TN, 230 CP/M DISK ASSEMBLER VERSION 2,21
MATN - : .

« FREL
LIDENT  MATN
S PNESERT HVGLILLIR
« TNEERT MACROLLIR
THESERT MUSTICLLIR
W INSERT BREGLL ASM
L0 W LN BOTS0R
s TARFE INPUT GOODIES
HE20 CONFRD = “ TG TO NATL BOTH
430 FPROFTRS & « BLER 1 o OPRODUCERS POIN
TER , :
A4F2] CONFTRY ¢ « BLIEE 1 3 CONSLIMERS POIN
TER
4EzR TaFBLF
F
TEFEND » 4
TETLINF & & « BLER o
VINLF 8 3 » BLER 1
ALK
4RSS KEYTHR: & - BLER 1 T REYEREOARD SCAN
TIMER '
AESA MLIZTHMR 3 « BLEER 1 $OMLESTO NOTE TIM
‘ ER
AER7 NEWTHRY &  BLER i 8 NMEW MIESIC TIME
R OVALLE
AEER MUIZMO: ¢ L BLER 1
AESD MHIZ TN G < BLER
AEEN HHARPF < BLER

i

g

s

» BLER 45 POROTATING BUFFE

i
i

Iz

LOPAST END OF BUFFER

VDM NEW LINE F

MAETER OSCTLLLATOR
;3 TONE VALLUE
§ SHARF-FLAT FLA

PR SR )

58 anm

4EER EDFLG: s » ’

4E5R PLAVAL: « BLER 1 3OFIXEL TO DRAW
VECTOR WITH

AEEC EDFTR:

ST MNMX::  JBLKE &
ECTOR DIRAW

AESE INCRO: ¢ BLER & § DOORDINATE INCREMENTS
FlR VECOTOR DRAW

HELD ML LNLNME 3 «BLEER 2 $ LINE NUMBER BE
ING TYFED

AELZ MNLLNCT: « BLER 1 POoAUTO LINE # FL

AG-COLINTER

MLILNZDZ ¢ « BLEE 1 PoALTD LINE NUMEB

ERZERD SURPRESE FLAG )

HE &AL OLDOLM: Y L BLER 2 §OFREVIOUS LINE # TYPED

we

MIN ~ MAX DELTAS FOR V

4

AE b ALTFONE 2 CJELER 7 ' s ALTERNATE FONT
DESCRTFTOR ~ ;

AEAT KEYTRIKS: LELER 1 1 KEYROARD TRACEK

: ER ; W
AELE O VARRGN: LBLEER  Paré
C4EAD ; - DEVVAR: & 5 DEVICE VARIABLES:: o

4EAR DEVCLO JELER O 3 s BACKGROUND COL
iy , A

AEAL CDEVZL1E: JELKE 2 3 FOREGROUND COL

devcLz:: | . BLKB A 5 ColoR



DEVCLZ": BLks

-y 1
JE-VRPTRRN o A

CTOL Z20 CF/M DISK ASSEMBLER VERSION
MATN -

LR
DEVTEM: &
VIOMK s

AEAL

< BLER
AE AR -

« BLER

AEAH VIMY:s:  LBLEER &
AEAL CLOXY: s LBLER 2

ROM VECTOR DRAW
REMATINS & A
LAST DIVIDE
BCDAL:y JBLEER
BCDAZ: s L BLEERE

AEAE - BLER
AERO
4ERZ

‘ot

qECE TAPEST: & « BLER
4ECR CLIRRNT = 2 « BLER
AECE STRGOS: 8 « BLER
47 VARNXT =i .
4EC7 STHINFY 2 « BLER
4Ew LOFVARY : . BLER
4ECR L TNy o » BLER
4ECnD LOFLMTe 2 « BLER
H4ECF LOFLNE . L BLER =
4k LOFRFTa s JBLER 2
4EDE . BLER 1

4ED4 BLUFFER: & - BLEE
4F a0 BUFEND ==t "
43R0 LB =2

L4FEC
AFEF
4FEF
ADOD
A0
risialy

STRLMT "
TOFSOR
STACK =
W LT
« BLER
w b DH

BOTRAM
TEXT: b
BOTROM

2000 oE R0Z24 SHETNL B P BEGIN

4

EO0E »BYTE

(320,00

ARTE

$ TRANSFER VECTORS TO
2007 e OGO 04 = TETCHE
elsTaTs s OO00E 08 M EXFRE
2000 O3 0000 04 ME CHITOH#
2010 T 000007 WJEE TGENELE
el u e O Q000 O iy AR
R LA F1 I el
2017 N elalelal Rl M FINISH
20164 3 00008 08 M= R ST RNE

383
ZEYTE

QLT INE

EQLD 00,0

CEIDINT
CTEIINT

. WORDH
L WORDH

JTAR
ITAR:

2OAF

BOEE

CRORG

Rl

$ e TINY BASTO EXECUT

CLEAR WHOLE KIT AND

BEGING  XRA A
LT MAGIC

Mo Ha &

2024
ROEE

20ET7

AF
DEROC
&7

PRI &HF MOV L2/
20w 47 B.f

MY

2 ; cotoR 2

FAGE 2

¥ TEMPD
VIM X COORDINATE
VIOM Y COORDINATE
FREVIGUS COORDINATES

e a3 an f.,;;

[

e 3 REMAINDER FROM
5 FIRST ARG AREA

§ SECOND ARG AREA

1 3 OTAPE STATLE

ORI S I S B

104

## SUTOSTART CASSETTE

o
3

u
k4

0 FILLER TO LINE WP REST

MESTART ROUTINES

§ o RET &
3o RET L&
3o RET 24
# 5 # RET I3
5 0% RET 40
§o# RET 4%

#

o LINME TO TAPE READ R

§OALIGN TO WORD BOUNDABRY

TON STARTS
FARDODLLE

HERE 43



e

TR Z20 CP/M DISK ASSEMBLER VERSION 2;31 o o FPAGE 3
CMATN - ‘ : '

RO 70 BEGINLY MOV
2028 s INX
IR T MOy
2020 FESO [N
EOEF B0 JRNZ
203 21 4FCE LXI
R4 FF ENTERLRS
PO 00 + . BYTE O
OO0l +. INTF, =11
SETOIT  IDINTFAL.IFE INTRF.. CRET 711
17 “+. BYTE E
RO - BYTE 174
20 « BYTE 44
o - BYTE = :
EMsTIC 1 3 OEHLUT DN MUSTODINTRLAL
« IFE L INTF. . DRET 731
2030 15 +. BYTE el 1
SETR LLINTPYALLIFE  INTR. . [DRET 711
“ﬁ“B 7R +. BYTE 122+1 1
SOET 47 : - BYTE IRTA 3 ZET O INITIAL MASTER Q@0
TLATOR
SR 4ESE « WORD MLYZ M
3 INITIALIZE DEVICE VARIABLES
MOVE TDINTPYD. IFE INTR.. LRET 713
203F aE +, BYTE @l
2040 4EAZ « WORD DEVVAR
2043 QOO0 « WIORTI 10
w44 QOO0 0R « WOIRD INTDEVE
MOVE TDINTPALD IFE L INTR. . LRET 711
2044 aF +. BYTE Pl
2047 ) « WORD AL TFON
=049 Q007 « WORD 7
20aR Q205 o WD fritsvs
SETH LLINTPALD. IFE o INTR. . DRST 711
2040 2 +. BYTE 124+171
SO4E ISTCTS T « WORD EEAOH
A050 qE&E » o WO AL TFIIN
EETH TDINTRPAL.IFE L INTP.. LRET 711
SO5E 7 +, BYTE 1a4+11]
SRR AO04 « WORD TEXT+4
W St C4EsD « WIORD THXTUNF
SOET 2 EXITL.BYTE 2
G000 4 INTF . =01 '
S05E 21 A0al LXI Hs TEXT+1
S0ER BEFF MVI A OFFH
SO0 DD Q000 O Calll STHL#
BOLD oo 20ED INITO s CaALL THRIEST
RO COOooD0n INITa el CRLF4#
205 oE QOO0 OF AP TELL# ,
3 TINY BASITC INTERRUPT ROUTINE -
20&T -5 . TBIINT:  FLISH i § OSAVE REGISTERD
BOLA os o CPLEH B iy
20ALE b o FLEEH I
EOAD ] PLEEH H
o DEAL WITH PFYBHﬁhﬁ SCAN TIMER

-
o

Tmas
""'-i"".l’II

FINT
S Am

—irs‘ri"‘!‘_ﬂ})IE




TI.

204D
2070
2071

2072
2074
2075

274
2077
ST
207A
FOTH
ROTH
2OT7E
EOB0

O
P R

SO0
ede iz o

2087

2OEA

B
20eF
201
2043
2ORA
S0AR

CROH6
ROAR
2OH0

A OAD

Z|o CR/M DISK
MATN -

7E
A7

:"r [ ("1 )

:(."'

2OLF
AF

ozl
lais

R
athes Sanet

B
2Rl
=B

:E: &0y {:)
7E
I:l _l ( ]

2647

B AELR
IRICIRE
Ta0s
A 4EA4
D04
os07

El
ot

il

lamn

ASSEMBLER

LXT
MOV
ANA
JRZ
NCR
TEHING: ITNX
5 HAS MUSIC
MOV
ANA
JRZ
LR
SRMNZ
ARA
AT
MR
s MUSIC
ALY
TEINML:
E

INX

ORA

JRZ

JRINS 4
I

MW

INX

MV T

= FLAG
INX
M
LT
MVI
S

In¥
MOy
T
ANA
dRE
ME LFDATE
MVI
TRINMZ: OUT
5 SET O COLOR
=0 AND UL
TRIND:  LIDA
KRy
Epd
L.IA
!!l
eod
3 DHONE - RE®S
INTOON Y POR
FOF
FOE
LJERER

s an

VERSION 2

rrs

TIMER COUNTED

TIMER I% AT

REGE

STORE REGTIETERE

21

H: EEYTMR
.M

A

THING

M

H

DIOWNY
AL M

£
TEINI
M
TRINZ
i
TONEA
TEINZ
ZERD -~

¥YEF

a3 NE a3

MRS

a2

ELSE SITLENCE

H

ETER TO

M
TEINZ
H

TS IT NOWN
JUMPTF O NGT
ELSE SET

e

M. &
H
M. 0O

48

H

0 M
TOMMO
M, OAZ

GET Nzl M.,

i

s

8]

. M
TOMEA
(2
TRINE

ANDY NEW TUONE

REST
YES -

WANTELD®

ww 4w

Aa 15
VIOILAR
STERD TO VALUED

DEVCLO

iz

NEW TIMER

RESET DEFALILT

JUME ARGLINT

IN FARAMETER

FAGE 4

~ PLAY NEXT NOTE
ELSE DECREMENT

IT

IF NOT MW ZERD

ARE NEW PARBMETERS RE

Val Ll

ZEROT

OFFICIAL TIME

LERD NEW TIMER ValUE A

MAZTER O

YO

QTP
. Al

DEVILZ =
Tl

PRI

AN G0 BACK

H

I
B
ZRUONK

SERIAL INFUT DRIVER INTERRLFET HnHTINk
THIS ROUTINE SAMPLES THE SERIAL

FoUR

INFUT BIT



TOL Z80 CP/M DISK ASQE&BLER VERSION 2.21 , : EE FAGE 5

CMAIN -

20OAF
20RO

ROBL
2OR3
20R4

20BS
FORA
2OR7
SORS
2OBY
wORC

EORE

Eaintn

SO0

A4

2O0HR
20T

FOCF

=00
2004
2O
SO
ROnw
mODR

Fa

s

gL
1F
79

1F

4F

7E

a7

Foy 2004
2011

CR7S
FOLC

Qb=

lals

o4
CR77
20E

O&FT
120F

100D

2R 4ERG
7L
oo Z2oE:R
R

] 0]

ANDN FORMS CHARACTERS WHICH ARE PLACED IN THE
CIRCULAR INFUT BUFFER FOR CONZSUMPTION BY BACECG
ROLIND LEVEL

an ovan

: THIS ROUTINE USES THE ALTERNATE REGISTER SET
 WHERE B=STATE VARIABLE. C=CHARACTER ACCLUMULATE
R

+ IF STATE VAR < O = WE ARE AWAITING ~N STOF BI

TS BEFORE
5 WE BELIEVE ANYTHING
§ IF STATE VAR = O =3 WE ARE LOKING FOR A& START

$OIF STATE VAR » O =L WE ARE GETTING DATA BITE
SIDINT: PLEH FEW
EXX
§ OSAMPLE THE INPUT BIT
GETEBIT: 1IN TAFETOD
RAR

MOy Fa T SHIFT INTO ACCUMULATIR

T

RAR

MOy A
MOV A B
ANA &

WA SIDING
JRME SITINL

WHAT STATE ARE WE IN?

EY

T COUNTING STATET
JUMPOTF TN MIDDLE OF O

RIS

HAaR ‘

f WE ARE WAITING FOR A& =
BIT 7.0
JSRNZ SI0INE
MVI B

57
|

TSRT OBIT

OID WE GET OMETY

JUMP TF RTGHT

ZET WAITING FOR & BITS

PYP R T Y

JMPR EIDINE 3 AND G0 GONZO
3 OTAPE INPUT WAS RECENTLY TURNED ON. AND WE ARE
WATITING FOR
3 SEVERAL SEARCH WINDOWE IN A ROW TO EACH SHOW A

1 BIT

§ O IMPLYING THAT THIS BEASTIE IE REALLY WORKING
SIDING: INR B OASBLME WE GOT IT

BIT 7L

JdRNZ SIDINZ 5 JUMPE TR GOOD ASSLMPTIO
M

$OND - RESET COUNTER AND WATT SOME MORE
MVI B STRPROT
JMPR SIRINE
§OIN THE MIDDLE OF & CHARACTER. ..
FoWAR THIS THE LAST RIT?
SIDINL: DulNZ SIDINZ ¢ JUMP TF NOT
$OWELCOME TO LAST BITSVILLE

LHLD  CONFRO 3 GET POINTERS
MOV A.L : ‘
S CALL BUMPTR
CMF Mo 2 \

WJRZ HIDTNE YEP - FULL - IGNORE
MVYI Hs TAPBLIF:S RS :

A=F
I8 0 o= Fel7

an 4% am



TOL. Z30
MATN

=onn
ZODE
SODF
FOEO
FOEL

BOF3
BOF A
SOFE

2OFR
HOFLC
2OFE
2100
210z
2104
2104A
alos
2106
Floc
2L0E
2LOF

CR/M DIk

O ROED
F7
neLz

EAOZ
2OF&

a7 4ECT
"..E‘“"“
a2 4EAL

iz

ETSE
ZEZ0
Eray
SEOS
[
SECE
[icTeis
BEEz
=0Gn
Fu

e

F3

21 zEEz

hen otlen afice eiine

S ERD

SIOINZ:
ZRONK

ASSEMBLER VERSION 2.3

MOV
EXX
PR
ET

RET

PAGE &

MLz

FEl

P OSUBROUTINE TO INCREMENT 1 BYTE FOINTER TO CIRC
LILAR BUFFER

BUMFTR: @

5 COMMAND TO RESTORE TINY BASIC

E
TRETUR: =
BRERET:
TRIE=ZT:

CRI
RNZ
MVI
RET

AT

RET

E INTERFALCE

C o ZERD

$ ACTIVATE TINY BasIC

§ SUBROUTINE TO EsSTARLLISH TaRE

ICE
TINPES: ¢

3

~

ANT
JRNZ

STA
MV
STA

oI

IME
AV
STAL
MV I
LT
My T
AT
MV I
LT
BT

RET

or
LRI

SHLD
EXX
XRA
STH
INR
ETH
MVI

EXX
MVI

ouT
ET

RET
« NI

INR £ 3
TEFENDZOFFH

§ORUIT IF NOT AT END
A, TAFPBUFLOFFH

BLIMF IT

INTERRUFT ROUTIN

TRIEST
RETFIN 3 GO HOME

IN TAFEID 5 INITIALIZE TaF

B
S

TRIEST 35 WAIT FOR THANG TO GO T
TAFEST

AP

OEVTEM

INTERRUFT ROUTINE

£, TTARRE

fg

INMan

Byg Z00

TRLIN

G TTOBLOFFH
ITNFER

LINTIT as INPUT DEV

He C{TAPBUFLOFFH) <2y + (TAFPBLUFLOFFH
CONFRD

&
DEVTEM
A

TAFEST
CHBLE T%B!T

. 1Ee
INMOD



TOL Z80 CP/M DISE

LINE R

.....

nlelylndg
QOOF -
0oLz
00147
QaL7-
nols

OO1RS
0010
O01E"
alolele by
OORLe
0024

QOEs7

QURE”
OOZE -
[elaicisky

QoaF
00407
[RI07 % 1

Q0447
047
OO4H 7
o048
O

210000204
=1 00067
EEOO000s 05
210000

s lnTals k- Re L
w0000 07
SEEE

o 007
b

11 000008

L&

FESE

200

12

O 00008 O
E7

7

B

]

DR QOO0 O
BEOO0O00: OR
1B

AN

13

B

7

1

]

I

T

@

Fe

Cl QO7F7-
s

2010

5

O OO
]

268 0000800
CIV Q1777
&0

&

S Q000 O

ASSEMBLER VERSION 2,21

- FREL.

IDENT  LINE

« INSBERT HVGLIR

« INSERT MACROLLIRE

« INSEERT BREGU. A%5M

« RELCC
DIRECT COMMAND - TEXT COLLECTOR
ELLe:

LXI L1y MG

CALL. FRTSTG

T am 9E e s

TART: ¢ LY SF, STACHE
LXI Hy XXET1+1
SHLI CLIRRNT#

XXET1:  LXI H. O

SHILI LOFVARE

SHLD ST RGOS
XXETZ: MV B, e

CALL GETLN

PLESH I

LXI It» BUFFER#
s IGNORE ANY LEADING <3¢

LIOAX I

ORI e

JRNZ XXET4

TNX I
XXST4:  CALL TETNLIME

RET RETIGN

M Ay

CRA L

FOE 2

A7 EXECO#

SHLD - OLDLN#

nex oo

MO A, H

STOX I

Oy o

MOV Bl

STAX I

FASR E

(R o

MOV AT I

Rt R E

FLIEH FEl

CoLL FNDILIN

FLISH I FNDLN

JRNZ XXSTH

PLSH o
CALL FNIOINXT
I B :
LACT ™ TXTUNF#
CaLl VLR
MOV H. B
MOV L0 :
SHLDL  TXTUNF#

——

FAGE . 1



TOL. 280 CP/M DISE ASSEMBLER VERZION E“EI‘

L. TNE -

GO4F -
QOER0-
RIn b A
QoS4
OOEs
QOs7T
QoOse
(RISITARY
OUYERE
QOEne
QOEE -
QOEF -
QA"
O0&R
O
QO&T T
[eInTA Nt
O0&T
OO70
QU7
QUFes
QU7ES"

QU7T7
QO7E-
QU7
QU770
(OTFS
OO0

O

O0EA"
Q7
OoEs
DR
OOET

QoEne

ooele
QOPE”

Qow4-
Qs
QORas
OowR-
YR
QOsE
QoD

[eluT%cRd

ooa4r

[S18TA T
RIS Tt N

(|

26 000000
Fi

ET

FEOS

SEBAT

et

F
SEOD

=

=57

21 /700

ER
Q000 00
nDE ooo0: OE
0000 O
ol

oo OiEe
e

El

DR 0L
189k

T

B7

FE o000 OF
11 CO00s10
13

O Gless
4F

1B
57

[
SO 0LeRT
Eg]

a7
L3

7

RO
o
13

13

LD Qlwha”

FEGD

S0FE

13

180F

2H 000011
a7

2814

11 000008

LI 000009

XX Tae

i Fﬁi"‘“ﬂwﬁw

5
i
§

R
LHLD
FOF
LIS
CRI
JRZ
aon
Moy
MW
A
MOV
LX¥I
KioHG
AL
LN
SHLD

§ALL

NEOF_ T

5 FRNDLN
FNILNE 2

FMNOLFE &

Frae
FMONXT:
Fl.izg

FNLOSKPS: 8

PO
CALL
JMER

MOy
OR&
JH

LI
TY
el
MOV
[ H]9-1
Ann
R

CINX

GLED:

JMPR
LA
ANA
JRE
LXI
CALL

PAGE 2

sqoblEd LA

B
TETUNF#
Pl

RETARF

L.
EL
B0
H

. A
M. DFTLMT

P
REORRY #

!
MVLIP
XLsTe

Fow

a4

GHDW
B TEXTH
I

LIOE

Ty

fx

&

LOE
L
Ete &4
¥
PR
H
Fl.i
i
E

It
oo
LOE
CR

FL1
o
FNIDLF
EDFLGH

AT

Gl

I BUFFERY
TETNLIMH

T}(;WAJF



TOL Z20 CP/M DISK ASSEMBLER VERSION 2,21 , FAGE =
L. INE - :

(SITATe ooy Qo777 CAaLL FNDLN

OOaF- ZEDF ' MVI £y T

QOB o0 RNZ

OORz2 13 INX I

DORZS U LR ST Tt calll. o GLEDR

OOR&” AF XR& e

QORT SEO0QO0s 1l STE EDFLGH

OORA~ EDER 0000217 GLEDA: LDED EDFRTR#

QOREE - COooLes” AT LﬁE

ululnd B 13 GLEDE:  INX I

C QO ENEz 00008 12 ShED ELPTRH

OOC&” (] RET

OO7 " 11 Q0000 GETLN: s LXI I BUFFER#

OOIa 32 00008 11 =TA EDFLGH#

OO L Ghols T RETOCH 3 FPROMPT OR ECHO

QOCE-” ] il LM B

OOrF - ) FLESH I

QOG- = Fep b o
3 FPLACE P CURSOR BLOCK

QoL QEA MV s OAAH

QonEe CooO0n00s i3 AL CLRSE#
$ HETURN CHAR FROM NEXT LINMNE #

OOl& w1000 ls Glo2Ay XTI e WMLLNCT#

ool 7E MY .M 3 SENSE FLAG

QO a7 FANA £

OOnR- el JRE I

O0nnT T | RE= M
3 FIRST TIME THRU?

GODE - FEOS LRI =

GOEOD ELRININ RN Gl § GJUMEPOTF O NOT
5 OGET PREVIOUS LINE # aAND BUMP IT

Ok A OOOOI0R LML CHUTH NS

CyEs - 11 0008 LXT A ]

ooEar 1e DA o

QOES CREEC , RES FaH 5 OALLOW NEG

GokERe EEON000s1H T W L MLLNLK 8 MOVE TO WORFKING RAaM CE

. LL.# ’

§OCOMPUTE DIVISION SUBTRACTOR

QOEE~ FF Gloks INDEXW  10INTRPYEC. IFE o INTF..LRST 7131

DOEF aR 4, BYTE EZARE S N .

QOF0C OloES JWORD TBLOIV-3

Qo2 2R 0000 1R LHLD ML NL NS

OoFss O&O0 MY I B0

QUF7 - ANy Gl NG &

OOFEC  EDSD , ' DSEC I

QOF&- Féa oloo” M Gil.2F

QORI 04 TR B

OOFE -~ 18F7 N GL2E

o100 0 1w GL2F DAl o :

alol” A 0000y 1S SHLT L NLN#

Q1047 21 000014 o LLXI P MLLNZSH

oio7e s My fa B :

ol av BNA A
[N LA Elelnl : JRMEZ 0 ELEG
olo  TE MO £, M



TOL Z20 CP/M DISK ASSEMBLER VERZION 2,21 | PAGE 4
L INE -

QLo A7 ANA A

QLon” 2807 JRZ GLEm

DLOF- AF XRA A

01107 CAR0 Gl2c: ADI 0

L1z 77 MY M. A

(SR RChS 1208 JMPR GL2D
IONOTHIN FANCY

GlilE” CLE Q00017 IO Cal.L. CHETOH 3 GET NORMAL CHARACTER#

o1l Iy P [

oLLw” 1z STAX I P OETUFF CHAR A% DELIMITE

YES — JUME BACK

Xt

MakE ASCTI
SET NONZERD FLAG

B wn

olla” R FLISH L
aLie” FE&& CFI EDEEY
orin” i Q0a0 - oz GLED
QL20- [N Gl.2Te e I
lEle Bl L H
e I} P &

1 Glzs STAX 0
FELF ' oRI FIIBOLIT
2033 JRENZ G4
7B MY .

ES ELisH H
2LOaDaoeoz LAT Hs BUFFER#
Bl M= L.
i F e H

aEmen JSRE Gl

18 AT {

16 R ATAY- I
FELE = i 3 OTOREN TO RUB QLT
2007 RN T I
C0O000s L s Gl PMOTEH
SELF MV B RUBCLT
(SR REIN 1EEE SR (LI Y
Q1EE~ ] TR IN:  PLISH I
OLEF USRS TN TS TN ) AL TORERTH
Ol4e 7E TokER: MOV &4 M
Ol4%7 EE FLISEH i

0144 E&TF AT TFEH
Q144 CIY QOO0 1a AT FROTEH .
OF 4 HELF MY T Fra RLIBOLT
Ol4p- I GO0 ia Al WM
Ol B P 3
OL4F- TE MOy &M
O1507 i ITHX H
olsL” " R
alERs SOEE ' RN TR
154 SE1F TokE@:  MVI £, RUBDUT
Ol8s” L RET RETOCH 5 BCOHD ONE RUBOUT CHaR
LB It P I

alEae LR OOrES Gl MR Gl

0N Bl = R FEOD Gl 4 CEI R

OlaEny e Ol&E” B V4 GLE
&0 TR MY e B
COl&ELT ER : FLIEH e

Ol&ze AL DODOn iR LET Moy BUFERNDH




T, Z20 CP/M DISE ASSEMBLER VERZION 2.2 ‘ FOGE 5
LINE - :

QLA B CMF L.
Ol&be7 El PO H
QL1477 2REF JRZ Gl
Oléme 164 LIAX I
OL&AT 13 INX I
Ol&aR” C3o00Cn- JME CELd

13

13

OLbE" GlLE: INX o
Ol&FT INX It
1707 2EFF MVI A, OFFH
172" 12 =T I
o177 1B X It
1747 D3 000010 AME CRLF#
5 MYVUF AND MVYDOKWN
Q177 Co 0000 0n MVLIF s ~AlLL COMP#
1767 e RZ
Gl7R” CIO1ea7 CALL LIE
Ol7E" i FLisH H
Ql7F~ &0 MY H. B
alE0- s My Los 2
OiEL Co O1EZS CALL STHL
alagr 1 FOF H
glas- 1 TNX o
AR e I B

Q1E7” 12EE JHER MVLIF L
glae 7E MVDIANS ¢ MOV fis B : ’ ™

GlEas o SUB o V/ AN
oimpe SO03 JRMNE M N
O1Ene 7 MOy A, y
QisE- e e ] £ j
O e e R
R RN R L8 MO s DoH i /
Olwl- ZR ~

(]
]
*
%
3
d

OL¥ES OO OL19A~ (fww A . B
O1EsS oD oilB2C CAL ag=l e
0198 15EF R MYDOWN
019487 0% LOE: s AR
QieRs CBR7A ' BIT EERY
DLPne 2E10 JRE LIOEL
o1 DS FLIsH I
1A0  ER KIZHG
niALe 2w ~ DAL H
o1ae” 7E MV fs
OLART 07 RLC
164 2% INX H
O1A%SS AE AR& M
OlasT  E&HOA ANT 101010108
OLlass AE XRA M
O1aw” &7 Mo Ha &

- 01AAT 0 ‘ EXAF
D1ARY 7 : Moy APRS
Q1A ER ' XCHG Sl
Q1aDn” o1 : o I
OldE- e e RET :

O1AF O LIDEL: EXAF ‘
OlRO- 1A LIAX il



ThL Z30

L. ITNE -

O1Bl”

1Rz’

Oiga”

OlR4-

O1R&”

QlRs

Qip=®-

O1BAT

QLER-
QIR
OLlBE”
OLBRF-
OLoo-
o1y
0o
s)IncEe
oLCs
Ol0e&”
) Inirig
OloEe
oloee
Oica-
i A nintd
OiCE”
oino-

QloeE

CR/M DTS ASSEMBLER VERSION 2

(Y

ES
FE
R
AEOE
Az
OF
AE
E&ES
AE
77

s b

Fi
F&
Aty
E&EE
Ak
77
Fi
El
(e
GOl
OO0
b d
OSES

2710

RET
P BUBROUTINE
STHL: s PLISH
FLISH
BIT
JRE
Lan
KRR
XRA
ANT
XRA
MOV
INX
o
FrisH
KRA
ANT
KRA
STHLI: MOV
FiF
FOE
RET
TBLIIVE WORD
« WORD
o« WOREE
« WORD
« WERD
« ENI

21

TGO

STORE A IN (HL)
H

Pl

7aH

STHLL

H

M
O1010101E
M

M A

H

W

P

M
OIOI0101ER
y

Ma A

Pl

H

i

1a
100
LO00

FAGE &



TOL Z20 CP/M DISE ASSEMBLER VERSION 2,21

EXEL -

o004 -
QO0A"
QOOA"
Qoo
OO0E -~
Q0107
o1z
(RN A
O01l&e7
Qola

QOLAT

OOIR”
OOl

OOiE”

QuEE

00247

LRIt
QozR-
alejeindd
Qozn
GOzE”
QOZF -
00307
oozl

aoasT

"

QOIRa

Qone s
OO3A 7
QOER"
QO3
OoEREs
o040
00417
Qo447
Q0457

3 TARBLE
QOO0 04 TORLITE
QOO0 0%
QO&F
QOO0 0&
QOO0 07
QOO oW
QOO0 OA
QOO0 OR
QO00E O
Q000 OF
QOO0 OF

3 DIRECT AND

E7 EXECO: ¢
e

FE&E

SELE

FETS

SO0F

$ WE FOUND & TORENM -~

IT
o7

5E

1600

21 FFa0~

19
SE

W

Fid
ER
ol
13
e
5 MNOT &

O 000010 E¥ECOA:
mEOs ,
CF

RET
a0 +
05 o+

4]
1
D
F7
i EXECORS
21 O0AT77
E7
s

o000 11

EXEr:
EXO1

L WORD

FAGE

« FREL

« IDENT  EXEC

« INSERT MACROLLIRB

« INSERT BREGL. ASHM .

GIVING JUMP TO ADDRESS FOR COMMANDE

«WORD LISTH

« WORT CLRECR#

o« WORD RUN

« WORD NEXTH#

« WORT LINEDR#
IFF#
GOTOH
GOSUIBSY
RETLIRN#
BOXDIRWE#
FOR#
ITMPLITH#
FRINTH#

EXEDC
RETIGN 3

- WORTS
- WORD)
. WORD
. WORT)
- WORD
. WORE)
. WORD
RST GET FIRST
FLISH o

CPI &68H oIS
JRC EXECOA
LRI 75H

JRNT  EXECOA 1 NO
LOOKUP

SHE A TORENT

IN TaRBLE AND JUMF
RLC
MY E:&

MVI T 0

X1 B T T =203
Al o

Moy Es

INX H
MOy s M
XOHG

PO L
INY I
FHL
TOREN -
Call
JRC
TETC

1

«BYTE S

BYTE EXECOR  —.=1

f VARIABLE FERHAPS?
TETVH

EXECOER 5 NQ - SEARCH i
Cme L, EXECOR $ MAYREL

POF 37 s THEROWEREE
CALL  SERdLf 3 ASSIGNMENT 1
RET RETFIN ™

FOF o ke
LXI H: TARZ
RET RETIGN
FLIEH o

TR

MONEL.ANE

T



TOL Z20
EXELC -

QO44
Qo449
QO4R~
o040
O04E -
QOE0
DOSL”
QUEZ”
OOE4 -
QOSSR
QOE7 7
OS5
QGOSBA -
QOSRS
QOS0
OOS0-
QOSEE”
OO0
QO8]
Qb=
OOLS
QO&ET
Q&S
QO&w T
QOAAT
OO&sRT
OO
QO&TT
QOEE S
OO&AF
OO7R
OO757
QO7Es
QO7R-
OO7FES
QOEE
QOEg

QoEs

Qomne
OOEE"

ol

QOR4”
O0RT <
L 009n”
CO0TES
Qo

e

QUOyeE "

CR/M DISk

A

QOO0 L2

CR7E
2014

BE

2004

Rpe i}

13

18Fz

e
e et

CR7E

Pod a3 SN bR PRI R

o0 T T D3 00 L

-
e

X

jad
Fors

ZEFE

h

18E2
F&g0

RE

ZOFY

7E
b
&F
Fi
Ew
13
21
L]
A

ELEE

o

QOO0 13
S TRINIS]

OO0Ge 14
alelnin b R

QOO0 17

=008

5
oo
(]
0l

QOOos 1s
QOO0 1w

QOO0 17

OOla”

O0eA -
QOO0 LA

QOO0 1A

EXis

MISMAT:

SkFRADE

ATEND:

Edi e

Fline
RIINNKL s 2

FIANTSL e

w w LIRS

RIINSHMLL e 2

Y

s END A
FINISH: 3

FINMEs

e
R
+1

SEEMBLER VERSION 2.21

CALL
BIT
JRNE
oM
JRNZ
INX
INX
HMPR
INX
BIT
JRZ
ITNX
INX
INX
MOV
INK
JRZ
PO
MR
ORI
CMF
JRNZ
ITMX
Moy
IN¥
MOy
Moy
PO
FHL
LXT
LXT
CALL
JO
ShEDR
CALL
SN
FLIEH
CALL
CAall
PO
INX
ITNX
CALL

AME

LOE#
7:M
ATEND
M
MISMAT
H

I

EX1

H

74M
MISMAT
H

H

H

A M

3

EOL

I

EXOQ
SOH

FE IS

HEFRAD

T IIDT
=

pe s

D3

D TEXTH
H. O
FMNDLF#
RETOHRTH
CIIRENT#
WHATSUH
o w LI

I
FRTLNE
PRTSTGH
i

I

I
WHATSLHE

EXECO

LINE ROUTINE

AL
JME
TETEE

<BYTE

W BYTE

PO
MR

FIN
CIWHATH

HBEH.FILL

ZEH
FIl=.-1

PEW
RUNSML.

A% eam am

peY

CHECHK
AN
TRACE I

CHECK

FOR
FOR TRACE

FOR

FAGE 2

HAaLT
REY
WANTELD

INTERRLIFT KE



COTHL 230 CF/M DISK ASSEMBLER VERZION 2,21 _ FAGE 3
EXEC -

QOANT oF FIis TETOO CRL.FIZE RST 1
WIeTA N O + « BYTE oR
QOART o3 + - BYTE Flae,=-1

QoAz"  Fl PR Pl

Qo4 ] JMPR RUMNXL.

QOEALT o= FIzs RET

QORT S BATA Tap2: ITEM TG FLUITCDHRE «ARCTE STV
QO QOO0 1R + L WOED FLUTCT

QOABT  ADDE ITEM MUY PLUTMU#E CASCIE MU
OOAD QOO0 LT =  WORD ELIT MU

OOAF Ab ITEM TR PUTIONL AECTE &
GOROY Oo0os 10 - WD BT T O

QORE” 43414000 ITEM TCALL . DOCALL #L CAECIE
TLALLS
QOR&” QOO0 LE + L WORD DOCALL  #

Qo B ITEM e s REM#L P BECIE T
Qopw DOO0E LF + » WORD FEM#:

OOBR" A4 ITEM TH T, BUIMATHL CABCTE i
QOB OO0 20 + « WORD BODMAT 4

OORE < el «BYTE <
QORF - Ei TOREN it

QOO OOO0E 2 + WO

§11 @5

He TLISTHL BYTE LEHAE0H
TsTH#

g

OorneT ey CBYTE R
DOCES F4 TOEN FAH, TOUTPLHE BYTE 7 4H+20H
noC4 0OO0O: 22 + CWORD  TOUT®U#

OOl & LBYTE oy
(HIS Iy = TOKEN Foas TINPUTEHT « BYTE TS mOH

OOCES £

»éﬂﬁﬁﬁd + w W TINFUTH

[
Y

(:’ (:) ':' Q - ,E: ﬁ R E Y 'T E’: - s -
QOCE”  FO TOKEN  70H, TRETLIESED LBYTE © 7OH+E0H
QoCe” OOO0E2 + SHORD TRETURSH

QO TN ' LEYTE o

DOCFS EA TOKEN  &AH, TLOADHE LBYTE 6AH+E0H
Qoo QOO0 25 “+ L WO TLOADH

QoD 2R «BYTE oy

QOLEE~ F4 TOKEN 7a4H, TRRINTHL « BYTE 7 4H+EOH
oona - QOO0 24 - L WORD TERTNT#

OOLA HAEAAFTI ITEM ﬁSTﬂP’;STﬁP%E" @ AECTE TETOF
A QOO0 BT + JHORD STORS |

QoD FF ‘ TOKEN Q?FH;HEFLT#E «BYTE O7FH+-20H



TOL Z80 CR/M DISE ASSEMBLER VERSION 2021 FaGE 4
EXEL -

QOnD” QOO0 28 + « WIORD DEFL.TH#

- END



TOL. Z20 CF/M DISK ASSEMBLER VERSION 2.2
EXFR -

slulni:id
Q0047
QOO7~
QOO
QOO
OO0OE -~
OO0F -
O0Lo”
OOlEs
Qolar
Qo1Es
Qo1&
QoL
las
OOlET
Qo
aoln”
Qo200
ST
[RINIrirEe
Oosae
Qo4
QoeEs
QOpss
Qe
OOEaT
DoeRe
OORE”
QOEF -

Qomg s
QOmE

OO

QOEnT
OORE-
o041
R IoT ey
Crrds
Q047
DOdEe

slel: - o

G045

O 0048
21 O1lzF-

O3 OO0 04
DN AR SIaIC A

DR AEES NI A

H

RIS T8 A

H
i3

oo ooREs

DIy QOEne

oo ooRme

e

7

£l

i

B

=

4F
COoO04c
=R

]

SO QO00r 05
ol

21 0000
O

o

CF
=0

0

« PREL.
« TDENT
» TNSERT

5k EXFR

EXPRS :
XFR1:
XPR2:

KPR

KPR

KPR
XPRA&S

APR7 S

XPRES

EXFR1:
N
N
+1

T
FLisH
LXT
JME
NI
R
My
RET
CaLL
RZ
Moy
RET
ALl
RZ
R
M
RET
Tl
MO
RZ
e
MY
RET
AL
RINZ
IV
RET
AL
RO
MY
RET
A
RET
Y
FE
e
FLISH
Fl b
M
AL
XOMG
XTHL.
AL
PO
LXT
MVIT
RET
TETR
«BYTE
L BYTE

FAGE 1

EXFR
BREGDL. ASM

EXFRI
H
H, TARE

EXECE 2 BIE)

XFRE

~ BY 4
wPED
” " o

.o A

(eav’

XPRE
e 3

XFRE

(|
19
YPRE

A

g N

b s 4

B

ST
H

B

H

B
Ty
EXFRL

CEHLDE#
I

H. 0

fa 1

fee XBLID

XFidl—.—1

T 1



TOL Z20 CF/M DIEK ASSEMBLER VERSION 2,21

EXFR -

Q045
GO4E
QOSSO

DO

OOEE e

QOsES
Q058
QOE7s

COSE

Qo5
OOsEa
QoEns
Qs
OOEF
OOAD T
(S0 e
NSO
OOLZ
QOA4
IRINT A
OO EE
QO&RST
QO&E
QO&F
QO707

OoO7Le
slay ety
a07S”
GO7Ee
OO7H"
lsyaike
OO7E"
QOFFS

D00
QO
OOEg
OOSA
Qe
alabTo R
Qe
OosE -
CEmE
Qo]
[l n
Qg
alaihons
e
IR
Gy
O0whe

210000
1821

R

2B

00

CoGO7ar”
CF
2R

15

ES
o0O0O76a7
ER
B2
i
TATA
7&
1%
i
Fa o0%e
AT
F2 o0&~

Cm 0000 Ok
o

=0

&0

[

oD OOT7Ae”
TOOO00r07
1EE3
ChoOonFs
o

&

e ]
o ;vj

S

oD oOnE-e
Q00
COO000: QR
B

OO GO0 O
ER

B

F

BY

HEOA

T

B

EB ,
O 0006 O
h ‘
210000

B7

XF11s

+]
XF 1z
XF1ae

+ o+

1

XF14

KF15:

+1
XP1de

EXPRZE
XFzie
"
+
+1

XPaae

LXI
JMPR
TETL
<BYTE
- BYTE

ALl
TETC
. BYTE
- BYTE

P
Call.

RCHG

XTHL.
MOy
XRa
MOy
oAD
P
iy
XRH
S
P
T=TC
BYTE
«BYTE

P
CALL
UNATR
SMPR
Al
TETOO
CEBYTE
- BYTE

FLISH
CALL
My I
CAlLL
XTHL
CALL
X CHI
XTHL
MOV
CIRA
JR7
MOy
O
X CHI

CWJUNZ

MOy
LYT
(RIEEA

Ha2 0

XFL&

T XPLEL
L N
XP1d=-.-1

EXFR2
L XPLSE
- o -

XF 1S, =1

H
EXFRZ

. H
It
PN
I

I
xR
H
P13
GHHCHH

Tt KPREL

$sd

XPRP=, 1

H
EXFRE
CHGSENS
XE14
EXFRE
LZH XFR4T
M
XEeg-, —1

H
EXFRE
B, G
CHMSENS

CHESGENS

APRs
A
XP2
AL
o

 AHOWH

sl
Ha 0

A

RET

RET

FAGE

e



CTDL Z20 CP/M DISK,QEQEMBLER'VERSIDN 202
EXFR - ' ,

QOBE -
O0AD
O0aL
DO -
OO
OOAT "
OO
OOAA"
OOARS

COACT
OOAn-
OORO -
QoRz-
QORES
OORA&”
OORe -
QORA
OORRE
QORCT
OORD-
QORE -
01
QOCES

QO ES
QO7 e
oo
T T
CHE
OO
Qoo
OOl
OO
QDG
Islsiniate
ooe
[RIETNLY R
S IRIATA N
QoD
QOnFE -
QOEZ”
OOESS
OO
OO
GOER”
OOEE <
OOER -
QOFG-
OOFSe
QOF 4
OOFS -
OOF &S
QO
Qs

gy oy
it P

19 XP23:

0Aa QOO0 0w

&5 -
+ 1

=5

oD OOnF-

0400

G 0000 05

o

D O000: OR

ER

Ex

ER

76

23

DA QOO0 0w

[

CO QOO0 04

JER :

o5

CE7A

T4 Q00007
BEOOO000R
1

42

4%

XFa4:

D1 XPES:

7

“B7

Fay o000 04
B7
FOOOo0nes 07
PEYE

=21 011E7
3 0000804
O 000000
SEOE

R

OO QOOor oD
F&

13

DD 0000r0n
ER

&7

F1

HF

o

DD OO00R0E %

EXPRIZ

NOTF

B
5

St ot

JRZ
nall
T
DZR
JRNZ
JMER
TETCC
«BYTE
LBYTE

FIIEH
CALL
MV T

CALL
XTHL
CALL
XCHG
KTHL.
XM
MOV
CIFRA
A7

s
CALL
PR
FLISH
EIT

CNZ

SHLD
e
MV

MOV
PR

MY
ORA
JM

MY
ORA
oM

JMPF
LXI

JMF
CALL
R
XCHE
CALL
P
INX

CALL
XCHG
MOV
PR
MY

RET
CALL

CCHGEEGNE

FAGE

£

XP2s

0

AHC W

A

Fam

XFES

&M, XPR2L
&b
KPR, -

H

EXFRE
B.Q
CHESGNS

CHESGNS

A, T
E

AHOWE

E
DIVIDE#
I

E

7.0
CHESGNE
REMATN#
H

B, I

oL E

5

o H

STGN STUFF TO DE
SAVE DIVIDE RESULT
WaS SIGN SET?

YEF — CHANGE#

STUFF IT

RESULT TO HL

CORY OVER SIGN BTUFF

2 % g 3E

BB w38

A
EIHCH \

: [\
a. B » @ﬂ
A %L g/{;
) ol
EXECH#
TETVH
XPEH

LIE#
Pl
I
LOES

Hs &

R

L.- A

TETNUME



TOL Z&o CP/M DIEK ASSEMBLER VERSION 2

e El

EXPR -

OOFR~
QOFC
QORI

CGOFE -

QOFF -
01007

Qlol”
01047

QlO5
Glidks

oia7”
Olos”

00w
alLoar
OLOR”
01O

Qrons
O1OE”
OLOF -
QLin”

aiii”
S5 R
011E
OL1&7

oliar
011A”

oliey
O11E"

01207

o1Eme

Q1247
01267

(SR
O1Z2A°
BT Bt

Q1ZE”

1m0
01317

QOO0 O

o7
LF

01

[

D3 0000 OF

Feas® uaad

Fé
QOO0 10

4RCE
QOO0s 11

B4LE
QOO0s 12
aADE
QOO0 13

4o
QOO0G0: 14

ARTI0
QoOonr 1S

=O0hE

Islelelal s WA

(A1)
QOO0 17

MOy
IRA
RNE
P OSINGLE CHAR
TETC
DTES?L RET
+ « BYTE
+ WL BYTE
+1
AT
MO
ZERD
INX
TETC
ATLINGD RET
+ L BYTE
+ « BYTE

RET
TETE
+ « BYTE
+ SBYTE
+1
FaRNPs RET
TeTo
-+ « BYTE
o+ « BYTE
+]
KPR s
AFRO:

RET
LHME

$ FUNCTION AND COMPARISON

=

THBR=: TOKEN
“+ « WORD
..;..]

ITEM
+ o WORD
+ ]

ITEM
“+ « WORD
+7

ITEM
+ < WORD
+1
ITEM
o WO

+ o+
1.3

ITEM
+ « WORD

CITEM

o+ L WORD

ITEM
+ « WORT

Py

AR
A

STRING CONSTANT?
e PARN :
1

FARN

HAVE WE

=1

LIE#
L+ A : FAILED TSTNUM SE
I
N XFRO :
1

L

XFRO -

ERROR IF

T XPROL
KFRO-, —1

RETEXF
T3 XFROL =T 1
XFRO-, —1

CHHATH#
OFERATION LODKLF

TéH RNDHE
RN

BYTE

CENS S GETPOT#E
GETROTH

o ARCTE

TR, GETTRGHT
GETTRGH

» AS0TE

THKT S GETJXHL
GET. X #

« AECTE

T GETUYHL
GET.JY#

CAECTE

TEF . GETHRHEL
GETHEH

W AECTE

TP L FIXFLINSD @ AEETE

FIXFLINS

C TR TOFLINGE
TOFLING

GE 4

GOT oy

T H TG

MO TR

TARLE

T+ 0H

KNS



T Z20 CFP/M DTSk

EXFR -

(R R~ A
Q1267

OlEss
0130

alaF”
o141

01437
0144~

01467
01477

Q14w
araa”

L4007
Ol4Er

O1E0°
OS]

SRchy

OrLE4-

4142003
QOO0 18

B A TAT
Q000 1w

FF
OOES-

ZERD
OO0A-

A
0010

BE
OO1&"

B

OORS”

2ORD
0007

B
OOZR

FFE
OOELT

ASSEMBLER VERSION 2

a1

+

ITEM

o WORD

ITEM
- WORD

TOREN
« WORT

ITEM
« WORD

ITEM
« WORD

ITEM
» WORT

ITEM
< WORD

ITEM
« WORT

ITEM
« WORD

TOKEN
« WORD

» ENL

TARE . ARSHE

ARSH

TEZIC.STIEH#D

SIZE#

7FH, NOTFL
NOITF
=7, XPR1L
XFR1

“#, XPREL
XFRE

S XPREL
XERE

T XPREL
XFRE

c=7, XFRAT
XPR4

T KFRALD
XFRE

TEH. XPR7L
AR

W AT

LASCIE
BYTE
LASCTE
2 AEDTE
«AECTE
«BECTE
ASCLE
uégczs

L BYTE

FAGE =

‘AR

TFEHA20H



STOL ZE0 CP/M
VARE

0007
QOO0
Qoo
0004
OO0A
uuuﬁf
ulnlelnig
QOO
QOO0
OO0E”
uuguf
Qalle
ooLe”
nlabic iy
OO14-
GoLss
QOLA”
QOL7e
ooieEs
QoL

QOLA”

OOLRS

QoL
Qoin”

QGlE"
OO1F -

Q03

ti):"

[aleiahe

f,nn;?f

)] i,} = :::’ o

aTebe ni

R ol i

OORES

DIsk

QOO7
QOO0
OO0
FFRe3
I
QOO0

12
411
i
5
o
By
{0
ks
QF
54
[T

O

70
il
e
44
41
ED7w
ol
F7

QOO0 04

EF
L5
4

ASSEMBLER

THIS

= o wm

FARNLIM

INIDEV:

DEVLET:

AT T s

RET
-+.
wor
+1

LLOWING

BERET:
FLITTIO:

1 FUNCTION TO RETURN VALLE OF A GIVEN

TOFUIMe 8

VERSTON 2421

« FPREL
« FDENT

VARS

« TNSERT HVG.LIEB

- INEERT
« INSERT

» RELDC

«WORD
 WORD
« WORD
o WORTD
« WORT
« WORD

«BYTE
BYTE
cBYTE
«BYTE
« BYTE
«BYTE
«BYTE
CBYTE
<BYTE
« BYTE
“BYTE
BYTE
CBYTE
<BYTE

DEVICE VﬁhlﬁﬁiF T“

RET
TETC
4

« BYTE
<BYTE

FLUSH
RET

MOy
FOF
FIs
My
M
OUTE
FOF
RET
S

RET

FeLEs
Moy

MOCRO, LTE
BREGLL &5M

DEVICE VARIARLE TARBLE
TARLE I=
MEMORY

IN INVERSE

7 3
7

O

3
-~ 77
40
0

% e

iédﬁééﬁﬁ%ééﬁiﬁ
SRR e
{4

CHITEFL

RE

i fi%

TRaR s
S FUTIOE

o sy o

PUTIOE

-

k4
RETEXF

iz B

)
;m
waz 8

a :
B

RETEIN 3
GWHAT#

RETFAR
B
E» H

ORDER

7 oGS

BET FOR

@
k

-1

OF

T T REFERENCED

o

)

(%]

FAGE 1

AFFEARENCE T

IO FOR

#
ET EGUALST

SOAVE FORT #

EVALLUATE EXF

ESSION FO

F=YALUE TO OUTRUT
RESTORE PORT #

IT 1

G e

GET PORT

10 FORT
NUME®



TOL Z&O CF/M DISK ASSEMBLER VERSION 2.21 | PAGE 2
VARE -

OOZFT - 4n MY 0 L
slalcTo EO7s INF £
oomEe aHF MOy L.+ &
QO BHO0 MVI My O
alaleiot 1 FE B
OO5RA o RET ’
g ROUTINE TO TRANSFER CONTROL TO ASSEMBLY LANGLA
GE SUBROUT INE
QOE7- P R 18 D I zalle s LXI He BBRET 5 PUSH RETURN ADDR ON ST
AT OO
OO3EAT ES FLEEH g
QOER" 7 RET RETEXF 3 GET ADDREDS
OORCT Ew FLOHL $ OAND JUMP TDOIT
3 OFUNCTION TO SENSE DIAL VALUE
QOED ZELER GETROT:: MVYI “. 1BH
LN ICI S DI OOsR” AT CHERNG 3 GET DATAH
[SINT YRy 2F MA
00437 IRER=1e] =T 20H
045 A MOy L+
00867 om QOO0 0N s SONEETH
§OFLINCTION TO SENSE STATE OF TRIGGER
Dod4e oo oGO&zT GETTRG: ¢ Call. CHERMNL
Q040 E&HLO ANT 1OH
Q04" s RZ
Qo4 F IR .
QUSEG- e RET
§OFUINCTIONS TO RETURN JOYSTICK VALUE
§ OTHESE FUNCTIONS RETURN EITHER +1., .0 R -1, I
EFENDING \
§ON JOYETICK STATE
Qs I O0aw” GETI s CALL CHERNL 3 FARM IN RANGE?
Q054 OF RRC
OOES OF R
QUEs O RF
OosE7 s SEOE R GET.UY S
OOEe OF RRC
OOSEA =E07 W GETJY L
QOEC [ FET
$OENTRY FOR Y JOYSTICE VALLE
QOsn- DI O0se GET.Ys sy Call CHERMI
GO OF : R
0061 AOOR RN GETIYE
Q&R 23 GET.JY1: INX H
G o RET
O0&EET OF GETJIJYZ: RRC
Qi dndn inls) RN ,
QO&AET =5 GET.AYZ: [DCX H
CHO AR o RET
$OSHBROUTINE TO GET PARAMETER BETHWEEN 1 AND 4
OO&S BEQF CHERNLES MVI PA. OFH '
OOARS 5 CHERNG:  PUEH B
[RISTC g F5 : RE FLIEH P
OO&AD EF ' ' CORST RETFAR
DOAE S Fi i - PO Fl
OOaF - s : ATHINE L.



TOL Z80 CP/M DISk ASSEMBLER VERSION 2.21 FPAGE =
VARE -

Q70" 4F MOV e A
Qo717 En7a INF £
OO7a o1 ' ' FoE B
QO747 =1 0000 LI Ha 0
QO77" o RET
‘ 3 SETVAL, FIN. AND ERROR
oo7as CoooosE- SETVAL s Call TSTVFF
QU7R" CF TETE =" EVRHHATLE RET 1
QO7CT =h + « BYTE =
QO7n 15 + . BYTE EVHHAT -, —1

, QO7E" ES SETVIs s PLISH H
Zf‘g QOTF - o7 RET RETEXF
Q00 4.4 MOV LM
Qo] 40 MOV el
OomEs Bl FLF H
OoEmEe - FR b Pl
oemd 7T MoV PR
QOR%s SO0 QOO0 0& AT STHL#
OOEE- pEsc INX a!
QOEw T My fA. B
Qoma Cor 00008 04 , (AT STHL#
OO =1 FOF i
p SUBROUTINE TO GET A VARIGELE MAMING SURE IT IS
CHNES
QoRE - COoOowae” CTERTVFFE: DAl TETY
Qo] oo BN
e o RET
CO0RRT CE 0000 04 SVRMHAT: JMP A AT
OUws E7 TETVEs RST RETIEN
OOy FEZE LET SR § FEER-FE®
Ooee s 2ElE SRE TETVO
OowRe Ty ‘ i I @
QO I =0 :
QUreE " =oih . SRNE TW1
a0 = f WX o .
IRIeTAN N B fRE=T RETROR
InToNchy ey JRTAY N 4
OOass OE OnO0s 07 - s E!N#.
RINTATOR R ToTH: FLEM I
QOa7 ER KiHG
Qodys COO000s 0 (AT w1l
CO0AR- Ch QOO0 O Cabh CEF
COOAE S [y QOO0 Of G ALURRY#
Qopl - 28 0000 OR LHLI TXTLINF#
QOR4- =R X H
CORES 2H . RTI4 =
C OOR&T 1% ’ DAaD I
SOORT I : PO i}
DORES ceEo RET :
S ' s Y(ADDR) FPEEK-FPOKE CALL
QORS - = ‘ TETVOD . INE - I
L OOBRA” EF CRET RETFAR 3 GET ADDR
OURRS AF ‘ KRE 5 3 CLEAR OV
QORCT o CORET §0AND GO BACK '




ST 2o CP/M DISK

VARS -

QORD
- QORFT
alsle b
QoL

el i
OOrs”
e
O00a"
QO
OOCF -
QOO
Q0L

OonEs

Iy urong
Qon7-
QOnEs
OO
QoD
QOnRE-
QO
OOTnE -

QOEO”
QOEL”
aleizechy
Q0E4”
QOES”
OOEL

QOE=

~

COEA
OOER"
olel=ing
OOED -
OOEE "
QOEF -~
QOFG”
QOF1-
OO 47
QOFSS
QOF &S
QOF7 -
C0F
OOF G
O OOFRT

SO QOO0s o

11 Q000

18
1z
B
e
13
2008
B

200

7
CaAELA
‘&( F:‘
i
13

1207
LOED
ol

ol
1B

~

"t

%31

R ERY
[ BE S

1
=1 FFFE: QDR
o7 ‘
=E

aF

TEGO

s

&7

[

TV

ASSEMBLER VERSION

(=}
oM
R

TNX

§ IS DECOND

TR

BLE
DEVVL:

M
AT
DRI
IR
oRI
IRNG
FLIsH
FLISH
My
MV

LXI

LIOAX
INX
CMF
LAY
INX
SRMEZ
MP
JRNZ

27

I

CHARADTER ALZ0 ALFHAT
L-A P SAVE FIREST
LIEH
o ﬁ o
DEVVE
DEVV4
B
]
H. 8 3 SECOND CHAR T

a8

IF NOT IN RANG

THEN SEARCH

s

FAGE 4

CHNE

E &-Z

E» FARNLIM 5B - ITERATION

[ DEVLET 3 DE ~ =

I
I
.
I
X
DEYVZ
H
DEVVE

T

GET FIRST

POMATOH FOUND -~ FIGURE OQUT LOOEUFP INOEX

MOV
AT
MOy
FOF
INX
IR

MISMATOH ~

DEVVEE
3 ONOT

DEVVEE
DEVV4:

N7

FOF
PO
X
STC
RET
FOF
Mo
LXI
RLLC
ADD
MOy
MVI

FAYNUN

MOV
RET
« NI

A, H
2
Lsf
o
0 ; BUMF CHAR PTR
DEVVE
LOOF BACK IF PO
DEVVL

FOSSIBLE ~ RETURN NOT A& VAR

{1
E
I §ORACKEUR TO CHAR
POEET CARRY

B
PR
He VARBGN#-2

L
L:A
s
H
H &

EARCH

ENTRY

START

TH



oL
MATH -

OO0&E"
QD07

slalalany
QOO
OO0E-"

alalei=n
0010

[einb e
aol4r
QoS
QUL s
Q0oL
O0la”
OoinT
OO0
QUEl”
QO@me
OOEE

iy
(810
s

e

muy

QORHC
0020

QOZE"

OoELe
OOm4
QRS-
e lnicT
07
Ralvici iy
SIRICTAR
OoOnns
OOEES
S OEE
00407
Qs
00457

04

OO00E O

GOE0nT

OO0 04

Rk
11
Fa
o
i1
F1
A0
o047
A3}

QOO0 G

OOsDe
[Slnielet Eule

oF

I

1A

COoOO004
0
11000009

Ol 1200

ER

FF

Eidn

im0

ER

o DoO0s 07

gy

Rt
RSN
ClOFE
R

F7

BCI

R ws e

ACTIMAT S

T
«%&

+1

i ARGE
BDAasST:

+. BYTE

780 CF/M DISK ASSEMBLER VERSION 2,31

« PREL

 TDENT  MATH
- INSERT HVG,LIER

o INSERT MACROLLIR
< IMBERT BBER. AEM
< RELOC
$+7 35""1 $w, #
8 RET RETIGN

INX o

FLISEH Pl %
ol TETVFF# 3
FLEH I

LXT L, BUDA LS

N1 ASCRCD

FOF I )
TEToC COMMA, BOD
RET 1
- BYTE CMMA
« BYTE BOODI -,
L TETVFF# 3
P Fink

s I

LAT O BUDAS
FLEEH sl

Al AR I
LXT D BCDA T #
FOF Fald

MV I B, %

Call (RN
FOE 0

ETORE

TETCOS
<BYTE
<EBYTE

COpMe . BUDD
Mé
BCODUD . ~1

CALL TETVFF#
B bl o
LXT D RCDALH
CONTAINSG THE RESULT
LXI Bty 1200
KCH
INDEXNEINTFLL . IFE
e

AnT 0

KHG

Call STHLL#

INY H

INX  H

MR o

[LINZ CRCDAS

FOF oo

FsT FETFIN

A

MATH ROUTINE INTERFACE
IMPLEMENTS

/

SAVE CODE SCANNED
GET FIRET VAR

§ COMNVERT T

13

LI TNETET ON

-1

GET 2ND VaR

SAME STOR

R

§ SCAN FOR

RIS RaT 1

- STICE IT LAaBT

W ENTF. . ERET 711

_—

ooRC

O

Y

FLACE

VAR



TOL Z80 CR/M DISK ASSEMELER VERSION 2.21 FAGE 2
MATH - S R

3

e

Q044 oA 0000 O BCODUDES JME o GWHATH
$OSUBROUTINE TO OIT

QU447 FE&Z DORCDOE ORI LHEH

n04w IO0A RN B

OO4R FEZI o CET s

O040¢ RO v : JRZ B

OO4F - FF BCDADD 3 NO -~ T
INTP. . LRST 711

QOS50 it +. BYTE a0l

OOSL e RET

QOE2T FF RO BOIESLIE 3 SUBTR O LLDINTPALL IFE L INTRF. . DRET
711

QO5Ez7 &l 4. BYTE OO+

Q054 o ~ RET

DOSST ZOOE BODE: JRNZ BCD4 §OJUMP IR NOT = TIMES

QUE7- FF BOOMUL, 3 ELSE MULTOINTRAL. IFE L INTF.. LR
=T 711

ooEs e b +, BYTE 102+0]

QOSSR o RET

OOSEa 7 FF B4 BCOODIVIINTPYL. IFE L INTP., CRST 711

OOER S &S +,. BYTE 104+07

QOS5 i RET

SUBROUTINE TO CONVERT ASDIT STRING TO BCD

ML = 45011 I, DE=RBCD OUT :

T DE=ASCIT IN BUMPED, HL=BOD QLT NOT BUMPE

5,
\

£ MULTT

N ;

YES IS IT MINUS?

JUME PIF S

"5 ADD THENEDINTF%D. IFE .

[P T R )

e

B A

I
a0sn- FR ASTRODE ¥YOHG
QOEEST - 01 1200 LXT B 1200H
OO&k 1T O OO00E O AECRCLE CAaLL L DEH#
Oy FF : STORENDINTRPALD. IFE CINTF.DRET 711
OaES i 4+, BYTE S84+0]
O e IR ("
QUET T 13 IThX i
QA 1o INK I
Qs 1TOF & Nz ASCRCL
QO&R" s HET )

§ RANDOM NUMBER FUNCTION
OOEDT EF FNLe s RET R=THAR
OoED 7 - MY AH
QO&E 7 RA “
O e Fa o000 Of iy T A
OO7Es B . ORA I
[slayachs dy O0008 08 7 (RIS igint -1
QO7 & nE FLIEH I
OO77 ER : XHG 8 DE = FANGE
QoFas aF ARA &
Qo7 FF RANGEDLINTRAL. IFE L INTF. . LRET 711
OO7A" Tho +, BYTE 118+01
oO7R" & , MO Lo £3
QO7FCT AF , XRA A _ L B
ao7n- FF ‘ ROANGEDLDINTRALLIFE S INTR. o DRST 711
OOT7E 7 +.BYTE 1ig+01 , P '
QO7F” &7 Moy a8

5 ML= RANDIOM # ‘
[Slei=ien [ s 21

3



TOL. Z20 CP/M DISK ASSEMBLER VERSION 2,21
MATH -

OO
O0E4 -
Q05"
OOEA

QoE7e

QoEs

OOET -
OORA

oasns

OoOSFE-
Qo
QOwmEs
Qo4 e
Qo7
Qo
Qe
DOoR

DOw
OOVE"
QOPF
HINTAT R
DOGLe

Qoazy

D085
OOng
QOa5E
OORT
GOAR "
OOaRE-
[918TATEN
[SI8TATY RS
OORE -~
OORo -
OO
ook
QOR4
OORA”
OORT
OORs s
QORR
OORA S
OORR

. aint=indd
CoOaRDe
COORE S
OOBF

B Tolada 2

OO

QOE

QR

COQOaR”
1
ol

B Ton]
e ot

o

EF
1B
ooooRs-
13

e

20 0000 0R
0

ER

21 ATOC

a7

EDEZ

i

ey

2EG0
70
a7
Fo

g

wa ol

o

B
&l
2HO0
D O0aE”
41
7
El
&F
OEFF
1
a7
EEs
S0Fa
1%
o

7

B7

FO
T
B3
s
T
FiE

C2F
&7

o

AT DIVIDE
PO E
Fop I
INX H
RET

POABSOLUTE VALUE FUNCTION

AT

SIZE FUNCTION -

®
?
SIZE:s ¢

5§ HIGN
SONEAT S ¢

5 DIVIDE.

DIVIDE: s

Vs
D

[y

SN &

CHGSGNE s

EXTEND

RET RETFOR
X I

AT CiHk SN
INX I

RET

RETURNS
LHLD THTLINF#
FLISH I

XCHG

LXI He DFETLMT
AT A A

[SRe o :
P o

RET

BYTES NOT YET LSED

SUBRCUT INE
MVI Mo 0
MOy Al
aNa &
RF
DR H
HET
SUBDE,
FLsH H
Y los M
MV Me G
GALL Wi
M .
MOy Fre b
H
f

CHEEGN,  CHGSGN, CRHLDE

PO
M s
MY [ =1
TR (W
AMEG a
SR Li
RN T
DALD 9]
RET

Moy &
OFRA A
R
MOV A, H
oRa L
RZ
MOy
FLisH
CMA
MOy
MU
M

A.H
FEW
CHa B
AL

FAGE



ToOL Z80 CF/M DISE ASIEMBLER VERSION 2.2 FaGE 4
MATH -

Qg &F MOy l.s £

QOOUs- ] ITNX H

OO0 A Fi o FEid

Oor7 At XRA 2]

QOE Fo 000008 i EHCIW

ToTu i - 7 ‘ My ARyt

OO EESO XRI S0H

QOrE - 47 MoV B.A

Qo o RET

CHEHLDE: Moy FiaH

XRA ]

JE CEL

KOG

ALl ZME

RET

COMPe MOV G H
M I
RMNZ
M &
P E
RET
« NI

1
-
ot
858

B HE aEn SR .13 3B Az WME w38 B Nm 98



T Z20 CR/M DISK ASSEMBLER VERSION 2,21

STORAS -

0000 °
GO0~
sl
alale il

QOO0
QUnFE -~
O010-
[R1n] ReRe
aoiEs
QOL7Es

DoO1ee
G01A°
GolR”
OOlE”
QGLIF”
OO0

[s19 N

e
OOER-
OO0

QoD

QOzE”

918X += A
sl iy
OOIE”
Q040
00437
(19132
Q044
Q044"
Q47
G

o7
L&
CoN OO0 04
3 QOO0 05
Fi

QOO0 0A

21 0000

E7

Co 000007
2RO

FEZL

2201

v
ES

g
&1

oF
i

o

FFFF

o7
[

GO0 04
BE1S

=3

7

[=5C]

o0 O000E O
o0 QOO0 0%
DO Q000 0n
O O000e0R
Lo

FTIES

i

F7
OFEOS
oF o
aR

O

« FREL

« JTHENT
« INSERT
« INSERT
« INSERT
o FELDI
R=T
R
AL
AN
FOF
JME
LIST AND

GOTO: &

FRINT

LETS
TETey

you PUT I
LXI
RET
CALL
JRZ
oI
JRZ

EXFR GET

: NOT AT END - G

LEz: R

e s

LXI

T=To
+ .BYTE
+ CBYTE

;"’ 4B apm SB

21
MPR
P
FOF
RET
MV

; TETOO
+ " CEYTE
+ BYTE
+

LT T

FRIMTS

L oEwL, PRI

g 5 E‘,

’F:'F\xi T 1

STORAS
HVGLLTR
MACROL IR
BREQLL, ASM

RETEXR
i

FIIH. N4
M
s
RUNTSL#

NEW - IMPROVED LIST COMMAND

T IN A& PROGRAM
H. O $ ASSUME AT
RETIGN 3 TGNORE

CATNLS#

Las

L&z 8 YERP -~ SlIP
ET FIRST
RETEXF

H

e OFFFFH
COMMA. LS4
COMMA
LS, -1

EXFR

RET

RETEXR
I
Y

FROLNE
LSGITT

&, H

L
LSEUIT
H

FRTLNS

FPRTSTGH
WHAT S
FINEH P

P l:’.’;

]

Y
I
RETFIM

oo iz

RE=T b

FAGE

ED.

LEADING COMMAT

FIRET



TOL Z20 CRP/M DISE ASSEMBLER
STORAL -

Qo4
OO40
QO4F
OOS0 -
Q0517

QOsEs
QoEs-
CHsE
Q0=
T

OOSR
eluta T
OOSE
GO5EF
D0LD
QO
O0&4
O0&ET
Q&
QOLE”
05
OO&D

O0EE S
O0LF
Qo70s

GO7Le
ISt o
Qo7as
OO7a
QOFe
OO7R"
OO7E”
QOT7F -
oo
OCEd

OOES

OOET

QOG-
OOmnR e
OO
[R19Es1 =N
OO s,
Qe

Eala T
ooen-
OOa0 -
OOal”

OO OO00: O
o3 0000 O
o
oL
1

QOO0 00
QOO0 OE

-
L3 T oL I

Pl

]
e}

7

RO

AS

B4

2 0000 OF
41

180E
o000 24
1814

oF

L

on

F
=

O

HEEO

oF

1aFa

I 000010
L0

DO Q0008 OO
F7

oy

o5
CDoonoosil
2l

12E4

O OZon-
o7

j)

0 0000 G4
o 000l 05
26 000012

ES

26 000013

s
21 0000
SN0 14

=)

23 0000e 13

PR7:

B}
EXs

PR

8 GUESLIE

s s

VERSION 2,21

CALL
M
TETOC
«BYTE
«BYTE

CALL
JME
TETO
«BYTE
«BYTE

RET
MVI
ANA
CRG
LN
MOV
JMFR
CALL
JMPR
TETOO
- BYTE
«BYTE

TETOC
EYTE
LEYTE

MVI
RET
JMPFR
CALL
JMFR
CALL
RET
RET
PLIEH
CALL
FOP
JMPR

CRLF#
RUNEMLY

LR PRAL RET

R
F‘F\lé."w " 1

CRLF$
RLUNMXL#
“H# L PRAT
o # -
FR4~, ~1

RETEXP
A» OCOH

L.

H

GHCW#

L.

PRS

OTETE

PR
COMMA . PRET
COMMA
PRS-, 1

COMMA ., PR7T
COMMA
FR7=. =1

By
FETOCH
FR&

F T Ik
PR
CRLF#
RETFIN
RETEXF
B
FRTRLI
5]

FRE

ANDE RETURN

CALL
RET

FLiskH
AT
WHNE

LHLLD
FLisH
LML
s
LXT

CEHLI

DAl
SHLT

FlisHa
RETEXF
I

FMDL NS
A
CURRNTH#
H
TGS
H

H. 02

CLOFVARE

=R
STEGOSH

&
iy

RET

FAGE 2



TOL 220 CFP/M DISK
STTIRAS

(RINTAY: R
OO/7 -
OOAKY
QOARS
OOALS
OOAF
OORO S
[s1n) =5
O0R4- El
OORS B
QOB ol
QOoRw - o
QORCT F7

a
el &)
7
BE

e QOO0 1S
e
El

A st

O000: 13

QODOL L=

Qoo 12

OlFar

OORDT
OO
oo
Qo4
Qo7

Ry
o
2E

s aonns 14

oF

Qeons
G000 1 &

e

Qe

77
01

OOCA”
OOoRY
OOCE-
oot

o7z

Lt

st ablee
21

o

OOOGs L7
o001

ulel kg 75

OOl ol

OO o7

sTniE PR o000 1s

OOnE
OODRS
OOnE -
OODE -
QOEZ
OOES
OOEs
OOES
OOE S
OOER"
OOED
OOEE "
QOEFS
OOFO
OOF L
OOF R
CODF4
OOFS
O A
QOF7
COOFe
OOEa S

FA OO0 1E
2E QOOQe Ly
ER
w000 1A
OO08

QOO0 14

ol
26
ER
&
it
e
a0l
o
7E
Bé&
a7
7E
aR o
B&
AOFS
FE
AR

RETURNM: &

5 FOR
Fies s

1

e

..g..

+1
FRiz
FR1AS

.

Fr4:

FRE:
FRiée

AN

SSEMBLER VERSION 2,21

Wi
LHLD
MOy
[IRA
YA
SFHL
FOF
SHL.D
PO
SHLD
PO
AL
RET
NEXT
AL
CALL
Ox
SHLD
TaToo

BYTE
- BYTE

RET
SHLD
Lrl
TETCOO

<BYTE
LBYTE

RET
S
LML
SHELD
A
=L
XTI
LHLI
eI ix
MOy
MOV
Ay
HMER
Dan
MoV
TNX
OIR&
JRZ
My
X
[yl
JRNZ
MOy
iRa

FAGE =

RUNTSL#
STE GO
APR !

L
CHAHATH#

H
STEGOSH
H
CLIRFNT#
I

FOFA
RETFIN

FLSMA

SETVAL#

H

LOPVARE

77HFR1A FoTorD RET
F7H
FR1S ~a=1
RETEXPF
LORLMTH
Ha 1

TEHL FRE 3 STERPPL
TEH
Frd a1
RETEXF
LOFING
CURRNT#
LOFLNS

#

L AFFT &
By 10

- LOPVARE

Ho B
LB
S
FR&
E
As M
H

M
FR7
Ax M
H

1
FRS
A M
E



TOL. 280 CP/M DISK ASSEMBLER

STORAS -~

OOFR-
OOFD
OOFE -
QOFF -
Qlon”
o101
oloz”
0105
QL1047
Qlo7-”
Q1067
QLOE”
QlOE”
O1OF”
01107
(SR RC A
Ol14”
Glis”
o11a”
GliR”
OlLIE”
OliF”
Ol207
Olezs
oi2s"
Qlaas
Qlas”
Gl
OL2F"
olmis
Olazer
Olass
Olas”
OLE7e
AN RCIAN
Olaps
SR
O1aFe
O1L40c
Ql41”
ai4Er
Gl4n
0144~
Q147
oldss
alap”
Q140
QL4F
o180
Olsas
SOLE4T
niEs
oiEas
laRs

olEne

3

20F1

ER
&7
aF
e
44
411
21
1%
(g X
Fo
s
ER
F7
(]
A

oy ey

e e

L=
ER
2R
rim
BS
[
oI

O00A

QOO0 IR

O000: 14

QLOO: 1T
QOO0 1S

QOO0 1D

QOO0 14

OO0y 1E
QOO0G: IF

2RO

i
o
26

OLF2”
GOO0O 10

18ES

ER
oh
&F
e
]
&7
EE
=
B
7o
ATAY
76
1%
Fé
&
Fé&
ER
=6
7B
oo

ey

oo et

7R
o
20
F1
B7

GOOo 20

OO00: 20

QOOOE1s

Q147

QL7e-

QOO0 14

QOO0 2

o002

QOO0 17

FR7:

MEXT::

NX1s

MY

ARNZ
XCHG
MOy
MV
LAl
MOy
MOy
LXI
JATAT
CALL
SPHL
LHLID
XOHG
RET
AL
i
SHLD
FLiSH

KCHG

LHLD
MOV
ORA
J7
Calll
JRZ
FOR
CALL
LT
R
XOHG
CaLL
Moy
ITNX
ALL
MOV
LOHG
LI
FLIEH
MY
XRA
MOV
Dan
M
LRA
i
KHG
LHLD
MY
CALL
ITNX
MOV
CALL
LHLT
FOF
DRA

CVERSION 2,21

FRS

H:A

Lo/

SR

B.H

R

H: 10

o
MVICWN

LOFPTH

RETFIN
TETV#
CHAHATH
VARNXTH
I

LOPVAR:
SsH

L
SWHATH#
oMb
MXE

%

FOFa
VARNXTH
NX1

LIES
L-@A
I
LIDEH#
Ha &

LOFING
H

fa M

o

a. 0

0

MYZ

H

NXS

LOFVARH
AT
STHL#

H -

APS

CETHL#
LOPLMTH

PEW
A

FAGE 4
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e 8 dhe

STORAS -

Q150D
01407
Q1&17
014647
OL&S
QL&T7Y
O1&A7
Olan”
Q1707
01717
01727
Q17a-
G174
01777

0178
OL7R”
04170
OL7E~
OL7F~
Ol&as
Ol1sns
O1Ea
3l
OlEne
OlaF-
OLwo”
olel
o194
O1wE-
0198~
oL9s”
0197
019A7
Olwns
OL9F ¢
01aL”
O1A4”
O1A7¢
Olaes
oLAw
O1AAY
CO1ABY
OLAE"
O1AF ¢
1RO
O1B3
O1R4”

- 01B7”
O1RE"
S o § : 3
OLBAT
O1ERS

CO1BCY

Fa 0141
ER
COQOO0e 2R
I

ZE0n

ZA OO000: 1w
EEOO000s 1R
2 000014
ER

F7

E1

i

oo O1lFEs
7

=1 0000
18301

n7z

7

B

e ety

2 0000 0n

COO000: 23
e 000l Ohk
O3 0000 24
2H 0000 25
e
El
FEOOQOOLLE
ol
ot

L
D D000 24

o S
S g

oo QOO0 10
SEL7
o0OOLoFES
11 0000z
07

A1

ER

7R

D o000 21

ey
e et

7H
CD 000021
E1

2 000012

-0l

Fi
oF
20

oz

1ahs

MNX4n

NXGe

NX&s

3 REM,
REM: ¢

IFFes
IFL:

TRPUT
IFle

IFz:

P4

TP
IF&e

+1

=
XiTHG
AL
FOF
R
LHLD
SHLD
LHLD
XIHG
RET
FOF
FOF
CALL
R=T
IF,
XTI
JMFR
RET
Moy
ORA
JNZ
CalL
AN
LME
LI
SFHL
O
SHLD
RO
P

FLisH
il
SRR
AL
R
AL
LXI
RET
FOF
KIHG
M
Al
INX
Moy
CALL
PO
SHLLD
PO
FF
TETOD
LEBYTE

B8

LEBYTE

JHFR

INFLIT,

NX4

CREHLOE#
I '
NX &

LOF LN
CLRRNT#
LOFPT#

RETFIN
H

I

FORA
RETFIN
LET
H. O

IF1
RETEXF
. H

L
RUNSML#
FNDEEFP#
RUNTSLE
RETARTH
STHINP#

I+
CLRRNTH#
I

I

I
CTETGE
IFs
TETVH
IFE
IFLz

L BUFFER$#
RETEXF
L

& B

STHL#

H

IARRY

STHL#

H

CLIRRNTH#

I

FEW ,
COMMA. TP7L R
COMMA
IF7=.~1

i
o}

INFLUT

FAGE

5
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STORAS -

DIRES
QIlBF-
O1s0s
(SRR Ay
QLS
oloEe
QLoes
OloAr
QLoD
OLCF-
QLD0"
olol-s
oines
QInEs
Olnss
(SR RNEAS
Ol
GLIF-
OLEQ”
GlES”
GlE4”
OLESS
OLIE7”
OlEA”
GlER”
GLED
OLEFS
QiFze
QLFa”
OlF4-s
OLF7”
Ol
DiF®7
GlFE”
OLFCe

ORG47
207
O30
OEORe
[ ieleint
zan.
ISR
[N
LN Ry
Gal4-
2177
O21A”
OZIRY
ol
OZ1E-
S

Oaaz”

=7
o=
D o000 10

b}
D OOOor s

lansz

1

=

ER

A QOO0 e
ES

21 01es”
EE QOO0 LR
21 0000

e
220000125
abw]

[

ZEZD

CINS I e T B
16

FEOD

wECE

RCIE s InTaTo 10 B
1
E1

S 000014
T

B
EEio

El
sEoO000lE
1
22 000017
El

A2 00001
El
EEOO000: 1A

)

e

S 0000 ZA
o1

a7

EN7:

D 0000 2R
oA 000014
T

B

2813

2O 00005 1A

2A 00008 1

IF7s

BA
A bR

IFLO:

IFLLs

IF1z:

DEFLT::

FOFA:

PF1:

FLISHS:

RET
FLEZH
CALL
JRING
JAMP
MOy
FOF
CALL
JMER
FOF
FLISH
KOHG
LHLT
FLiSH
LXI
SHLD
LXI
DAan
mHLD
FIISH
FLISH
AV
M
IRATAY S
TRI
JARZ
LIPE
B
P
SHLLD
Moy
CR&
SR
FaF
SkLO
FeF
kLI
FOF
HHLD

FOE

S
FUSH
RET
X1
PR
ANA
DR
LN

CLHLD

MOV
CIRA
JRZ
LHLID
FLISH
LHLD

FAGE &

RETFIN
I
TETVH#
IFL1
CHATH
B.E

I
FRTCHS#
IFz

E

I

CLIRRNTH#
H

Hs TF]
CLIRRNT #
Ha 0

=R

ST INF#
0

B

(AT
GETLN#
Al

R

IF7
EHAHAT $
E

H
LOPVARE
et

L.

Pl

H
LOFINCH#E
H
LOFLMTH
H

LOPL N

OFPTH#H

mT T

REORRY
LOFPVARHE
Ay

Lo

FLg
LOFPFTH#
H

LOFL N
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STORAS -~

ES FLIEH H
SEOO000817 LHLT LOFLMTH#
LX) FLISH H
2y Q000818 LHILD LIOFING
) FLEH H
T O000s 14 LMD LOPVARH
5 FLiLe FLIEH H
0= FLiEH B
oo RET

« ENI
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GRAFPHT -~

O

Qo7
QOO0
Qs
000~
OOOR”

OOOn-
QOOE "

QO0F
Oolo-

oLl
Go1Es
QoL
Q014
Q015
oolar
Qole
OG1a7
QolRs
ooins
OolE”
OOLF-

QoEEs
OORe”
QOET

DO
OOERs

Qo

R
OO2ES

i FLING
; '['E:n ww

CF ~TRFTXFLING &
<;\ i e
8 e L BYTE

=0 +
+1

o
OO0
1A

A
BEOO

+. BYTE

o
=1
e

e
CE Q000 04

e .
ook DN

RET

3 FIXTRL.:

. PREL
. IDENT

GRAFHICS

 INEERT HVGLLIER

« TNSERT

MACRO.LIER

INSERT BBRERLL ATSM

- RELOH

<BYTE
< BYTE
- BYTE
«BYTE

- BYTE

FLiEH
RET
FLISH
TETOO
«BYTE
«BYTE

RET
TETE
«BYTE
<BYTE

FOF
LS
MOV
MOV
LAl
HTHG
INDERE
a1l
o WD
LAY
ST
MVI
MV
P
FOF
RZ
INX
RET

=T

TSTCO
1

BYTE
- BYTE

o H

OE0H
020H
O
=

1 IF FIXEL IS 1.
T T PIXOULTE

FI AT, ~ 1

B

RETEXF

H
COMMA, P IXDUDT
COMMA
FLEDUD -, -1

RET

RETEXF
Cr T P LADIDE
FPLKD -, 1

RST

Fi
i
D L
B
RaEh

SEVE PTR

S8

LLINTRALCIFE . INTR.
FIXTHL
I

il

H. 0

fon §

I

B

GET
Mask

BYTE
LFF

2y =B

el

GWHAT

TROX DRAKW ROUTINE
BOXDRWE §
- PUSH

RETEXF 5 GET X

COMMA, BOXDUD 3 F

CoMMa

BOXDUD =, ~1

FAGE 1

CIN TO RETURN STATE OF ADDRESSED FIXEL
FIXAXY)=

O IF O
RET

 DRET 731

FROM SCREEN
NONSENSE

IO COMMAL



TI.
GRAFHI -

OOZF
Q0RO
QoORL-
aTsicieky

QoREs

Qo=a -
Do=m7e

O
0

DoERe
OORE S
OOEF
0040~
0041

Qo4
Oodmne
Qo84
QUL
Q047
OO4Ee
4%
OO4a
o48E
Qo4
G40
OO4E~”

O04F <

[a1alataRe
QOEL T
O
OO%4
QOEE
s
QOER”
[alsls il
QSR
[ 8183

QO&ED”
Q0L
QO&ER
QO&L
QOLT
O06&E
D08
OO

QOaD

07
ES
oF
2

=50

Ch
F&5
CF
L

49

ooz

oo
F&
CF
e

e Fourt

4z

oonET

7
0%
DDEL
Fi
47
Fi
4F
70
Ei

e

B3
IR

&F

&

e E
e

mREC
T
A
@4

oOR7

7R
CI oos7-
=4

FESL

2014

7B

w4

+]

aE eSE

-

RET

FLisH
TETCO
< BYTE
- BYTE

CALL
FLISH
TETCC
«BYTE
«BYTE

call
FLEH
TaEToo
- BYTE
«BYTE

RET
FLEH
o
P
MOV
P
MOy
s/
O
MOV
fFeraF
M/
MOy
MNOW WE HAVE:
LEMIT CHECE
My
RIS
Bt S I
M
AL
Y
LRI
WJFRING
M
AN
My
AN X
MO
SRLE
MY
CALL
A0
DRI
JRIN
My
SLIE

TR0 CR/M DISKE ASSEMBLER VERSTON 2,21

Y

RETEXF 3
H

COMMA, BOXDUDL
COMMA
BOXDILD-, —1

GET

EXPRCF 3 XS
FEl

COMMA» BOXOUDL
COMMA
BOXDUD-, -1

EXFRCF 3
P
COMMA s BOXDILT
COMMEA
BOX DD -

Y&

i

1

RETEXF
I

X

FoW 3
B.H

Pl 4
C.a

AP 5
H

D L.
-
Bl
Loa 83
=Y,

Ho. B
]

H
PR
SRR
b

44
BOXNIR
APRY
H
I A

Ha
H
AL E
SR
H

=1

BUDINDIR

A E

H

AN

FAGE 2

RET 1

RESTORE Y=

p

FRESERVE FLAG



T, Za0 CP/M DISK ASSEMBLER VERSION 2. 21 : o ' FAGE
GRAFHT -

o

QUEE- = My E.A
§ODINDLE WITH FLAG BYTE
QO&F h Moy Al
QO70r E&HOH ANT i
Qo7 mEOn JRZ BOVONDR
Qo744 D&OZ ST 2
Sk
QO7&H7 F= BOYDR1L: PUSH PoW
Qo7FT7T~ o olaws CALL RZA
‘ 3 Hl. = ABZ ADDR. A = 24, B=YS, O=X5
O076 ¢ a1 auaT MAGIC
Qa7 Fi FLF Fol
QU7 Chooosc- CaLL BOXPUT
IDES BOXNLOR: FLISH X
i PO I
F7 RET RETFIN
0z 0000804 BOXDLID:  Jme CWHAT
a7 ShBS ANA £
FO R
ED44 MEG
ow ' RET
SAHROUT IMNE TO DRAW & BOX ON SCREEN
Qoacs = ﬁXﬁUT:gﬁMﬂV Esfy
QoEne . 79 ”Qwﬂ.—w” MEIV a.0c s D= X / 4
Qe - OF R
G OF REC
E&ZF BNT FFH
X4 = TR ]
elec =T M s &
g OFAINT FULL BYTE STRIPES
Qg 15 METLs DR o
QOwE 2E07 JRE MPTZ
QOR7” ZEAR MV T A, LOLOIOLOR
Ol oo OoRLS Call. STRIFE
QOwe 18F& JMER MET L
QOPE s MRTZe My ATR
QOPE - E&AO3 AT NN =
DOALT 1 IWR A
QoA 4F MOy e 3
O0aE & KRA A
[RIEAT: 2y on MPT I DR -
OOaE. wEOA& JRZ MET 4
QONT7 - o RRC
Do OF R :
QOHw FaARO CORI 1QO00O000R
QUART 1aF7 JMPR METR
GOAT ChoooRL” MFET4e Al STRIFE
GORO- Ak XRA A
: : : ' $ FALL INTO ... B

MODLLO 4
HEIF DRAW IF ZERO
ELSE SUBTRACT 2 FOR MA

an WE a2

2258

S OSLIBROUTINE TO FPAINT A& STRIPE
COORLS B STRIPE: PLIEH 4 Lo : :
COORET 0 : o PUEH B
COORES =EOOFFF =16 LRINAL e
COOR&T a8 AFFF LA LR INAL+4000H
OORY 4F ' MOy Cafy o0 L



T
GRAFPHI -

OORAT
OORR-
ORI
OORF -
OO0
aInlmh I

QonEe
OO4
Qs
OO A
QOUs-
OO0
oora -
O
[S1sing a R
OOCF -
OO0
Oont e
QO

OOnEs
OOna s
OoOns
OO
OO
OOl
ConE

QO
QoD
QODE "
GOLIF
OO0
QOELS

OOEZ-
OOERs
Qo4
QOES-
OOE&S
8] [:) pF

GOED
OO
OOES”
OOERY
GOED

COOREES

OOFZ

QOFZ

RS

Qo4
QOFS

20 CR/M DISK ASSEMBLER VERSION 2.2

e 68 ule

7B STRFL
FEOL CFT
LRI Iy JRNZ
TE MOV
AR ARA
A1) STRPZ: XR&
Al ANG
AE XA
77 MOy
70 MOy
IR AT
&F MV
7o MV
CEOG , AT
&7 Moy
1OER ThANZ
o1 FeE
El RO
PR TX
o RET

MOV

5 ROUTINE TO GET EXFRESSION,

OSITIVE

3 AND NONZERD
n7 EXPRCP: RST
T ¢ MY
B7 DR

. JRNZ

B CIRA
i JRZ
e | RET

s LINE DRAWER
07 L INEDR: &
70 MOV
F5 PUSH
= TeToo
2c . LEYTE

EYTE

3
bl
fad
B

]
0
+ 4+

[

07 RET
70 MY
Fs | PUSH
CF LINEDL: TSTCC
20 * .BYTE
22 + BYTE
+1
o7 RST
44 MOV
4L MOV
5 FLIsH

AL E

STRFZ

s Ix
=z

L

-
2D N e B

By
Y

ERL

TEHNIOPr YD EOX

H

MO TG

RETEXF
APR

&
LINED4G
L.
LIMEDS

RET
Aol
PEW
COMMA. LINED4L
COMMA
LINED4=, ~1

RETEXF

RET

RETELR

AP

Pl

DOMMAe. LINEDRST R&T
COMEA

LINEDG—, ~]

RETEXF
sk
Tl

i}

CEIER
O Fl

noEl
OO0 0%

&7
Fi
LF

RO

PR X
LDED OLDXY#
FOF Pl
MOV H.A
Bl
L.A

idd

Mo

-

PAGE 4

SURE IT IS

F:



TOL. Z20 CP/M DIk
GRAFHT

-

DOF &S 22 0000
QOFw
oA
QOFC
OOFE”
QLo0-
0103
OLO&S
01057
01w

T
E&O3
|
D&
= Do
OO olon
DOES

jah}

F7

QLOAT Cm QDo

Olon”
010"
GLOF”
OLi0”
GlizE”
0O1i4g”
G115
QLié&”
QL17-

oS
45
4R
(1]
=
£
44
an
oo

aiia” bl
GLiB- =0
110 we GUOn

OL1FE”
0121

01E2c

GEO0
78
=3t

0L aR0E

0l 5E
€31 s B

iy
78
CR3F
47
EE

Ol
Ol
Qlzes

ASEEMBLER VERS

F05
H

DIDDLE

&

LINEDZ:

LINEDZ:

807 LIMEDG:

s LARRY
5 H=Yi,

OVELDT:

Q1777

OL77°

WE NOW
L=ARS ¢

EEE

g

CaLl

VEDTL ¢

Dizn” SEO000s 0

O1LEO”
013
Qlazs

ol
7

=0

IshRcicEs
0134
ala7”
olmee
O1RAT

3
ocnoolew
@l

05
ES
4F
O&HO0

2100

RITTEN

VECOTZ:

:t:‘-l.

TON

SHLID
WITH
MO
ANT
JRZ
ST
=TA
CalL
LS
FOF
RST
JH4E
L IVERM
) &
M
M
MO
CAlLL
Moy
MoV
MO
MY
el
MY
s
HEWVE ¢
OYs. B
S

DECIDE WHICH

HIGOER
ATy

Mo
4qE
JEC
PN
MR
INR
N
A
MOV
ACHG
SHLD
PO
My
PR

THE INFAMOUE

FLESH
TR
SR
P
PLIEH
Moy
MV I
LXI

ORE 7=

21 FAGE 5

OLDXY# ¢ SET NEW LAST PLACE
FLAG BYTE

A,

L INEDE

FIXVAL# 3 SET FIXVAL

DVECT
X

X

RETFIN
DHOW#
VECTOR
E=X2

DREWING ALGORITHM
(=Y 2,
1

Eta il
B
COELTA
E. R
L0
Bk
.0
COELTS
He.
B
He=SON DY ) .
sONS (TS
THCROH
DELTA I8 LARGER
M¥, SMALLER MN
e
s [
E
WECTE
s i
o
o I
£
Ea &

bossSEN CIN 2

23R

M OTO A

MMMX
o

gl '
5 LRE AT PIKEL

Dol
o

5 MAKE
FIXEL PAINTING LOOF
PEW
REACLP
VECTH
R
Hooo
RS- T
RO
He FIETRL
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GRAFHT -

0141
ol4z-
0143
01447
Q147
o149
O14RB~
014c7
01407
01487
OL4F"
01507
O1sL

olmERs
Q155
S TN
01577
olEme
O15A
QO1ERY
olsss
O1EF
01407
Ol&l”
QL&ZT
(ARG
01447
OLES7
01477
Gléegr
D167
9] Noneg
Glan
QLaF
Q1707
QL7

b

017z
Q1 7E
01747
Q1747

0177~
0178
0179
01767
o170
017E~

COLTES

lEz
glazs

D185

o [an
Hts MOV
k1 , For
=28 00008 08 LIOA
FEOL CRI
2003 JRNZ
7E MOV
A ‘ XRA
Ak VECTws XRA
AD ANA
AE XR&a
77 Moy
=l FOF

ASSEMBLER VERSION 2,21

FAGE

B

BE.M

H
FIXVAL#
1

VECT®
A-M

ZYIJZW

M. A
B

§OINCREMENT COORDINATES

B QOOO0W VECTZ26: LHLD
7E My
o4 AL
BRI CMF
0D JRC
P SUE
47 MOV
2E 00000 LHLD
Th MV
o4 AL
=57 MOV
7B VELT. MOV
o] ADD
aSF Mz
1808 SMPR
47 VELD MOy
BEOO000E 08 LHLD
T MY
aF RRC
SOFE RN
75 MOV
&4 . AL
=57 MOy
s END OF LooR
Fi VECTS: FOP
e R
20D SR
Los RET
$ SUBROUTINE TO
TW COORDINATES
ES COELTA: FUSH
5 PiLiEH

=
]
[
a8

T

R MOy

D QOO0 uﬁ

ER
fated
[ ]
AF e
EUQ»

el
KHG
Mo
AL
XRey o
ERC

QOO0 06

MMM X
A B

H

L.
VELTS
I

E. A
INCROH
. I

&
s £
A
ECTS

3.
ITNCROH
AP

H
I
&
L
E
W
B

VECTS
£, 10

H

DA

Pl
a
VECTZ

COMPUTE DELTA AND
H

{1
Lo 2

_EGNEXT#

Lo B
QWNEXT#
a

‘B
o , 3 IHMPHTE SUN(DELTAY AND
‘B4 N ORA

ABS(DELTAY
H

INCREMENT FOR
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GRAFHI —

184~
OlEs
olEes
018A7
olae
Q1an-
O1EF
Q1=
alwar
oiw4”
Q15

0194

Q1977
Oy

01997
01987
Gl
O1wE"
(S ENATS A
01A17
oiAz”
01A47
01047

olas”

-~

OLa%
01667
O1AR~
OLACT
OIRE”
OLaF
OLROG”
OlR2”

OiRET

OlE4-
olps-
OLR&”
oLR7-
GlBa”

olEpe”

GiRss
QiR
RERCingy
O1lEF-
GlCO”
Lot
(0N iy

Q14

QL&

QL7
oloE

2E07
4
n
En44
47
1307
RS
2E02
=EQL
45
4F
01
E1

(Y

7B
FESO
SEOS
FERO
fREs
75
FE2C
SO
FED4
sy

05
TH
2F
C&ET
=7
TR
&S0
SF
s
FF
B
EB
ol

e

214000
7E

EA5S
77
3

70
FE4E
BOF&

s
FE
=F

COELTI
Oy A
Asl

JRZ
LMY
MOV
MEG ,
Moy Eis
JMER DDELTR
ORA L %
AR CRELTSZ
MVI f.1
MV Bl
MOy e £y
O I
PR s}
RET
$ RELATIVE TO ABRBSOLUTE CONVERSION W
RZACLFP: MOV A
R =0
AR e u LIEY
ORI OROH H
R
MY
CPI
SR
LRI
RO

CRELTL: POS CASE

CDELTS:

CDELTS:

aa LY E A, I
44
R2a
O

$ RELATIVE TO ABSOLUTE CONVERSTON
RaEfe s FLISM 4]

iy .1

ZMA
Al
M e &4
MOV
SN - BO
MO
HRG &
RELABLDINTRLL. IFE
S0 1

KHG

FioF I

FE E T T

$ COMMAND TO ClLEAR SCREEN )
CLRECR: 8

+. BYTE

Ho 4000H
.M

ANT O1010101LER
MoV M.

IMXY =

MOV s H

CPI 4EH
JRNZ 0 CLRLF

VIIM GOODTES

FLSH o
MOVE
Dl ]

LXT

CLRLF: MOV

2 RESET

4. BYTE

CALINTRZLLIFE . INTR. 4

FAGE 7

o

ITH CLIPPING

b -0

« ENTF. « DRET 732

[ .;é:aé
A

LRSET 711
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GRAPHT -

QLo QOO0 OR » WORD VIMX 4
O1oE” 0004 < WORD &
oiche QOOATOC « WORD INIDEVH#+4A
O1CF~ o1 POF 0
R R vk F7 RET - RETFIN

‘ « END
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CHAR -

8]

[WIeions

Golo”
Ooins
Q014
Qols”
QOle”
oole
OOiaT
QOiE”
OOLF”
GOz
QORE
QoR7s
Qe
OORA”
OOER”
QOZFS
GOEs s
CQmeE

ot
It

QORI

QoD

QOIE-
OOEE -
ooqes
o043
O04ms
Q47
QO4%
QUL
Qo4
QO4E
OOE0 -
QOEE
O0E4

AT45E
4
43404541
o

SaEs

oE
AEATED
L4
4494
]

a4

Cé

47 4F 54
CF

47 4F RS

ooy oo

[t
HEA4ES4TEE2
CE

42 dF

Ak

LG&4F

L

AP AESOEE
AL
BOEZAT4E
L
HERL45
il

24k

4

B4

oF

FiE
T
“F
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