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This document includes:

1) Overvi ew and Q&A - An introduction and overview of the Z80 machine
language breakdown of Gunf i ght. Also included is some background
material asked of Michael Matte in a Q&A format.

2) Gunfight Breakdown (Typed) - The first two pages of the breakdown have
been typed and are included to make the pdf docu ment friendlier
to Internet search engines.

3) Handwritten Qunfight Breakdown - Michael Matte's complete, 42-page
breakdown of the Astrocade game aunfi ght . This breakdown will be
most useful if used with the source code for the Bally's 8K system ROM,
which is available in the "Nutting Manual."

4) Errata Sheet - Two pages of corrections for errors and/or omiss ions
made in the handwritten document.

Overvi ew

The Bally Arcade/Astrocade game system was released in January 1978 by Bally.

It was re-released in 1981 by Astrovision, Inc. Th e system has an 8K ROM with
four built-in programs: @unfight, Checkmate, Calculator and Scribbling.
@unf i ght is a home port of the B&W arcade game aunfi ght, released by Midway in
November 1975. The original release of the game wa s called Western Qun: itwas
released by Taito in Japan and used, as was the con vention at the time,

discrete logic (i.e. the system didn't use a CPU). The North American arcade
version of aunf i ght moved away from the original design. It is usuall y
credited as the first arcade game to use a micropro cessor (the Intel 8080 CPU).
The Midway arcade version of aunf i ght was programmed by Tom McHugh.

The Astrocade version of Gunfi ght is probably the most sophisticated of the

four programs built into the Astrocade. The Sof tware and Hardware for the
Bally Arcade - A Technical Descri ption (aka "Nutting Manual" and/or "The

Handbook of Hardware & Software") has the complete Z80 assembling language
source listing for the game. Many people used this manual, which could be
purchased through the Ar cadi an newsletter, to learn to program the Bally
Arcade/Astrocade.

In the 1980s, Michael Matte, a passionate Astrocade user, used the source

listing for the 8K ROM as a basis for his detailed breakdown of  Gunfi ght.
Michael created the breakdown "to provide beginner assembly or machine language
programmers an inside look at the game aunfi ght. The documentation will reveal
how on-board subroutines in the System ROM can be u sed to execute particular
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tasks. The 'special routines' listing can be used as a reference source for
programming demos or games."

M chael Matte: Questions & Answers

In May of 2017, Michael Matte sent me his 42-page h andwritten aunfi ght
breakdown so that it could be archived on BallyAlle y.com. The following are a
few questions, asked via email, about the creation of the intriguing document.
Adam When did you write the breakdown of @unfi ght ? How long did it take you?
M chael : "Wrote this breakdown back in the 80's. Don't rec all what year |
wrote it or how long it took. Must have rewritten it because the breakdown is
well organized. Had no word processor or printer a t that time."

Adam Did you ever share it with anyone before now?

M chael : "I wrote it for myself for future reference. | di d not share it with
anyone. It does provide insight as to how one can use the on-board subroutines
to create a demo or game. | feel it does a better job with comments then what
| have seen so far in Gunfi ght documentation. | also plan this style of

documentation when | breakdown The I ncredi bl e W zar d with a greater emphasis on
comments and details on the many routines utilized to create all that wonderful
graphics and animation. The intent of my | Wbreakdown will be to open the door
for those interested in developing skills in progra mming graphics in assembly

or machine language and for future reference."

Adam What was your experience with Z80 machine language when you began the
project?

M chael : "I developed my skills prior to writing my Gunf i ght breakdown by
attacking the on-board subroutines. | first broke down the UPI [User Program
Interface] instruction by instruction using the Nut ting Manual's ROM
documentation, then broke down a bunch of the on-bo ard sub's with an emphasis
on the graphics routines. | documented that effort for future reference and
learned a lot. | also broke down some of Andy Guev ara's ML work and learned a
great deal. Having Bit Fiddler's M_LM[ Machi ne Language Manager cartridge] was
great because it allowed me to experiment and write ML routines and then
eventually come up with high-res M.M"

Adam What tools did you use to examine the game's code (i.e. the M.M?

M chael : "I have 2 books covering Z80 machine and assembly language which
provide detailed info on using the Z80 instructions and other goodies. Having
the M_Mbreakdown as part of the M_MUser Manual plus my previous ML experience
allowed me to figure out how M_Mworked."

Adam | presume that you based your breakdown on the ROM 's Z80 source code that
was included with the "Nutting Manual." |s that co rrect?

M chael : "I did use the Nutting Manual's breakdown on @unfi ght as a guide and
then expanded that info documenting it with a non-t raditional style for future
reference in creating or breaking down an Astrocade game. After looking at my
@unfi ght breakdown recently, | could have spent more time o n it with regard to
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comments because there are some parts of the breakd own that are vague.

However, when | get to the advanced programming exa mples in my 'In-Depth Look
At.." series, | will be presenting a bunch of ML ex amples using my Gunf i ght
breakdown as a guide and could add some more commen ts (for my use) to it then."

30f4



This page intentionally left blank

4 of 4



GUNFI GHT
An I nstruction by Instruction Breakdown

An MCM Desi gn Proj ect
Docunentation witten by Mchael Matte

Intent of Docunentation

To provide begi nner assenbly or machi ne | anguage programers an inside | ook at
the game GUNFI GHT. The docunmentation will reveal how on-board subroutines in
the System ROM can be used to execute particular tasks. The "special routines
listing can be used as a reference source for progranm ng denps or ganes.

Page Layout

The typical page layout lists in the center of the page, the Z80 mmenvonics, an
abbreviated form to identify what specific Z80 instructions are executed.

To the left of the mmenonics is the actual Z80 operational coding (Op Codes)
that reside in ROM

To the left of the Op Codes are occasi onal ROM addresses. The ROM addresses
are indicated only occasionally to reduce clutter.

To the right of the Z80 mmenonics are nultiple comments. The comments are
usually to the right of the brackets. The brackets point and group all the
necessary Z80 instructions or data necessary to execute the particul ar task
that is comented.
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Speci al Routi nes

1) Is it time to show "GAME OVER'?
2) What to do when a trigger is pulled
Bl ank and/or wite a bullet
Update bullet vectors
What to do when a bullet hits sonething
A cowboy was shot *
3) Blank cowboy, display |egs, arm cowboy
Set up for next |egs
Knob changed
4) Joystick changed
5) Shut down for a while
6) Display a tiner
VWhat to do when tiner reaches zero *

* Used in SENTRY DO IT routine at 1BO3H
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@ 1A3AH
@ 180AH
@ 1BC7H

@ 1C4AEH
@ 1BOCH

@ 1B78H
@ 1CCoH
@ 18B1H
@ 1895H
@ 188DH

@ 17E1H



GUNFTGHT
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DocmaEsTATION \wWRITTEN BY MIcHAEL M‘\T’TE

INTENST OF Do(uMENTAT/O'\/

7o PRoVIDE BEGINNER ASSEMBLY o MmAcHINE LANGVAGE

/ i __
Pl GRAMMERS An TustDE Losk AT THE GAME ,éuuFléHT . THE

DocumENTATIoN Wit REVEAL MHown/ ON-BodRD SuRBRouTineS N

TRE SYSTEMN KoM AN BE USED To EXECUTE PARTICAR _TASKS.

/)
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GUNEIGHT 2

SFEC/IAL RouTiNES K

(D) IS IT TIME To SHow “Game over /‘) & IA3A,

@ whaT 70 Do WHEN A TRIGGER I PVLLED@/?OAH -~
Biawk AvD/oR WRITE A BuneT @ BC7,
UPDATE BULLET VECToRS &/cyE,

WHAT To Do WHEN A BULET HITS SoMETHING @/BOCH
A (oWBOY WAS DHoT XK.

3) BNk cowboY ) DISPLAY LEGS) ARM ,cowo ] @ IE73),
SET UP FoR NEXT LEGS @ /¢S,
ko cianNGeD € (56, K

@ JOYSTICK CHANGED @/5’75ﬁ>f<

© swr powy foR AwHILE @ 155D %

© psant A TimeR @rzef, K
WHAT To Do WHEN TIMER REACHES zZeRs XK

MALIN PROGRAM geoins @ ITDEY  s2£ pace |

X USED IN SENTRY . Do IT ReuTiNE @ 1B0S,



GUNFIGHT 3

PATA BASE [OC ATlONS

%L_ / Q I U:EIDST‘Z DBEET%QSIgDE (Vé\glgch_’?I‘lT il %[30?,;‘ AYL_ B A\(
ﬂ ATy
%E / L/ L/I: | NEXT CoWBoY/Wagon P UPDATED ‘ﬁ_ﬂ—p v
YF15 o1 Ty
FI6 T8 | 4 ConBOY fvaeen Tr To UPOATE O3 T cnecrs mask
YFI7 HF _ Mheic
YFI9, 20 mR (xR 1) | - | Blank ApoRess
| VECToR STATUS Lviizg ¢ _
TINE BASE
AXL | AX .
A Xy | YF3G, 60 mr (Fiof, XoR 2T
Xe L x st VECToR STATUS
Xy -  BuuteT TIME_BASE
Ol X CHECKS MASK | DATA FoR INRINY
Ak(u LAY (owBeY 4 AX}H
AYH: Xo | X '
Lﬂ_ LY XH 4 /st
i Ol X cHecks MASK | Buer
03 Y cHecks mask ; ISR DATA foR
MAGIC - byl Cowo T #2
BLANK ADDRESS ; "
b | e
03 Y cyecks Mask
—_ MAGIC
L/F"?AH 20 MR (xek or) DiAni< ADDRESS
VECToR STATSS }Lw,w |
TIME _BASE o
AXL AX - BULLET | .
Xy DATA For 4F4E, MR (xorzr) b
L ], X (owgeY # | VECToR STATUS _ Buuer
| Time BASE Datn ForR
ol X CHECKS MASk ’ ' NG 1 CowBoY # X
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Ol

03

HGO

ol

Ol

DXy _
e | x
Xy
X C(HECKS MASK
s Lay
AV
\T’L _k{
Ty
CHECKS MASK

MAGIC
Brank ADDRESS

T anEs

} USEP N RovtiNE @ [D5H, 106y

MR (oR IT\
YECTeR STATUS
TIME_BASE

AXI_ "A)(
AXQ:

XL L X _ GowBoY#]
XH d DATA

X aiecks mask
AYL N AY

A\T’H:
Tl
YHJ

Y (HECKS MASK

MA GIC
Biak< ADDRESS

SHooTING ARM
PATTERN APDRESS INDEX

}”Low ORDER ADDRESS - “

LEGS[FALL PATTERN

v ! ‘
7 ']_ SED'tVN Revine @ ID5A,, ,1IDGH)

7/:7(‘;';; 50 MR (FLoP) oR IT}

ol

ol

VECTeR STATUS
TiMe BAsE
A)(L. "AX
A Xy
XL | x
Xy
X cugclc Mask
AT - AY
AYH:

i

CowBsY #Q
DATA

Y CHECKS mAask
MAaGic

BLANK ADPRESS
SHooTING ARM
FATTERN ADDRESS INDEX

} "tow oRDER ADPRESS-3"
LEGS [FBLL PATTERN _|




GUNFLGHT 5

 DATA BASE OCATIONS CONTD

]_ USED IN RouninE@1DSY,, | IDGY,,

4F3E
43 FH MR 9FDA | FoF BuLLeTS LEFT— Cowbo¥ #]
s L/F7Oy VECTOR STATYS . YroB ! — CowBoY #Q4
| TiME BASE YrOC - TIME LEFT
X ‘ 7FDEH BITO SET— A cowBsY WA SKoT
bXH

Xu 4rFy MAX ScoRE Ta PLAY To
Xy | WAGoN | YFF5 (wpered @ BEGINMING oF GAME )

X chEcks Mask DATA
AL

| ‘ Bri SéT @ seemm
AYy \1FFY, GAME STATUS BYTE 877 S¢7-GaME o

(53
T
CHECKS MAsk

i MAGIC
’- BiANk F\DDRESS:_

| .
{ /
; 4rA | }PLYKI heus | TREE DIsAAY ouTer

§4FA3 : }Pznrgk 1 scorE |
HFA3 |

glfFA5 } PLYRR. ‘s mree Disray " comneR

YFAG
MFA7 } PLaYeR X ScoRE
sj
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DISPLAY THE TIMER Rou /NE

f/7£/

F3
FF

I
Q0

DD 3 0D 03

34 pC YF
B7
A3 09

FF

37

Yc ol
oB

4
DCHF
AF
pP306C
33 FFOF
FB

I7FE 9

DT
RST 3%y
SUB#|G~ Suck REgD
REG, C} ?HUEJfRN/Z swf'\lfE «
LD IX oaoDH ' SLx=
LD A (4FDC, )
OK A
JRZ —  IF 7=) JomP 1.
RsT 37y N
SuB# - suck REQ D
E) D F'gﬁr,:” X)‘T' CooRDINATES
c | GHAR DISPLAY PARAMETEKS
B ' D/fg;% A NaN—pr
LH Foseuy Bee’s @4epc, .
XoR
ouT A)Cﬂ)j
L0 (oFFF, ), A B
EL
KT

DECREMENT ‘AS A BD' .t,;:ch)
IE IT IS NoNZERO,

~ REPeRT THAT LocATion AS REACHING
ZErRe BY SETTiNG BiT 7 of YFFD

ADORESS OF NON-3STO
= fNT DES(RIPToR TAE.=

s (4FpCy) =0

| IF YES DoN’T BoTyeR T Dispiay Timi
Ir . ,vor DISPAY THE TimeR

DISPLAY
THE & DIGIT
TIMER

| ZERo (/F[[;f v

X USED BY Do IT ReuTiHE @ |BoTy



GUNFIGHT , b, 4

[RIGGER CHANGED /?Ouﬁf“‘/E

J7FE, FF

/904,

1813,

oD
pC
ol IF
DA fF
/19 4F
/509

FF

oD
bC
78 4F
DB §F
3D iF

FD 7E o7

B7
C?

0A
B7
(®
/E
B7
A5 09
/[ ]& 00
/7
7E
B7
Ao/
9
oA
3D
o

5A<R/50 REGIsTER Suck

RST 3%,
PER

SuB# /Q REG LoAb KFQD NEXL | IX= CowBoY #| VP ADDRESS
Sue s I B,C (lal (joo | BC?PiNTS To # OF owBoy # |
IX, )_U(,, REG.| Ix=YFbl: BULLETS LEFT

B Bc=4FDA HL-* poINTS To [ST Bl LET yarof 5w

L, H HL=Y4FI9 1  pr cowBeY 2,

v _Nump To (35,

RsST gyﬁ Y per SACRED g;asrsjl Sucl,
SUB#13 - REG LoAD FEQ & §EXL | Ix=cowBeY #32 VP ApORESS

SvCk H}L)IX)B)C, 1ol tleo
IXe, IX, REG. | Ix= YFre

= 5(” [oINTS o # OF (nWBoY#‘Q\

BulETs [EFT
Hl — PoNTS To [ST Buer Verk 5

G B l Bc=9FPE
L H HL= %"—3@}, y
LD A, (I‘r'+o7)

OKA

RET Z IF Z=(, ReTukN
(o A, (BO

kA’

ReT Z -
o A, (he)

OR A

vk Z, IFZz=/, wmp
LD DE) 001
ADD /{a) DE
(oA, )
OR Fz
JR Z, |
RET o
tbA,(8c)
DEC A
Lo (B<), A )

Z=] oN zERo REsuLT

x USED BY DoIT RouTiNE @/5’08,/

FoR owBo Y #3.

_PuT TRIGGER[4o'sck STATUS In A

WAS TRIGGER PULLED T

— IF YES (oNTINVE .

Ir NoT) RETVRN o
ARE WE ouT OF BULLETS .

- IF/ES) RETURN

IF A/oT CONTINVE

Is /Nr:nuzATioN OF IsT BuLET VP
| Reg’p ) i€, VECToR STATaS =0 T

W A/Oj continvE CHeCk dnp W’)

IF Y5, Jump (No NeeD To creck dno VF

PoinT HL AT dnD BULLET VP

[~ VECTeR STRTUS,

DOES THIS VP REQUIRE INMITIALIZATIe.
| IF ?’ES SKiP NEXT INSTRUCTIoN

IF Ne, RETUKNCVO INrTIALIZING REQD‘

GET THE # OF BuiufTS
DECREMENT Tuis ¥

PUT THis NEW NuMBER BACK



/ S:RBH Ao op
34 DC F
B7

3€ /o
A% 04
SE 0d
33 DC YF
ES
DDES
0A

oF

Ab 00

29

29

/| 69 0
PD (B 00 76
3e Yo
T ol
AF

1

EB

FF

3A

£EB

0b 05

/] ¥ 0O
36 FF
/9

fo FE

/@ 00
DD 5E OF
©A

6B
/965, a9

J

ARE THERE STILL Buiets LEFTT

IF z=o,
JR NZ, JumpP J ZF YES, ¥o NEED To SET TIMER
LD A)(‘?’FDC,; >z-/ y Is THE TIME LEFT =07
2[ o
OR A ZERo RESULT IF ‘:’E.‘z} START THE counTDoWN ) l'e)
SET THE TMER To /0,
Lp /4} /Oy - “ o
vk Z ZF Z=/ yump | TF NO, WERE ALREADY CountiNG
) J DowN. SET THE TIMER To O
LD A J od, q-
LD (4FDC, ) A i Save
PUSH HL | BULLET VEC_—\TisK STATUS PoINTER
PUSH TX J CewEY YP PoNTER
LD /—l)(BC> ;«zrms# oF
| BYLLETS LEET
oL, A IN KL
ADD HL)HL B C_lT‘\L(uLHTE
HE AX
ADD HL)HL | INCREMENT
LD DE, 0363, DE = [ peclo e Tes Sk 2)
BT 6} (zx) SET THE FLof BIT
Lo A ‘{0{/ | FoR THE MAGIKC REG
j IF Z:/ ( b >
JRZ,  yume® LR BEG . BuAnk THE
XoR A i , ButeT (47
DE="T,X CookRDINATES -
AbD HL,DE K OF BuieT To BE TaF of S<FEE
EX DE) HL :] Bankep USED.
RST 3% CALCULATE TS
H No Sulk - BULLETS
SuB#59 - gegp | venmaeic Aporess |
EX DE,HL PUT THS woNmAci< ABPRESS N HL-
LD B, 05
LD DE, 06385, BLANK This
LD C/{L)J FF BuueT
ADD //LJ DE (5£.WES #IG/{)
DINZ. | _ .
LD D OO” \ SH G ARM ADDRESS OF
0O TIN DD
LDE) (IX+OF,,) E="mpEx DE= puer vP
I/NITIAL VALVES
Lb H, b - /P8 saems)
LD L E (@108,
ADD AL, HL




GUNFIGHT)P, O]

' y,
TRIGGER CHANGED [RovTinE CoNT D

/%(p,, /9

1856,

/I SFID
/9

EB

C/

El

E5S

23

36 0/
a3

03

o3

03
cpD319
03

03

a3

36 Of
A3
00319
Ef

36 J0
FF

/3

/2 4F
of

D7 [F
9

ADD AL, DE

L DE, 10SF,

ADD pz DE

£X DE AL __

PoP BC BC = cowgsY VP APDRESS

Fob HL

PUsH KL UL PonTs AT BultéT VecioR STATY.
INC fL

Lo (gl of SET TIME BASE 76 O},

INC //L _HL PoNTS AT BULLET AYL
INC BC

InNC BC - BC PonTs AT (owBaY A)(L_

INC BC 4
(AL RoTNE @ 907, e e
Inc 6C J B poinTinGe AT owgor X#
INe BC | BC Powrs AT CowBoY LT

INC HL | HL PoNTS AT Bucer X (Hecks MASK
LD (A‘L) y of SET BulléT X (HECKS MASK To 0/,,
INC HL HL PonTs AT Buer ATL

(AL KourinE @[9p3,
PoP HL
LD (//L)/ 5?0//
KsT 35, \
SUB#[® - 5uck REQD
IX., IX, ReG.
L
LA
R E 7

IWITALZE BaceT AT 2% Yo, Ty
SET Buuel VKR STATUS 7o ?O”

TIME [oR THE
= GUNSHeT] SouND




GUNFIGHT , p. 10

TIME TO SHUT DowN

S
/8‘8D 43 SUB# 73 - No Suck REQD SHVT THE SCREEN DowN

09 SuB# B - Wil EE1ATeD ABoRT THE NEST
JOYSTICK CHANGED RouTINE ¥
/5’9F DD 21 Gl 4F Lo IX, YFG 1, IX= CowBoY #| VP ADDRESS
|3 oY JR SKIP NEXT INSTRUCTION
/?%’ DDAl 73 4F  ip IX, YF73, TX= cowseY £ VP ADPRESS
DD Y 00 Lb C, (Ix> |
5 /[ B0 00 LD DE oo?C' DE = CRT RiGHT MovEMENT INCREME,
| A| 8o oo LD ///- ) 0090,, HL= crT DoWN NovEMENT INCREME]
,‘;E Sj;:zg _ e ;KBK J- MAsk THE DELTA'S
DD 7Y 07 LD (I>(+07) )U -_ PuT MASKED AY IN
PD 7508 L (Ix+o<3) L | cowgoy VP
| V7304  Lp (D<+o'7’)j D | PuT MASKEP X IN'
| DD 7303 LD (1x+03)) E 1 cwesy PP
! 830# 9 RET

 KNOB CHANGED RoUTINE ™

/%’B/ﬁ DD AIT3YF  Lb Ix,4FT73, IX= cowpoy#X VP APDRESS

73 LD A,B /F(é; NEW KNoB VALVE IN A
Co
aAF CPL MéVT%N v(//git—‘lg%gcér: T: %ﬁﬁéﬁgﬁfﬁ’ s
OPPoSITE THAT oF CowBoY #/.

| /305 - JR SKIP NEXT QA INSTRUCTIONS
/%57,, pp A 61 YF LD IX, ¥FG), IX= cowBoy#/[ VP ADDRESS
| 7% o A B PUT WEW feioB VALVE W A
7 EO EO AND EO, TISoLATE BITS 5; Cv7

X USED BY Do 1T ReuTINE @ /B0,



/5C0o, OF

OF

OF

OF

FE OF
A0 02
3 OC
P 77 OF

[ech, (9

11

RRCA SHIFT [sotATED BITS
RR(A L nTo BITS /Y3
KKCA RESPECTIVELY
RRCA z=0, IF | IS5 A= /‘/D r

)
F OE/{ AF oty | IF YES, SETA 7o [dlp-
IF Z=0, JuitP IF NoT, LEAVE A ALenE.

JR NZ,
LD A oG _ , N
LD (7x+0F, )} A SAVE THE SHooTinG ARM [NDEX
ReT ,

XX Poss|BLe INDEXES =9,34 6, i ¢



GUNFIGHT  p |7

BULLET HIT SOMETHING ROUTINE

ISCE, DD 7E Of
Eb 6O
FE Q0
A8 OF
e,
PP (B 07 5E
(% Al
pD 36 0| 00
bD 36 07 ol
9
pp 7€ 0l
FE 4%
306 OE
DD 36 0d 02
DD 36 0] 30
A 8B [P
FF
3E
¢
DD 36 o] 00
FE 5%
30 D
74 Jo 4F
B7
(o

JE Yc
/704, DD 56 0B

/5

FF

3B
/710, 0O

1D A, (zxror)

AND €O,

P Qoﬁ ) Is seT
JR z, IF Z=/, vYMP
RET NC IF C=o,ReT
BiT 3, (zx+07)

RET Z IF Z=l, ReT

LD (zx+01 ), 00,
LD (zx+07), ol,
RET
oA, (Tx+06,)

P 13, C=0,TF AZ {8,

JR NC, IF C=0, yumP
(D (Ix+02),0R,

Lo (Ix+ 0/ )/ 50,

LD /7(/—) /9951{

RsT 35
SuE# 63 - A,/'?Eg‘u'“g\
RETVRN

LD (Ix+o/>} 00,
P 52';! (=0, IF A=58,
JK NC; IF C=0, JumP

LD A, (: 1F70, )
of A 7<), 77 (4F90,) <0
RET NZ IF Z=0 , ReT
LD E, %G, \
10 D, (Ix+0B,)
PEC D
R5T 53, )
SUEHF 58— Sucks KEGD
4 kre. } MR

-

|

ENTER WITH IX= BuLET VECToR PACKET ADDRESS

PUVT THE BVLLET VECTOR STATUS IN
I5olATE BiTS %6

" z=) IF onLY BTE] WAS THE BVLLET WRITTEN oveR

| SoMETHING AND THEN BLANKED ¥
IF YES) VUMP, < B‘f
IF NoT, CoNTINVE,  “HTERRAPT kou:

>
| ConTwuE ZF BULLET WASN'T wRizien o

= SoMETHING AND WAS. BLANKED, OWERMSE)RA

i HAS (kg Bl ET KEACKED I75 XiLimi
Ir YES, CoNTINVE
IF NO, RETVRN

ZERo THE VECToR SiATUS,

TURN OFF _THE X CHECkS MASK
LIMNIT ATTR'jNE BIT.

IS BULLET PASSED IST (oLumN
OF CACTYS/TREE 7

IF YES} Jum pP
IF NO) CoNTINVE

SET TIME FASE 7o OQH
TURN N AsTiVE BIT, kiee BIT 5
YL = ADDRESS OF ButlE] LIMIT Ths.

UFPDATE
BuiieT vecToR

ZERs THE VECTeK STATUS 3
HAS BULET JoucHED AN Corvmu OF 77?<E’Jl
[~ IF 7’55) JUMP.

IF No, CoNTINVE,

IS THE WAGoN PRESENT-?

-~ IF YES) RETURN .

IF NO, CoNTINvE - CENTER (ACTYS /S
PRESENT.

E = X cooRpINATE /SAME As chAcys

- D= BuckT Y posizion - |

~ DETERMINE S<REEN ADDRESS




FLANk

PORTION

ABoVE
CACTus / JREE

WHERE

Buier

TouckeD.

19l EB

11 D7 FE
Ob 00
7E
70
A3
BG
70
19 -9
A0 F@
9
FE ©0
o OC
IE YO ,
pb (B 00 70
20 pe”
[E 58
/8 DA~
DD <B 00 7b
A8 oC
FF
oD
DD
6/ IF
08
AD [F
Al {F
/8 OA
/71 FF
oD
DD
73 4F
f

Bo IF
AD dEC

-3%

/930,

EX DE HL
LD DE, FED7,

LD 500

LD A (He)
LD (HL> B
INC HL
oR (HL)
Lo (), B
ADD //L)DE
VR NZ,
RET
JR NG,
LD E 1/0
BIT (o (Ix\}
VR NZ,
LD E, 55,
¥/
BT G, (Tx)
R Z,
RST 35y \
SuB# [~ REG Lofl REG D
Svck X, By OB, L#H
IX,, ITXy REG.
E
GF
L)H
VR
R5T 33, ;
SUR#/L - REG LoD REQ D
Suck IX,E,C, By, H

IF Z=o, JumP

IrF <=0,JdumP

IF Z=0, umP

IF Z—'/J JumP

2707
I)(L)I)(H KEG.
e
4Y-1
LH

(=0, xF A= @O& ;

SCREEN APDRESS
- Qq

HL

—

PUT CONTENTS OF THAT ScREEN
APOPESS IN A ReG.

BLANK THAT ScREEN ADDPESS
PoINT To NEXT BYTE on SCREEN
OR IT WITH PkEWoUS BYTE
BLAnk 77{ﬁr/u"?<7 6“75 cw fc/?EEN
UL Polts To NEXT LNE AGoVE'Te 514,1,
TG BB AT PN

CAcTY

IS Buik7 FASSED o (owmu of ose

- IF YeS, JumP
IF No, Cou TINVE

—J

SET E (XCookD/NATE) 70 70//02

~ 53y DEPEDING oW WHICH Cowboy's
Boigt I5 BenG EXAMWED. TheN
wMP To [F0A, T Buank TAT FofTion
OF (Acs/ 7/255.

-—
IS FLoP BT oF BuLLer VP

}IF ‘/ESJ foNTmJE

MAGK KEGISTER SETT
IF NOT JumP To /943y

—

CowBo'l #
IX=Y4FG| /PM;Io:FE/
‘GoT MEY  °
£E=0% (X %ogféu;; T;ﬂ,
- R = /FAD / PSTRlNG Agm‘
LRYER
AL = YFAb

SCoRE

-
JUMP To /79/(,(/

( CowBoT# &\

VPAl’D‘e‘fSS y
"GoT ME

X CooROINT)

IX= 4F7S,
B E éZf MusIC PREAN,
BC= JFBD (syems seske.
KL = YFAR ( )‘(ORE/>




GUVHIGH L) P [4

BULLET HIT SOMETHING ROUTINE CoNt

179Cy PD 36 1 06
DD 3013 30
pD 30 ol 6%
DD 7E oB
Po O3

FE |5

30 0

(b A0

57

FF

54

2B

7E

FE 05

CE 00

77

(O

69
pDalIA1F
SE (o

FF

/R

OF 0C

Al 0d [F

F3

FF

34

fr

FA

3E of

58 DE YF
/797 C9

/964,

LD /I)(+/ )
LD (TX+] 9 ) 80

"
(JSE CowBoY FALLING DoWN FRAME «

LD >
I A/I?: ol ) ) (, ? SET Conboy VECToR STATIS To 65,
o o3 X+ OB / _ GET (owBoY Y PcﬁtT/o/\/) PYT IT in
UB 0;, DETEEMEN’E &j(’oaﬁ’oiﬂﬁ.TE
(P I3y cso,ze AZI5, | FRIGoT ME"A PTIT W D fec
VR NC, zF C=0  yump - IF C(owbo? IS To HIGH, SET
40D A/ QO# 7 CooRoiNnATE DELow CowBoY .,
LD D) A i
RST 3%;!1 ;IN'CREMENT CowBotT ScCoRE
Vo Suck — SET BIT 7 oF YFFg, IF :
SUB¥# Y- kggf'; SCoRE = ScoRE Tli Pi"v ;'o veREMENTES
DEC U ¢
o AH[;/M > HL PoiNTS @ CAcTss [TREE b1spiaY" cow
) s
(P o5 IF A<5,(=[ | INCREMENT THIS CouNTER IF
ADC A, 00, TTIS<5,
LD (A’L) A |
Lo H } )
e L/ CB - HL = MusiC PARAMETER|
| ] y STRING APCEESS PLay
b T X 9 _ WoRKING AREA '
e A 2 gﬁ' / IX = BEG/NNING ADDEESS | HCowEoY
ps 7_ qu’// Is YHor
,. )
SuB# [8— Ko Suck REQ D i e
Lp C,6C, CHAR DisPLAY PARAMETERS 1 ke me
(D //L /Fod, I st aporess
br INTERRUF
. ~ DIPLA
Rs7T % ?ﬁ ) ”@ f i
SuB# 54 — No suck REG D N o7 M
RsT ;’5;6,, ) START UP INTERKVPTS
SUBT §O - suck Req b - aeAw
wair A EIT
.
LD ;ﬁ , 0ly v SET Brr O oF 9FVE,
LD v
JFDE ), - % cowpoy was swor"
RET




GUNFIGHT, p.15

CACTUS /TREE RouTINE

ENTER WITH:

/988,

alFYy [E
F5
3E 0%
p3 19
Fl
FE 0O
D3
FE oY
30 03
D 819
03
FE o3
D%
FE 05
30 03
D <2 /9
FE 03
D%
o3
03
3£ 3
33 Yo 1F
0%
b <3[9
FE of
DB
03
Al E5 D
F5

(ACTUS/TKEE (oVNTER IN A
X cooRDINATE IN £

7 cooRDINATES TABLE (/DEE oR /DB?H) w BC

LP WL, IEFY, HL= CAcTvS PATTERN ADDRESS
PUSH AF SAVE THE (ouNTER
LD A Oy EXPAND WITH BRewN ON A
out (1 U)A TeLLow BACK GRouND
PoP AF _ PUT THAT CounNTER BACK IN A Rt
CP of C=|, IF A<l SHoulp A CACTUS/TREE BE DisPAYED T
’ - No, Requf (tanTeR =07
RET C  IF C=1,ReT J YES, conmmu (rwgme >/
_ 15 COUNTER =4
CE o €, TP A=Y " 7ES, Do NoT WRITE A CACTVS
JR NC) IF C=0,yumpP _] /vo) WrRITE A CASTUS

CALL RouTINE @ /7¢%, PuT A CACTUS oN THE scReEN
IN< BC _ PoINT AT NEX 3 7 (ooF?D!NATE
CP 03 I ~ IS CouNTER =} 'f
C=l), IFACH = YES Youg f‘oNE'f?E?’ RN
ReT C IF C=l) RET _5 /vo THERE's MM’F ™ WRITE
_ Is CouMTER = 5
(P 05 (=0, IFA=5 ~ VES, bo NoT WRITE A CACTUS.
JR NG, TF C=o,yump | ~&) WRITE A cacrus
CALL Rourive @ /98, PUT A CACTuS on THE S PEEN
IS oUNTER =Q T
P o3 <=/, TFA<S ES, YouR DoME- RETuRN
ReT C IF C=i, RET NO THERES MORE To WRITE
INC BC PoINT AT NEXT T cCooRDINATE
/
EX AF, AF SAVE THE CouNTER
LD A ?/H SET VECToK STATuS OF WAGoN
VEcToR PACKE ) .
Lo (q;?o,,,A <R PUKET 76 9,
EX AF A r PuT THAT CounTeER FACk IN A PEG.
CALL kounNE @/?CE?,,f _PuT THE MippLE CACTeS OK THE SCRE
IS CouNTER =3¢
P of L zrA<y JES, YouR PaNE — RETURN
RETC IF C=i,KET No, THERE'S MoRE To WirTE
INC BC PoINT AT NEXT ¥ CooRDINATE
LD KL, /055;, HL= TREE FPATTERN ADPRESS

PusH AF SAVE THE CoulNTER



¥

/?BC// 3E 0C LD A 0(/{ EXPAND WITH GREEN ON
: 03 /9 ouT )(/?H)) A A TEirow BACKGRounD
El PoP AF PUT THAT <ouTER IV A REG.
o l9 CALL ReuTiNE ©)9¢8,  PuT A TREE ON THE ScREEN
o R =Y
FE 05 CF o> :75?:; o Do~ RETIRN
Ds ReT C Noy THE LAST TREE MusT BE WRITTE
/7C7, 03 INC BC PoinT AT LAST T CooRDINATE.

AND FALL INTO

- CACTUS/TREE WRITE ROUTINE

/98, F5 PusH AF SAVE THE CounTER
D5 PusH DE
OA P A, (gc) :l- D=" CooRDINATE
57 (0D A
3E03 [DA,0B MAGIC REGISTER= EXPAND IT
FF R5T 35, ,
22 SuB#3Y- no suck REQD WKITE THE (Af’f:ff/ TREE
Dl PoF DE
Fl PoP AF PuT THE CouwTER BaAck IN A Ret

1902, (9 RET



GUN/~/ G H /) P‘ 17

K
BULET AX, X (YY) InmaLizATion RouTiNE

SEE NOTE
/903, IA 1D A, (bE)
77 LD (//L) A
/3 IN¢ DE
03 INC BC
a3 e YL
/A zp/} (o)
77 ) A
A3 I/vc //L.
/13 Ine DE
03 INe BC
36 00 LD ,qz)/ 00,
03 ane BC
A3 INC KL
0A Lo A ()
£EB 5% DE HL
36 APD A L)
EB EX DE HL
77 LD (//z,) A
/3 INC DE
,/757/{ 7 KRET

/VOTE SENTER THIS ﬁUﬁA/E W/ﬂ/-' DE- AWRESS OF BUIET VP [imiaL

VALVES (TABLE BEGINS @/D?F
HL pPonrinG 76 Bouer AX( 1372
BC Pswtne 7o Gowkoy aXe (Y.

K USED BY TRIGGER CHANGED RouTINE @ 7FF, //S'OA,,J



Hotore

/7DE,

J9ERy

19F8,

/400,

/AOC#

C3 EQ |9

FF

4D

[E 0
gy

FY 4F
3/ 06 YF
FF

ol®

1B
06 HF
DG 00
00

7B
0R
F@ 4F
|7
Bg
DG
03
/9
31D
/3
JYF
o
9F IF
0
F3

GUNFIG'HT) P |%

MAIN PROGRAM

JP 19ES,

RST 39y ;
SUB# 70— Sutk ReEGQ D

USER MESSAGE ADDRESS |

REG. CB I Cinax score ™)
: NU/V/:A RER DOISPLHY OPTIONS

DIGITS INPITED ARE SToRED

1 A I (Biank 1£ADING O'S— Y pIGIT weuT)
L ) H .J' BEGINNING AT THIS ADDRESS |

LO 5P, 4F 06,

RST 38H

BEGIN MvLTIPLE (ALLS

"
INPVT MAX ScoR

To PLoY 7o FRe
KEYBoARD OR HA
CoNTROL #/, SAVE
NPT AT YFF Y,

SuB#20- su QA(TD Dr;g’;} tz_r - ZERo LoCATIoNS
Y w '
REG‘ E)D To BEGIN EiLuinNG - 7FOG - I/FDBH
l CEB }#of BYTES
) To Fnt.
A } Fitl wiTH OO
SET

)
SUB ¥ |2d -~ Suck REQ D

VALV E
REG. A } Lv"i'o ?;TBYTE

GAME STATUS BYTE

B 70 O3
v | Z—)H J- ADDRESS oF BYTE (USED Br KoumeH@/?(plfH>

0 SET | =]

SUB# dd— Svck REQ D

ERTICAL BLANK REGISTER
REG. D} s (PoRT [0p)

SET

| VERTICAL BLANK REGISTER To /'

5 } HoRIZoNTAL (otoR, HoRIZoNTAL CoLoR Bouniby To D

BouNDARY (PokT 9)

l \ INTERRUPT MODE INTERRVPTMODE 7—0 9.
A :

(PoRT OE,) .

Coto R "SPEC
L)H REG. TABLE ADDRESS

suB# AY- suck REGD SET
(oLoRS

) ] BEG /N
SuB# /% -swri REQ D FLAYING THE
WORK AREA ﬁ

IXe g IXH REG. I BEGINNING ADDKESS | |NTReDyCTOR

| /:«xﬁ l PARAMETER - MusIC

w, H STRING ADDRESS
END MUWLTIPLE CALLS
DI KEEP THE fs7 NeTE GeinG



/oD, FF

1410y

IAal,

A30,

/A 3@

5F
DA YF
OC 00
CBID
/B>
00 Y0
©% Ol
FF
/1B
63 4/
F3o0C
00
|B

1] 9F
gF 00
00
elp)
/O
oD

37

03 0
oR
cY
Al YF
37
38 0
oB
Yy
Ab 4YF
05

AC B

,/—J/f

/?57— )H :
PEGIN MULT/PLE (ALL,S_
S‘/B:#‘" (f“" ‘;Jx ~ ;,i:-r [P,
APDRESS To B,
ED REG. _f MoviNG 7o o
} #ForF BYTES
C 5 7o MoVvE
} APDRESS 1> BEGIN
Movin6 FR’M _

SUB FRAD - suck /?EQD

RrEsS " 7o BEGIN
E)D I?EG} AD,?‘/LL/NG °

¢,B 1 For LI
A
SUB #30 —_s5uck REQ p
£,D0 REG.

7o FiLt

B i
A FiLe witk OO,
) o

SuB #ab-_Suck REQ D
AbbREss To BEGIN

FILLING
# oF BYTES

g)D KEG. FILLING
G B l } #;,F gZ’LTES
A FiLL WiTH 00y

, REG (PAD =
SuB# /9; REG D
B kEG. fsek IX  F
IXe IX='OQQD”
X, |

b
SUB#EY - suck BEQD

E.D REG.] XY cooromaTes
CHAR DISPLAY

C PARAMETERS

B DISPLAY 4 DIGITS

E 5‘”NK LER DIH( ZeRDES
LH v } viseee TARLE AIDRESS

5(15#5‘/«- SvCk REQ D
E D REG} X Y (ooRPINATES

C DISPLRY.

C } MR e e TS
DISPLRY & DIGITS

B

LA

SUB#‘—I - Suck qup

ADDRESS Te JumP
LyH REG,J‘

} Free W'ffh’ /—',L;’, .

APDRESS fo BEGIN

BLANK LEADING ZERSES
NIBBLE mﬁff ADPRESS |

9

SET C(ouNTEEZ AND

| LAST STATVS

(iocations YFDA- IFES), )

FiLL IN ToF FuNEs
- GREEN

Free IN YErLow
7 "
| CGRoUNL

ZERD jocAtiaNS

112 - 1FAQ,

IX<B = 00Dy

DISPLAY
FPLATEK I ScaiE

DISPLAY
T PLAYER R ScorE

} Jne o 1B,
To Jo SEE IF @AME
15 OVEK.



IA3D, 35

JAY0,

JA50,

1460,

ATl

A5,

/A9,

GUNF!GHT} F- ZO

MAIN PROGRAM. CoNT P

2C Ol

oB

7A 1D

03

AF

32 90 4YF

5A Al 4YF

/E 5%

o/ BE D
CD %% |9
SA A5 4F

;jE 70

o/ BT 1D
D 3% 19
SE 9F

32 /4 Y4F
32 17 9F
P03 6l YF
DD 50 00 /O
Al 15 4F
CD 30 ID
Dp Al 784F
PD 36 00 50
CD 50 |D
7A 9o 9F
B7

A3 1D

pb 3| 3F 4F
PO 3L 00 jo
pPD 36 oC 03
pD 36 05 4o
DD 3¢ ok Y8
PD 36 0B 0A

Sup# 50 - suck REQD WRITE ,
p
E,D PEG,]' X,7 CooRDINATES | "GET Reapy
CHAR DISPLAY o
C l PARAMETLEARS AT Tof oF ScKEEN
/A ) H STRiNG ALDRESS |

END MULTIPLE CALLS
xXoR A
/_P (L/"(?Ok/ A

ZERo VecyoR STATUS
"~ N WAGON VEGRR Fick

LD A ( ‘7’FA! ) 4 Pl}:ﬁjfgmwrﬂé gﬁf/?;ﬁ%
L0 E, 55, E=X coneomare (35, )| W s
LD BC IDBE, O Y e | 5w
CALL ﬁouTNF @ /?if?,,

LD A (({FAg ) GET PLJ;@%_E(QCWS/TF"' DiseLey 7,
LD E 70, £=X cootumare (6, ) _“Cf"?/,«’ff""
LD BL DA 7, B s hR e | 45 EE
(. ke @958, | ekeEN
o ) A (e, )= 9

LD (/7/5/7// i (4. Fpd *=1F .

LD IX, ’/Fé/,/ SET MAGIC REGISTER OF
LD (’:_rx) /Of/ 5 (owgof#i VECTeR PACKET To lo
LD ///. /, /g } INTIALIZE CowBoY #] VP

(ALL A’wws @ w3,

LD IX, F73y } SET MAGIC REGISTER OF

LD (: Ix) 50, CowBoY # 3 VECroR FACKET 7o 5C
CALL RounNE@/DgO INITALIZE CowBoY#Q VP

w A, (4r3, | ok ey oo e
OK/A Z= / Ir A=0 | IF YES, vump o WRITE A (A<
JRZ, IF z=l, yump ] TF W) couTineE.

LD IX YFGF SET TwE ForeowinG OF WAGe,
/D (.I‘x) 0 VECToR PACKET

LD <1><+oc) o3
Z.D(:rx+o<3> 40
(D (1X+O@> 43
1p (Tx+ Oz:;/ Jf-\

MR Te [0,

7 cuecks mask ’Fa o5
aY © Yo,
X# 7o 1/8/,;

Ty % CAy

o




CD 50 ID
/AAO, |3 OB
3F O3
D3 19
FF
a3
4C AA
o%
F4 1E
I3 co
/ABo, DDAl I8 YF
0| 20 oY
SE 0]
B%
A0 0
OF GO
_ DD 7| oo
JACl,  PD 30 o7 ol
' DD 3G 0C 63
pp 19 .
1o £C° 7%
3 |D
ED 17
/ADIH Je 7Y
D3 op
FF
Sil
&Y
3
pD a| ob od
FF
IADE, 00

CALL RoNE@ 1D50,

Z|

JR ]— Do Ner WRITE CACTUS v CENTER OF SCREEN
Lp A O? EXPAND WITH BRewN ON A
ouT ¢ l,th ) A - YELowW BaCKGRaunD
) 7
RST Qgﬂ 5 WRITE A CacTV.
SUB ¥ 3Y-_suck kEQ D IN THE
REG_ E D } XJ‘f CoaRpINATE - CENTEIE% OE 7;115 SR
.;\ } MR - ExPanD ITT
CAcTUS PATTERN
[ ﬁ' ADLKESS =
AMo I
1D DE; 0013, DE- M Tan,T B | €T THe
LD IX, yr, "’H Ij){ngpogsss of lst VP | or Eac
ooF (oun o
LD _/jC) o4 3 O;;‘ C = Q04 ket BuLeET
LD /:}/O;z ?P Te
F B z=0,1F B3 Aok G
JR NZ IF Z=0,JumpP
;’DC (90 .
(D { Ix) SET THE MR ;"7 £adt
WS 4
LD (T)(-:‘-O?) of l X CHEYS mask 7o 0f,
LD (IX+0(>) 1754 Y cigcks mask | ¥ esis W
ADp ,Z'X) DE  Pewy IX a1 NKexT VP 7o 05.
DINZ LooP Bpck /E ANeTHEK VP 7o Do |
LLADD/?I/AD -~ SET Facs OF INTERRUPT VECT
=
L
Lo A "/ - SET LINE
ouvT [’)L/ ) A . : )
/QST 33; LET>S STRRT THE INTERRIFTS

l

SUE+# ?O -Sutk PEQ b
WaIT 10Oy INTERRUPTS

STof paml FROGRAM Avlie

DL SET IX, RoD

R o T To OOy
LD J_)( CD o . foR D'Sf’&&‘fmg BULLETS
R>T 32

BEGIN Mugﬁ PLE CBLLS
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MAIN PROGKAM (ONT

§
H
{

AEQ,

AT,

AB

| &

0%

FF

33 4o
55

4o of
0B
71D
33

A0 04,
OB

BE
07

53 I8
ob

of

02

3

07

53 |B
5

3¢
B
09
0%

FF
28 40
0o

FF
6]e)

/9 03

SUB# YA~ suck RE@P
REG. E I # Brs/ei

D TV # oF unes pex

B } Buads wity FEy

v ADDR.‘:;J) 3T WHICH
Lg:’f} 7o START Bzmv/vwc

SUB # 53 - Suck REQD
REG. E,D X,Y CooRDINATES

l ( }fvmﬁ’ DiSPLRY  PRRA MEmsks

Ly H } smwe ADORESS
SUBH# G5O -Sutk REGQD
REG. E D:l’ X,\Y CooRpINATES

1 }C;mR DiskRY PaRAMETERS
A } CHAR mnE)

e
oo

SUBH G - suck REG D
REG. L) B ?:Z?%%‘?%f i

SUB # !R REG. LoAD REQ >
REG. B | Suck E
E = X cooRolnaTE )
SuB# 50 -~ yo suck REQD
suB # (© - suck REQ D -
ReG. L, ] caids © 1553
SUB# 90 Stk BES D
WaIT FoR 3y WTERK 4TS
SUB#HA- suck REQ D
Ree. E | # symes [une
D ] # of uNES HIGH
B I sank wirn FFy

1l

-

§ ADDRESS AT WHiCH
e H To STARY FBiasinG_

END MuLTIPLE (RLLS

RsT 3%,

FEGIN MuLTiPLE <AL

SuB# Gk - - Suck krcyﬁ .
KEYBoAFD Mﬂsk JABLE  PoinTel

BIANK THE Wwokp:

S
GET ReEAPT

DISPLARY
4 i
“praw

WEIiTE
THE FiRsT

Byl ET
AT Tof oF JSCREEN

WRITE THE REMAIL,

" 5 Buliers AT ToF oF

;Ckfffv
SET
)( CooR it NATE ForR

PLAYER & BuiLeT
70 (b‘éf’a

DISPLAY PLAYEE &
BULLETS AT TeP oF
ScreeeN

waitT & BIT
AnvD EBLANK

THE WekRES

" praw



1%

R
75 SUB# 68 - suck REQD | Look AT TWE [>IT
39 1B Do IT TABLE APDFESS Jr TABLE TS
ol END myeTIPLE CALLS.
DDAl igIF LD IX, Sy T Eerve
/I 200 [p pE o), ORI b P
/5/7/2’ Ok 017/ LD 5; OL/ | SET LeoP CounTER 7o ¥
) (5 pUS/'/ g( —_ Jug i.i:;zi‘m:fﬁe‘/?
D5 PusH DE ] (pE)
D <E[¥ (ALL Rounue@I5cE,  Au BOLET HIT SoMETHING Routiy
Df FPofP DE _ GeT
¢/ Pop BC || fese Saies
/17 AbD .TXJ, DE PoINT To NEXT BULLET VP
3A DE %[ Lo A) /7/705«‘ ) WAS A CowBo7 WuST :r/MT,P
/5;2//./ 30 (’33 DEC A ZF YES, DoN;’ BeTHER To LooP/
aAs PF JR Z ;fuz;/ /?/ JumMpP BAck To SENTRY 70
'S ) REPORT IT.

J
F -7 «— DECREMENT cooP CovNTER, TF IT ISNT#0, tooP
/ 0 £ ° bunz BAck To Looc AoT ANo THER BULLET [P, ’

/Bgé# /8 05;\ JK = JUMP BACK To SENTA’)’@/EOZ{

1,

X HIEARCHY FoR Do IT TABLE

TIMER REACHED ZERO

A (owB7 WAS SHoT

PLAYER ¥ | KkNoB CHANGED

PLaYER¥Q knoB ¥

DispLaY THE TIMER X
A cAcuLAToR KEY WAS PRESSED (TIME To SHUT DoWN>
TRIGGER #| CHANGED

JoysTic K # |

TRIGGER #

JoysTic ik # A

POEOOLEE0O



IBacaH

GO BACK

GUNFIGHT, p. 24

[0 BEGINNING

0d

C3 0C IA

X usep BY Do

IT RoVTINE
@ /Bo%,

. END MuLTIPLE CALLS
JP 1A0C,

GAME QVER ROUTINE

?A F8 LfF IDA (5//:/58”) | xS BT 7 oF GAME STATs BYTE /‘/FFS')
- 2 | IF NoT SET RETURN «»
B 7F BIT ZA IF Z=/, IF SET, CALL SuB #1320 Te QWT
(3 RET z  ger (BT 7 s 561 BY fourne @ 1964, )
FF RST 35, ‘
73 SUB#[30 - yo suck REG D
03 | BiIT7 OF '/FDD WAS SET (BY R°UTINE@/7E,H je THE TimeR REACHED (
ABIB | Awisy ‘Do 77 ReviNg, THEN Jump To I8 A2y. '
09 | BrrO or FDE, was seT (51 Rourwe @ 19CEy i€, A cowsor’ was stor
B 1B | Fmisy"pe 17" Routing ) THen JumP To [BA%y
5C | PLAYER #| KNOE CHANGED ’
BC] I3 | CAcL ReuTing @ /‘857” , THEN FiNISH "o ITIROUTINE
5D | PiaeR#Q knoB CHANGED
B, ,% | CALL RownNE@ )QB’H y THEN FINISH ”Do ;r-r" RouTINE
55 PLAYER + | \!o‘fS'ﬂ(K CHANGE D
] i

SF l%d CALL RouTINE & /??F THEN EiniSH Do IT RouTiNE
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56 | paYeER#X TRIGGER CHANGED
OA I8 cAcL Reutne € /904, TueN Fivisk "o 2T " RovinE
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1A /)
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XoR A
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- SET?
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DD 73 0E
bD 72 oD

PuSH AF
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i TIME

’ _ AMounT To ADD 70 # -
LD DE ) 00ty DE = PoiiT A7 NEXF vecoor: Smatus) ﬁig(
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D3 oD
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FF

SE
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CALL.
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GET
LD A ) (Tx+oE) .
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LD H[.) [DSB HL= LIMITS TABLE Aﬁm:é’;‘
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LD DE) OO/J/{ JE= 1 Pw:j; AT REXT vf>
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VALVE Fof BLANKING
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A = CONTENTS OF THAT
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" ADDFESS =

. IF \/ES CONTINVE - Iff/O NIV 2P
KL THE AcTIvE BIT
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L 1C70,
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INT ERRUPT ROUTINE #| CONTD L ooa,
pp B o7 56 BT 3, (xxto7) | 1F veowo xuns | Tem
ag oY IRZ, ~HEl L Seaeo a4 unm kit | Ly
DD (B ol BE RES 7 (IX+OI> - CooRDINA
DD 19 AbD f)( DE IX= AEDUDL/:E? v?fm?ﬁlE;AckET /F R’EG;
o EA PJINZ B=B-11 KietieR Gt r P 7« vmare—

Olp 0] LD 5 0 SET LooP CounTER To o .
al IS5YF b uL R,
<D 67 ID CALL
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CD 951D CALL
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DD B ol L{GD BIT O) (IX'?’OE\ IS BiT | oF VECTeR STATUS St
(2 03 1D dPNZ D03, el
DD (B 0| GF BIT 5 (I)(-*-OJ) Is BIT § oF VEcTeR STATVS SET
20 35 JR NZ )
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JE suB# o — f",%g(; 5 VECToR PAGET
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DD El
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D
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1

SuB C
JP F (D6
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LD D }EH ATTERN ADDRESS -

GET THE NEXT Low oRDBLR
LD A ( DE ) - ADDRESS — g ©F CowBoY
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1
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LD A (IX + DF ) 15 (x| On) = PATTERN ADDRESS INDEX
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557' 3 (I)('*‘Ul\}vgroe 51&3"45 ;
SHeoTING AR X
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bE [ THE
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HL= WAGON LimTS TABLE APDRE
UPDATE WAGON VECTOR

JUMP To LoCATION /cF%"H

FPuT VECToR STATus IN A
PaiRT HL AT TiME EASE

ISONLY VECToR STATVS BIT. AND BLANI
BIT SET?

¥y NO, INCREMENT TIME BASE .

IF YES, LEAVE TIME BASE AtonE.
PoINT HL AT NEXT VECTBR STATyS

| ReETVRN WHEN LAST TIME BASE

/s SET

SE SVB# Cq&j‘-' /?gg’p
al 5 4F LD HL, YFI5,
P a5 1D CALL. RouTINE @ /D5y
PO (Bol9E  ReS 3, (zx+ol)
Al 12 F Lo HL, YFid,
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SET TIME BASE
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E6 Ao Ao Ao, I R-to,
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77 Lo (w) A
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103k, (7 RET
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/P30, bD 36 03 33

LD /rx+03) 33
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SF 1D E,A Jr
7E LD A, (H:.)
abB DEC AL
18 DEeC DE
18 LD (bE) A
| | 5 D§€7I;L
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.
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SEowN
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@unfi ght

An Instruction by Instruction Breakdown
An MCM Desi gn Proj ect

Docunentation witten by M chael Matte

Errat a Sheet

This errata sheet is based on infornation that M chael Matte wote in an enuil
on May 18, 2017. |In part it said:

I found 3 errors on ny GUNFI GHT breakdown. Here are the errors in ny GUNFI GHT
br eakdown:

Error 1, Page 35

There is one byte O0OH mi ssing at 1DD3H

1DDOH 30 COMBOY 1 Last Knob | nput Val ue
30 COMBOY 1 Last Knob Input Val ue
00
1DD3H 00 <-- Mssing byte

1DD4H 80 Last Cal cul ator I nput /1PPS Marker

Error 2, Page 37

Line 5 of frame 4 is missing at 1E30H

1E28H 00 40 ; Line 1, franme 4

45 00 ; Line 2, frame 4

10 00 ; Line 3, frame 4

50 00 ; Line 4, frame 4 <-- Mssing 2 bytes
1E30H 40 00 ; Line 5, frame 4

1E32H OA Rel ative X

Error 3, Page 42

After the wagon pattern, the sound bytes are nissing beginning at 1F98H
1F98H 00

Set Audio

1F99H 80 11 BO 09 00 C9

Home on the Range

1F9FH CD 99 1F 24 7E 0C 8D 12
1FA7H 96 06 A8 24 96 FO

Taps

1FADH CD 99 1F 12 BD 06 BD 24
1FB5H 8D 12 BD 06 8D 24 70 FO
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Funer a

1FBDH CD 99 1F 18 E1 12 E1 06

1FC5H E1 18 E1 12 BD 06 C8 12

1FCDH C8 06 E1 12 E1 06 EE 12

1FD5H E1 FO

Gunshot

1FD7H 88 EF FF 3F 00 FF FD F5
FO EO BO FF 3F E1 05 05
8F 05 4C FO

End of Gunfight Program
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