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EDITOR'S CORNER

This marks my eighteenth, and last, editorial. The next issue,
number 43, will be edited by Fred Plethero, and should be issued in
October.

This edition also marks the end of the seventh club year, so don't
forget to renew for next year. Please take a few minutes to fill
out the questionaire on the Club Communiqué at the back of this
issue. The data will help the new Executive to meet your needs.

For the patient board orderers of the last few months, you will
be happy to know that all orders have been shipped, so heat up
your soldering irons. The VDU 80 terminal board is coming along
well,and club interest has been high. The prospect of:a good
high resolution memory mapped terminal and its capability for
Text Editing and Forth, Basic and Pilot are obvious.

Projects in the works are: an A/D:D/A board, a new keyboard,
and a modem. As you may remember, some of these ideas have been
around for awhile, and sometimes it takes awhile for a board to
be made, it depends on user interest, and the availability of a
designer.

Software projects in the works includes an Editor companion to

SYMON and SYDOS (SYED of course!), an operating system in Forth,

and a new Forth game. In this issue, you will find two game programs,
Conquest in Forth, and a TV Typewriter in CHIP 8 AE. A note about

the last Club Communiqué which offered Conquest on cassette. That
was in error, Conquest is too long to be offered on Cassette, and

is available for Disk owners on a disk only. The game requires

some 32k of RAM, and of course, ACE Forth.

In the new year, the hardware and software project leaders would
like to embark upon a club project. It has been suggested that a
computerized burglar alarm/home controller would be a good project,
not only producing a good micro application project, but also a
useful and needed product in our homes. The project will be based
upon the clubs micro board, and will use an A/D:D/A circuit. All
that is needed to get the project off the ground is support from
the membership by letters, circuit suggestions and software ideas.
The best ideas will be put together on an issue by issue basis,
and all particpants will be recognized. The first issue will
concentrate on the organization and functions of the alarm sensor
circuit, so write me with your ideas, with or without schematics.

Finally, I would like to thank all the members of the club, who in
the true spirit of the club, have shared their triumphs and the
trials with the members.

Happy computing, Mike Franklin.



HIGH QUALITY VIDEC FOR 1802 SYSTEMS
by - Tony Hill 30-481 Pitfield Rd. , Milton , Ontario

After playing around with my 6847 based video display for the
past couple of years, I have become tired of trying to do any
serious work on its meagre 32 x 16 display. Some interesting
programs have been written for the 6847, but to make my computer
really useful I wanted a professional quality display. Lacking
an acceptable commercial source for such a unit at a price I
could justify, I elected to "roll my own". This article is to
document my results, which will be generalized this fall and
released as an ACE product to the club membership.

In view of the fact that ACE will "soon" be releasing a PCB
version of this circuit, I would not recommend anyone trying
to hand wire one. In fact, I have not included pin numbers on
the schematics (resulting in easier to read drawings) because

I do not expect anyone to try to build directly from them. They
have been included for the benefit of the dedicated hackers out
there who may want to rework it to their own standards anyways.
Mostly, this article is to wet your interest for the ACE PCB
version of this display when it gets done !

DISPLAY FEATURES:

1) 80 character by 25 line display format standard.
(Can be modified for anything from 1lxl to 132x30)

2) Hardware controlled scrolling.

3) Block or underline cursor - solid or flashing.

4) Full upper and lower case character set.

5) Memory mapped video memory for high speed updates.

6) Choice of half intensity, reverse video or extended
character set for each displayed character.

7) Horizontal and vertical line drawing capability

REQUIREMENTS :
1) 10 MHz or better video monitor (80 character version)
2) 2K of 1802 address space (D800-DFFF in the schematic)
3) 2-1802 I/0 ports (ports 6,7 in schematic - could be
modified to use only one port with additional hardware)

The heart of the display is a Motorola 6845 video display
generator chip. It looks after display memory addressing,
generates the required video timing signals, handles the

cursor and allows a hardware scroll function. The use of this
chip in the system greatly simplifies the circuit's design

by replacing a whole mess of discrete IC's that would otherwise
have been required to do the job. It also allows more
flexability in adapting the design to other systems,

The 6845 is basically a glorified programmable timer. It divides
a dot clock signal down into required video timing signals based
on values stored in its internal registers by a CPU. It also
generates synchronized address information to allow atached
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memory to output required pixel states to turn a CRT beam ON
or OFF at the correct time and position to produce a stable
display.

THEOPY OF OPERATION

The VDU80 circuit can be divided into three major sections, as
shown on schematic diagram sheets 1,2 and 3. These are the CPU
interface, the data section and the video section.

The CPU interface is a fairly standard combination of 1802 memory
and I/0 port interface techniques. Memory addresses D800 - DFFT
are decoded by Ul & U3 and latched along with the required high
order address bits by U5. ( These addresses are immediately below
those used on the ACE VDU board ). Ul and U2 convert 1802 buss
control data to the required signals for video memory access.

U7 and U8 are data buss buffer/seperators. U4 converts TPA and
TPB into an enable (or refresh) clock signal that combines with
two 1802 port I/0O instructions (ports 6,7) to allow access to the
6845 internal registers (U6), Note that port mapping is used to
address the 6845 because it provides the easiest method of
matching the timing characteristics of a 68xx series product

to the 1802 buss.

The data section of the system contains the 6845 video display
control chip (U6), a 2Kx8 RAM chip for data to be displayed (Ul2)
and a 2716 EPROM programmed as a character generator (Ul4).
U9,Ul0 and Ull switch the video RAM addresses between the 1802
buss and the 6845, with priority going to the 1802. Ul3 latches
ASCII data from the video RAM to select character data from the
EPROM character generator Ul4., This data is passed to the video
section of the circuit for output to a CRT monitor.,

The video section of the circuit generates the master clock
signal used to syncronize the whole system (Ul8)., It also
takes parallel data from Ul4 and converts it to a serial

bit stream with a parallel load shift register (Ul5). This

bit stream can be modified by Ul6,U22 to give reverse video,
half intensity or blank characters. Finally, the signal is
mixed with a composite sync signal generated by Ul7,U21,U22 to
produce a standard 1 V composite video output.

CONSTRUCTION NOTES

If you decide to build this display from scratch, there are a
couple of things to watch out for. I built mine on a prototype
card using point to point wiring because wire wrap sockets are
expensive and take up a lot of room. This technique works quite
well as long as you keep the video section components close
together. You may have to play with the values of Rl,Cl to get
data to latch into Ul5 correctly but I didn't have too much
problem getting it to work.

SOFTWARE

This display requires some specialized software to run it. Next
issue I will present an output subroutine that conforms to club
standards and will discuss how to program the 6845's internal
registers for any particular display format.



SIGNAL DEFINITIONS

A7-A0 1802 multiplexed address buss (from processor)
Al0'-A0' 1802 decoded address buss

CCLK Character frequency clock

CLK 1802 system clock (from processor)

CURSOR Cursor display sync signal

D7-DO 1802 data buss (from processor)

D7'=DO’ Video memory data buss

DCLK Dot frequency clock

DISENA Display enable signal

DIM Half intensity character (connect to VD8 to select)
E Enable signal for the 6845 (internal refresh clock)
HSYNC Horizontal sync signal

INVERT Character invert signal (connect to VD8 to select)
MRD 1802 memory read signal (from processor)

MUX Video RAM address buss multiplexor select

MWR 1802 memory write signal (from processor)

NO,N1,N2 1802 buss N-lines (from processor)

OE Video RAM output enable signal

TPA 1802 timing pulse A signal (from processor)

TPB 1802 timing pulse B signal (from processor)

VD7-VDQO Character generator video data buss

vD8 video RAM memory bit 8 (selects character attributes)
VSYNC Vertical sync signal

WE Video RAM write enable signal

6845 INTERNAL REGISTERS

AR

RO
Rl
R2
R3
R4
R5
R6
R7
R8
RO
R10
R1ll
Rl1l2
R13
R1l4
R15
Rl6
R17

register mapped by port 6 that selects which register
(from RO to Rl17) is to be accessed by port 7

total number of characters per display line
number of characters to be displayed per line
horizontal sync pulse position

sync pulse width

total number of character rows per screen
vertical row total adjust (% of full row)
number of character rows to be displayed per screen
vertical sync pulse pogition

interlace mode and skew select

maximum scan lines per screen select

cursor starts at scan line #

cursor ends at scan line §

video memory start address offset (high byte)
video memory start address offset (low byte)
cursor position in memory (high byte)

cursor position in memory (low byte)

light pen position detected (high byte)

light pen position deteced (low byte)



VDU 80 - PARTS LIST

PART # TYPE DESCRIPTION

Ul 4011 CMOS Quad NAND

U2 4001 CMOS Quad NOR

U3 4068 CMOS 8 input NAND

U4 4027 CMOS Dual D-type flip-flop

us 4042 CMOS Quad D-type latch

U6 MC6845 Motorola Video Display Controller
u7,U8 CD1856 RCA Bi-directional buss buffer
U9,U10,Ul1 74HC157 High Speed CMOS 2 to 1 Multiplexor
K12 2016 2K x 8 NMOS RAM (video memory)

Uls3 74LS373 1sTTL 8 BIT latch

Ul4 2716 2k x 8 EPROM (character generator)
Uls 74LS165 8 bit shift register - parallel load
Ule 74LS174 1sTTL Hex Latch

Ul7,019 74LS163 1sTTL Counter

Uls 745124 sTTL VCO

U20,U21 74LS00 1sTTL Quad QAND

U22 74LS86 1sTTL Quad Exclusive Or

Ql1,Q2 2N2222 Small signal high frequency transistor
Rl 4K7 Resistor

R2 680 »

R3 1K5 "

R4 150 "

R5 470 "

R6 1Ko0 "

R7? 50 .

R8 330 "

VR1 50 Variable resistor (brightness adjust)
Cl 22pf Capacitor

Cc2-Clo0 o luf Capacitors ( distributed around the board )
D1l,D2 1N9 14 Small signal high frequency signal diode

"

D3,D4
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CHIP 8 AE - T.V. TYPEWRITER
by M.E. Franklin, 690 Laurier Ave., Milton, Ont. Canada, L9T 4R5

the following CHIP 8 program is based upon an article appearing
in Quest data Vol. 2, Issue 10, by David Crawford, entitled

TVT -4K . David'!s article contained the character table and
driver routines that became the basis of the built in character
table and the FX29, FX33 and FX95 commands in CHIP 8 AE.

At the time I wrote this article, I was looking for a large
format character set which would be easy for my young children
to read. The T.V. Typewriter outputs 6 lines of 20 characters
on each of 2 pages. (assuming you are using the ACE VDU board
and low RES mode).

Cursor commands are as follows: ASCIIL Symbol Function
5D ] cursor right
5B { cursor left
78 ) cursor up
7D cursor down
oD CR new line
7F DEL delete char.
Display commands: are as follows: Control
01 A erase screen

erase all Mem.
home cursor

02 B delete home
to cursor
03 C delete cursor
to end of page
04 D display page 1
05 E display page 2
06 F overlay pages
07 G TAB to centre
10 P clear screen
11 Q game at 0400h
12 R message at 03CO

The control Q and R commands are useful for messages or games to be
called up from memory. The program, however, makes no provision
for saving or loading games, other than through the system monitor.

A use for the overlay command is in math tests or quizzes. Place
the questions on the 6 lines on page 1 in spaces 1 to 10. Answers
would be places in spaces 11 to 14 by use of the TAB command.

Place the correct answers on page 2 in pesitions 16 to 20, at a
previous time of course, and, after the questions have been answered,
overlay page 2 on top of page 1 to check the results. This game

can be fun and educational!
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CaLL IL= AT 8354
SET UG ER a8

SET T ED RZCTI
SEIP IF UG HER 949
GOTO @z

CAELL ILE AT azaE
GOTO azaz

SKEIP IF LG HWER 2D
GOTO aZan

IF WS HER R
% IR I

IF LD MES TE
1313 T IR

AC7 D IF Uz MES 70
1332« azzd

GoEbh SKEIFR IF UC HEG &0
129 GOTO azse

4CTF SKIF IF UC MWER TF
1338 GOTO @334

4C@1 SKIF IF UC MEG @l
1354 GOTOC 8354

SHOW ¥ ORT UR.GLUE

FOIMT 1 TO WG FOR ASCII
SHOW T OAT UA.UE

SET UR EQ LA + 88

CALL ILS AT @I
GOTO @zez

CALL ILS AT @I7S
SET U3 E& L@

CHRLL ILE: AT G
ZET Ul B8 UMD o+
ILE RETURN
POTHT I
SET I E&r ] '

GET uUg To g FROM T
ILS RETLIREH

SET I EQ I + D
SHRUE LI TO Ve AT I
ILS RETURH

4@z SKIF IF JC MER 82 e
136 GOTO @38A ~

4C3T SKIP IF JUC MEG &3
132C GOTCG @3sC PRI
4264 SKIP IF UC NEQ 84 g2mz
S W 1ZBA GOTCO @ZEH Azsd
FZIE 408aS  SKIF IF UG NER @5 A
TE o 1ZFe GOTO azFe g
SCEE SKIF IF UC NER Bs azsH
12Fs  GOTO azFs a23c SKIF IF U/ EG 7FC

SCEYT  SKIF IF UC MER &7 AZ23E GITO 8298

1723 GOTO 833k azRE smeh SET Va B ab

4C1e  SKIP IF UC NER L@ AnEs 2oEE o/llL ILs AT gzzEo

13e@ GOTO 62ed FZFHt SRE4 SET UA E o4

411 SKIP IF UG HMER 11 AZRE TEAS SET UB ELQ UB + @9
1408 GOTO ada6 gzpRz 4BZAR SKIPF IF UR MES 38
G012 SKIF IF UG NER 12 azAE 12B3 GOTO azBa

130 GOTO B=Ca azRc 22FE CALL ILs AT gz2om

487C  SKIP IF uR NEQ 7FC BzEE 127 GOTCO az27d

FOIMNT I AT BzEs
SHOW 8 #/T UA.UE
ILs RETUREN

CARLL ILS AT az%a
SET UR E& MR + g6
SET VD BG VD + 81

BaTE 2298 CALL ILS AT az22e pEEE BBER CLEAR SCREEM
az=z 4DFD SKIP IF UD NEQ TFD eZE: eB@g SET VB EQ 84
azsd 22EE CALL ILS /T ezEe gzed  sD&e  SET UD E& Sa
azse  4DFC  =MIP IF VD MEW FC gzEe 229 CALL ILS AT gzoa
azEa. 23R8 CARLL ILS AT a3AS v azEx  BGeEE  ILS RETURH

azeEE el CALL ILS AT eXeC azer sDee SET UD EQ 4B
@IS0 229E  CALL ILS AT 2@ gZEC  ARER CLEAR SCREEM
gZSE F33S POINT 1 TO U9 FOR ASCII BZEE  oAEd  SET UR ER &4

pe2CE aBGg SET VB ER 24
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CcEllL ILS /AT |RvE

SkIF O IF LE HER G@

GOTO a2l

SEIF IR UE HER &b
|

]
m

HEG

=8

=t
.3 T k3
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X}

Lax)
ey
Pk’

GIOTO

FOIMT I TOQ Ua FOR

SHOW T

AT LA, IR
o LIS+ B8
Eo L0+ 3t

ZET LA

Eo WD+ @l
=X B B4
SkIF IF WE MER 31
GOTO azES
SET VB E&
GOTO 8202
SET R E&
SET UE ER
SET UD EG @

GOTO a2%9a

SET WD EG =6

CRLL ILS AT azRC
SET WIr EQl 38

ILS FETLURHM

CRLL ILS AT azZBA
SET U EG 2E

CHRLL ILS AT a2%a
GOTO AZEE

SKEIF IF WA/ NEZ T&
ILS RETURH

CAHLL IL: AT 228
SET UR EQ UAR + 885
SET UL ER WL+ @1
GOTO 6290

kIR IF UR HEG 84
IS RETURH

CHLL ILS 8T 4230
SET UA EQ VA + FA
SET Wb EG VD + FF
GaTo a23e

SHIP IF WB MEG o4
ILS RETURH

Call ILS AT 2o
SET VB EG UE + F7
SET WD EQ VD + ER
GOTO G238

LUE + B89

HECIT
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SRt AN
g34=
A34H
E34C
AZ4E
5 A
aIz=2
GRAT
G RAT
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A3sn
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SkIF IF B NEG 32
ILE =ETURM

CALL ILE AT a0
SET UE EQ LB + 8%
SET W EQ LD + 15
GOTO gz22a

SKIP IF WD EX 58
SHIF IF UL HMEG 26
ILS RETURN

CALL ILS /AT 8238
SET Ul EG WD+ FF
SET VO ER ag

CALL ILS AT azal
SKIF IF UA NED &84
CALL ILE AT 834E
SET VR E@ LR + FR
POIMT I TO Ws FOR
SKIF IF U9 E &l
SHOW 7 AT VALUEB
SET UD EG VD + FF
GOTO Gzoa
SET UB EQ
SET UA EQ
GOTO @34c
POIMNT I AT a5oaq
SET Ua EG o

SRVE Ua TO Ue /T I
SET WD EQ VD + @l
SKIF IF UD EQ aa
GOTO @I3=4e

CLEAR SCREEM

SET U& EQ
SET UER EG a4
SET UD EQ a9
GOTO @az9a
SET VE E@ WD
ZET UD ER 28
SET VD E@ LD
SET U0 EGQ 543
SKIF IF UF HEQ 98
GOTO B3vFs
SET VD EQ 26
SET g EQ 2
CARLL ILZS RT @az:=0
SET UD E@ LD o+ 81
SKIP IF UE EG LD
GOTO a37e
SET UDh EQ

RECII

B + F7

v

s

=6
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SET VE E@ ME - LD
SKIF IF WUF EG &8
GOTO 9zZFa

GOTC azBEA

SET VE E& WD

SKIF IF LD MHER TR
GUTO @382

SEIFOIF WD HEG FF
GOTO a3ez

SET Ve EQ S
CRLL ILS AT @zso
SET WD EQ VD + B
GUTCO B33E
CARLL IL: AT
SET VE E& 48
SET U3 EQ LA
S5ET M9 EQ VS ~ UE
SKIF IF UF EC o@
GOTO 83Be

SET VD E& VD + @1
SET VA EG VA + G5
SKIF IF VR EG VE
GOTO @3RA

SET UR EQ 48

GOTO 8270

SET VD EG WD + FF
SET UR E& WA + FA
SKIF IF U E& UE
GOTD GIEE
GOTCO aiBa
CALL ILS AT
SET VR EROLIC
SET ue EC 18
SET UC EG 4=
CARLL ILS AT @3FE
SET UC EQ 45
CALL ILS AT B3F=
SET UC EG 4T
CALL ILS AT aIFs
SET UC EQ 4C

‘st

i

B2sE

)

g2sa

CARLL ILS AT @3F2

SET UC EG 4F
CHLL ILS AT @3Fg
SET UC EG Z&
CARLL ILS AT a3F2
SET UC EQ 4
CHLL ILS AT B3FZ
SET UC EG 41
CARLL IL: RT G@3F=

14

bt IS
—r
et
Ao
B il
ot

¥
¢
R WA I O T B Y

it 3 U R3O0 ke e D0 R3O0 O

SET U ER &5
CRLL ILS [T

SET WC EQ =2
cARLL ILS AT QB3RS
SET UG EG 41

CRLL ILS AT 83Fs
SET LD ER 21

CELL ILS AT a7Fs
GOTO AaZe?

POIWT I TO LS FOR
SHO FOET L, L

SET VR EG LA + 8o
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1302/SP0256-AL2 TALKING CLOCK

by P.B. Liescheski III, Dept. of Chemistry, U of Texas, Austin TX

After purchasing the SP0256-AlL2 voice synthesizer chip set (catalog #: 276-
1783) from Radio Shack, it was realized that it is a "canned-styled" voice
synthesizer programmed especially for a clock. With this, it was decided to
interface this synthesizer with the 1802 microprocessor and program it to be a
talking clock. As a result, the program, TALKING-CLOCK, was written.

TALKING-CLOCK 1is easy to use. First one must obtain the SP0256-AL2 voice
synthesizer chip set. The hardware is built according to the schematic. The design
is basically identical to the schematic given in the datasheet which accompanies
the chips. The major differences are the details on interfacing with the 1802, the
use of a color-burst crystal, and the reset circuit. The SP0256 must be reset
frequently. It has been discovered that resetting before using works fine. The
circuit is built on a VECTOR #0028 3677-2DP D.I.P. Plugbord, since it easily plugs
into the Quest Super E1lf 44-pin connector.

After the hardware, TALKING-CLOCK is entered into memory. The initial hour
minus one is entered into location 0002, while the value for the minutes is entered
into location 0005. So if one should start the clock at 2:32, one enters #0l1 into
location 0002 and #20 into location 0005. With this, execute the program with
R3 as program counter starting at location 0000. Upon pressing the input (I) key,
one will hopefully hear: " It 1is two thirty two ", or whatever time it may be.

Hopefully there are enough comment statements in the program so that someone
can understand what is going on in the program. First the major registers are
defined. R2 1s the stack pointer which begins at location OOFF. R7.1 is the hour
counter and R7.0 is the minute counter. R4 1s the program counter for the subroutine
UTTER. Next the program has a triple-nested loop called TIMELOOP which requires
exactly (well close enough) one minute to execute. TIMELOOP is designed with a
1.79 MHz clock frequency in mind. If this is not the case, then the value of TIMEL
can be adjusted so that TIMELOOP consumes one minute. In TIMELOQOP, the program
checks whether the input (I) key is pressed for time. After TIMELOOP has finished
its one minute task. CLOCK is entered. CLOCK bumps the minute counter R7.0. It
maintains R7.0 as a sixty counter and R7.1 as a twelve counter. If it 1s a new hour,
CLOCK increments R7.1 and goes to CHIMES. After this, it returns to TIMELOOP for
another minute. If the Input (I) key 1s pressed, the processor goes to TIMETALK.
TIMETALK takes the information in R7 and tells the time. The subroutine UTTER drives
the voice synthesizer. The hardware is designed so that setting the Q output line
will reset the circuit. According to the datasheet, Q must be high for at least 100
microseconds or reset will not be performed. The voice synthesizer is wired to the
parallel output port #7. Hopefully these short notes will give the essence of
TALKING-CLOCK.
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322 21358

330302
38012
20032
JJas2
Jaose:
o072

go9s
23042
5300682
Jaonde
J3gEse
03102

0a1L:
2313
00142
3315
N1LT:
j0182
2319:
23182
0218
231¢c:
33133
001%:
331F:
123
ap21s
J3223
3323
D242
30252
13252

827:
1228

17

SET AT 1200 0*CLOCK

R2 IS THE STACK POINTER
R? IS THE TIME COUNTER
R7s1 = HOURS

R70 = MINUTES

R4 IS THE *UTTER®' SUBROUTINC POINTER

A TRIPLE-NESTED LOOP WHICH LOOPS
FOR ONE MINUTE (CLOCK=1e79 MHZ)

MAJOR TIME KILLER

ASSTM3LER V1e0 - SICOND PASS DATE 24 JUN 84
i
+ TALKING=-CLICK
. DRIVER SOR SP0256-AL2 VOITE SYNTHESIZER
i
« PHILLIP Be. LIESCHESKI III #+ 5-14-84
*
ORG 20000
-
HOUR £Qu #090
MINUTE EQU #00
STACKTOP EQU #FE
PAGE EQU #020
TIMZ1 EQU #23
TIME2 EQU #4h
HEX3D £QU #3C
HEX12 EQU #oc
TUNE £QU #21
ITIS EQU #18
ONE EQU 801
ZERD £Qu #00
&
« SET-UP ROUTINE FOR MAJOR REGISTERS
»*
E2 INTRO SEX R2
F800 LoI HOUR
B7 PHI R7
FBCO LDI MINUTE
A7 PLOD R7
F8ro LDI PAGE
B2 PHI R2
B4 PHI R4
F8FF LoI STACKTOP.
A2 PLO R2
F882 LoI UTTER
As PLO R4
*
« A ONE MINUTZ TIMER
&
F823 TIMELOOP LDI TIMEL
AA PLO RA
F64A LoI TIME2
AB PLOD RB
AC PLO RC
ca DELAY NOP
ca NO?
ca NOP
ca NOP
ca NOP
ca NOP
ca NOP
ca NOP
ca NOP
ca ND°
ca ND?
Ca NOP
C4 NOP
C4 NOP
C4 NOP
C4 NOP
Cé NOP
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o232
Jjiaaz
Jp28:
302z
Ji2::2
002F2
63303
13323
00342
20353
33352
33372
00392
11332
333C2
30302
3)13:2

03402
J041:
33422
PER L X
00462
03472
3382
S0&AZ
03433
00402
334F2

333)2
03522
£9533

03552
3i57:2
goss:
12592
J153:
005SD:
I T
0Jd5F:
30613
00532
33542
40652
Jass2
JJ)532
0de6az
33532
1 -
006E2
03702
Jiazz:z

Ca4
cs
Ca
3755
24
8A
3A18
FB23
AA
2B
88
3A18
F842
AB
2C
8cC
3418

F821
D4
3011

CAGE 2
NOP
. NOP
NOP
B4

RICNTRY D2
GLO
BNZ
LOI
PLD
DEC
GLO
BNZ
LDI
PLO
DEC
GLO
8NZ

&*

* THE KEEPER

»

cLOCK INC
5L0
SMI
BNZ
PLO
GHI
ADI
PHI
SMI
BNZ
PHI

* THE HOURLY

-

CHIMEZS LDI
scP
BR

DATE

18
24 JUN 84

TIMETALK
RA

RA
DELAY
TIMEL
RA

RB

RB
DELAY
TIME2
RB

RC

RC
DELAY

CHICK I KEYe SOMEONZ MAY
WANT THE TIME

IF NOT FINISHE)s KEEP LOD?ING

0F HOURS & MINUTES

CHIMES

R7

R7
HEX60
TIMELOQOP
R7

R7

ONE

R7
HEX12
CHIMES
R?

TUNE
R4
TIMELOOP

BUMP MINUTE COUNTER

CHECK IF ON THE START OF A NEW HOUR
RETURN IF NOTe ELSE CONTINUE

BUMP HOUR COUNTER

RESET IF 12T4 HOUR

SINCE IT IS ON THE HOURy
50 TQ CHIMES

ON THE HOUR CHIMES
FOR THE ROMANTIC TQUCH

THE SPEAKER OF HOURS & MINUTES

»

L

*

TIMITALK LDI
sg?
GHI
ANI
ADI
SEP
GLO
82
LoI
PLO
8L0

TT1 PHI
SMI
BM
INC
BR

TT2 GLO
SMI
BN2
GLO

ITIS
Re
R7
#OF
ONE
R&
R7
REENTRY
ZERO
R8
R7
RS
BOA
TT2
R3
TT1
R8
ONE
TT3
R7

SAY *IT [S*?
PREP HOUR COUNTER FOR SPEECH

ADD ONE TO HOURS SINCE 1 0O*CLOCK=0
SAY THE HOUR

RETURN TO LODPes IF ZERO MINUTES
DIVIDE MINUTES BY TEN

AND PREP MINUTE CNTR FOR SPECSCH

SAY THE MINUTES



302 ZR33S ASSEMBLER PAGE

J)73:2
00742
23762
Jiree
coras
30732
33723
39702
037F 2
13332

jasz2:
09832
i85
Jigsse
00872
J)33:
203892
J308a:
30833
03s8cC:
Jasons
gi8z:
J08F3
00902
03712
go92:
90932
33982

D4
302E
a8
3278
FC12
D4
98
322¢
D4
302€E

52
3633
78
Cq
C4
Ca
Ca
Ca
Ca
Ca
Ca
Ca
Ca
T4
67
22
D3
3082

TT3

TTa

®

3
sZ?
AR
GLO
BZ
ADI
SEP
GHI
BZ
SEP
BR

DATE

19
24 JUN 84
R4
REENTRY

‘RS

TT4

#12

R4

RS

REENTRY

R4

REEZNTRY RETURN TO LOOP

* THE SP0256-AL2 SUBROUTINE DRIVER

*
UTTZR
WAIT

&«

= THE END

STR
B3
sE2
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NoP
NOP
REQ
our?
DEC
SEP
8R

END

R2 PUT D ON THE STACK

WAIT CHECK IF VOICZE SYNTH IS BUSY
RESZT VOICE SYNTH
WAIT A FEW MICROSECONDS

QUTPUT TO VOICZ SYNTH

R2 GET STACK BACK AS IT uAS
R3 RETURN
UTTER
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An 1802 - Microsoft Basic Cross Assembler

by J. G. Cayer, POB 2034, Hinton, Alberta, Canada, TOE 1CO

Enclozed a lizh

an my TRE-58 Model 1
members who have acce

On rumning the BProgeam, oo
Tebut o2 Four characher HER yombhse -
TEMNTER», Thug
Will arrRgapy:

=lnlals CODE LAREL MMEM NFER COMMEMTS

WA

The cursor wWill now flazsh wader ‘LY of LABEL. This malumn i=
used atrickly for labels uP ko 2 length of & characters. I+ a
labkel is not wanted in that line. mowve on to MMEM ke Pressing
the right-arrow kew., The cursor will now fFlash bensath "M of

MMEM. Enter a mnemonic and then move on to the OPER column b
233in defrezszsinz the right-grrow kev,if an ofFerand is reduired.
I# an opPerand iz not reduivred. @ou may move on Lo Lhe

COMMENTS coalumn. In 3ansd cmase, after the mnemonic haz kheesn
zntered and no more info is nseded. Press CENTERX. This is
alse trues for all zolumns after MMEM. 0w Pressing JENMTER 3.

e inPut Tlins will z2orell and the aPProPrists code will

b2 PRIMTED ® the Prorer location undsr ke CODE =olumm.

The MHEM column 3lso serwes to enker 3 conzhant in
EX at the address lizhed on kthat lirs., This iz entered as
#¥ and the one bete constant @ou wrote will arfrear in the
code colum e fen conteal commands whickh when

« I bhave 31z add
ntered under MHEM. These

will discuss laisr.

N
used. are e

In the ORPER column, Qdou max enter hex or decimal
numbers, Hex numbers takes the form ¥4 for sindls kate o
HHHME For fwo byte numbers. Thus #1909 or 18 will 2ive the sames
result. If the oferand designates 3 register, Jjus
redizters vember (O-F) and nok RA-RF, otkherwisze the

1]
3
l.-'-
1
3
o
>
11}

e Feogram
will see R~ 3as 3 laksl. Lakels of ftwo Lo six characters can
2lsn be entered here. and their addresses will ke posted on
Pressing <EMTER:» pProwviding thed lhawve bsen snbered Previowslq.
Qebherwize, the addresss will afPear as Wk~ if Llat labksl i=s

: 1
2211l ®a mome. IP in usin® short branch instrochkions. 4oy FuPe
i

‘et in the apsrand column, bBhe code will Branchkh be

The COMMEMTS column can Rancdle lond comments butk
t comments look hedtter when the aszembled Profram iz
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He mentioned sarlier, contral commands are ALL

gntered in the MHEM column gz Sallowe:

LIsT - will izt 211 3 gas2s, rodE. mogmonics ., oFerands &
commentz, Thiszs iz hancla yhen 900 want Lo 2t rid of

: e editing 2arbade.

CoRy - Wwill outkor 0 Printse,

CELETE = enter the hex Livne number in the OFER colurn Cno #
needed before hex number ). The line which matchez

, ched anrd all lins numbers
thersarter will be wprdated

e
mbner will ke sceat

€2
IMSERT - enter hew number gz aboyes. Mumber will afPear ah
battom of screen. Enter codsz as usuwal. Code will e

-

nazrted and all numbers ufda

CHAMZE -~ sams as IWSERT swcocsrt make surs | ¥ mommes matk
zhans This routing doss not
If zode leadtl musht changs. hthe

hi (]

.

HE - corgerts decimal walos Lo e, LE
in OFER oo lumn,
DECT -~ aormeerhs bew o walus R decimal. Enker bex walue in

QOFESR molumn.
SPEVE - will sawe to disk. Rootine will azlk For FILENMAME
and sawve.
LOAD - loads Prewiously sawved code. Pradrammer i cared
. ' on wheres ke left off,
"RSSEME -~ aasembles code and Processes 311 labesls.

A1l control commands can be used at will. The Program
aluasz return o the inPut ronsine,

Shotrt demno:

BEGIN GHI DEMOD

FLO
LoopP DEC
GLA
BZ
LoI
STR
ER
ERD STR

faDmw

7]
L B B e 1 A I i T S WP Ly
i
i

Y I
R0

COULD BE JUST A2

9
%)

i)
1)

l'.ﬂl;"Jl’itﬂ'lr—-l—tl—hl—htg
i

2

Rt

A OY IR T D

BEGIM GHI - DEMOD
PHI
PLOD
LooP DEC

GLO

A

5}
@
Q
a
a
]
@
a
f

X0 B

YN R I
MDY

[ T R
330 = 1 ra e )

DRI I TR I BNV (Y ST O
A AF M=

alsls 32ac BZ M
alalnl Fa66 LDl aa COULD BE JIST 2
|2 55 STR
AR 3ae3 ' ER Q0P
A b EMD STR
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7
”LHECK IF HEw ROUTIMER®X

AHD Z4ESY OF ¢F
AWEC T OMHER RTITIH

A Iy

cd AMD Z¢P1 THEM RETUSH ELSE FL=1: RETURM
s

Zg= FedfB6: FOR I=i TO 4: E1=IHT(E/F): E=E-E14F: ZE=Te+MIDS(GE, El+l. 10 &
AU MERT: RETURM
T OREM mal 00K BACK IF WE HEYWE LABEL ALDRESSHAN
o ROR =1 TO T IF MID&CDUL, 17,8 x=LA%C K, Ly THEH RETURNM ELSE MEKT
& Fle=1: RETURH
9 REM $EEFIND ALL POSSIBLE ADDRESSES AMD LIST@HdE
W CLS: FOR K=1 TO TT: IF LEM(SECKIICER THEM 18 ELSE IF ASCOMIDuE Sd bl 1

{1 13

18

12 FOR I=1 TO TT: IF MIDSCS&CK ), 33,62 MIDECSEC 1, 17,67 THEHN 18
17 15 MIDECSECK Y, 13, 233" " THEN S£CK=LEFTSCSECK Y, 18 0+LEFTEC S8 10, 4 0+R I GHT &0 52
CE L LEME SECK =140 GOTOLS

vl EFTEC SO D, 10 +MIDE: S8 T 0, 3,

AR RECCMTIDECSECK D, 33,1 22421 AHND RSCOMIDRCSECK D, 34,1 2232 THEN 12 EL?

SRR T GHTE SE W L BN SRRy 0—~12 0

f‘(l

L FL MEXT ¥ RETURH
u;lT‘T ROUITIHEREE |
! FOR K=l T TT: PRIWNT SFCYh: MERT: RETURM
REM #sHEX TO DEC ROUTINS#AH

IF MIDSCDUE. 9,1 2="#" THEW Z=RICIMIDEIDLE, 1,130 GOSUE 2: Z=RICCMITEIDINE, 1.
GOSUBR 2@ IF FlL=G THEM DPE=MIDE(DUL, 12,25 PRIMNT ® 23@4, OFPE: ADL=]: RIZTURM EL
Fl.=@: PRIMT @ 984, "ERROR": AC=0: RETURM

44 RESTORE

45 DRATA ADC, 74.ADD.F4, AND.FZ2.DI18,71., IDL. 98, IRK. 9. LDX. Fa, LDSA,. V2. L2DF . CF. L21Z.
JLSKPL R ILSHF L CF L LSHR, £S5, LSNZ. CE:LSQJCDJLSZ;CE.MHRKJrS.NOP cd,0R, Ft.ﬂha.fR.wat?
O.fﬂ“ 78,5D,F5,. 3508, rq.,_,.rE .HL,FEJSHLCJ?E,SHEJFsﬁaHRC,?G.:KP.MG,hd,r.,Buu;

42 DARTA STHED. P33, KOR.F3

REM FEFSTMGLE BYTE MON-REG IMSTR®#¥

FOR K=1 TO 24: READ M$.0P%: IF MHNE=MF THEN PGIHT P 904, OF% ELSE MEWT K

IF K=33 THEH £8 FL“E AD=1: RETLURH

DRTA INF.&6,0UT,. 6. DEC.2.GHI . 2. GLO. 8. THC, 1, DS, 4, LDN. @, PHI B, PLO A, BEF. D 2R 2,

TS

=9
@ U=@A: FOR T=1 TO LEM(EL): B=ASCIHMIDECES, I, 1 30-al: IF B33 THEH B=BR-7
22 U=U16+5: HEST: RETURK
40 BEEM #HECHECE IF LE HAYE A COMSTANT IWNSTEAD OF MM
“
bR

RN

!

¢

[ IR0 T W e
s R S e

T2 REM HERREECISTER. INF & OUT IHSTR®:EN

28 FOR =1 TQ 13: RERD M£,0P%: IF MMHE{»ME THEM MEKT: GOTO 74

S1 W=RASCOIMIDESCDUIE, 17,132 :

£2 IF ME="0UT" AND (1W3>48 AMD L4<PEY THEM OF£=0P£+CHRECL Y FRINT @ %84, OR%: Sl

RETLRHM
Ad TF ME=UTHRY AMD k=42 THEM OFF=0FI+"2": PRIMT R 204, 0OFE: AD=1: RET!

56 IF ME="IMP" AND W>d3 AND L<SE THEM OPS=0OF£+CHRECL+1SY: FPRINT © 504, ﬁvr: Eit=1
RETLIRK

£7 IF ME="0UTY OR Mg="IHP" THEM 7@

62 IF (U347 AND WCTB) OR (WrE4 AND WCT1OTHEN OP$=OFF+CHRE(LY: FRINT & 9G4, OF%
8l RETURH

73 PRINT B S04, "ERROR": AL=d: RETLRM

LDRTA ARDCI.PC.ADI.FCL.AMILFARLLDI.FRL.ORI.FS, DRI .. VD.SOT  FO.SMEI.PF.SMI , FF. . ¥RI . FES
REM RXXTMMEDIATE THSTREHkk

OR K=1 TQ 18: READ M2.0P€: IF MH$LXME THEM HEXT: GOTO 23
W=ASCCMIDSCBUE, 17,1 3% IF L3E4 AMD Wos) THEM GosUR &0 IF F
TECILRECK . 20,20 PﬁIHT ® 284, OP%: AD=Z: RETURM: EISE IF Fi=
Temt: PRIWMT @ 9G4, OPE: AD=2: RETURH

IF W=23 THEHM ”-HHP'WID3'0H$ 18.1 5% GOSUE 2:
= Fl.=00 THEM CRE=0P£+MIDEIDUE, 12,22 PRINT ® 224,
THEM Fl.=8: PRINT 2 2¢4,"ERFOR": AD=02: RETIRM

Tl.ﬂ [ 'lJ l-

S Rt B BRI |

-‘_'.l ~) J_ DN [ i'\ ) <-.j

=0 THEM OFE=0FRE+ET

-

:E‘




!

23

G

e

§2 E=WALIMIDEIDUS, 17:33): IF E>255 THEM PRINT @ Sg4,"ERROR": AD=0: RETURN ELSE
CEUE 4 ORS=CPEsRIGHTS(Z£,2%: FRINT & 504, 0P$: AD=Z: FETURM

24 DATA B1,34.82, 35,083, 36, B4, 37, B0F . 52, BM1 ., 30, BNE. 30, BMS, 3E . B4, 5F . BHF , 5B, BHG, 35
(BHZ.ZM,BR. 31, ER, 230,82, 32

S€ REM #iXBRAMCH Ih STRY% '

22 FOR K=1 TO1%: RERAD M£.0F%: IF MHE<>ME THEM HEXKT: GOTO 26
29 IF ASCIMIDECDUE, 17,1)0=60 THEN OP$=0PS+RIGHTS.O$.27: PRINT
RETURM

2E GOTO TE: REM REXSAME RS IMM. IMSTREX#k

[z DDTH LEBDF.C2. LBMF . CR.LBNG, CS.LENZ. CAR.LER. C1.LEBR.Ca,LRZ.C2
G4 REM #x3_0OWNG BRENCH INSTRI:®X

25 FOR K=i TQ 7: READ M£.0PF: IF MHE{>ME THEN MEKT: GOTO 123

T B 204, OF$: RO=Z

25 LISRECIMIDECDLUS, 17,155 IF W64 AND L¢R1 THEN GOSLE &: IF FL=B THEN OP$=ORE+LA
£01, 80 BRINT @ S84, OP$: AD=S: RETURM: ELSE IF FL=1 THEM FL=G: OFS=0P$+"-——n':

FRIMT & 204, 0OF%: AG=3: RETIREHM

180 TIF L=3% THEM FOR KE=18 TO 21: Z=RSCCMIDEDUE. K. 1]

THEM OFE=0FRMICECDIE, 18,40 PRINT & 204, OPE: Hﬁ=3 RETURM ELSE IF FL=1 THENM
=6 FRINT B 2904, "ERROR": AD=G: RETURH

w0 GOSUR 2 NEXT K: IF FL=G

FL

1AT EsVEL(MIDEI DS, 17,50 IF EXSSS3S THEWM FRINT ® 904, "ERROR": AD=G: RETURH ELS

E GREUE 4: OFP$E=0P$+Z¢: PRINT @ 584, OP$: AD=2: RETURH
162 DRTA LIST.1.C0PY.2,DELETE. 5. INSERT. 4. SAVE. 5. LOAD. &, HEXA, 7. DECT ., &, ASSEME,
FHGE. 18 :

105 FOR K=1 TO 1@: READ M$.G: IF MHEC>ME THEM MEXT: GOTO 112

187 CH G GOSUE 20,2500,2000, 4000, 3000, 3500, 5290, 5500, 10, 6600
112 AD=@:RETURH

14% FEM #¥¥THPUT CODEX%¥

2 PRINT B 260, 0% PRINT @ 37S,"";: LINEINPUT DU$: DUs=DlUg+" n
o REM ®¥%¥CHECK IF WE HRVE A LABEL¥k¥

IF LEFT$.DUS, 1 =" " THEN 233

REM #¥¥LA%:T. 1 )=LABEL AMND LAS(T,2)=ADDRESS OF LABEL¥#

T=T+1: LA$LT.1)=LEFTSDUE.65: LAS(T.2)=0%

REM KFKDEFINE MNEMONIC CMHN$Y AND ITS LEMGTH¥®¥

MHE=MIDE: DL, 9. 6)

IF RICHTECMHE, 1 9=" » THEN MNE=LEFTSCMNE, LEM(MHE =15 GOTO 247

GASIE 42+ RETURH
@ CEFIMT AR-Z: CLS: PRINT CHR$(23): PRIWT ® 452."1202 CROSS-ASSEMBLER"; : FOR
TO 1600: NEXT: OLS
]
-

l‘j) u) 2 (23 12) (a3 ) )

REM === .G. CRAYER BO¥ 20824 HINTOM ALBERTA TOE 100 ===
CLERR 236a2: DIM S£(312). LA$C50.27
: Okl ERROR GOATO 1266
f;_"— n "-4 - ﬁﬂdEg-ﬁQpprﬁF‘:h "
LT OMORIGIMYOf: IF LEMIO$ (k4 THEW 1633
' REM #¥#CHECK IF HEX ADDRESS#
PREOR K=1 TO 4: I=RECIMIDEI0S.K. 100 IF (1247 RMD IL520 OR (IX64 AMND ISTL0

NT ELRE tonp

mEM y*g:%uo QUT DEC ADDRESSH4®

b
r
a
1
-
Ici
2
=
2
3
o

n ,3

DE=DE+ED: E=DE: GOSUE 4@ 0$=I%
SOTO 1656
RESLME 1629

a7@ E¢=0f: GOSUR 200 DE=U

35@ FRIMT ® &36,"ADDR  CODE  LABEL  MNEM  OPER  COMMENTS": PRINT &TRI
£CER, "="

AR COSUE 143

1en IF AD= GOTO 113@

110 TT=TT+1 ~

120 S#CTTI=0E+"  40PSASTRINGS(S-LEW(OPSY, " " +DUS

130

RIS

Do)

K.

TH

2}
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FOR =1 TO TT: IF LEFTESEIK Y. 430 HAE THEMN MEXT
A0 TE=LEETECSECK D, 40 IF MIDECSECK D, 13,1 00 0 THEN AD=32 ELS
"OTHEM AD=2 ELSE RAl=
2 MA=RD
SESE FOR YK TO TT-1: IF MIDSCSECY+1 0,013,100 " THEM AD=3 ELSE IF MIDEC 301 0.
11,1045 " THEN RD=Z ELSE AC=1
2038 SECY I=ZE+MIDEISEI Y+ 2 S LENCSEC Y1 200
2120 Ef=Z%: GOSUBR 28: E=U+RAL: GOSUR 4
WERWT v

3 TT=TT-1: DE=DE~MA: RETURM -
TP REM AXFFPRIMTER ROUTINEX®®
L5 PPTHT R SER, "PRIMTER READY Y- HIT"

2R QE=THKEY$: IF Q£="" THEM 272@ ELSE IF Qf="Y" THEMN 2534 ELSE RETURM
TEIE FOR W=1 Tc TT: LPRINT S#0k ) HEMT: RETURHM
5 REM #amSSVE TO DSk
12 RFRINT @ S2@,"":: INPUT "FILEMAME ".Fs
1 IF LEMCFE2 THEN FRIMNT B 322, STRIMGFC3A. 32 GOTOC
G OQREM "OV.1LFE

TT.DE.T

- =1 TO T: PRIMT #1.LA%CK.13%: PRINT #1.LA$C K. 2% HEXT

FOR K=1 TQ TT: FRINT #1.8%/ Ky HEXT: CLOSE: RETURM
REM ARRLOARD FROM DISKikk
FRIMT 2 S2@.,"";: INPUT "FILEWAME ":F%
IF LEMCFEY38 THEN PRINT @ 920, STRIMGEC29.32):: GATO 2514
OPEM "IT, 1. F% ‘
THPUIT #1.TT.DE.T
FOR K=1 TQ T: INPUT #1.LA%CK.12: IMNPUT #1.LASIK.2): HEXT
ITEA FOR K=1 TO TT: INFUT #1,3%(K)>: MEKXKT: CLOSE: GOSUR 29: RETURN
4300 REM F¥HIMSERT ROUTIMER¥XE
4219 HRE=MIDE DL, 17.4> _
4829 FOR K=1 TOQ TT: IF LEFTHC(SHK 1, 40{>HAE THEM MEXT
4020 YE=SL£(K): Y=k Qf=HA%: GOSLIE 143: HEL=| EFTE(Y/%, 42+ "+OPE+STRIMNGE. 3= Bk
aFE N aDE
apd@ IF MIDECMNES, 12,134 " THEM RD=3 ELSE IF MIDEIMEL.11,10<:" " THEM RD=Z2 ELZE
Al=1
4058 FOR K=TT TO ¥ STEP-1: Ef= EFT2(S4/K >, 4)>: CGOSLUE 23@: E=U+AD: GOSLBE 4: SE(k+1v
=ZELMIDEC SO Y, FLLENCSECK D 20 NEKT K
ARSH [ECY I=NESE: NES="": TT=TT+1: DUs="": DE=DE+AD: RETURH
TOAR REM KEEHEX ROUTIMNE TO SCREEMNH

2 FOR k=17 TOQ LEMCDUSE): W=RSC(MIDEIDUIE, K, 130 IF W47 AND WSS OR W=322 THEM H

ELSE PRINT ® 294, "ERROR":RETLURH :

in

IF MIGFCSs0k D, 11

o 11

0s)
o

5BR

5
a
2
o
a
2

-
ot
[
s}
e
-t
=
=
=

-

331
AED
Y
ey
- -
T
S
: b‘
b

E=\ALCMIDEC DS, 17, LEMCDUSE 22 )

SAZY IF EXESE2T THEM PRIMT 2 294, "TOQ RIG"; :RETURM

AR COSUR 4 PRIMT @ 293k, Z4: RETURN

SEAR REM #¥¥0EC ROUTIME TO SCREEM:®®

EO18 Er=MIDE(DlIE.17.4>

520 IF RIGHTH(ES.1.=" " THEN Ef=L_EFTE(EL,LEN(EE~1 > G0TO ESEﬁ

5330 FOR k=1 TO LENCE#®): Z=ASC/IMIDS(ES, K, 12> GASUR 2: IF FL=0 THEN MEXT: GOSUR
3 PRINT @ 225, U: RETURN

5542 FlL=0: PRINT ® 964, "ERROR": RETURHM

SO REM SRECHAMGE ROUTIME#%d

AA1E HAE=MIDEIDISE, 17,40

ARZA FOR K=1 TO TT: TIF LEFTH.SE0K ", 43 3HAE THEM HEXT

S:SQ (E=HAE: TE=K: SEiKI="": GOSUE 143: S/ TE ¥=0g+" "+OPE+STRIMGE! S=_EHC OPE Y,
1 1"

DL RETURM
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COSMAC CONQUEST

by - Tony Hill 30-481 Pitfield Road, Milton, Ontario

The winner of the BYTE game contest in 1982 was a space war type game written in
FORTH. Unfortunately, the program was not written in fig-FORTH, and was
designed to run on APPLE computers.

The program on the following pages is a rewrite of the game, using fig-FORTH
words and ACE VDU board configurations for its basis. Several bugs in the
original version have been corrected, and the graphics redesigned to be more
interesting. A few of the definitions were written in FORTH assembler to
improve the video update speed.

The basic idea of the game is to use your two battle fleets to colonize as many
planets as possible while fighting off the enemy fleets (controlled by the
computer) that are trying to do the same thing. The screen shows the current
status of your efforts and maintains a set of menues to allow you to select your
action from the possibilities available. Also shown on the screen is a graphic
scan of the space immediately around the battle fleet you are currently
commanding.

Game play is fairly straight forward. The computer maintains a list of the
currently available commands on the bottom half of the display. You can use
them to move your fleets, fire on enemy fleets, or land on planets. Once you
are on a planet, a new set of commands allows you to enlist troops, buy more
ships, leave troops to garrison the planet or remove troops from the garrison.
You can tax your planets at any time, but be aware that they may revolt when
" taxed, and you will need to leave troops on the planet if you wish to crush the
revolt.

A more complete description of this game can be found in the December 1982 issue
of BYTE if you are interested. However the best way to learn about the game is
to play it!

Screen 2 of the Tlisting contains the only word you should have to change to
adapt the game to your VDU board. The word HIRES should cause your VDU to adopt
the high resolution mode (which means you will need 6K of video memory of
course). The game itself will use about 16K, mostly because of the large arrays
it uses to maintain information about the galaxy. Note that unlike the original
version, the galaxy in this version is fixed at a 32 by 32 size, because of the
assembler definitions.

Even if you don't use this game, the 1listing may be worth a look, just to see
how ARRAYs, CASE and CODE definitions are used in more complicated FORTH programs.
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kbbb b bk o R sk R b s o s ol bbb bk bbb b i
DI ) BT
DO 2 COSMAC COMNRDLUEST # 0
DI B e E ]
[ - #
DA WRITTEM BY = ALAN SARTORI AHGLIS * 2
vk #D
DO MODIFIED FOR FIG-FORTH AMD THE ACE *® D
D Yoo BOARD BY - T. HILL JUMEASZ4 # 2
DI * D
¢ £ SN
¢ % ORIGINAL PUBLICATION - DEC/82 EBYTE *# )
D MIMMER OF THE BYTE 19782 GHME CONTEST * 3
DA # 2
O deskrkerbbodeo ook sk kol R sk ok ook b b R ok b etk e o e ok s kbbb eob e ok )
—_—
¢ COSMAC CONGUEST - SCREEN 2 - YIDEO WORD 248s17 HLH
HE*
HIRES FF FSeB@ C! ; GCLR E@gn icee aa FILL
PAGE HERE 1@@ + FF@@ AMD HERE — ALLOT
Eooe YARIABLE CURSOR ¢ VIDEQ TEXT DRIVYER CU
0008 VARIABLE SCREEN 79 ALLOT  BUFFER FOR SCAN DHATH
8ol COMSTANT <GALRAXY> . ARRAY STORAGE FOINTE
Beea CONSTANT CHAR ¢ CHARACTER SHAFE TAEL
GALRAXY 28 % + 21 ~ CGALAXY > +
PRGE HERE 7 CGALARYD ! 489 ALLOT
HERE < CHAR ! -
¢ COSMAC COMRUEST - SCREEN 2 - SHAFPE THELE g40c17 A
. Y oAaRe , oBBRe ., BRea . BEoe . eels . 18ig . Baea |
cotood pe2E . 2828 . PROD . OBRE . @Bzd4 . 247E . 24FE .
¢ % > BRiw . 2CSe . ZCPR . 2016 . eesd . S55% . 955D .
& D BBOB , HOBE . BDPR , dEEd . BEOe . GogE . Geea .
CC 0 e8er . peaa . OREE . BEOR . GEan . OBoe . apea .
Co% ) BRRR . GAcd . BOeRA . BBEB . RE6 . Goes . GBoa .
C . 3 BBBB . faBa ., 41818 . GBe2 , 01 . OEZC . Q08 |
‘ Y gEoe , AG00 . 2818 . 1206 , 600E , 6eEo . 0eea

FSOR
Y}

R
EZ 2

LH >

]

1208 .
2489 .
agaa |

aeaa

gaaa .
agqaa |
0% 7% 2 I

jalalals
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8 O COSMAC COMGUEST — SCREEM 4 — MUMBERS SHAFE TARABLE Sd4881Y AHLH»
1

¢ R oy 1824 . 2424 . D424, 4803 . @212 . @S2 . @262 . ZCe8
T 02 0 1a2d H41s o 2B28 . 2000 EBRZ . B4ac . azzs 1caa
I L 5 R 2348 . TOas . 8200 ZEZA , 2830 . azzz p A [
b SO S T = 0. ™ b~ 1040 . 1212 . ACHA E@Zz ., Ad4px . 1aia 1a6aE
& 2 ) 1824 2418 . 2424 . 13606 12324 2410 . 8484 ., ACoe
¥ou oo BRAGe o 1248 ., agls o 1R608 ABRne RARA , AGREe . BEaa |
200 20 ) BEen AEg , BoBeR . 8Raae 15[ 7] ZCen , ZCOa . oose
S0 GREH , ARGa . AeBR . AR 12324 a4ps . 186 . leea |

o I I T R T 15 [ ] aa@aa . RREE . GRAaaA

11 -

12

1%

14

15

6 « COSMAC COMROUEST - SCREEM S5 - LETTERS SHAPE TRELE Sd48e17 ALHX
1

2 0T H » addl o 1441 . AF11 , 1188 . 1EG9 . BBBE . 6902 . 1E6E .
2 C D> BE11 . 1046 . 1011 . BEGE . 1EAD . B9B9 , @363 . lE@d |
4 < E 3 1F19 , 1@i1E . 16816 . 1F0A , A1F16 . 101E , 1614 . la6a |
S CG6 0y BF1@ . 1012 , 11141 . @F8A . 14144 . 1414F . 1444 . 11646
& ¢ I » BEB4 . vd4ad4 . 6484 . OEBB . 8161 . 9191 . 1111 . GEGGE |
voO K > 1142 » 1448 , 1442 . 1106 . 1e1e . 1916 . 1818 , 1FE@d ,
2 M > 1141R . 4545 . 1111 . 1188 , 1144 . 1915 , 41=11 . liee .
9@ <0 > AF11 . 1144 . 1144 . AF86 . 1E41 . 111E . d1@lil . d8eEe
16 ¢ @ > @611 . 1111 . 1516 . 6BRA . A1E11 . 111E . 1412 o 116& .
11 ¢ S » BE11 , @884 . 8211 ., GE68A , 1FQ4 . A404 . G404 ., G400
12 < 0 > 4144 . 1434 . 14311, 6EGG , 1111 . 118AR . GAB4 . G468
12 < MW > 1111 . 1145 . 451B . 1188 , 14411 . BARGE . BA11 . 1186 .
14 ¢ % » 1111 . af@d , 8484 . A4a@ . 1FE1 . @z2e4 . @azla . 1Fea .
15 -

8 < COSMAC COMRUEST - SCREEN &€ - GRAFPHIC SHAFE TAREBLE 240517 ALH
1

2 0 » 202 , 2026 ., 2020 , 2000 , 6040 . 2618 , 06264 . B2AQ
=01 » 2Ced |, 6484 . @404 , ZCEB , 0@2C ., 2CIC . 2CEC . 2Caa
4 ¢ o ) fBeE , eoPe , 0008 , vEog , N

s ¥ y ABPB . Doge . BOED . Geed . 6618 . ZCYE . FFPE . 2042 .
v« M agon , 1824 , 2448 . @EBG . B@A@G . 1824 , 2418 . BAAAQ |
g8 ¢« »oesls , 138YE . PEAR . 1868 . ACTYF ., 491C , 1049 . FFAC .
= 2 4843 , 437F . 4949 , 4988 , 4924 , 8944 , 1482 ., 5534 .
16
11 -=3
12
1z
14
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¢ COSMAC COMRUEST — SCREEN 7 - TEXT I-/0 DRIVER 240817 ALH 2
CoODE GEMIT
CLURSOR LI, E PLD. CURSOR Aad 2 LDI. E PHI.
E LA 2 PHI. E LDM. & PLO.
2 IMC. S LON. ah XK1,
Z IF. aa LDI. 2 PLO. ¢ CARFIAGE RETURMN 7 3
ELZE. B7 ARI.
Z IF. B GHI. &1 ADI. 2 PHI. 7 LINE FEED 7 3
EL=E. Ba HRI.
2 IF. FF LDI. 3 FLO. F?7 LDI. g PHI. . FF 7# 2
& SEX.
BEGIM. 0 LDI. STwD. 2 GLO,
Z IF. 2 GHI. E& SMI. ENDIF.
Z UNTIL. 8 STR.
¢ COSMAC CONGUEST - SCREEN 2 248617 ALH >
EL=E, a4 XRI. ¢ BACKSPACE 7 >
2 IF. 8 GLO. Z IF. 2 GHI. E@ SMI. 2 NOT
IF. 41F LDI. e FLO, g GHI.
1 SMI. g PHI. ENDIF,
ELSE. =8 DEC, ENDIF.
ELSE. @8 LDI. F PLO. 9 LDN. SHL. SHL.
DF IF. F INC. F INC, ENDIF,
SHL, 7 PLO. F GLO, CHAR 168 / 1 - ADCI. 7 PHI.
BEGIN. 7 LDA. 2 STR. & GLO. 28 ADRI. 8 PLO. DF UNTIL.
a5 INC. & GLO. 286 SMI.
Z IF. 8 PLO, 8 GHI. @1 AlI. & PHI. ENDIF.
ENDIF, ENDIF, ENDIF. ENDIF.
¢ COSMAC CONQUEST - SCREEN 2 40617 ALH
2 GHI. F2 SMI. Z IF. E4i LDI. 8 PHI. E@ LDI. 7 PHI.
aa LDI. 8 PLO. ¥ PLO.
BEGIN. & LDN. 7 STE, & INC. 7 INC, 2 GLO.
Z IF. g8 GHI. F& SMI. ENDIF. £ UNTIL.
BEGIN. @B LDI, ¢ STR., 7@ INC, 7 GLO.
Z IF, ¥ GHI. Fg& SMI. ENDIF. 2Z UNTIL,
F¢ LII. & PHI.
ENDIF, & GLO. E STR. E DEC. & GHI. E STR.
S DEC. 9 DEC. 9 DEC,
MNEXT
—_—

p)
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COSMAC COMQLUEST - SCREEN 18 - PRINT WORDS

GTYFE OWER + SHWRF i3 1 i GEMIT LOOP

GESFACES DUF IF & DO 22 GEMIT LOOFP ELSE DROP EMDIF

5 R >R s5=>0 SHWAP OYER DARBS
<# #5 SIGH #>» R> OYER - GSFACES
G. H G R
15 M B COUNT DUP 1+ R + R GTYFPE
50" 2z PCOMP COMPILE <G, "2 WMORD
c® 1+ ALLOT IMMEDIATE

¢ COSMAC COMRQUEST - SCREEN 11 - SCHMMER DISFLAY

FARGE
CODE SCAN

E SEX,

SCREEN LDI., E PLO, SCREEN 188 / LDI.
S LOA, 7 PHI, 9 LDN, 7 PLO,

1F ANI., 45 SMI, @8 LDI. SHLC. & PLO.
S DEC, 9 DEC. 9 DEC,

E1 LDI. 8 PHI.
CHRRE 196 ./ 2 + LDI. F PHI.
.._.:}
L COSMAC COMQUEST — SCREEN 12
BEGIN.
i4 LDI. B2 PLO.
BEGIN., 7 LDA. SH. £ NOT
IF. ADD, E STR, F PLO,
BEGIN,. F LDA, & STR, 8
28 ADI. 8 PLO.
DF UNTIL.
ENDIF. IRX,

v GLO, 4F ANI. 2 IF. 7 DEC,
1F SMI.
ENDIF.
& INC., & GLO., 1F SMI.
Z UNTIL.

GTYPE

HERE

24

E PHI.

8348517 ALH

GLO.

7 GLoy
7 PLO,

v

17 ALH >

1Ty
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o COSMAC COMRUEST - SCREEN 1= 246517 ALH
& GLO.  SHE.  F GLO.
oF IF. 5 RADI.
ELSE. 15 HDI.
ENDIF,
7 PLO, ¥ GHI. 86 ADCI. 7V PHI
COALARY  1e@a 4 4 + SHMI.
OF IF. CGALRAEY > 188 S AR, v PHI. ENDIF,
& GHI, 41 ADPI., € PHI. EC SHMI.

Z UMTIL.
o SEX, MNEXT

¢ COSMAC COMRUEST - SCREEN 44 - LINE DEAMING 248517 ALH

HLIME iF OVER C!
OvER SHAP 1+
o FFICY LOOP
Fa SuWAFP C!

WLINE DO 1 1 C! 2@ +LO0OP ;
FIXEL 198 « 88 + + Ev@e + ;

-3

o COSMAC CONQUEST - SCREEN 15 — DRAW-BOXES 346617 ALH 2
DECTHMAL

DRAW-BOXES

B 8 PIKEL © & PIXEL VLINE @& 45 FIXEL @ 9 FPIXEL YLINE

Bw 2% PIKEL B 1& PIXKEL YLINE 48 & PIXEL 418 @ FPIXEL YLINE
12 15 FPIXEL 18 9 FIXEL YLINME 19 15 PIXEL 13 @ PIXEL YLINE
21 15 PIXEL 21 @ PIXKEL VLINE 21 22 PIXEL X1 16 PIXEL “YLINE
12 @ FPIKEL 2 & PIXEL HLINE 18 2 PIXEL & 2 PIXEL HLINE

18 & PIXEL @ 8 PIXKEL HLINE 18 9 PIXEL 8 3 PIXEL HLINE

12 14 PIXEL © 11 PIXEL HLINE 418 415 PIXEL © 15 PIXEL HLINE
21 1€ PIXEL ©® 16 PIXEL HLINE =1 22 PI¥XEL @ 22 FIXEL HLINE

2 31 8 PIXEL 1% @ FPIXEL HLINE 21 12 PI¥EL 18 12 PIXEL HLINE
2 21 15 PIXEL 419 15 PIXEL HLINE
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a8

CODOEMAC oo

HE

CODE 3
INC,
IMC,
LEC.

L et RN

CODE YHTRE
CURSOR 1L
S INC.
S LDM.

DECIMAL

o COSMAC

)
AR
mm
I+§ O
* ¥
HN

)
[3x]
D
i

L4

¢ COsSMAC Co

MARIABLE
YHARIABLE
YARIAEBLE
YWARIABLE
VYARIABLE
YARIAEBELE
YARIAELE
VARIABLE
YARIABLE
B VARIABLE
“YARIABLE

.,

—— %
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MEUEST - SCREEN 16 - T o WHTHE 24817 ALH
9 INC, 3 IMC, 2 GHI. ¥ PHI. & GLO. 7 PFLOG
7 OIMC, 7 INC, @ INC, 7 INC, 7 LDR. 9 STR.
¥ LDN, 9 STR., MEXT
+ [UF 198 2 LRI, 8 PHI. LDI. & PLO.
2 LDBM. 2 STE. S DEC, 9 DEC, & DEC
Eg ARI, & STR, 9 DEC. 5 DEC. 9 DEC MEAT
MRIJEST — SCREEN 17 — COMSTANTS S4E6e1T ALH
CONSTANT SIZE
CONSTANT NO-OF-STARS
A CONSTANT NO-OF-PLANETS
CONSTANT NO-OF-B—-HOLES
CONSTANT i1
CONSTANT W2
CONSTANT M=
CONSTANT SPEED
HRUEST - SCREEN 12 - YARIABLES 240617 ALH 2

TEMF1
MTARE
C-LEGIOQNS

CLASS-TOTALS

C-FLEETS
LEMN
TROOPS
FEHNDL
FAND2

%

ITI
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COSHMAC COMRLUEST ~ SCREEM 12 - WYARIABLES

3l
!

YARIARELE EBLUY-=
WHRIAEBLE BUY-T
VARIABLE LEG
YARIAEBLE MEW
VWARIABLE COMP-START
YARIABLE COMPUTER
WARIAEBLE DIFF
WARIABLE C-PLAMETS
WARIABLE FLAMETS
YWARIREBELE FLEET-FLAG
YARIAELE START
S8 WYARIABLE CRECIT

WA
Dol

A RO n I I Aon B a0 B

¢ COSMAC CONQUEST - SCREEM 2B - ARRAYS gd4Bel? ALH O
ARREAY
TBUILDS DUF C. # ALLOT DUOES>
ROT 14 — QVYER C@ * + + ;
SIZE SIZE ARRAY INFO4L
SIZE SIZE RARRAY INFOZ
2 6 ARRAY FLEETS

-3

L COSMAC CONGUEST - SCREEN 21 - CRSE 249517 ALH J

CHZE
2CO0MP CSP @ 'CSP 4 5 IMMEDIATE

oF
4 PPHIRS COMPILE OVER COMFPILE = COMPILE GERANCH HEFE & .
COMPILE DROP S ; IMMEDIRTE

ENDOF
o 7PRIRS COMPILE BRANCH HERE & , SHAP 2 [COMPILE ]
EMCIF 4 & IMMEDIATE

s,

ENDCRSE
4 PPAIRS COMFILE DROF BEGIN SP@ CSP @ = Q= WHILE 2
[COMPILE] EMDIF REPEAT CSP ! i IMMEDIATE -2
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<

- DELAY. CLEAR-MZGE, BEEF S48l

3
(8]

COSHAC COMOUEST - SCREEM

N
SEEE & Do LD0R s

CLEAR-MSGE

2z AV DO I 1 YHTRE GSPARCES LOOP

i)
S

¢ COSHMRC CONQUEST -~ SCREEN 22 - SETURP WORDS 243617 ALH >

K@
N ey @

CLEAR-SCREEN  GCLR s

CLEAR-DISF

SCREEN 121 255 FILL

CLEAR-GALARXY

1 1 GALAXY SIZE SIZE * @ FILL ;

CLEAR-INFO

1 1 INFO1 SIZE SIZE % @ FILL

1 1 INFOZ SIZE SIZE # @ FILL : --3

¢ COSMAC CONQUEST - SCREEN 24 — RANDOM #°S S4@ELT ALH O

RANCOML

RANDL @ 37 * 51 + DUP RANDL ! ABS SIZE MOD 1+ :
RANDCM2

RAND2 @ S3 % 77X + DUP RANDZ ! ABS SIZE MOD 1+ ;
EDGE-CHECK |

SIZE 1 - + SIZE MOD 1+ ;

SHOW~CLIRSOR

95 GEMIT @8 GEMIT ;

-->
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OOZOSHMAC COMRUEST - SCREEN 25 -~ IMPUT 240517 ALH
INFUT
B EEGIM
KEY DlLIF 83 =
IF 22 GEMIT DUF GEMIT GEMIT SHOW-CURSOR 146 - 6
EL:ZE
DIUP 37 >
IF DROF 1
ELSE DLIF 42 <
IF DROF 41
ELSE DUUF GEMIT 42 — SHAP 18 % + 8 SHAW-CLURSOR
EMDIF
ENDIF
ENCIF
UNTIL —

¢ COSHMAC COMGQUEST - SCREEN 2& - F. END-MSGE 848617 RLH o

gLEET—FLHG @ SWAF FLEETS
END-MSGE
13 ¥ YHTRE G. " END OF GAME COMMANDER "
CODE @QN SER. NEXT CODE QQFF RE®. NEXT
BEEF

28 @ DO QDN QOFF LOOF

. DECIMAL

—_Tn

¢ COSMAC CONGQUEST - SCREEN 27 — SET-UP-GALAXY 840617 ALH >

SET-UFP-GALARY
MO-OF-STRRS B DO &8 RANDOML RANDOMZ GALAXY C!
LOooOP
HO-OF-FLANETS 8 DO RANDOML RANDOMZ OYER OWER 16 ROT ROT
GARLAXY C!
RANDOMAL 4 # 8 + ROT ROT INFO1 !
LOOP
NO-OF-E-HOLES @ DO S& RANDOM1 RANDOMZ GHLAXY C!
LOOP
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TZDSMAC CﬁNQUEST - SCREEM 28 — IMITIALIZE 24B3e17 ALH X

&
1

Z ;. INITIALIZE

> EEGIN

4 = @ WHTRE G. " WHAT DIFFICULTY LEWEL? fi-43 o

5 INFUT DUP 5 < IF 1

5 ELSE DROP &

7 EMDIF

& IUNTIL

% DIFF !

143 GCLF S 9 YHTAE G. " DO YO WMANT A"
11 7 9 YHTRE & “ 1. SHORT® g 9 YHTAE G. " 2. MEDIUM®
12 2 9 YHTAE & " 2. LONG® 11 @ YHTAE G. " GAME? - ©
14
15

® ¢ COSMAC CONGUEST ~ SCREEN 29 2340617 ALH O
1

2  KEY 127 AND

T  CASE

4 43 ¢ 1 » OF 35@ LEN ' ENDOF

5 S@ ¢ 2 » OF 78@ LEN ! ENDOF

S 1568 LEN !

7  ENDCRASE

8 12 GEMIT 18 9 WYHTRE G. " INITIALIZING "

9 CLEAR-GALAXY CLEAR-DISP CLEAR-IMFO SET-UP-GALAXY
16 1 FLEET-FLAG !

114 258 CREDIT !

12 @ PLANETS !

12 8 C—-PLANETS !

14 28 1 2 FLEETS ! 28 2 X FLEETS !

15 —>

@ ¢ COSMAC CONRUEST — SCREEN 2@ 848617 ALH
1 S@ 1 S FLEETS ! S@ 2 S FLEETS !

2 DIFF @ 4 % @ DO

3 RANDOML RANDOMZ OYER OVER 48 ROT ROT GALAXY C!
4 15 ROT ROT INFOZ C!

5 LOOP

6 48 22 18 GALAXY C! 48 18 22 GALAXY C!

7 22 1 1 FLEETS C! 18 1 2 FLEETS C!

& 1% 2 1 FLEETS ©' 22 2 2 FLEETS C!

9 29 T DIFF @ % — NEW !

18 15 DIFF ® 4 # * TROOPS !

11 28 DIFF @ #* C—LEGIONS !

12 LIFF ® 4 % C—-FLEETS !

1z SPEED DUF COMFUTER !

14 CaMP-START !

15 1 BUY-T ! 1 BUY-S ' i =T



[ LS I B I SR ) SO O O (O O S Y ]

DO 0N AR LD

=
)

WAL WP S

O COSMAC COMGUEST — SCREEM 21 -  DRAW-BORDERS 48517 ALH
DEAR-BORDERS
CLEAK-ZCREEM
1 S WHTRE G " CosmMAc v
= 2 VYHTAE G. " FLAMET: " 18 5 WHTAEB G. " YOGOMNS"
1% 2 WHTRB G. " FLEETS " 12 2 WHTAB G. " PLRMETS"
14 21 YHTRE G. " ¥®=" 14 26 YHTRE G " Y="
4 2 VHTRE G. " SHIFS M S 2 WVWHTARB G. " LEGIONSM
¥ 2 WYHTRE G. " SCORE ™ & 2 WHTRE G. " CREDITS”
iz 22 WHTRE G. " FLEET * 14 2 WHTARE G. " LEGIONS"
DREAL-BO=ES
¢ COSMAC COMQUEST — SCREEM 22 -~ FING-DIRECTION 24a517 ALH
FIND-DIRECTION
19 2 YHTAE G. " WHICH DIRECTION 7 "
KEY 127 HND
CHSE
T UP > OF B8 —1 ENDOF
S8 ¢ DOWN > OF @ 1 ENDOF
22 < RITE > OF 41 @ ENDOF
&3 ¢ LEFT >» OF -1 @ ENDOF
a n
ENDCASE
19 & VYHTAER 2B GSPARCES
2 F C® + EDGE-CHECK SHWAP
1 F Cc@ + EDGE~CHECK SWAP
-2
¢ COSMAC CONGUEST - SCREEN 22 - SHOW-COMMANDS 248617 ALH
SHOLI=-COMMANDCS
CLERR-MSGE
1€ 14 YHTAR G. " A — LEFT F - FIRE "
19 14 YHTAR G. " & — RIGHT T = THX "
28 1 YHTAE G. " 1 — WP 0 - OTHER FLEET "
21 1 YHTAR G. " 2 ~ DDOMWN L - LAND ™
.__:).
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g WHTAE 2 F C

5 - ELGE-CHECK

IS EDGE-CHECH

SIZHN

[ RN
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O COSHMAC CONRLEST - SCREEN =5
DRAW-F IGURES

18 YHTHAB FLANETS B S G R

18 YHTAB PLAMETS @ C-F

1
1

'.v) P

¢ COSMAC

2

e

[

s

2

W p

LA
1 X FLEETS @ 2
1 S FLEETS @ 2
TROOPS @ B2 * —

16 YHTAE TROOPS ® 5 G R
1@ YHTAR C-FLEETS @ S G R
18 YHTAB C-PLANETS @ 5
18 YHTRAEBE 2 F @ S G R
184 YHTAE S F @ S G R
18 YHTRAE CREDIT @ 35S G R

282 MHTAEB

CONQUEST - SCREEN 26

DRAN-DISFLAY
CDRAW-SCAN DRAV-F IGURES

MEM-FLEET
41 F Q@ 2 F C@ GALAXY C!

é
a

F
F

QA

MOYE-FLEET

QYER QVER

@1 F C@# 2F C@ GALAXY C!
43 ROT ROT GALAXY C!
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2 F !

1Fc¢C!
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2
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COMGILEST - SCREEN 24 - DRERAL-SCAM 245

-  DRAW-FIGURES

ETS @ - L1 #
FLEETS @ + M2 * +
FLEETS @ + M2 # +
@ MAX S G K

[

FLEET-FLAG @ 1 G. R ;

= FLEET MOVEMENTS
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B O COSMAC CONMGUEST — SCREEM =7 - CHECE-FOSITION 243547 ALH >
1
2 CHECE-FOSITION
= EDGE-CHECE SMWAF EDGE-CHECE SWAF OYER OYER GRLAXHY C@
4 CAHSE
5 &4 oF MOWE-FLEET DRAW-SCAN EMDOF
& 94 OF CLERR-MSGE
v 1% 9 WHTAE G. " FLEET IM BELACK HOLE "
= MOWE-FLEET MEW-FLEET DRAM-DISFLAY DELAY DELAY
= CLEAR-MSGE  SHOW-COMMANMDS ENDOF
1a DROF DROF
11 ENDCASE
13 -
14
15
G < COSMAC CONQEST - SCREEN 222 -~ MOVEMEMTS a4l ALH 2
1 : OTHER-FLEET
= FLEET-FLAG @ 1 =
X IF 2 FLEET-FLAG !
4 ELSE 1 FLEET~FLAG !
b EMDIF
& DRAW-DISPLAY
e
= MOVE~LEFT
S 1 FC@ 41 -2 F C@® CHECK-POSITION
1a MOYE-RIGHT
11 1 FC@ 1+ 2 F C@ CHECK-POSITION
12 HMOVE-DOMWN
1z 1 FCe 2F C@ 1+ CHECK-POSITION ;
i4 : MOYE-UP
15 1 FCce 2F CcE@ 1 - CHECK-POSITIOMN ; --X
B ¢ COSMAC COMBUEST - SCREEM 29 -  ENLIST S48517 ALH >
1
2 EMLIST BUY-T ® A=
3 IF
4 S BUY-T !
S FANDOML & ~» XY@ IMFOL C3® 7 / + DUF TEMP1 !
= 17 14 YHTRER G. " COST PER LEGION =" G
7 XY@ INFD1 @ & ~ DUP LEG !
& 19 14 YHTABR G. " NO OF LEGIONS AVAILABLE=" G
3 21 1 YHTAE G. " HOW MANY DO YOU REGDUIRE:" INPUT
1a LEG @ MIN DUP TEMFL @ * CREDIT @ >
11 IF 22 9 VHTAB G. " NOT ENOUGH CREDIT" DROP DELAY DELAY
12 ELSE S F ® OYER + 5 F ! ‘

3t

TEMF1 @ + CREDIT ® SMHAP - CREDIT ' ENDIF
14 ELSE 21 2 YHTARER G. " NO TROOPS RAYAILABLE YET. "
DELAY DELAY ENDIF -2

lf

'_k
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¢ COSMAC COMNGUEST - SCREEM 48 - BUY SHIPS

Eiy
IF

REANDOML 5 2 BYE O OINFOL CE 168 2 + 1+ DUF
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ElLY—S @ A=

5 EUY-% !

17 4 YHTRE G0 " COST PER SHIFP =" G

“YE IMFOL Ce
1% 1
21 1 WHTHRE G

o

t A/ DUP LEG !

LEG ® MIN DUF TEMPL @ * CREDRIT

I

F 22 2 YHTRE G. " WOT EMOUGH CRELIT®

ELSE X F ® OVER + E F !

¢ COSMAC CONGQUEST — SCREEN 41 - TROOP MOVEMENTS

42 1 F C2 2 F C@ GALAXY

@

o

WHTRE G. " NO OF SHIFS AYAILAELE=" .
COHOM MANY DO Y0 REQUIRE " IMPUT

TEMF1

LREOF DELAY DELAY

TEMPL @ * CREDIT @ SHWAP - CREDIT !
ELSE 21 2 WYHTRE G " WO SHIPS RWAILARELE YET. “

DELAY DELAY EHMDIF -l

GATHER
19 2 YHTAB G. " REMOYE HOL MAMNY
e INFO2 Ce MIN TEMPL !

5

F@ TEMFL @ + S F !

7o OINPUT

XY@ INFO2 C® TEMPL @ - XY@ INFOZ C! ;

GHRR
12
S
S

ISON

2 VYHTAB G. " LEAYE HOW MANY 7
F ® MIN TEMP1L !

F @& TEMPL ® -~ 5 F !

AE INFO2 C® TEMPL @ + 255 MIN

®y

@ INFO2 C! s

" OINPUT

v COSHMAC CONQUEST -~ SCREEM 42 - FRIENDLY PLAMNET

FRIE
BEG
i7v
is

19
20
29
21
21
22
KEY

HDLY-PLANET

IN DRAMW-DISPLAY CLEAR-MSGE

1 YHTAB G. " CLASS " Xv@ INFO1

1 YHTAB G. " LOCAL GARRRISON IS
G. G." LEGIONS"

1 YHTAB G. " DO WISH TO:"

1 YHTARE G. " 1. LEAVE TROOPS"

16 VHTAE G. " 2. REMOVE TROOPS"

1 YHTHE G. " X BUY SHIPS®

ie YHTHE G. " 4. ENLIST TROOPS"

i1 VYHTAER G. " 5 LEAYE"

127 AND CLERR-MSGE

ce 8 / G G

"oRYE

INFO2

ENDIF

ce@

[x]
Su
[
iy
[y
-.J
I
-
I

PLAMET. "
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S8 0OF

51 0OF

52 0OF

1 END

UMTIL
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COSMAC COM

COLONIZE
KYe IMF
SF @ >

E

EN

COSHMAC CON

40

GIJEST - SCREEM 42

GHRERISON & ENDOF
GATHER & EMNDOF
BUY B ENDOF
ENLIST & ENDOF
CRSE

BUEST — SCREEN 44 — COLONIZ
CLEAR-MSGE

o1 C®2 8 4 RANDDML 14 - S / 7 + * 48 / DUF TEMP1

IF

12 9 YHTARE G. " YOUR FORCES
28 9 VYHTAB G. " YOUR LOSSES
SFez DUP G S F @SH
DELAY DELAY CLEAR-MSGE
LEE

26 9 VHTAB G. " PLANET CAPT

18 9 YHTREB G. " YOUR LOSSES=

TEMPL @ G. S F @ TEMPL @ -
1 PLANETS +! 22 XY@ GRLAXY
DELAY DELRY CLEAR-MSGE FRI
DIF : -

QUEST - SCREEN 45 - EMPTY-

EMPTY-PLANET
18 2 VYHTRB G. " UNCOLONIZED CLASS "
G. " PLANET"
12 4 VHTAB G. " DO YOU WISH TO ATTRCK?" KEY 127 AND

IF COLON

HOT~-PLANET

IZE ENDIF

18 4 VHTAEB G. " NO PLAMNET HERE "

DELAY

0
$u
=
1Ty
[N
-'.,j
I
-
I

E g4@517 ALH >

RETREART "

AP -5 F ¢

URED"

S F !

c!
EMDLY-FLAMNET

FLHANET 40517 ALH
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. COSMAC COMQUEST — SCREEN 46 — ATTHCE 2480517 HLH >
ATTACK
CLERR-M=GE
@ INFOZ C@ RAMDOML 4 - S &~ 7 + & 18 7 DUP TEMFL !
S F @ >

IF 1& % WHTAE G. " YOUR FORCES RETREAT "
28 3 YHTAE G. " YOUR LOSSES = *
My@ INFOZ 0B S F @ & TEMPL @ » & /2 Wyl INFO2 CE SHAF
- Ny INFOZ O
SF@2/ DF G SF®SHAP - S F !
WrE INFOZ !
T WHTAE G, " PLANET CAPTURED *
z WHTAE G. " YOUR LOSSES =
MPL B G
F @ TEMFL @ — 5 F ! -

ELZE

D e BN
m S0 =

¢ COSMAC CONGUEST - SCREEN 47 248517 ALH >

22 RYE GALAKY C!
1 PLAMNETS +!

-1 C-FPLANETS +!

¥YE INFOL CE 8 / MINUS CLASS-TOTALS +!
DELAY CLEAR-MSGE

FRIENDLY=-PLAMET
EMDIF
CELAY CLERR-MSGE

-

o COSMAC CONGUEST SCREEN 48 - EMEMY FLAMET 246517 ALH
EMEMY-FLANET

*y@E IMFCO1 Ce &

12 2 YHTAB G. " CLASS " G G. " FPLAMET"

28 2 YHTAB G. " ENEMY GARRISOM STREMGTH =

XY@ INFO2 Ce G

22 2 WHTAE G " DO YOU WISH TO ATTACK?" KEY 127 AMD

IF ATTARACK ENDIF
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O COSMAC COMRUEST - SCREENM 42 ~  LAMD
L AN
CLERR-MSGE
FINL-DIRECTION
OYER OWER % ! ¥ ! GALRHY C@
CHSE
15 OF EMPTY-FPLAMET ENDOF
24 OF ENEMY-FLANET EMDOF
22 OF FRIENDLY-PLAMET EMDOF
MOT-PLAMET
ENDCASE DRAM-DISFLAY SHOMW-COMMAMDS

¢ COSMAC CONGUEST - SCREEN S8 -~

REVOLT?
28 1
G. [1]
wiYE

LY

@G G "

42

YHTAB G. " PLANET AT [" X @ G.
1 REVOLTS"
INFO1 C@ g / ®Y'@ INFOZ2 Ce

IF DROP 1€ XY@ GALAXY C!

8 % 7 + XY@ INFO1I C! @ XY@
~1 PLANETZ +! 7 EMIT
22 12 VYHTAB G. * SUCCEEDS"

ELSE SMAP 2 / - X¥@B INFO2 C!

®ye

22 12 VYHTAB G. " FAILS"

INFO1 Ce 7 OR XY@ INFO1 C!

ENDIF

DELAY DELRY 2B 1 YHTRAE 2B GSPRCES

22 12 YHTRE 12 GSPACES ;

>

¢ COSMAC CONGUEST - SCREEN S1 - TR¥

TRX
a YTRx !

18 2 YHTHB G. " TAX COLLECTED

CLEAR-MSGE

5IZE 1+ 1 DO
SIZE i+ 1 DO

Iy

IF I J INFO1 Cm@

GALAXY C@ =2

183 17v VYHTAB 5
IF I J INFOA DUUP C@ 1 - SMAP C!
! REVOLT? ENDIF EMDIF

ELSE I X !
LOOP LOOFP CREDIT @ YTHX
DRAW-DISPLAY

JY

REVYOLT?

DELAY
OVER OVEFR >

x]
£
[y
M
[
-, j
I
=
I

84@c17

INFQ2z C!

240617 ALH

=" a5 G6Rr

T 45 2 VYTAX @ + DUP VWTAX !

GRIJ

® + CREDIT

SHOM-COMMANDS

INFO1 C@ 7 AND

ALH 2
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B ¢ COSMAC COMOUEST - SCREEN S2 - COMPUTERS TURN  S48E17 ALH O
1

2 COMPUTER-TURM

£ -1 MEW +! MEM @ A= .

4 IF BEEF 1 C-FLEETS +' &4 18 BIFF & # — NEM ! CLASS-TOTALS @
5 16 ~ 28 MIM DUF C-LEGIONS +! DUP TROOPS +!

& BEGIN RANDOML RANDOMZ OVER OYER GALAXY C@ &=

7 IF OWER OWER 48 ROT ROT GRLAXY C! INFOZ ©! 1

& ELSE DROF DROP DROF © ENDIF

) UNTIL 1% 1@ YHTRE C-FLEETS @ 5 6. R ENDIF

16 C-FLEETS ® 2 & DO RANDOML RANDOMZ OVER OVER GRLAXY C@
11 CASE 16 OF OYER OYER OVER OVER 24 ROT ROT GALAXY C!

2 C-LEGIONS @ 2 ~ DUF C-LEGIONS !

1% ROT ROT INFOZ C! 4 C-PLANETS +!

14 INFO1 Ci@ & / CLASS-TOTALS +! EMDOF

15 ——

O COSMAC COMGLEST - SCREEN 52 42617 ALH 2

n
a
[|N]
N

5]

1

2 22 OF OVER OWER ¥ ! ¥ ! INFQ2 C& C-LEGION
2 IF C~LEGIONS @ =2 / C-LEGIONS ! ‘

4 24 xKY® GALAXY C!

S A“y@E INFOL C@ & / CLASS-TOTALS +!

= 1 C-PLAMNETS +!

Y -1 PLANETS +! CLERR-MSGE

& 19 2 YHTAB G. " COSMAC PLANET LOST TO YOGONS"
Q 5 @ DO BEEP LOCGF

A
1

1 DELAY DELAY CLEAR-MSGE SHOW-COMMAMDS ENDIF
1 EMNDOF

12 12 18 VHTAB C-PLANETS ® S G R

1z DROP DROP

14 ENDCRSE

15 LOOR ; -2

@ o COSMAC CONQUEST - SCREEN %4 - FIRE S468417 ALH >

1

2 FIRE

= a ! CLERR-MSGE 2 FCB 2+ DUP =E -~

4 DO1LFCe 2+ DUP 2 -

b= DO I EDGE-CHECK J EDGE-CHECK GALAXY C@B 48 =

& IF 1T EDGE-CHECK ¥ ! J EDGE-CHECK ¥ ! ENDIF

7 LOQOP LOOP A B A= "

(=3 IF 18 3 YHTARB G. " MO ENEMY IN RANGE"

S ELSE 2 F @ Xy®e INFOZ CE® OVER 4 % 16

16 OVER 4 * 1B / DUP DUF @a=

11 IF DROP 18 2 YHTARB G. " ENEMY FLEET DESTROVYED. " ELSE
12 18 2 YHTRE G. " DAMAGE REPORT-" G&G. G." HITS
1z ENDIF ROT ROT - @ MRARX DUP &=

14 IF DROP TROOPS @ XY@ INFOZ CB -

15 -=3
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¢ COEMAC COMBUEST — SCREEM S5 2405
& MA TROOFS !
o XY GHLARY O -1 C-FLEET:
ELZE TROOFS ®  OYER -
a rMAx TROORS !
®y@ INFOZ !
ENDIF
- @ MRx DUF 8= IF DROP HNEWM-FLEET
EL=E = F ! ENDIF
EMNCIF
DELAY DELAY DREAW-DISPLAY  SHOM-COMMAMDS
HE
. COSMAC CONGIUEST - SCREEN S& - OBREY-COMMAMD
: DOEEY-COMMAND
BUY~-S @ -DUF IF 1 - BUY-S ! ENDIF
BUY-T @ -DUP IF 14 — BUY-T ! ENDIF

KEY
CASE 41 OF MOME-LEFT ENDOF
52 0OF MOYE-RIGHT ENDOF
57 OF MOVE-UP ENDOF
SA OF MOVE-DOMWM ENDOF
4F OF OTHER-FLEET ENDOF
4C OF LAND ENDOF
54 OF TAX ENDOF
45 OF FIRE ENDOF
1B OF MARM ENDOF
ENDCRSE SP!
-2
¢ COSMAC CONQUEST - SCREEN 57 - COMPUTER?
COMPUTER?
COMPUTER @ 1 - DUF a=
IF COMP-STRRT & COMFUTER ! DROP 4
ELSE COMPUTER ' @ ENDIF ;
GAME-END? LEN @ @= ;
-2

+

D

4

ALH »
48617 HLH
a61¢ ALH

3
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COSMAC COMBLUEST - SCREEM 52 - RESTART. COMAUEST  248€17 ALH

FESTHRET
CLEAR~DISF  DRAW-BORDERS DREAM-DISFLAY SHOR-COMMAMEDE
EEGIM
PTEEMINAL IF OBEY-COMMAND -1 LEN +! COMPUTER-TUREM ENDIF
COMPUTER? IF COMPUTER-TURMN ENDIF GAME-EMD?
UHTIL END-MZGE

COMEILEST
HIRES GCLE
4 5 WHTAB G. " MELCOME TO COSMIC COMRUEST “
8 3 YHTAEB G. " HIT ANY KEY" EEY RAMDL !
16 9 WHTREB G " AND AGAIN" KEY RANDZ2 !
GCLE
INITIRLIZE RESTHRRT : LDECIMAL



Changing to serve you better.

Design-in contest.

Proveto yourself how easy itisto use RCA peri-
pherals in your system. Enter your hottest design using
any RCA peripheral with any 8-bit microprocessor
(NMQOS or CMOS).

First prize: IBM 5150 PC XT with a color display and

graphic printer.

Second prize: RCA Selectavision VCR with remote

control.

46

Third prize: RCA color video camera.

Everyone who enters will win a "Megachange” mug.

Free samples.

Whether or not you enter the contest RCA will
supply you with two free samples of the CMOS periph-
eral of your choice and one free QMOS logic sample.
Just check the chart onthe previous page and sendin
the coupon with your selection.

Or call toli-free (800) 526-2177.

Free Sample/Contest Entry Form. N
Please mail your completed form to: RCA Solid State. ame
P.O. Box 2900, Somerville, NJ 08876. Title
D /'dlike to enter the design-in contest. Please send me an
entry kit. Company
Didon't wanttoenter, but i dowant samples Address
D Please send me the following samples: . 2i
CMQOS peripherals (2 maximum), types: City/State/Zip
Telephone ( )
To get rontest entry kit or free samples, use this coupon or facsimile. Or
QMOS high-speed logic (1 maximum), type: call8¢: - 526-2177. One entry per person. Deadline for entries is
Decer:-ar 15, 1984. Winners will be announced by January 30, 1985.
Void v. - re prohibited by law.

NMOS systems get CMOS-cool.

Even systems based on NMOS micros can inter-
face with CMOS savings by using RCA’s broad line of
CMQOS peripherals.

RCA has tested and proven interfaces between
CMOS peripherals and the most popular 8-bit micros,
including Z80, 8085, 8048, NSC800, 6500, and of
course the 1800 series and 6805.

With relatively simple redesign, even NMOS sys-
tems require less power, lower cooling costs, less
weight and space with CMOS peripherals.

World's broadest line of CMOS peripherals.

RCA offers more CMOS peripherals than anyone

else; 28 types tested and proven to interface with NMOS
or CMOS 8-bit micros.
Cool logic too: QMOS.
To make the most of CMOS advantages, use
QMOS high speed CMOS logic as glue types. Speeds
are comparable to LSTTL with 1/1000 the quiescent

power consumption and 75% better noise immunity
RCA offers a broad line of HC parts to design-in. plus the
industry’s best selection of HCT drop-in replacements
for LSTTL. Order a free samplie today.

RCA CMOS vs NMOS peripherals.
CMOS
Factor NMOS CMOS Advartage
Qperating power 1 1710 Yo
Retiability High chip Lowchip Yer
temperature temperature |
Standby power mwW W Yo
Speed High Medium/High |
Operating frequency Limited DCtomax )
range
Operating voltage 4.5Vt05.5V 4Vio 10V Yo
Noise immunity 10% of supply 30% of supply Yo
voltage voltage
Temperature range 0°to70°C -40°10+85°C
Military -55¢ Yeou
to *125°C
Chip complexity and Same Same
Gato arrays and Semi- No Yes You
custom availability
Z80:s aregisteredtrademark of ZilogInc 8085 BC4B8arerras - - - - -
NSC800 s a lrademark ot National Semiconductor Corpora? -+ - vatate ae .ar
MORY (70 DECODERS + INTERRUPT CONTROL

_ Y [#PN-Bit1gf8decoder P1877 * 3| Programmable controller
: T | 24 CORIESY 7| 4-Bitlatch/decode DEO CONTROL GENERATOR
72 - : INRYCDR1859 4-Blffatch/dec CDP1869 - ;hVideointerface system (sound:
DP1,87§ 8281l Ipputport PRI 'CDP1866 it JatéRzee IP197Qg [ Videointerface system (video)
CDP1873 . ~.| 8-Bitoutputport. | [COP1867 _41i8:Bit latch/detoder AMULTIPLY/DIV
CDP6823 Parallel interface CDP1868 5> ¥4-Blt latch/Uecoder, ' !*Vl 8{:'3,, p,ogv,a,:m::::MDU
SERIAL 170 s, | COP1873 % .} 101 8 binary decoddry, v oivi s —
CDP1854A__ | UART .+ PEVAIEFCOP1881_« | 6-Bitlatch/decoder (20Pin} —— 0S LOGIC -
CDP6402 ») | UARJ =\, | | COP1882. L - |;6;Biflatch/decoder (18 Pih) co;4: clg: f:;f,": "‘:;“’9“‘ 4
@ - BUFFERS ¥, % TIMER FUNCTIONS s
- CD74HCT138 | 3-to-8line decoder
'CDP1856 4-Bit bus buffer separator CDP1863 8-Bitprog. freq. generator -
- CD74HCT373 | Octal latch ; .
+LSDpes7 4-Bit bus buffer separator CDP1878 <Dusl counter-timeg.... CD7aHCT245 0ckall m 2> .
% 3 KEYBOARD INTERFACE CDP1879C1 | Realtimeclock - ™ML — ransc et
OPB7IA | Keyboard encoder CDP6848 Dual counter-timer (motel bus) |
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NAME : DATE:

PRODUCT ORDER QUANTITY UNIT PRICE TOTAL
CPU Board $50.00

Backplane and I/0 Board, Ver. 2 40.00

Front Panel (with EPROM Burner, Clock) 35.00

VDU Board, Ver. 2 40.00

64K Dynamic (4116) Board 50.00

Netronics - Ace Adapter Board 25.00

I/0 Adapter for Backplane, Ver. 1 20.00

Disk Controller Board, Ver. 2 50.00

80 x 25 Video Board (Available Sept. 84) 50.00

Software - all cassettes supplied are in Netronics Cassette format

Fig FORTH - 6K - OOOCH $10.00
Tiny Pilot - 2K - OOOOH 10.00
SYMON - 2K - 0OOOH 10.00
SYDOS - 4K - DOOOH 10.00
CHIP 8 AE - 1.5K - 1000H 10.00
Back Issues

“Defacto" Year 1 - 3 (Edited) $20.00
Year 4 Reprint 10.00
Year 5 Reprint 10.00
Year 6 Reprint 10.00
Year 7 Reprint 10.00

Membership - Year 7

Current Year - Sept. '84 - Aug. '85
includes 6 issues of Ipso Facto

Canadian $20.00 Cdn.
American 20.00 U.S.
Overseas 25.00 U.S.

PRICE NOTE

Prices listed are in local funds. Americans and Overseas pay in U.S. funds,
Canadians in Canadian Funds. Overseas orders: for all items add $10.00 for air
mail postage. Please use money orders or bank draft for promp shipment.
Personal cheques require up to six weeks for bank clearance prior to shipping
orders.

SALE POLICY

We guarantee that all our products work in an A.C.E. configuration microcomputer.
We will endeavour to assist in custom applications, but assume no liability for
such use. Orders will be shipped as promptly as payment is guaranteed.



NAME :

ADDRESS :

PHONE #:

Note: Please ensure that mailing address and phone number
are accuate, complete, and printed .

ASSOCIATION OF COMPUTER-CHIP EXPERIMENTERS
PO Box 581,
Burlington, Ontario,
Canada,
L7R 3Y5

MEMBERSHIP RENEWAL 1984/85 ( Year 8)-

Please assist our Executive to provide appropriate club newsletter
content, meeting content, and hardware and software products.

Micro in use : Manufacturer:
Ram in use: k Eprom in use: k Memory Map: k
Monitor: Author: Location: Size: 'S

Periferals in use:

Periferals Planned:




