Aub. "Understanding 'The Australian Beginning'." 
VDec82p4 

Standen, Peter. "Bell for v6 .78 Compucolor." VApr83p3; 
commentary on Soundware VFeb84p2 

Star Trek. - strategy Cvlnlp6; 

Changing quadrant colors in - , Dn7p2 

stack. "Stuffed stack syndrome" (Steffy) Fvln3p25 

Steffy, Myron . "CTA assembler" review Fv2n3p17, update 
Fv2n4p3; "Assembly language subroutines" ROM 
listings, jump tables, keyboard character routine 
Fvln5p44: baud, order of entry, numerical conversions , 
moving characters Fv2nlpl3: justify, print and store text 
files, Fv2n3p24: SCRIPT handler program Fv2n4p29: "A 
'jumper' for additional escapes" software, Fv2n3p42; 
"CTE screen editor" review Fv2n3p40, update Fv2n4p2; 
"Screen drawing with a joystick" (A) Fv2n3p46; 
"New bug" review Fv2n4p3; "Assembly language 
subroutines" keyboard input of hex characters , 
Fv3nlp29; saving a screen display (B) Cv2n5pl3; "Basic 
program Restoration" Fvln3p23; "The stuffed stack syn­
drome" Fv I n3p25; "Tracking Basic variables" 
Cv3n3p24; " The CALL function" Cv3n7p8 
(Decl980/Janl981); "Disk data recovery" Cv5n2p9; "A 
program to load SRC files into Compuwriter" Cv6nlp8; 
appreciation (Norris) Cv6n I p II 

"A jumper for additional escapes" (A) Dn3lp2, addi­
tions Dn32pl5; "A method of splitting a program bet­
ween two RAM cards" (A) Dn33p8 

string. Search - program for 8000 (Mendelson) 
Cv6n6p28 

Stroop. - phenomenon, Cv2n2p2; 

Stuckey, Peter. "Microline 80 graphics dump" (B) 
Fv2n2pl4 

Header for Basic programs VMay82pl; "Printing for 
CUVIC with the Epson MX80." using WORDKING 
word processor VDec82p8; "How to do great things with 
soft apples and trash." Program conversion from other 
Basics V Jnu83pll; "Disc reviews." (Dungeons & 
Dragons, Castlequest) V Aug83p5 

style. Notes on Basic speed and style (Norris) Cv5n3pll 

Notes on programming-( from Kernighan) Kn7pll; 
"Good programming techniques" (unknown) V Jun82p3; 
"Programming finesse ." (Spencer) VNov82p7; notes on 
Basic-(Muldowney) V Jun83p7 

subroutines. (A) see [Steffy], [Matzger], [Norris], [Suits]; 
decimal to hex conversion (B) see [Andries] 

subscribers.- to FORUM, list Fv3nlp34, to COLOR­
CUE, list Cv6n5p26 

Suits, David . "Reentering plot submodes." Cv3n2pll; 
"Color graphics for Intecolor.." review (Peel) Fvln3pl7; 
"Quick change artistry" Fvln3p35; excerpt from "Col­
or Graphics" (hatch character) Cv3n3p25; "Assembly 
language programming", Part I Cv4nlpl9 registers , 
binary & hex numbers: Part 2 Cv4n2p6 using MLDP sim­
ple program in assembly: Part 3 Cv4n3pl9 8080 instruc­
tion set, program topology: Part 4 Cv4n4pl9 status flags 
and stack : Part 5 Cv4n5pl9 the input routine: Part 6 
Cv4n6p20 input routine cont: Part 7 Cv5nlpl7 macro­
assembler: Part 8 Cv5n2p24 "Simple math": Part 9 
Cv5n3p5 numerical l/0 and random numbers; "'THE' 
Basic editor" (review) Cv4n3p25; TECH TIP (space bar 
pressure) Cv5nlpl5; 'How did Sam die?' and 'Was Eins­
tein correct?' (CUTIES) Cv5n2p l0; "Calendar printer" 
(B) Cv5n2p17; "Blue sky dept" enhancing CCII color 
capabilities Cv5n5p20; "Transformers (not electrical)" 
Cv5n6pl7; book reviews Cv6nlpl2; " One dimensional 
cellular automata" Cv6n3pl6 

"Variations for 'SHOOT"', Dn3p2; " Some comments 
on the Basic Utilities Disk" Dn8p2; 
"DISPLAY/CREATE/EDIT / DUP" discussion with 
software Dn8p5; "Tidbit #123" using large characters 
Dn8p I 0; "The scrolling patch" commentary and correc­
tions to Colorcue article Yin! , Dnl0p5; "Plotting 
character strings" (PLOT 2) Dnllp3; "An animated 
joke" (software) (B) Dnl3p2; "Quick change artistry", 
changing screen displays rapidly, Dnl6p7; "Some ideas 
and a quiz" Dn20p5; "The 'last' key code" realtime 
keyboard entry (B) Dn22p4; "The 'new' key code" 
Dn23pl7; "ALPOCII", introduction to assembly 
language programming, Dn24pl4 , Dn26pl7; "I nstruc­
tions for 'Capture the flag'." Dn37p6 
''Capture the flag.'' Software instructions VMar85p2 

45 



SUPER MONITOR. (Greene) desc Fvln2p29 

Swank, Edgar. "Further hints on printer problems" 
Cv3n5p21 

switch. A - for changing peripherals, construction 
(Lepard) Dn23p21 

syntax. - error after running FCS Fv I n2p 16 

synthesizer. Music - (Hubbard) Fvln5p8; hardware 
review (Holt) Fv2nlp58; Minerva Microware (review) 
Mueller Fv2n2p27; see [SOUNDWARE] 

T 
T.A.B. 'The Australian Beginning', bulletin board net ­
work, com mentary (Stark) VDec82p4 

tables. Formatting- printout (B) (Herman) Cv3n4p8; see 
also [ROM] 

Tau bold, Rick. " Ram batterings or Tripping down memory 
lane, an analysis of the scrolling patch" , Part I 
Fvln5p52, Part 2 Fv2nlp50, Part 3 'A quilling party ­
A use for your patches.' Fv2n3p9; Saving/ loading screen 
displays (A)(B) , using ESC vectors; "What's new for the 
CC!i?" Cv5n3pl5; "Compucolor meets Morrow" 
Cv6n2pl4; " How to merge Basic programs with assembly 
language programs" Cv6n4p26 

" Random thoughts'' random number generation 
Dn25p!O, card shuffling Dn26p23, converting TRS80 
Basic to CCII Dn28p!O, "The big squeeze" (increasing 
Basic program execution) Dn29pl5 , errata for earlier ar­
ticles in this series + "The speed demon" (increasing 
Basic program execution) Dn30p20; "Adavnced Basic 
and the system" (?) Part 2 Dn33p2 

Taylor, Trevor. "Generating a break" Cv3n3pl2; "Custom 
character sets" Cv3n4p21; "Transferring Basic files from 
other computers" Cv3n6p4; "Lissajous figures" 
Cv4n2p l8 

"The blind cursor, etc" Dn20pl0; "XHGCHR", so ft­
ware (A) to exchange a character with one on the screen, 
Dn20pl3; "Clock display routine" (A) Dn20p!4; "Some 
experiences with a light pen" Dn23p27 

'TECH TIP'. CCII bell (Zawislak) Cv5nlp4; CCII space 
bar pressure (Suits) Cv5nlpl5; noise on CRT, remedy 
(Bailey) Cv5nlp23; changing disk drives (Pinter) 
Cv5n3p3; also see [Pinter], [Newman] 

teletype. Interfacing the CCII with- (Greene) Cv3nlp6 

terminal. CCI I as - with other computers (Newman) 
Fv2n4p35; 

text. - file justification, storage and printing (Scribe) 
(Steffy)(A) Fv2n3p24; - editor, see [editor] 

'THE' Basic Editor. Quality Software, desc Fvln3p!O; 
review (Suits) Cv4n3p25 

Review (Colley) Kn2p4 

'THE' Word Processor. Review (Epps) VMar83p5, review 
(Pankhurst) VMar83p9; notes on-update V Aug83p6 

TERM.TXT. Software (A) for RS232 communications, 
Dnl0p8 

TEXMAN. Word processor commentary (Burrows) 
VApr83p5 

Thirtle, John . "A portfolio record-keeping program." 
Cv5n4p5 

timer. User - #2 to drive a real time clock (Matzger) 
Fv!n3p29; also see [Dewey] on the TMS5501 chip . 

A- for stereo tape recordings (Haskin) V Apr83p6; ad­
justing the CCII real time clock for 50 Hz operation 
(Winder) V Arp84p5 

Thompson, Paul. "Word processing with the Epson MX80 
& CCII screen editor" Dn30p 17 

Thompson. R. "How random is RND(X)" Dn5p3 
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TMS5501. See [Dewey], [1/0] 

tokens. Basic - listing program (Martin) Cv3n4pl5; list 
of - (s) (Manazir) Cv3n4p 17 

Keyboard layout of (B) - Dn I p6 

Basic-chart (Unknown) Knlp9 

'Tom teaser.' Puzzle (Napier) C\ 6n5p25, Cv6n6p 17 

TRACE. Disassembling software. See [Wulff] 

transistor. - equivalents for CCII Cv5n2pl9 

TRENDSPOTTER. See [EXECUGRAPH] 

TRS80. Converting- Basic programs to CCII (Taubold) 
Dn28pl0 

'Turkey and Hunter'. Modification (Clarke) Cv2n3p9 

h•o's compliment. Tutorial in-arithmetic (Yob) Kn2p22 

typematic. See [keyboard], [assembly language] 

u 
Ungerman, Mike. Convening TRS-80 programs to CUI, 
Cv3n2p23 

underline. Printer- (Power) Fv2nlp40 

UPDATE. Newletter, CCII user group of New South 
Wales. See Cv6n3p31 

upper case. - to lower case conversion, see [conversion] 

uploading. See [conversion], [APPLE], etc. 

user. - groups for Compucolor II, current as of May 
1984 Cv6n3p30, also see [bulletin boards]; -supported 
software (Dinsmore) Cv6n2p3; ESC-, see [BASIC];­
t1mer, see [timers] 

Utility. - bill a nalysis program (B) Cv3n6p7 

v 
Van Putte, Doug. "3D graphics" Cv4n4p7,Cv4n6p3; "Plot 
3D figures with FORTRAN 80" Cv5nlp9; "A CAD pro­
gram" Cv5n2p5; "Go the superior way with your IRA " 
Cv5n6pl4; "A Pascal for the Compucolor II" Part 1 
Cv6n2p30, Pan 2 Cv6n3p3, Part 3 Cv6n4p29, Part 4 
Cv6n5p20; "What the diskens is 'recursion'.", Cv6n6p3 

"Print@ subroutine" Dnl0p3; patch for Personal Data 
Base (ISC) Dn!Op4; "Extra large Compucolor ASCII 
character set" Dnllp6; "ASCII values" (listing in 
decimal, binary , octal & hex) Dnl5p7; 
"Eliminate Plot mode color crossover" Dn 16p9; "CCII 
' if point' subroutine for graphic coordinates" Dnl9p 15; 
"Personal budget and stock fund switch strategy pro­
grams" (Ad) Dn34p3; "Description of CHIP librarv 
genealogy program" Dn34p24; CHIP disk library update 
Dn38pl5 

variables. Keeping track of- (B) (Steffy) Cv3n3p24; how 
Basic stores - (Dinsmore) Cv6n I p 16 

Cross-reference program for printing-(B) 
(unknown) Kn5pl9, modification (Hiner) Kn6p8 

version. v6, 78 and v8. 79, for compatibility see Uump 
table] 

Vick, Ricki . Index to DATACHIP, nos 1-22, Dn24pl 

voice.- communication, VOTREX (Power) Fv2nlp39, 
DIGITALKER (Rhijn) Fv2nlp60 

VOTRAX. Commentary (Power) Fv2nlp39 

v6.78. Replacement ROM chips for- (Rusch) Fv2n2pl3 

w 
Wardle, Terry. "Converting a standard keyboard to a 
deluxe keyboard." VNov82p9 

Warner, James. "Interfacing the Heath H-14 line printer 
to the Compucolor II" Cv3n3pl3 

Waterloo. University of-, software available Fvlnlpll, 
desc Fvln2p21 

Weisberg, Paul. "Apple to CCII graphics/program con­
version." Fv2n3p6 

Whaley. C. P. "Fuzzy decision making.: Kn3pl2 

Whilly, W. S. [Joseph Norris] CYPHER, encryption soft­
ware Cv6n2pl9; " Pesticidal programming" tutorial for 
IDA by Bill Green, Pan I Cv6n3pl9, Pan 2 Cv6n4pl6 
(disk directory reconstruction), Pan 3 Cv6n6p33 (•1sing 
IDA's monitor) 

Williams, A. E. "Linked lists", Part I Cv2n3p6, Part 2 
Cv2n4p5 

Winder, Ken . " Internal sound ware for the Compucolor." 
Fv2nlp27 

"The Compucolor II power supply." Kn5p!O; " Com­
pucolor formatter disc ." VSep82p6; "Microline 80 bug." 
VSep82p6; disk drive LED installation VOct82p8; "Disc 
drive problems." VNov82p4; "Bell installation." 
(schematic) VDec82p6; "Is poking a health hazard?" 
VMar83p8; "Hex on the cheap." Hex conversions with 
four-function calcu lator V Jun83p4; "Operating the FCS 
department." VAug83p4; "Program review- ' XDISK' 
a nd 'XDISC'." VAug83p6; "The CCII power supply." 
V Aug83p8; "Connect ing your modem to the CCII." 
VAug83pl0, update V Jul84p3; "The caps- lock light. " 
V0ct83p6; "Key memory locations.' VOct83p7; "Selec­
tig lower case with caps-lock." V Jan84pl; "A selectable 
baud rate oscillator." VFeb84p2; "Keeping in time.' ad­
justing the 60 Hz CCII clock for 50 Hz operation 
VApr84p5; "Compucolor add-ons and options. " 
V Jul84p2; "On the PRG trail.' VAug84p2, VOct84p3; 
"Graphics printer program." Comments on program 
from FORUM VAug84p3; "XDISK and XDISC 
revisited.' VAug84p6; "ROM listing" VSep84p6; "More 
about the graphics printer." VOct84p4; "Bert's Bar pro­
gram." V Jan85p2; " Summary of commands for 
MLDP" VJan85p3; notes on FASBAS VJun85p2; 
" Substit ut e function keys." V Jun85p3 

Woods. Antony. " Problems with the directory. " 
VMay84p3 

Woods, Doug. "Problem s with !NT and others." (B) 
Fv2nlp32; "Shuffling in Basic" Fvln3p27 

Woods, lan. "Computer democracy." Fvln2pl7; "Shuf­
ning in BASIC. " Fvl n3p27; "Multidigit accuracy (Ad­
dition)." Fvln4p29 

WORDKING. Word processor, printing with (Stuckey) 
VDec82p8 

word processor. Using a- (Rosen) Fvln5p50. 

Also see [Comp-U-Writer] 

WRITE. - command in FSC (Minor) explained Dn29p4 

Wulff, T. " TRACE " (software) printing disassembler 
Cv6n6p33 

"A simple Data Set Ready implementation for the CCII." 
Dn35p7 

X 

XDISC. Program guide to-(Bernie Raffe) Knlpll; 
rev1ew (Wmder) V Aug83p6, update V Aug84p6 

XHGCHR. See [Taylor] 

y 

'y' fix.- software, from 'BBS' (Suits-Barlow) Fvln2p6; 
"The cheap 'y' killer" (Orford) Fvln3p20; 'Strange 
behavior of the cheap diode fix' (unsigned) Fvln5p24; 
-correction (Dewey) Fv2nlp23; (Devlin) Cv4nl pl3; 
'Printer problems' (software solution) Cv3v2p25; 
(Swank, using WAIT) Cv3n5p21) 

(Devlin) Dn27p8; (Barlow) discussion, Dn27p9 

Yob, Gregory. (title unknown) explanation of logical Basic 
commands and two's complement arithmetic Kn2p22 
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z 
Zawislak, David. CCI! bell instructions. Cv5n I p4 

Zerr, Chris. "The Freepost 64K bank board" (review) 
Cv5n5p26; "Animation" (A) Cv6n5pl2; "Another 

return to FCS" Cv6n5p23; Commentary on the hard disk 
for CCII, Cv6n6p12; "Comment on the hard disk" 
Cv6n6pl2 

ZIP. Basic compiler, desc (Hiner) Cv6n5p4 

16K add-on. - RAM (Dewey) Fvln2pl5, (Newman) 
review, Fvln5pl7, (Devlin) review (Peel) Fv2n!p37 

50-pin bus. Note (Jenkins) Fvln3p6 & Fvln5pl6;- from 
the Netherlands, Fv!n5p33; remote device controller 
(Newman) Fv2n I p34; -extension (Rhijn) review (Holt) 
Fv2nlp59;- interface for light pen and joystick, ad, 
Fv2n2p6;- schematic from the Netherlands, Fv2n2pl9; 
programmable character set from-, see [character]; also 
see [Newby] "A hard disk for the CCI!" for interface 

board from bus to disk controller. 

music ch ip interface for the CCI! (Napier) Dn36p29 

Discussion of interfacing with-(Pankhurst) VMar82p8, 
(schematics and cableing) V Jun83p6, V Aug83p II 

3621. - upgrade to 3651, Fv I n2p8 

3651. - commentary, specifications in Annex 6 & 9, 
Fvlnlp20; -review update, Fvln3p38; upgrade to­
from 3621, Fvln2p8; -review (Hennig) Fv!n2pl8 

8000. - series computers, user group. (Glen Gallaway) 
See Cv6n3p32, Cv6n5p25 ., also see [Mendelson] 

List of - owners Dn37p3 

INDEX: Additions, Corrections & Notes. 
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