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Introduction

Since the SYM-1 is a relative newcomer, there is not much software provided for it.
However the KIM-1 has been around somewhat longer and has been the subject of many
construction and programming articles. :

As a learning exercise, game programs often provide the user with a goéd
introduction to the capabilities of a system. Therefore this appendix was written to allow
the set of games from the FIRST BOOK OF KIM to execute directly on the SYM-1].

All programs were designed to run orignially on a 1K system. The basic SYM-1 is
also only 1K so the prime goal of the translation was to keep the program size within the
bounds of a basic SYM-1.

A secondary goal, which has been followed, was to keep most of the KIM program
intact. This allows the user to follow the logic and instruction generated in the book and
yet see where the changes were required and how they were accomplished.

This appendix contains only the program lines which require changes, thus it does
not contain any complete programs. It is intended to supplement the FIRST BOOK OF
KIM so it is assumed that the user already has access to this book.

If you have any questions, problems or suggestions for this or future manuals, you
may contact me at the address below. If you wish an answer please include a
self-addressed stamped envelope.

Even with best efforts, typographical errors will occur, but I hope that this pamphlet
will serve to help you to understand some of the ways to adapt KIM programs to run on
your SYM-1,

Robert Peck
P.O. Box 2231
Sunnyvale, CA 94087



RECREATIONAL PROGRAM CONVERSIONS

The following programs have been converted and are a part of this volume:

ADDITION HI-LO
ASTEROID HORSERACE
BAGELS KEYTRAIN
BANDIT KIM NIM

BITZ KIM-TAC-TOE
BLACKJACK LUNAR LANDER
BLACK MATCH MULTI-MAZE
CARD DEALER PINGC PONG
CHESS CLOCK QUICK

CODE TEST REVERSE
CRAPS TEASER

DUEL WUMPUS

FARMER BROWN

MUSIC BOX requires an external speaker - only programs which can run on & stock,
basic SYM-1 were translated here. CLOCK and TIMER can be done more accurately
using the 6522 on-board timers. Since this volume was intended to contain no "complete”
programs, these programs were Jeft out.



Typographical Errors/Omissions

To aid in understanding the KIM programs, I felt it best to include a set of
corrections or additions to the book. These are outlined below and apply to my copy (2nd
printing, 1978). They may have been corrected since then but are provided here for the
users convenience.

P.27 ASTEROID, LINE @269; should be labeled NOBT.
P.42 BLACKJACK,LINE 0292; should be labeled HIT.
P.90 PING PONG,HEX DUMP; @325 should be "@8" not "C@".

P.108 WUMPUS,LINE #36C; DELETE DUPLICATE LABEL "ROOM",

Programming Notes - General

In the pages which follow, an astute programmer may find certain areas where
changes may not have been added or where certain functions could possibly have been
done more simply or elegantly. A super-efficient method was not the object of the
exercise.

Rather the main object was to make maximum use (where appropriate) of the
SYM-1 monitor and to provide useful game software during this learning experience.

Notes on Program Conversions

The basic SYM-1 has RAM space available from P¢@@ to P3FF. We can fit programs
in without restrictions from @2@0-P3FF. The other areas however are slightly restricted.

The monitor program uses the area from approximately §1D1-@1FF for the stack so
if any of your program or data is written here it may be destroyed when you hit the reset
key. Also note that the more levels of subroutine nesting which is used, the further the
stack will extend downward from @1FF into the memory space. So some care must be
used to avoid wiping out your data.

The monitor also uses locations PPFE and @PFF. If you try to use the monitor
routines and also modify these locations, the program will get lost because it stores
program counter data there.

The SUPERMON memory map specifies that the monitor uses all §gF@ to §gFF. On
some occasions then, when simulating the KIM output routines, I have substituted A9, AA,
and AB or E9, EA and EB for F9, FA and FB. But it appears in most cases (at least for
these programs) the original use of F9, FA, FB locations does not affect the program
operation.

All of the programs require the use of the keyboard and display. Since the registers
which control both are in the write-protected area of memory, the first instructions in
each program is always: 20 86 8B JSR ACCESS to allow the program to write into system
RAM.



Certain of the routines which will be seen often in one form or another throughout
this text are the following:

SCAND2 - A Subtitute for KIM SCAND
GETKEY?Z2 ~ A substitute for KIM GETKEY

These routines are presented here in their most general format for easy reference:

Dg SCAND?2 CLD sCLR Dec (Need if called when in Dec)
A9 2B LDAIM  #§2B ;LOAD ACC with Hex 2B (setup no
8D 79 A6 STA A679 s scan for movement into DISBUF)
A5 FB LDA @OFB sLOAD ACC with contents of @0FB
20 FA 82 JSR OUTBYT tMOVE two hex char into DISBUF
A5 FA LDA POFA 3sLOAD ACC with contents of @§FA
29 FA 82 JSR OUTBYT sPUSH two hex char into DISBUF

; (Moves Prev)
A5 F9 LDA PPF9 sLOAD ACC with contents of @¢F9
20 FA 82 Jsr OUTBYT sPUSH two hex char into DISBUF

(Moves Prev)

2¢ @6 89 JSR SCAND sJUMP to SYM SCAND routine
A9 96 LDAIM #8309 ;LOAD ACC hex §
8D 78 A6 STA A679 sRRESTORE the SCANVEC to original
F8 SED sSET DEC(only if in DEC when

s SCAND?2 called)
69 RTS sRETURN
D8 GETKEYZ CLD +CLEAR DEC (If in DEC when called)
2p 88 81 JSR SAVER sJUMP to register-SAVE routine
20 23 89 JSR KEYQ sSee if key down. Read input port
29 2C 89 JSR LRNKEY ;Bring ASCI of key into ACC,

3 no dis scan
20 75 82 JSR ASCNIB ;Convert ASCIH to hex in low nibble

;3 of ACC
F8 SED ;SETDECmode(IfenteredwithDECSET)
4C B§ 81 JMP RESXAF sRESTORE regs except ACC and

s Cond CODE/RTS

Some explanation is in order for these routines. The normal SYM GETKEY routine goes
out and waits for a key to be pressed, scanning the display while it is waiting. The equivalent
KIM routine, and GETKEY2 above, go out and look once at the keyboard without scanning
the display and then come back right away to the calling routine.

The normal SYM SCAND routine simply scans the display. To be compatible with the
KIM system it must be capable of translation of bytes left in @§FE,B0FA, and PPF9 and then
displaying them. I have modified the SCANVEC to return from routine 'OUTBYT' without
scanning the display during the move of the data into the display buffer because this only
causes a ghost of each digit to appear on all 6 digits of the display during each scan. This
way I can take advantage of the monitor data move routines and the scan the display as often
as desired later by calling the normal scan routine.



ADDITION

A) LOAD the KIM Program

B) Modify the following loations: (Note - this version is not relocatable)

0209
92p3
p2p6
@2p9
#2908
92¢D
@2¢F
@211
9213
p215

p26p
9263
$265
$268

$27¢
9272
g275
g277
g27 A
g27C
@27F
#282
$285
$288
#28B
@28E

$29¢
$293
$295
#297
$299
#29B
#29C
$29E

C) Run

Notes:

20 79
20 9¢
20 75

2¢ 23
20 2C
C5 6f
F¢ @3
85 6¢

A% FF

the program, starts at $260

"A" key means add to total.
"B" key means clear display or clear incorrect entry.
The sequence B, @, A will clear the total to zero.

g2
@2
82

p2
8B

A6
92

START

BEGIN

SCAND2

GETKEY2

LDFF

JSR
JSR
JSR
BCS
CMP
BEQ
CMP
BEQ
BNE
JMP
JSR
LDA
STA
JMP

LDA
JSR
LDA
JSR

SCAND?2
GETKEY2
ASCNIB
START
#359A
g218
#S0B
DOGO
START
NUM
ACCESS
#S2B
A670
START

PPFR
OUTBYT

PREV

## SFF

sNon- ASCII?
$"A" key = add

;"B" key = clear

sModify SCANVEC



ASTEROID
A) LOAD the KIM program.

B) Modify the following locations: (Note - Beeper will run continuously. Simulated space
ship motor.)

@223 EA EA EA NOP NOP NOP

p226 20 290 @3 JSR GETKEY?2

g22D C9 @1 CMPIM #3501 ;Go left?

P248 A9 @9 DISP LDAIM  #3$09 ;Set up for output
P24A 2P A5 89 JSR CONFIG

§24D A9 @9 LDATM *#00 sINIT digit

P24F 8D @2 A4 STA A492

P27A 8D 99 A4 DIGT STA A4P0 sLight digit

P27F 8D IE A4 STA A41E sSTORE in timer (1/64)
p282 2C 1F A4 DELA BIT A41F sTime up?

p28s 19 FB BPL DELA

p289 8D @p A4 STA A4pP sPORT A data

p28C EE @2 A4 INC A40Q2 sSHIFT to next digit
P28F EA EA EA NOP NOP NOP H

p2C8 4C 3¢ @3 FIN JMP SCAND2

g310 2p 86 8&B BEGIN JSR ACCESS sUnprotect sys RAM
313  4C @9 @2 JMP p209

p32p 2p 88 81 GETKEY2 JSR SAVER ;SAVE registers

323 2p 23 89 JSR KEYQ sREAD port

@326 2p 2C 89 JSR LRNKEY sWhat key is it

329 2p 75 82 JSR ASCNI1B sCONVERT ASCI to hex
p32C 4C B8 81 JMP RESXAF sRESTORE registers
P339 A5 FB SCAND2 LDA POFB $SEND two hex digits
P332 2p FA 82 JSR OUTBYT ;+ into display buffer
§335 A5 FA LDA PIFA sTwo more

@337 2 FA 82 JSR OUTBYT 3

#33A A5 F9 LDA POF9 ;Last two

§33C 20 FA 82 JSR OUTBYT H

P33F 29 @6 B89° SCD JSR SCAND sSCAN display

@342 4C 3F @3 JMP SCD ;Continuously

C) Start program at §310.

Use Key 3 to Go right, Key 1 (not Key @) to Go left.



BAGELS

A) LOAD the KIM program.

B) Modify the following locations:

p2p2
9261
9271
P2A6
p2Co
P2CE
9209
§2D3
92D5

§2D9
g2DC

P2E3
P2E8

P2F9
P2F3

300
9393
P36
9309
g3pA
§39C

2p
29
B9
B9
B9
A9
2P
AP
A2

8D
8C

EA
2p

29
4C

2P
2p
2p
38
E9
4C

23
o¢
29
29
29
P9
A5
Ps
P5

09
g2

23

86
pe

88
23
2C

37
B8

89
93
8C
8C

8C

89

A4
A4

89

8B
g2

81

89
89

81

RESUME

BEGIN

GETKEY?2

JSR
JSR
LDA
LDA
LDA
LDATM
JSR
LDY
LDX

STA
STY

NOP
JSR

JSR
JMP

JRS
JSR
JSR
SEC
SBC
JMP

C) RUN the program, starts at @2F.

KEYQ
GETKEY2
TABLE,Y
TABLE,Y
TABLE,Y
#09
CONFIG
#05

#05

SAD
SBD

KEYQ

ACCESS
pepp

SAVER
KEYQ
LRNKEY

#837
RESXAF

sSET port to output

;CONVERT ASCI to A-F



BANDIT

A) LOAD the KIM program.

B) Modify the following locations:

9296
9298
P929B

P2Al
P2A4

PLAE
@LAF
92B1
P2B6
@2BF
p2CB

§2D1
g2D2

P2EP
§2E3

C) RUN the program, start address is 2E@.

A9
20
AP

8C
8D

Cc8
Co
Fp
20
BD
BD

Cs
4C

2p
4C

99

A5 89

09
02
90
@3
1E
23
29

29

B3

86
¢

A4
A4

89
8C

8C

92

8B
g2

LDAIM
JSR
LDYIM

STY
STA

INY
CPYIM
BEQ
JSR
LDA
LDA
SPACER INY

BEGIN JSR
JMP

Notes: Links to SYM monitor are:

KEYQ
CONFIG -

SAD
SBD

ACCESS -

8923
89A5
A4pQ
A4
8B86

+#09
CONFIG
*00

SBD

SAD

*03
SPACER
KEYQ
TABLE,X

TABLE,X

ACCESS
9209

sPort to output

sSet up INIT digit

sis Y equal 3
sADD one space to display

sREAD keyboard, key down?

sADD space between
sWheels and amount

The added space between the wheels and the amount makes the display more readable.



piys ¢y &0 y¢ JOK UEIAEYC suLk 1 Key input

P21E BD 29 8C LDA TABLE,X

P22A BD 29 8C LDA TABLE,X

@23B AD 1E A4 LDA TIMER sGET random value
P25F A9 P9 LIGHT LDAIM  #09 ;Port to output

9261 2p A5 89 JSR CONFIG

264 AQ 00 LDY #00

P26A 8D Q¢ A4 STA SAD

P26D 8C @2 A4 STY SBD

P274 C8 EA INY NOP

9280 2p 86 8B BEGIN JSR ACCESS

@283 4C ¢¢ @2 JMP 9299

@286 29 88 81 GETKEY2 JSR SAVER

p289 2p 23 89 JSR KEYO

@g28C 20 2C 89 JSR LRNKEY

@28F C9 2E CMP #2E ;All legal keys 0-9, A-F
9291 90 96 ) BCC NOTKEY sRETURN ASCI 30-46
9293 20 75 82 JSR ASCNIB

296 4C B8 81 JMP RESXAF

§299 A9 15 NOTKEY LDAIM #3815 sKIM says if 15 in ACC,
@29B 4C B8 81 IMP RESXAF s then no key down

C) RUN the program - start address is §280.


































































