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FOCXY

THE SAMET
EONCX
EDCCX
CPHLDE
RETYFE
EDINCY

EDOCY

CFHLDE
RETYFE
CHECK - DO STRINGE EQUAL EACH OTHER HERE

EDFN
ELFD

o

M
RETYFE
I

H

A

o FCHE

o
GETCX
ERQCX
GETCY
EDOCY
I

o
GETCX
EDNCY

- GETCY

EDNCY
I

n

ETOCX
SETCX
EDOCY
HBETOY
0o

8
EDRCX

CBETCX

ELNCY
SETCY

R

UPDATE BOTTOM CANDIDATE A% FER CHAR TYPE



TOL Z&0 CF/M DISK ASSEMBLER VERSION 2.21 ‘ : ‘ FAGE 11
EDITOR - ' '

oo
0zAz°  TE NEUFD: MOV A.M
Qza37 FEOA : LRI NL
OBAST 2001 JRNZ « o NOINL.
OZA77 23 INX H
OSAST  BD AB10 W NONL: SHLD NEWECT
OZABRT W ~ RET
; SUBROUTINE TO RETYFE THE ENTIRE SCREEN
: START WITH TOF AND TYFE AWAY UNTIL NULL HIT OR
: WE G0 OFF THE BOTTOM. REMEMEBER THE NEWLINE PLACE
1 JUST BEFORE AS BOTTOM
ORACT REFAINT:
[CTAI e T 0000 14 CALL. RESCXY
OZAFS  2A &B1S LHLD TOP
O3EZT ZEOC MV I A, CNTRL
Qap4 s NS R bt I ; CALL FOSTY L
OZE7 44 oMoV E.H
R

CLEAR AWAY THE SCREEN

(X33

INIT NL FPOINT MEMORIZO

Xty

OBBSC 4D . MOV L
OzZR?" | 7E ‘ o LOOP: MOV AM
OEBAT A7 o ANA Al
O3BR” 2810 ' JRZ » o NLILL
OEBLDC CIN 0000 0F CALL GETCY
QRCOC T DS : ' FLISH o :
G N R S LT T A ALl FRETYF
(LTt ez AR « o MIOML
QAT NDCROZAA BIT L SCONEEDL.CLET (XD
WICIAS PEOA JRZ « o ML
OECC ol FOF I
QRO En4: &Hde% « o NLULLE ZRCD BOTTOM
O30 o RET
Qznzs 44 » o MLE MOV B.H
: MT
OanE 41 MOV e
03047 - FEOA , CPI ML
QR0AS 2001 JRNZ -« MONL
ORDE- W3] : : INX B
QRO CoE 0000 18 o NONLE CALL SETCX
OEnCT I - PO I -
Q300 S0 00008 1% AL SETOY
RG] =X W R ot i 1T . ‘ ZALL FEETY L
OZEZT 23 TNX H ’ g
03E4 " 1803 ‘ . JMPR o w LD
: ‘ $ SUBROUTINE TO ADVANCE THE CURSOR FORWARD A CHARACTER
OZEAT 28 L4687 FORWC:  LHLD FOINTER
a3ER”  TE M ARRY
OZEAT - AT , ’ ANA &l
O3ERT R ; o REI : )
OZECT  CIO0000:0F CALL GETCY 31 BAVE Y
OIEFC . DS : o PUSH oo '
COIFOC LD OSAsS - CALL FRETYF
COEFEC DL : ' COPOP I A
OFF4°  CD 000G 1w cakl SETCY 3 AND REST , ,
L S BOO5 o WJRNZ CFORWL I 3 IF FUNNY STUFF ADVARNCE

A NULL?

~g

YEF ~ RICKOUT

Ty

FRETEND TO TYPE
JUMFOTF NOT NEWL TNE
DID WE SCROLL TOO?
NO

ECTINEYT SRS Y S

YES — WE IS DONE
BYE BYE
REMEMBERIZE NEW NL. FOI

XERRYE 1)

Was THAT A NEW LINE?
NI
YES -~ FUZZ TO AFTER

g

T

X

23]
(AR



TOL. Z80 CP/M DISE ASSEMBLER
CEDITOR -

QRFZ
OZFAS
OFD

OZFE”

OFFE”

04017
Q402"
04037

04047

Q407
Q4037
G40B7

Q400

040F
04107
aq413-
0414~
04157
041"
041w

Q410
04207

04z
0424~
0427
4R
040
O4ZE"
O42F 7

04317

Q4327
Q4357
04538
Q437
04387
4307
Q43R
o430
o430
Q43F 7

0441 "
a4z
0445

*,

04447

ol R

oy
]

22 L4877

20 L4RT

TE
A7

OO QOO0 OF
[

2R ALAS

ES
OO o000 OF
0
COOS67
o

E3

CD 0000 1%

0SS
EDSR &44%

oD 0000 0R
TEOF

BEOA

G OEas
DOCRO246A
2004

0l

E1

1amn

juR)

S0 QOO0 1
E1

7E

87

2000

e

TE

e et

FEQA

2R0S5

ol
ED,QQQQ:13

e

BEOA

B v W o VT e

u
k]
®
?
»
k3

INX

RET

VERSION 2. 21

H
SHLD

FOINTER

ELSE FALL INTOL ..

SUBROUTINE TO

FORWL.#

LHLD

Moy
ANA
RZ
CALL
FLSH
LHLD
FLUsH
CALL
FLISH
CALL
FOR
XTHL
CALL
FUSH
LIDEDR

F THE FILE

L]
k)

» « ATROE

. W NOGDE - POP

S

e
Lmom LH"-."

AL
JRZ

WE ARE NOT

WE THINE!!
MV
CALL
BIT
JHENT
FOE
PO
JMFR

WE ARE AT THE

FPoE

ZALL

FOF

Moy

ANA

JRNZ

DX

MOV

INX

N

JRZ

CALL

RET
THANGS
MV

ME

Ok

YET

b

ARE Ok

MOVE FORWARD
POINTER

As M
A

GETOX

o
CLURRENT
H o
GETCY

o

FFMLF

o

SETCY
i
BOTTOM

CPHLDE
. . ATED
AT THE EOTTOM

G ML

FRETYF
SCNEED, S 2T X))
« - TRO

0

H

v JOIN
BOTTOM

o

SETOY

H;
AT |
{:‘!.
s u A

+ )

A M

H

M-

v w 1R
SETCY

ASNL

FOSTYL

"
k]

e uE aw

an

1y

13 e an

B

=y

FAGE 12

A LINE

IF ON NULL — FORGET IT

FIND
DE=CY _
ML= CURRENT

FOLLOWING ML

ARE WE AT THE BOTTOM 0O

MOVE Y DOWN 1 LINE

ML CHECHK

CHECE FOR NEW LINE

THERE AINT NOWHERE
TD‘GQ,

TYFE A REAL LIVE MEWL.T



TOL. ZQQ CR/M DISE QSSEMBLERFVEREIQN 2.2

EDITOR -~

0448
Q440
Q44F -
Q450

D4EE
04567
Q45D
o450
Q450
Q44607
Q0441

Q844"

Q4677
Odsm
Qb
Q4487
Q4407
Q4LE-
Q471
Q475
Q4767
Qa7%"

047487
Q4707
o4z
Q4247
Q4a5-
Qd4Ea
Q4
040
0400

O4aF -
Ly
WEACE
04347
Q4967

04987
O47R"
O49E~
04527
04857
O4QH"
0449
046887
C04a00
G46E

ES

O 0000 OF
s
cooos7a”

2R L2188
CoOSA7
22 ABLE

o
CDoOooo: 1w

22 64A7

2 A4AS

El

20D QOO0 OF
o=

[ N L

ED4S 6487

I
COQO00: 19

(e

20 G4AAT
EDSE G463
(IS IRININE R

g
Lo

2R
22 LH4A7
CD QOO0 OF

S
SE7F

CoN 0Sas~
I

SO OOO0: 1w

OOCRORAE

o \

2A £4A5
EDER 4463
O o000 08

o

T OO0t OF

ns

O O0Q0R0F
nso

ES

PLEH
CALL.
FLIEH
CalL
LINE
LHLI
CALL
SHILD
POF
CAlL
FOF
EHLD
TER TOO ‘
oo JOTME

- o NOEHE

SHLD

MOV
MOy
FOF
ZALL
FLISH
Al
SRCD
FOF
AT
RET

FAGE 13

I

GETCY -

o

THLLINL. , 3 THEN TYPE OUT THE NEXT
TOF
FFNLF
ToOF

i
SETCY
H
BOTTOM H

+ RESET TOF POINTER

CHANGD THE BOTTOM FOIN

CURRENT s RESET THE CURRENT LINE
B, H | :
Cal

H :

BU=NEW CLIRRENT LIME

HL=TARGET X

CGETCY

o
HORICX
FOINTER
I

SETCY

3 BACKUP A CHARACTER

BACKC: LHLD
LLDET
Al
RZ
FILE
nox
SHLLD
AL
FUSH
MVI
T e
CAaLL
FOF
CAaLL
BIT
RZ
NY

FOINTER -
FIRST
CPHLDE
§ KICKOUT IF AT BEGIN OF

H
FOINTER
GETCY
0 . .
Ay RUBOUT y PRETEND TO TYFE A RURBD
FRETYF
.
SETCY
RUBACK , CL8T X))
y KITCKEDUT IF NOTHING FUN

 ELSE FALL INTO...

i BACEUF A LINE

BACKL:
© . LHLE
LOED

CCALL

RZ
CALL
CPLIEH
LAl
- PLEH
O PUSH

CLURRENT s IF ALREADY AT TOF
FIRST 1 IGNORE
CPHLIE

GETCX

o
GETCY
I

o ‘ 3 BAVE CURRENT



TOL Z80 CP/M DISK ASSEMBLER VERSION.

ERITOR -~

O4AF -

O4BZ "
4Rz
O4RB7
O4BA”

O4uCT
o407
G4RF -
Q403
(AL O
O4C7
Q405
O4CR”
O4CE "
o4n1 -
SO40E
a4n4 -
04T

Q4L
Q4T
Q4TI
O4TF <
Q4EZ"
Q4 &
Qa7

Q4ED
04ED”
O4EE*
04F 1~
04F 3
04F4~

Q4F5-
O4F &
Q4F7~
O4FR~
- O4FE”
S0z
OROz

OS50 &

OSHO7 7

COEOA

=

OS0R"

OS00-
O OB00-

OS0E -
OS0F-

oELE

05147

O
CREOF

Ch Os26e7

El
EDSR 4518

2O QOO0 0s
2020

]

FIES

FIoizli &7a0
OO7ELO

2F
p
COQOO0E0&
O QOO0 14
Chr QOO0 14
FIIEL

El
ES
chy Oos787

E1l
22 &3la
28 AART
Cor 05077
EN4:z &40%9
[

Laoo

Ll

EL4Z £405
E1

DDSELD
L&OO

1%

ER

El :

3 :
ED4E &£4A5
Chr o5g5s
ED4z &4A87
o1

oo
o

QOO0 1w

Do oo00e 14
44 '
41

7E

a7
cEo

O5A7 7

DOCROZAS

s
3

]
k]
2
2

REZROT:

u

 RESET

LTSS

CALL

DID WE BACE WP PAST FIRST LINE ON SCREENT

FOF

LIDED
CALL
JRNZ

-y
S
o dn

FFPNLF

H

TOF
CPHLIDE
o o NZEE

FAGE 14

2 BET BO AT PREV NL

3 HL=0LD CURRENT LINE

3 NO

WE DID IT!? SCROLL DOWN A LINE

PLISH
FLISH
LXI
MOy
CMA
INR
CALL
CalL
CALL
PO
FOF

FLSH

CALL

FOF

SHLID
SHL.I
CALL.
SROD
PO

SMPR

WE DID NOT BACKUF BEFORE FILE

SRCD
FOE
Moy
MVT

W N

LA

XCHG

E{ .

Y

Y s TMPARD
AsCLYF (XD

A
BLIOROX
SCROLE
RESICXY
Y

H
H

THLLINL.

H

TOF
CLIRRENT
RESBOT
BOTTOM
I o
. SPOT

CLRRENT
H
E.-C.YF{X)
[t 0

o

3 HL=PREV NL POINT

$ TYPE FROM THEIR OMN

CURRENT AND TOF FOINTEREZ

$ DE=CY

START
5 CHANGE CURRENT
s HL=NEW Y

COMPUTE NEW CURSOR FOSITION AND RESET

L EPOTE: POR

FLUSH
LECD
CAlLL

SRCD
FOF

CALL
RET
IN HL=TOF

CUT BO=ROTTOM

CALL
MOV
MOy
MOV
CANA
RZ
Call
- JRZ
BIT

LPUZLE

CLLGPUZE
CECNEED. .

H

I
CHRRENT
HORTOX
FLOINTER

o

SETLY

FRETHL.

3 HL=TARGET CX

ST K



THL 220 CP/M DISK
EDITOR -

O51E”

OELw”
031A7
OZ1R”
OE1C

omin

OS1F -
05z ¢
G
0Ez4”

OR2A

;"\

0SzZA”

DEER”

QEzos
0520

L

OSB3I0
W laic i
0535
Q5R7
A “‘)l::‘f‘n"'i -
(’ ‘\_l
05“8

253

osEne
Q5407
05417
Os4me
OE45
QOS47
Q54w
QS4B
OS54
oS40
Q54"

OEEL
RS~

(.)-.'-.‘ P S

(8 b v ol

“)t: ffx -
0557
OSEA

Bl e

EDSR &403

i
44
4L
7E
FEOA

2008
oD O000: OF
2004
ks
o 1 -“.
LE

2B

CDOoOO00s Os
7E

2004

FEOQOA

2005

FEQA

20F1

]

4.4

41

O QOO0 1E

7E
A7

=00E
El

e

/nm (E Q?f

'ﬂl

A‘“EMBLFR

@B ed aw eE am

unBU e

‘;;Pu23=

s LT
FPNLF
G

VFR’IHN

RNZ

MOV
MV
MOV
INX
CRI
JRZ

JMPR

INX
JMPR

LDED

DX

o MOV

- CALL

. «FNLO:
W FNL1:
T |
.. FNL:
EWLINE

.« BUFO:

o « BANGE
.« BONGE

UF N

I%

IT
.nBHN1=

FRETEND

MOV
MOV
CPI
JRNZ

JRNZ
FLISH
JMPR

INX

FLsH
nox

CALL
MY
JRNZ
ORI
JRNZ
CRI
JRNZ
INX
MY
MY

CALL .
TYFE FROM START OR PREV

a«u .t-.l

A
- H
N

E.H
L
™

L.
« o PUZL

. FUZZ

H

u -F”z.r...

SUBRDUTINE TO FIND PREVIOUS
IN: HL=CURRENT LINE POINTER
BC=PREVIOUS
EVERYTHING ELSE IS F

FIRST

H

EaH

[
A M

- NL

MEWLINE FOINTER

LIBAR

"
k.

. .FNLO

CRFHLIE
« o FNLT
o :
w o BONG

H
H
H
CPHLDE

A PR
-« BLIFD

- ML

o BONG
ML

» » FNL
H

B.H
el
RESCX

TIL WE HIT THE

MOV
ANA

JRNZ

POR

RET -

- CALL

JRZ
FOF

AL M

A
H

FRETHL
. « BONE

e

13

3y

w2

T
oy
il
m
i

MEWL.INE FPOINT

DE=FIRST CHAR IN STRIN

SAVE FORWARD SCAN LIMI

L BACEWARDS FOR A N

REMEMBER WHERE NL IS

NEWL INE

SCANNING LIMIT WHERE WE CAME

L]
?

e BONZ

FROM - THE FPLACE WE WRAFFED ARDLIND OR STARTED FROM LAST

NULL CHECHK

JUMPOTF NOTHIN FLUNNY
DE=LIMIT



TOL Z20 CP/M DISE ASSEMBLER VERBIDNFEuzl

ERITOR -

QEE0
O5&07
05&1L”
Q5L

OSaT
5L
OSAST

OS&7
O5&A7
O5&RY
QB&CT
O5AD
O5&E”
05707
05717
05747
OE76

Q05777

“-

Om78
COETw
08767
OE7R”
OmR7E-
OBR7FE-

OSER

LN

{)E. : c.~’

0S8

OSEar
{")ﬁ'(:u:;;
( ) Jl |ﬁ -~
OFER e
"’t:'x“' :- o
O5gF -7
QSR
QS
0597
OERE

OE9es

Qs
Ooel
O5EwF

‘") 5 Q (:) .,.‘

D QOO0 0O
s

0
44

L

o0 0O

SN QODOe 13

7E
a7

L,. D]

FEQA

s

SO OBAS S
ZEF4

ChOSARS
o
o Bce s

K
ot

18F3

oD 0001 =

0A
A7
]

ES
Choo5as
In&EOR
DDAAGT

2008

 ER

CoID Q0OORoE
R L

mEO4

03

1EEL

CALL.

RZ

FLEsH

MOY
ND

MOy
« « BOMZE:  TNX

JMFPR

IN HL=CURRENT
DUT HL=FOLLOWT
FFNLF: CALL

» o NCHER MOV
ANA

RZ

IN¥

LRI

RZ

oAl
JREZ

NI ¢

B am a3

FIX |
RET
3 TYPEOUT STUFF
§ HL=ADDREZS TO
THLUNL: MOV
ANA
RZ
CALL
RNZ
CALL
INX
JMFR

[EL T E IRV T !

HWRILX“
w u H‘JF\.L "

Call
LDAX
ANA
RZ
FLISH
CALL
MoV
My
JRNZ
XCHG
; KTHL
HEM - ‘
‘ CALL.
PO
ARG
INX
JHFR

EITHER GET A& OX
THE PREVIOUE CHARACTER BECOMESD

CRFHLLDE

o
B.H

s L
H
- « BONT

NG
RESCX
AL M
A

H
ML

FRETYF
o w NCHE
H

LINTIL
TYFPE FROM
AaM

A

FRETYF

FOSTYPR
H
THLLINL

TARGET

RESCX
B
A

H

FRETYF

LD XKD
Ha CLZX+1 (XD
.o HORT

CRHLDE
IS R Ak i
ww HORE

B

.« HORL

A NENLINE

I RRET RN ]

we

FAGE 14

TS WE AT IT?

WE GOT IT

ELSE

REMEMBER THIZ WRAFAROL

SUBROUTINE TO FIND FOLLOWING NEWLINE FOINT

FICKOUT ON NULL

OR N

CHAR WRAF ARDLIND — =0

WOLILDY BE TYFED

XL R R

s oear

g

e

FRE-TYFE IT
BUIT IF WOULD BE NL
ELSE REALLY Imx IT

HORIZONTAL INDEX CX FROM THE CURRENT LINE FPOINTER

WE PRETEND TON TYFE FROM THE LEFT HAND SIDE UNTIL WE
CX OR WE FORCE A NEWLINE
ITC

GOOD QLD NULL CHECE

TOP=TARGET

HL=NOW

UEmNDwaLzTﬁHGKT:TQF=T

IS5 NOW  TARGET?



TOL Z20 CR/M DI%K AZSEMBLER VERSION 2.21

EDITOR -~

0SAzZ"
05AZ”
0SAk

OSAT7S

QSAE
O5AR7
OEACT
QSAF
OERZS
OSR7 -
OERE
aapR-
OoRF
[ Lo 100 A
OECE
QoS
OS0&
OBC7e
osECar
OSine
83w e

oEcCD

El
CIN 000012

o

7E

ChO Q000 0E
05

OOSEOD
DOCBOZ2AA
DDCROZAE

A7

CI QOO0 0
NOCROZ&A
200

57
DoO7EOn

BE

ThH

[l

o

oD QOO0 1s

T3 Q0000w

LWFRELY

3 DE=THEN

.S HORLE POP

.« HORZE CALL
RET

H
SETCX

s PRETEND TO TYFE THE CHARACTER FOINTED AT BY HL

FRETHL® MOV

3 PRETEND TO TYPE A CHARACTER

FRETYF: CALL
FLIEH
MOy

CRES

RES

ANA

CALL

BIT

JRNZ

MOy

Moy

M

MOy

PR

RET

AL M ’
IN A
GETCX

o

E.Q.CY(X)

SONEED, C.8T(X)
RIBACE , C. 2T (X))
“ ' ‘
nCHAR

SUNEED, CLET X
. FREL

0. A

ALY (XD

=)

A, T

0

¥ TYPE PREVIOUSLY TYFPED CHARACTER AT SAME PLACE

FLZTYRS
FOSETYL:

CALL
=T
JME
-« ENI

SETCX

OCHAR

PAGE 17



TOL Z20 CF/M DISK ASSEMELER VERSION 2,21 | FAGE 1=
EDITOR - :
b+ SYMBOL TABLE A4+t

AAEN QOOEF ' ALETZ  0000:04 X ARG QOOOIOE X ARGEETE &O00
BACDEL 0129 BACKD 04767 BACKGR &S00 BACKL  O49R~
BLANE Q020 BLIBOX O0QOO204& X BOTRAM AQQO BOTTOM &48%7
CHARSL &S00 CLEARS 40CA CNTCE 0000507 X CNTRL. 000
CNTRLZ &S00 CNTRLD &5D9 CNTRLL 0015  UNTRLZ ASE4
COPDON 02417 CPHLDE 0000208 X CRLARE &110 CRLEIZ 0140
TR 000D CEBLOK &&80 CEFLAG AZAOQ CURBAL 01017
CURCYX - 4214 CURCY  AR14 CURDWL 0110~ CLURDWN 0119
CURFOL Q100 CURFOR 0109 CURREN 4A4A% CURLIF 0111
o, 0 o011l [ % | o0l C.0X QOOR LY QOO0
L DR nla kgt CL5T QOO2 C.X 0003 C.XF OOOF
CLXE 0007 C.Y OOOS C.YF 0010 C.YS 0009
DCHAR 00008 0% X DOTON  ASCE DELCHR 0O12E- DELLIN OQlaF~<
DEVEBL 4S89 DEVCLO &579 DEVILL AS7R DEVELE &570
DEVCLE &57F DEVCLA &5 DEVILE ASS3 DEVILA A5E5
DEVIL7 4587 LEVFR &50CR DEVHCR 4%8F DEVMD &S8R
DEVNM  &5R7 DEVNT  AS30 DEVTNA &SRB DEVTNE 45EF
DEVTNDG &503 LEVVA  &SRD LEVWAR &579 DEVWE  &5C1
DEVVEL &5%1 DEVVD &S0 LEWD  ASC9 DEVYN  &SE2
DEVWE  ASCT7 DEVXCD ASB3E DEVYDD ASRES : DIVI& 000008 X
DOLFLH &2ES DOLPFT AZEA DUMBSET 4577 EDBCNT 44AD
EDCCNT A467 EDCLIT QOC7~ EDCLUNT OOEZ” EODISF Q08D
EDIT QOO0 I EDLONG &212 EDMODE &&10C EDNAME £481
EONCX &S00 EDNCY  &20E EDNEWS &4A% O EDDCX AROS
EDDCY &304 EDFN  ASOQA . EDRD &S04 EDPTREC &44AR
ELFTRL &40% EDSTR  &21A ENDING 01287 ERARIT 0002
ERRFGM QOO0 OR X ER.ARA QO2F ER. ARG 00324 ER.ASN 0015
EF.BOX 0014 ER.CHN 0002 ER. CMD OOLF ER.CNY 0014
ER.COR O0L1R ER.CTL 0034 C ER.DEL 002& ERLDOIM QO30
ER.DIV OOl ER.IOF Q037 ER.DEE OOL1e ERLEDT 0035
ER.FMT 0038 ER.FNF Q010 ER.FOR 0022 ER. IMF 0003
ER.LAER 0025 ER. MAD OOZ2 EFR. NAE 002D ER.NAM O0Z%
ER.NEG 00324 ER.NOT Q023 ER.NUL 003%. EF. NUM O0ZE
ER.NXT 001D ER.OFL Q017 ER.OFN 0014 - ER.OVE QO1E
ER.PAR 0024 ER.REN QO20 ER.RET 0024 ER.SEF 0021
EFLSNF 0031 ER. SFC QOZE - ER.ESTHE 0004 ER.SW Q032
ERuTER QO20 ER.UFL Q033 ER.LUNF Q027 , FSDARE OOLER
EXF 0000800 X EXTDEL QOZE E.HVAL 0002 ' E.LVAL 0001
LEIZ 0005 E.TYF QOO0 E.val 000l FONTH - 4502
FONTI &S0 FONT  &S04 FONTE 6505 FONTL  &5Dé&
FUNTY  ASEQ FONTY  ASESR FENLFE 0547 FIRET 4443
FLAGE &SCR FOREGR &5D0O FORWD  OZE&” FORWL OQ3FE~
FPNLF  OS2e~ FRAGST 0400 FREELS &5ES FETDOL &480
FETINT &REL FWOFTR 4SE7 GETCH 0000800 X GETCX 0000 0E X
CGETCY O QOO00:0F X GNCXY QEels GNSTR  OLES" GOCXY O3S0
HCAREA &S993 HORICK OS5@se INCRO  ASED INCUSE Q000210 ¥
INSERT 01237 INSLIN O1CE~" - INSREP JUNE 6542
ERLOCE ABF1 - KEYFLG &7FF KEYFTH EEYTRE &7F7
LFE o00a LISTON &ASED ; MAZSTL O MACTOR A2SE
MAXFRG 0040 MNMX | ASER NEBLEER 0000 NELEM 0001
CNBUPD O3ART ' MEGRD 01047 NEWBOT &510 ML OO0A
CNSADDR &802 NUMBUF &483 NXTVAL 0000211 X OFFICT OZSE-
TOLDCHR 440 R 1 i I 1 S A COLDEEY 6490 o LDXY  ADEF
ONEBUF &72% OFRL . 0014 o OPREP AEER OFRETE &547
OFRSZ  ASSD , OUTOFF &ZE7 CPONT  ASSE : FCRET  OL1F~




TOL Z20 CR/M DISE ASSEMBLER VERSION 2,21 FAGE 1%
EDITOR - ‘
Ftbt SYMBOL TABLE A4+t

FIXVal &5EDR . FNCXY  QR&F FOCXY  QREE” FOINTE &4487
PONOFF  ASDA FOSTYL OBCC FOSTYR OS0%7 FRETHL., O5/77
FRETYF O5H57 - FRINTR &540 FUTCUR Q0008 12 X RAMEND 7FFF
RAMETR &%00 RANSHT &55F REFAIN Q3680 RESRBOT OB077
RESCX OOO0s 13 X REZCXY Q000214 X RESCY QOO0 15 X RETYRFE OZB4&C
RMOTMF &533 RUBACE Q005 RURCQUT QOO7F SAVESE 4250
SCNEED 0004 SCROLE 0000216 X ECRWIN 470D SDEL 0000217 X
SETCX  O0Q0sis X SETCY  QO00s19. X SOPRSF 530 SOPRSZ A53
STACK AQDS CETAETD &000 STRSIZ &200 SURBST AB34
SUFDAT Q2é&e- TAR QOO TAFBLF &4B3 TAFCON &4A4F
TAFFRO &4E1 TEBFEND A533 TEMPHD &00A TEMRFS AZES
THLLNL OE7& THFARG &7A0 : TOF HI1E TTYREG &2461
TTYEND &2E1 TTYINT &2E3 TTYRFTR &2E1 TETWIN &A7EZ
USRTFL &4%0 UEREND ASF 1 VIFTR &573 VIICHAR &40
VIONLF  &BCF VIFLH 4545 VIIICED A543 WRMODE ASEE
ZGIMZ Q0001 ZHREND &210D $OADR - 0010 FADDRF QOO7
SOADDORT 0005 HSA0NORE QOO HAONY Qola FANYNA FFFT
$ANYVA FFFE $ARGFT Q011 FRGFTR QOOF SENDL. 0007
FCALLE Q00n SCMDAD OO1a SCRPLEL 0024 SCERLO 0028
$DATAR 0007 $DOLDE 0001 FOOLOO 0002 SOVAL 0000
SEND BIND SFADR QO0E SFLAGS Q002 SFORBL. OO24
SFFORFT QOOR HFVAL 0004 SGOSUR O01A F1TADR QOO
SINFERL OO HFINFFT QO1& HIVAL 0004 SREYRL 0024
SLENGT Q0001 SLINFT OO0% . SLOCRT 000w SMIBRL O0O22
$MIBEN QOLR SNAMAL. DO0OA" SNAME 0004 SNASCT 000w
SNDEL. QOO0 SNLINE QO03 ’ SNLILL - 0002 HSNVALLE GO05
SREFEA QOIE HRVETIL Q013 HSSAME 0020 ESARCT O00A
$ELEN 0004 FSTRAD 000 SSTRET 0003 $TAF 0000 v
$TYFE Q000 ‘ SUSE 0005 LELNE, 000003 ¥ CJOATA. DO00O% X
LPROG. OSDO- X »
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KEYSCN -

Qoo
slslnic R
OO0&”
OO0
[sInleTA 0

Q00
Q00D
QOOF -
Qoni0-”
0011”7

Ooles
QoLzs
Q0137

a0 1&7
Ol
oolLw
CO01RS
QoL
OoinT
QOlE"
OO1F-

01 0414
11 &5332
En7a
E&SF

L OE00A

R

10F7
AF
12

o

05
OEOOG
OF

e
@
@
e
@
@
@

=

@
@
e

@
@
@
@
@
@
&
@

W

@
@

3

@

v « INSERT @83, ASM
« REMARE, / :
#*
H O 3
-
EE TR E T
#*
H#
’“'
2
O
B He

WHEN YOU CARE ENOUGH TO PROGRAM
THE VERY BEST"
IGRASS VE. 0000
BY JAY FENTON. NOLA DONATO, AND TOM DEFANTI
(cy 1978

/

o L INEK
- IDENT  KEYZON

LFREL
« INSERT A IOERLL AEM.
« INSERT A ZRAM. ASM.
« INTERN EEYF:EN
« INTERN KEYSCN

f EASY ENTRY EEYPAD SUANNER
FEYFSNG LXI B.0414H P RC=COL #/FPORT #
LXI [ KEYFTE
» o SCNLE INF A 2 GET A COL
ANT 3FH 3 ISOLATE RELEVANT
JRNZ o SONE §OJUMFE O TF SOMETHING THER

INR = s BUMF FORT
InINZ .« GONT
XRA A ‘ |
STAX D | 5 SAY NOTHIN FOUND
| - RET
: GOT SOMETHANG ~ LOOK FOR THE HOT BIT

W o SCN2E DCR B 3 FUDGE COL 70 O-2

MVI .0 C=RIT COUNTER

Cew SON4E RRC | : 3 COUNT LINTIL EITVSHDNE

LIF
” JRC e W SONE
INR i
O JMPR . L SCN4 S S :
e BONZE MOV A, COMBINE WITH COL #
CRLIZ
INR A O GIVING HEYCODE 1-24



TOL Z20 CP/M DISK ASSEMBLER VERSION 2,21 ‘ PAGE =
FEYSON -~ :

alairdule 47 R (LY B A
o0z 1A ’ . L.OAX g
OO A XRA B
aleleich i RZ .. 5 NI
0024<  TE j MOV AL B
QOZE- 12 STAX ]
QOR&” e RET ‘

H EMUATE?-

OIFERENT FROM LAZT?

e

QUE0 SLBITM=20H P SHIFT LOCKE BIT IN KEYFLG AND LEDS
0040 - MDEITM=40H 3 MODRE BIT SAME STORY '
ulaluic CHIRAM=2 s LOCATION OF CONTROL EEYS
Q003 CEI1IBIT=3
QO07 CE2RAM=7
L0004 ’ CEZBIT=4
QOO0 Sk 1RAM=0 H LJ:":IQTIEIN OF SHIFT EEYS

alulale] ‘ SEIBIT=0
OO07 SEZRAM=T
OO0z SEZRIT=2Z
Q000 TOERAM=0 3 LOCATION OF TORKEN EEY
QOO TORKRBIT=2
alaled] : e SHYLOk=1
Q004 ESCEEY=4

FEYCODE NUMBER FOR SHIFT LOCK KEY
FEYCODE NUMBER OF ESCAPE KEY

e 3

3 KEYBOARD SCANNER ROUTINE
y IF A KEY HAS BEEN PRESSED. CY IS SET AND THE CHARACTER
I% RETURNED
1 IN A. ; , .
Q027 Q1 FE2C o EEYSZOM: LXI B OFE2ZCH ‘ 3 B=C0L SEL OBIT.
o C=FORT # | '
OO2A 11 0000 LXI L. 0
Oozne ER41 . SDANS OUTR B
O02F ED7s ' INF fal
Q031 2F CMA
OOEZS 21 &TF7 LXT H: EEYTRE

DE=COLLUMN #

1

GET ROW DATA
MAKE RIGHT SIDE UF
LWPDATE TRACZEING MEMORY

B sz A

[slaician 1% : DAD I ,
QUEAT 77 _ MOV My A
Qo7 =1 0oCcT LXI H.: EEYMES

an

00 WE HAVE A LIVE ONET

O0=ac 1w AL ju}
QOERS i ANG M
eleleingy 2008 : JRMZ 0 L WLIVE
OOEE i ‘ INR E
QOEF- CROD , RILCR E
Qo041 EEEL : JRC « o SUAN

UMP DT IR S0

MO o~ BUMP COL

SHOVE OVER THE MASE
LOOF TILL FALLS OFF -EN

[CERT A

Qo437 AF : XRA A , ! FAILURE~-NATL OLOKEY ME

T &40 o ST DLOEEY .
@ i , : RET ' 3 HOME TO MAMMA
s A KEY IS DOWN - CONVERT TO INTERMFHI&TE KEYCODE
5 FIRST CONVERT TO BIT NMUMBER
.. LIVE: RRC
 JRC L .BITF
INR I

044
Qo477

b Y

o04E-
ong4n
OOaR”

R T R )
0
b
Ll

I



TDL 220 CRP/M DISE ASSEMBLER VERSION 2,21 v ' FAGE =2
KEYSCN -~

Q0AC’  1EFA JMPR . LIVE
O04E”  TH . BITF: MOV A E
O04F* A7 . ANA A
0050”07 RL.C | ;o
QOS5 07 ) RLE

QOSZ 07 RL.L

0053 82 | ALD o 5+ RIT #

00547 4F | MOV C. A 3 KEYCODE TO ©

3 IS THE KEYCODE THE SAME A% THAT FOUND ON PREVIOUS SCAN

-z

COLUMN #

o

O05E - 21 447D LXI Hs: OLDOKEY
OOSE BE CME M :
O0Sm o RZ

OOSA 7 77 CMoV M. &

GUTT IF 80
ELSE UPDATE THANGES

u s

@

OOERY 21 &7FF LXI H. KEYFLG $ POINT AT SHIFTLOCK/MOD
E FLAGS , |
3 CHECK FOR SHIFT LOCK EEYPREZS
OOSE - FEO1 CFI SHYLOK
H CJdMPR » u NCESLL
QOaQT 2005 o - JRNZ o ML
Q&S 7E MOV A.M
' KOBIT
O0&H3T EESO ART SLBITHM
OOeST 12lé o JMER « o WLED
, $ CHECK FOR CONTROL KEY
OD&ETT SR ATFA W NOSLE LDA KEYTRE+CRE 1RAM
QO&AT CREF BIT CKIBIT. A
OO&CT 2007 JRNZ Cow e DEDN
OOAE " A ATFE LA HEYTREACEZRAM
Qo7L” CR&T BIT CEZRIT.A
Q07Es Al JREZ PR e o
s WE GOT A CONTROL EEY - D WE HAVE ESCAPE A% WELL™D
Qo775 Fa w oo DRETING MOV A
OO7TES FEQ#4 CPI ESCHEY
QO7E 200F WJRNZ o« BOES
oo7a7 7E MOy .M
QO7ER" EE40 : XRI MOBITM
QU7 77 - o LLEDS MOV M. A
‘ ] , v :
QO7E" 2R LEEP LA DEVEL.
Dzl E&GF ~ ANT ZFH
oosEe Bé& (IaYal M
Qo4 S2F AR STH TEVEL
QOE7 ¢ A7 ANA A
OOSE 19 RET
s ND ESCOPE - NORMAL CONTROL KEY
Qs 21 01547 « e NOESE LXT H: CETRL
Qo 181e : N SAMPR w o N
: ‘ o § HOW AROLT SHIFT KEY?
COOBES 3R &TFT7 e NOCE: DA FEYTRE+SE1RAM
OoRlT CRA4T ' BIT  SKIBIT.H
20O0C o RNZ L EKDN :
Z8 &TFE o LDA CKEYTREASEZRAM

oo®a°  CBSY BIT  SE2BIT.A ¥

YEP — TOGGLE SHIFT LOC

an

JUMPTO URDATE

-an

YEF - TOGGLE MODE BIT

33

s

SHIFTLOCK JOINS HERE T




TOL Z80
KEYSCN

OOPa

CR/M DISK ASSEMBLER VERSION 2

2005

e n

JRNZ

B
e

o o SEION

PAGE

EHIFT LDDHED?

OO%C 7E MOV AL M 3 IR
OO0 &S0 ANT SLEITHM
QOF 2205 . JRZ o o NOEK
i YEF - UsE SHIFT LOQKUP TABLE
O0AL” 21 01147 <« SEONs LXT H» SKTERL
O0A4" 1E03 JMPR w o LODE
QOAL” 21 oon4g” -« NOERS LXI H. NORTEL 3 ASEUME NOT
O0AD oLOOER MVI B0 3 D0 TABLE LOOKLUP

0&Q0 "

QoaR " O DAaD B

DOACY 7E MV AsM 3 GET ASCIT

QOA0D- 4F MOy TR § SAVE CHARACTER
QOAE S A7 CANA Al 3 VALID KEY?
OOAF - cE RZ 3 ZERO MEANS NOT S0

ALFPHA REVERZE WANTED?
FEYFLG
MOBITH

AL 3

3 IS LUPFER/LOWER
, LA

ANI

MO

OORG-
QORSs
QOBSS

2H LTFF
E&40
7%

STAGE CHAR FOR WHATEVE

OOR&” el JRZ . o NORM
$ REVERSE MODE Iz sET/IS

N

CHARACTER IN RANGE FOR CONFUSIO
OoRa-
QOBAT
QORCS
OORE -~
QOO
el
COoT4e
nnrr‘

[R181IN

FE41
SE0E
FE7R
Z00A
FE&L
2004
FESR
00
e EEZO
{J{)L;;Q w7
[R1%103 5 2e [

e

CRI
JRC
Rl
JRNG
CRI
RN
Rl
RN
XRI
aTC
RET
KEYRIARD
TQBLE
TEYMES

v« NOIRM
7EH
v w NCIRM
&1H
..BIZR
SEH o 3
v« NORM
Z0H :

SKIF IF < UFFER A
OFR IF ABOVE LOWER 2

T

oL IF = LOWER A

an

BAD IF AROVE UPFER Z
. BIZR: D0 REVERESAL.
SCANNER TABLES

OF LIVE KEYS - ORLDERED

“g

AS THE SCAN MATRIX IS

"?."cc

QOoCT
Qooes
OOCDe
QOCE -
QOCF -
GQDQ’
QO
oDz

oDz

111110108
110111118
11111111R
111101118
1111111LR
11111111R

LBYTE 11111111E

.BYTE 111000008
CHARACTER LOOKUF TABLES

.BYTE
«BYTE
LBYTE
LRYTE
EBYTE
.BYTE

FA
oF
FF
F7
FF
FF

EQ

UNSHIFTED CHARACTERS

ORDERED BY ROW. THEN %ﬂLHHN STARTING
NORTRL V
.BYTE

3 WITH BIT ZERD
Oong - '

aona - u(,)l_)(‘ﬂ_)(,lt,)‘f?18‘" 1 (") H H, D%, LBH IO P L e

OQODCT FO4Z47465900 «BYTE S TR G, TR ?’Y",O,’&f,f?f

CO0E4Y SA4344535254 LBYTE A ,fm=, E L TR, T . 4, TR

OOECY  SESA41005745 LBYTE KT AT 0 W E ,fg’sfaf
COOF4-  4E4DAAAR4TSS LBYTE S 0 P v RN B H7 T B TES L R
CODOFCT ZCIZE4CABSO4F BYTE ERERETER Ry SR s R



TOL. Z30 CF/M DISK ASSEMBLER
KEYSON -

01047
0Lo0-

“

0114
0114
a1ics
0lz4-
alaoe
01347
O130s
0144~
Q140"

0154~
S 01547
0150
01647
01407
0174~
D170
0184~
01807

ZFOO7CERO0ORA

2OLZETHETRO00
TEEILATRTZT74

7E7AL1007746S

HEADEALSEITS
SLZEALARTQAF
SFOOSFPROO40

CQOOOOODPIR1L

2002070461200
1603041321214
121A01001705
QEODOADROTLE

QOO0OOCORLO0F

8]
QOOOO0QO00O0ER

BYTE
«BYTE

VERSTION 2.21

o /’ - . (:)? ?'::H_! -~ ; o 4 l:,‘: -~ : - 4 -~ ] 4 . - '”' o~
0,0,0,0,0,3CH, RUBOLT, ODH

3 SHIFTED CHARACTERS

SETHL:
«BYTE

«BYTE

. BYTE

LEBYTE

.BYTE

LBYTE
- BYTE

CETHL:

BYTE
«BYTE
.BYTE
BYTE
ZBYTE
.BYTE
.BYTE
.BYTE
. END

«.BYTE

QL 0,0,0%H: 1BH, 71H: "L .77 .
T bEH &7H EEH, TRHL 0 TR 27H

ThH, &3H, 64H, 73H, 72H, 74H, 675 7%
7EH, 7AH, &1H. 0. 77H. &5H, 22H, “#7
HEH. A0H, &AH. A83H: A%H, 75H: 7 (7, ) 7
L T BCH, EBH, TOHL GFH, O, S=

TR0 EBFH T, O @, T, 85
00,0,0,0,0, CNTRLL, O0H

FOCONTROL CHARACTERET

O, 0,0, 0%H: 1BH, 11H. 0.0

MR S P R s PR PR PR

1AM 3.4, 13H. 12H: 14H. 0.0
18H, 1AH 1, 0. 17H, 50,0
QEH, ODH. 0AH- 2,9, 15M, 0,0
05 Q5 00H OBH, 1OH, OFH. 0,0
QL 21H. 32MH, 0. 20H, 0, 10H, 24H
O:0,0,0,0,233H,24H. 00H

PAGE

if



_TDLJZSU CP/M DISK ASSEMBLER VERSION 2,321 ' FAGE &
FEYSON ~ o - '
Akttt SYMBOL TABLE A+

AAEN QOEF ARGETE AOCT AUARTIN QO2ZA : ALIARTS OOZR
- BACKGR &5CC . BAUDSE 0023 BLANE Q020 - BOTRAM 4000
BOTTOM &4A% BEAUD Q022 ' CHARSL. &S00 CEIBIT QOO
CEIRAM 0003 CEZBIT 0004 - CEZRAM Q007 CETRL 0154”7
CLEARS &AOCA CNTRL.  Q0OQC CNTRLEC &5CD , CNTRLO ASD
CNTRLU 0015 CNTRLZ &5E4 - CPLARE &11C CRLEIZ 0140
CR QOon- , CERLOK  A&RD ‘ CEFLAG &260 CURCYX  A214
CURCY . &214 CURREN &4A%5 L 20 0011 oa 0l 001z
C.CX O00R C.CY Doon oL OF 0013 C.8T 0002
L X 0003 CLXF QOOF ' L XE Qo7 LY QOOS
CLYF 0010 C.YS QOO ' DoOTON - &30CE DEVEBL  &52%
DEVCLO &57% : DEVCLL 4&57ER CDEVCLZ &57D DEVCLE &57F
DEVCLA &521 - DEVCLS 4583 DEVCL A &535 DEVCLT7 A58
DEVFR &SCER DNEVHCER &508F DEVMO 4528 DEVNM  4BR7
DEVNT  &53D DEVTNA &SRR DEVTHNE &5BF ‘ DEVTNL &503
DEVVA  &5BD DEVVAR &57% DEVWWER 4501 DEVWEL &5%91
DEVVE &S0 DEVVLD A£50%2 DEVVN  ASR? DEVWE  &AS0T7
DEVXCD &SR3 DEVYED ASRS DOLFLH &2ES DOLPPT &ZEA
DUMBST &577 EDBCNT 4&4AR EDCCNT A4A/7 EOLONG &212
EDMODE. 4210 : ELNAME &4A1  EDNCX  &800 EONCY &Z0OE
EDNEWS 4445 EDOCX - ABOS o EDOCY  AROA EDFN LHZ0E&
EDFO &304 EOFPTRC &4AB EDFTRL &4/% EDSTR  &214
ERARIT 0002 ER. ARA OOZF ER. ARG 00324 ER. ASN 0015
CER.BOX 001A ER.CHN QO0Z ER.CMDO: O0O1F ERJONY 0014
ER.COR OOLE ER.CTL 00324 ' ER.DEL 0026 ER.DIM 00320
ER.OIV 0018 ER.DOF Q037 ' ER. DSE G019 ER.EDT 0035
ER.FMT 0038 - ERLFNF QO1C ER.FOR QOz2 ER.IMP 0003
ER.LAER Q025 ER.MAC 0022 ER.NAE OOZD ER.NAM 0022
ER.NEG 00326 ER.NOT Q0232 ER.NUL 0032 ER.NLUM OGO2R
ERLNXT OC1D ER.OFL 0017 ER.OPN 0014 ER.OVE GOLE
CER.PAR OO2A ,  ERLVREN 0QOQZC ER.RET Q024 ER. SEFP Q021
ER.ENF 0031 ER.SFC QOZE ER.STHK 0004 ER.SW Q032
ER. TER CQZ0 ER.UFL 00322 ER.LINF Q027 ESCEEY 0004
EXTDEL OOZE E.HVAL 0002 E.LVAL 0001 E.S1Z 0005
E.TYF Q00O E.VAL . 0001 FONTH &3D2 FONTI  ASDE
FONT.d &304 - FONTE  &5D05 FONTL  &5D4& FONTY &SRO
SFONTY  &BES : FIRS L4H3 FLLAGS &SBCR FOREGR &S00
FRAGZI 0400 FREELS ASES FETDOL, &480 FESTINT &2EC
FWDPTR &SE7 HZAREA &5930 HORCE  QO0% INCRDO ASE
INFERE 000D INLIN - OOOF ' TNMOD OOO0E WJUINE L5422
ERLOCK A5F 1 FEYFLG A&TFF KEYMES QO KEYPISN 00007 I
CEEYPTE 6533 KEYEON 0027~ 1 FEYTRE &7F7 LED= Qo224
LF QO0A 7 LISTON &SEZ MACETU A534 ' MALTOR &25E
MAGIL  O0O0C MAXFRG 0040 MOEITHM 0040 : MNMX HESER
MFBAY Q014 ~ MPMO 0010 MFNCY 0015 : MFNV 0017
MFETHA 0011 MFTNE 0012 MPTNC Q013 CMRVIER 0014
CNELEE 0000 NBLEM 0001 NEWBOT &210 ML 00DO0A
CNCRME 0020 ~ NORTEL. 0004 , NEATOR 4302 NUMELIF 44A3
COLDCHR 4480 S OLDCUR A49F C DLDEEY 4490 , OLDXY  &BEF
OMEBUF £729 OFRL. 0014 i OPREF  455R OFFRSTE 4547
OFRSZ &550 o DUTOFF &ZE7 FONT  455E FIXVAL &BED
FOINTE &4A7  PONOFF &5DA PRINTR 4540  RAMEND 7FFF
RAMSETR &200 CRAMNSHT &55F ; RMIOTMF 528 ~ RUBACKE 0005
RUBCOUT O0O7F SAVESF &25C ‘ SCNEED 0004 SCRWIN 470D
CBHYLOK 0001 ; SKIBIT Q000 ERIRAM OO00 B CEEZBIT O0OO0Z



TBL’ZQD CR/M UIEHZASSEMBLER VERSTON 2.21 ‘ PaGE 7
KEYSON -
bt BYMBOL. TABLE +4++t+

SRZRAM Q007 SETRL 01147 SLEBITM Q020 SOFRSF A530
SOFRSZ &53F STACK  &008 STAKTO &000 ETREIZ AZ00
SLRSTI &534 . TAR QOO TAFBLUF &4B2 : TARPCON &H4A4F
TAFPRO &4R1 TBFENLD 4533 TEMFHD &008 TEMFS AZES
THMFARG &7A0 TORKRBIT Q002 TOERAM QOO0 : ToF Al
TTYBEE G261 TTYEND 4&ZE1 TTYINT &ZEZ TTYRFTR &2E1
TXTWIN &7EZ LARTD  QOEQ LARTFL &40 ARTS  OO0E1L
LISREND &45F 1 VIFTR  AS72 VEBLANE 000~A CVETR 00zl
VICHAR &4%E VINLF  &SCF VIPLH 4545 VOICEQ A543
WRMODE &3EE : XPAND  QO1% ZEIMEZ 0001 ZGREND &21D
$AADR  QOL0 - HADDRF OO07 SANNRI QOO05 SANDRE QOO
HANY 001A FANYNA FFFL $ONYVA FFFE HORGFT 0011
$RGFTR OQO0OF $SRENDL.  QQ07 SCALLE Q00D SCMOALR OOls
sCPLEL 0026 SCSRLD Q028 $DATAFR 0007 SOOLDE 0001
SO0OLO0 Q002 $OVAL 0000 SEND OO1C SFADR  OOO0E
SFLAGE 0002 ' $FORRBL. 0024 SFORFT OO0OR £FVAL 0004
HEOSUR O01A $TADR  ODOC SINPRL QOOQl1l3 HEINPFT OQlA
$IVAL Q004 $EEYRL Q024 SLENGT 0001 SLINFT QOOO05
SLOCPT 000w ' SMIEBRL. OO22 EMIBEN OO1R SNAMAL 0004
SNAME  O00A SNASCT Q00w FNDEL Q020 SMLINK QO0Z
SNULL. Q002 SNVALLY Q005 $REFEA QOO1E HSRVIETL Q013
FEAME Q020 $SASCT QO0A FZLEN 0004 $STRAD 0002
SETRFT Q003 HTAF aQoo $TYFE 0000 HUSE QOOS
» BLNE ., 0QQOs03Z3 X LOATA. 0000 X « FPROG, 01247 X



TDL>ZBQ CP/MlﬂISK ASSEMBLER VERZION 2,21

CHARS -~
C CINSERT ArS.ASM
@, REMARE /
& +#
@ %
@ W%
@ 3363 3643
@ o
@
@ #e
@ #*
@ 3
@ 3 3
@ .
@ YWHEN YOL CARE ENCOUGH TO PROGRAM
@ THE VERY BEZTY
@& :
@ ZERASS V2. 00000000
@RY JAY FENTON, NOLA DONATO. AND TOM DEFANTI
@ () 1278
@ .
&/
- INSERT A ZRAM.AHASM
. PFREL.
o L INE .
‘ , IDENT  CHARS
L » : « INTERN BLIDBOX

« INTERN CHARWIN
. INTERN DCHAR
. INTERN DVDEZ

< INTERN GETCX

» INTERN GETLCY

. INTERN INIVDA
< INTERN INIVOM
« INTERN INIVIR
« INTERN LARGE

« INTERN FUTCUR
« INTERN RESCX

« INTERN RESCY

« INTERN RESCXY
« INTERN SETCX

« INTERN SETCY

« INTERN SMALL

« INTERN TEXT
«INTERN ZOUTCH
EXTERN ARG
LEXTERN COSINE
LEXTERN CPHLIDE
LEXTERN DOBOX
EXTERN ERRFIGM
CEXTERM INCSIY

LEXTERN ISNL

SEXTERN KISNL
LEXTERN OUTCH
LEXTERN PNXT A
LJEXTERN FOUTCH

FA

3

m

3.

1
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CHARS -~

0001
OO0A
QOOR
Q010
O01s
ooor
Q01w

olelalald
QOOL”
(RIsT0 e
alnces
OOOS
QOO7~
QOO0

QOOE -~
OO0
OO0
002
002
Oo2n-

OOmes
O0O38 7
[elnicing
OoEE

o041
Qo4
o4
Qo447
Q045
OO40
QU4

QOS50
O0SEs

b P
S Te Lt
OOSa Y
0SR-S
OOSE"
O0&1 7

1a
04
00
QOEes
el
QUOOF -

S445505400

00

&3

SERCEYRC4DAF

5

21 0804

282 &7F1

=21 0111~
1817

18

O

00

OO0 12
o044z
QOOF -
B45[00

Q0

ES

Q4604
&H7F 1

21
e

e o

21 04357
22

&TFS

El ’
CoN QOO0 04
G40404031E

- FRDES
ES

OLrEe

21
=8 L5400

0zl &7EZ

FAGE 2

LEXTERN R26
LEXTERN SCROLE
BX.YS=14A

EXTERN ZEREE
EXTERN/THE 7»
BX. MOD=2

MAGT C=0QCH

XFAND=1%H

3 TEXT COMMAND

§ VERY SIMILAR TO PRINT

Mo CMOCTEXT, TEXTX, O, TS TEXTA, TEXTEIL

BX.X=1
BX.Y=4
BX. XE=11

+TEXTH

+ 4k + 4+

]

TEXTA:

TEXTX:
5 TS

+ T

++ 4+ + 4+

+

]

—f
o0
53]

LIOINTSS

(TEXT
Mo CMOL TS, TEX. O,

BYTE
BYTE
« BYTE
« WORD
« WORD
« WORD
ASCTZ

BYTE
BYTE
WwASDIZ
FLISH
LXI
SHLID
LX1I
AMFR

=MA

LEYTE
LBYTE
LEBYTE
. WORT
- WORD
« WORTS
LASCTZ

LBYTE
L

XTI

SHLI
XTI
=HLLD
RO
CALL
< BYTE
FLISH
PLISH
LXT
SHLLD
L.XI

FOMDADR
(TEXTX-TEXT)/1&+1
0
T=
TEXTS
TEXTAH

/TEXT/

0
R
A Y MODE, THIMG, THING, o o o /
H

o O20&H
TEXTWIN+C, XF
H. DIS5R7
JOTNTS

éL ENTE "_7;Z7jé(r“/”’///

PN TEXTA, TEE1L
SCMOADR

(TEX-TE)Y /1441

Q

THEN

TES

TEXTA

/TS/

0
H
Hs 0&A04H
TXTWIN+C, XF
H, DIS3S
TETWIN+C, DF
ARG . : ‘
$IVAL. HIVAL ., $IVAL : $5TRADR  $REFEAT
v A

H :

Ho TOUTCH

FRINTR

Xa TXTWIN



TOL Z80 CF/M DISK ASSEMBLER VERSION 2a21 FAGE =
CHARS - '

o065~ FIEEQL MOV E:1{Y)

0048 FOS&0Z ' MY [ 2(Y)

QOARS CIr O3el- AL SETOX

QO&E " FOSEQL MLV E.&0Y)

0071 FLSAQ7 MoV D.7(Y)

Qo774 - CoQZ9sC AT SETCY

QO77” FO7EOR MOy A 110Y)

OO7a7 o771z _ MOV C.CLX) . A

oO70- 11 QOOF LXI I, 15

GO0~ Fhoil= DAy I

QOEEe 0 QOOo0son call FNXT

ooEs- ZEOA MVI Ay ML

OOE7e oD 00008 O —Aall POliTioH

OOSA 21 000000 XTI H. OUTOH

Qoosns 22 &540 SHLLD FRINTR

Qo0 El . FOpF H

ooel” FREL PP Y

OowR7 Ce RET

0094~ TEX: ;

5 EETUP LARGE CHARACTER ZET

Q094 ES LARGE: PLSH H ,

oS 21 01117 LXT H. DIS5R7

QOwaEr 2% &7EQ SHLLD SCRWINSC, TF

OOwRy =1 0304 XTI Ha O20&H

QO2E - 22 &70C SHLLD SCRWINC. XF

O0AL~ 1200 JMPR CHOUTS

O0a3R” ES , SMalls - PLUSH H

O0a4- 21 04357 LX1I H. DIZ3ES

QOa7 - 22 &7EQ ' SHLT SCRWIN-C, OF

OOAA T 21 G604 LXI - H,04604H

QoanT 2 &N SHLD SORWIN+C, XF

QORQ- BEQC CHOUTC: MVI A CNTRL

QoR2s oo O1AaF- CALL ZOLITCH

OORS- aAF XA A 3 ENABRLE DISPLAY
QOR&" 32 ASCF ETA VIINLF

QoRwe - El .« DONES PO H

OOBAT o - RET .

: MODIFY WINDOW PARAMETERS

, M. CMOLCHARKWINDOW: o o CHWX: 02 COSINE, o W CHWAS o CHWES T
CDORRS iz +THARWINDOW LBYTE $CMDADR

QOBCT 7 . SEBYTE (o CHWX~CHARKWINDOW) /1 4+1
OOBRLDC 00 LRYTE © '

OORE - Q0002 05 HWORD COSTNE

QOO OOCF CWORD L CHWS

QOoET GOne- WORD L L CHWA
QOC4 434241528742+ SASCIZ /CHARKWINDOW/

, ] e , _
OOCF - COoOoo0s04 CaDHWSE CALL ARG wg T
QonE” Q40404040404 ., L CHWA: «EBYTE - $IVQL;$IUQL;$IV@L,$IVQL?$IVQL1$IVQL:$TQF

b+

oones  Es FUSH. M ,

QODAT FOAEQL ’ oMoV LeBX.X(Y)
QODDY FDAADR , MOV HeBX. X+1(Y)
QOEQT 22 A7D0 CBHLD SCRWIN+C, X
OOEZ”  FD&EQ& ; MOV L-BX.Y (Y}



TOL 280 CP/M DISK ASSEMBLER

CHARS

QOELT
QOED -
QOEC”
OOEF

QOFz2

O0OF5 -
QOF&E
QOFR”
QUOFE”
01017
01047
QL0777
OlOA”
O1O0s
OlOF 7
01107
oLLL”

o011l
alis”
Q1157
01177
11w

Ol1ER"

01L1C7
O11F"
01207
01217

Q124

~

O12467
graws

O1ER”
01207
CO1EF-
01317
0133
O15387
013E"
01EA7
R eingd
01307
01EF

o141°

01427
0143°

o145

0l4s"
01487
0149

o146

0148

-,

olac

FOELQT

22 6702

FIGEQR

FOA00

22 4704
FOLELO

FOb&1 1

2% 4706
FO7ELS

22 &70F
FO7E1A

22 &70E
SEOC

oD D1aF”

E1

Y

FEZ0
SO0
ZEIF
FE7R
ZOFA

4F
DO7EL:

07

07
DORELL
E&QC
DDAELL
=i

T

28 OZ0R
FE&L
=E07

21 08CES

Déé1
1802
D&Z0
aF
O&O0
2EOT
A

20

2OFT

A

C&HOL
75

i
in

ES

L0000 OF

oo CHWXE

5 DISPFLAY 5 X 7 CHARACTER
TPl 2

DIss7:

. « LIBADE
oo LDk

CEHLD

VERSION 2,21

My HoBYX.Y+1(Y)
SORWIN+C.Y
MOV L. BX.XS50Y)

MOV HsBXOXS+1(Y)

SHLD

L BCRWIN+C, XS
MOy L.BX.YS(Y)

MOV Hs BX. YS+1 (Y

SHLID

SORWINSC.YE
MOV A, BXLMODCY?
S5TA SORWIN+C.C1

My A, BY L MODS(Y )

STA SCRWIN+C. GO

MVT a
CALL Z
FOF H
RET

JRNC
MV I A
cPI 7
JRNE .

¥ BET FC AND BC

LOAan

-~

« o LIFERS
n a '...“:‘IN:

.. ADL:

M [
My A
RL.C

R

XRA o
ANT 0
XRA -
ouT X

BASE OF AFFROFPRIATE

MY A
LHLD 2
CPI &
SR o
LXI H
CBUI A
JMFR u
SUT 2
MOV M
MV I B
MvI A
nAan B
DR A
JRNZ .

i HL=CHAR START,

MOV A
ADI 4
MOV I

s CNTRL
QUTeH

]

o O
BH

« LIRAD

2 A

SOLTLOXY

»ZOCXD
ZH
LOOLXD
FAaND

S
OBH H
1H

. UFER
SLOE7 3
1H
JOIN
OH

s A

2 0

27

« A0
DE="00RD
R

i

DCR £
ooR o B

FLUSH H

CALL Rza

CHAR SET

LOAD THRU DOFE VECTOR

WROING

FAGE 4



TOL Z8O CF/M DISK

CHARS -

OlLaF-
0151

O1=Sa
Q155
154

o1oes
157

O1iSa-
()1":8.-
()lud -
Q150
Qlé&07
01617
O1é&27
Ol&me
Ol&5

'~.

'~.

O1lb&é
Q1&9
Qle0”
O1&F
172
1747
0177
01767
Q170
D180
olsse
oLEss
Olas
alee”
Ol8E”
Oiwl-
Qie4-
QLe7-
0Olwh”
olRns
01A07
OLAzZ”
o1a5-
QLA7-
018487

QLA

O1AF ¢
O1B17
O1BZ”
O1BS"

O1R7

OlBE

aiBAT

Q1BE~
O1BF

OLoEs

Ol

oozl
37 -
oho01e”
CDDEL

CREB4
Flos
el
Il
OAO7
1A
77

R
Al ot

77

ns

11 0027
1%

i

13

10F3

Cw
2 1 (:)435 -~

22 &7E0Q
21 0604
22 ATOC
=11
21 00&E
22 AL7ER
PR &TDA
21 0000
2R &T70E2
18212
21 004E
22 LTEER
21 0013
22 A7D4&
21 FFD%®
FE &7DZ
21 00A0
22 LTED
22 &704
ZEOS

A2 A7DF

ZEOL
=22 ATCF
SEOT

|

LoEs
E5S

21 &EBCF
CR4&
El
2008

s

SSEMBLER

mm OLAF S

LTCD

o LIDCHF S

VERSIGN 2'3;

RES
ORI
ouT
FOF
MVI
LIAax
MOy
ITNX
MOV

FLISH

LXT
DAD
POF
INX
ILINZ
RET

&y H

CEEH

MAGIC
&)
B.,7
I
M. B
H
M.A
jul
L, =
I
D,
I
W« D0

5 INITIALIZE WONDERFULL CONTROL FPACKET

INIVIDIRS

INIVDM:

INIVIIA:

INIVDX:

LYXI H.DOI:
B2 HLE‘ ': :'R
LXI H,0&
SHLD SCR
JdMPROINT

LXT H. 102
TXTWIN+C, Y

SHLD
SHLD SCR
LXI M. 0
SHLD SCR
SMPROINT
LXI H. 73
SHLDD TXT
XTI H.24
SHLD SCR
LXI
SHLD SCR
LXI
SHLD
SHLLD
MYT A,S
STA

MVI

ETA

MY T
AMP

&, 0N
ZOUT

l*;“S:.

P}~
PR i}

NIN+Q~DP
O4H
WIN+C, XF
VDA

WIN+C, YE

WIN+C,Y
VX :

WIN+D, ¥S

WIN+C.YS
o
WIN+C,Y
e 14D
TXTWIN+L

- ECRWINC

SCRWIN-+C
A NELEM
CECRWINC
TRL
ioH

s STUFF

5 5M

chNTER Y

FTWD LINES

« X
« XS

01

BT

5 CLEAN

}OOUTFUT CHARACTER ON SCREEN

ZOUTCH:

w u hu:'z k’:

- aJRNZ

CLXT
BTC
CALL
CPOP

FLISEH
FLISH

LXI

BIT
FOF

RET

X

H

M. VONLF
.M

H

LWNDZ
XS SORWIN

LCHAR

X

SCRE

L
i R

ALL WINDOW

EN

w3 T THINK 3

EALLY Do IT

FPAGE 5



TOL Z280 CR/M DISkK ASSEMBLER VERSION 2,21

CHARS -

olLoEs

e
~

OlCa” FOES
QLoss S

O1Ce DS

Qlca” ]

QloR” Fa

Lo FOZ21 &7ADL
Qlno” FEOA
Loz Z20&4

0in4”  F1
olLnS. F&
O10&” 3I01E ,
ol DRCROZ44
CoinCT 2812
QLDE-” U A I
O1lE1l” 0 0000 04
01E4~ 2R02
OLE&” 3008
OlESs” ChO3aR7
0] EE OO O3R00 T
O1EE®  18EE
01F0~
OLFDT OO O34F7
GLF3” DOSELQ
Q1F&” oy
QLF7- &R
QiFzs o CD 4217
OlFe~” 12
QIFCT DOSEQS
Q1FF~ DIEAOA
Q2027 1B :
Q203 oDy 042R7
Q2067 1%
Q2O7 s A R
0206 CoE 0000 04
Qzons Rz
QR0F ZElT
02117 DDCROZES
202157 0 FL
COR1AT FS
1T ne Ozos-
021A°  DO7ELQ
Oz1n- Cov OZEDS

FAGE &

5 ENTRY TO ALWAYS TYFE
TOITOH: =TC 3 FLEASE TYPE
$ DRAW CHARACTER IN WINDOW
3 ENTRY® IX=WINIOW DESCRIBER
H A=CHARALCTER
3 IF Y SET - ACTUALLY DRAW THE CHARACTER. ELSE
5 UFDATE CX,0Y AS IF CHARACTER WERE DRAWN
LDCHAR:  PLSH Y
FLEEH H
FLISM o
PLISH B
FLISH FzW
LXI Y. THFARG
CRI ML 5 NEW LINE CHar?
' JRNZ o« NONL
3 IF REAL DRAWING WANTED - PLOFP SPACZES OVER REMAINING =10
oTs ,
5 ON THIS LINE
e FSid
FLEEH  PSKW
JRNG - « KBND
BIT NELER, T.ST(X)
JRZ « » KEND
« ILEBS CALL CIOMUIRL.
ALl CRHLIDE A SPACE TO NAILT
JRZ . EBTR
RN e KBND
« S EBTRS CALL ROXXYF
CALL HDVCX
AMPR » EILR
« w FLEBNIE

ZALL SoLLL 5 OSET LEFT LOWER LIMIT
yIE Y LT ~YS/Z2+YF+(YF-13/27% ’
MOV E.C.YF{X) 5 O ALREADY=0
MOy H. T
Mo - E
CALL DVIDEM:E
nAan I
My E.C.YE(X)
MY DL, YE+1l (X0
X o )
CALL DVIDE2N
LA i
CALL GETCY
ALl CPHLIDE $ HL=LL. DE=CY
JRC LW NDED 3 OSKIP SCROLLING IF Ok
‘ JRZ v o NCEST
: CALL SCROLL ROUTINE ‘ -
' SET SONEEDL CLET(X)Y 5 SET SCROLLING WAS NEED
EDN FLAG ‘ :
‘ : FoF FEW
CPLEH O PEW
SN .. DONE 3

4 SKIF IT IF DRAW OFF
MOV AL DL YF(X) T
cALL  BLOBOX



TOL Z20 CR/M DISK ASSEMBLER VERSION 2,21
CHARSZ - : '

Q20

OE2e"
QRE7
OZZA"

QR

OREDC

OREE

023IA7

(5 Ieeingd
scingy
O23E -
2407
QR4

0243

0Z44 "
Q248"
024B~

0R4E"

024F -

02517

02547

0257

0ZES
OEERS

OZEE”

060
02647
QRET
O26A7
Q2L

OZ&D"

O26E"
0271
Q2727
QETES

0Z7E"

OZ7ER”
OZ7E"
Q2

QR

ORSLT
ORE7TS

OFEAaT

LU

CoOOO00: 10

oo 0305
ER
DISELQ
14600

a7

EDSz
OO7500
DO740E
o QRS
FE7F

2064

Fi
FS
2003

o0 oZAR”

DOSEOF
1400
DOGEOR
ODA&OD
A7
EDS:

LOSEQ7
DS AOS
1R

oo o426

oy g e -,

OO 00002 Ok

ICH]

DDCROZEE
oooOzEAs
ODAELQ
2E00

1%

ES

[ KR CH ¥ i
o

O OOO0s 084
DA OR0s-
CooQEsEs

OO OTAF

ENIEs i

DD4EGF
1400

185 ,
SO QO00:
IEFA

2EFE

START

O .

CALL
JMP

SCROLE
« « OONE

FAGE 7

3 OSCROLLING NOT NEEDED -~ ADVANCE v

oo NOECS - XCHG
MoV
MVI
ANA
DERC
MV
MoY
JMF
oRI
JRNZ

w o NI 2

FOF

FLsH
JRNC
cALL

C o« NZNEE .
RUBDUT CHARACTER - BACKUP X

e

MOV
MVI
MOy
Mo
ANA
LERC
§ DID WE BACKUF

MOV

MOV

nex

cakl

CALL

CuRNE
WRAF

2

SET
AL
Mo
MV I
[an
FLISH

CALL
PP
CALL
[

CALL

an

CALL
AT I
S MOy
MVI
LAl
Call
AR
CJRZ

« o GROK

ARTLING TO

SET CX TO LAST VALID

E.C.YF (XD
L0

A

o
CLRY(XD) L
CLOY+1(X)asH
« o LONE
RUBDLIT

« « NORE

s ZONE OUT THE CURSOR

FSW
FEW
o o MZNE
BOXXYF

E.C.XF{X)

S0

L. OX (XD
Hy DL DX+1 (XD
&

o

[, 2, X5+1 (X))

I

DVDEZN

CRPHLDE

.« NOWR
FREVIOUE LINE

RUBACE, L. 5T(X)

GETCY

b DL YF XD

My O

I

H

COMUTL

I
CPHLDE
.« DOINE
SETCY ’
FOSITION
SCXLLL

LZOMLIRL

CLCXFiXy
B. O ‘

H ‘
CPHLDE

e e GRCH

o GROK

3 Y T ML

3 KILL CURSOR

TO BEFORE THE BEGINNING OF THIS LINE?
EL DL XECX)

NE=-X5/2
HL= NEW X
OUMPTO STORE GOODIE

K EIRNE JET 1

YEE —~ SET

a3

STATUS RBIT

CHECE FOR BACKLIF

“n

FAST

: SEIPOUT IF YES

ON PREVIOUS LINE
5 HL=CX OF LLL
: DE=LIRL

1 KEEP ADDING TILL

CHE HIT THE LIMIT



TOL 780 CF/M DISK ASSEMBLER VERSION 2.21 PAGE &
CHARS -

13

OZEE” A7 , ANA
L ED4z SR
hel=d i OO750R o« NOWRE MOV CLCX (XYoL
OEw4- OO7400 MOV L CLCX+1(X).H
Q7 Fi FOF FsW 3 CHECE CY STATUS
OzwE” Fs : PUSH - PSW.
Qe 02 OR05 C NG . W DONE
. s DRAW ERASING ROX TO SNUFF RUBEED OUT CHAR
0zFCT CD O3ABC cALL BOXXYF
OZ9F - o3 03057 : JMP o « DONE :
bl el FEOD .« NORRE: . CPI CNTRL ; SCREEN ERASET?
0ZA4 - 2015 , JRNZ o L. NOCL
_ . 3 BCREEN ERASE CHARACTER
OZAL" F1 : FOF.  PSW s CHECK FOR CY STATUS
OZA7 Fs © PUSH Frid
[WmTaty SO0R ‘ RN woFLZZ
OZAAT nn7ELL MOV AL 00D 3 GET RO
OZADY Ce04 . ADI 4
O2AF CooO3EDR” CALL RI_ORBOX .
OZRZ ch 000007 CAaLL DOROX % DRAW BOX TO ERASE
OZBSC CD 03727 .WFUZZ: CALL RESCXY
ozRa- CE 03057 AME « « OONE
. 3 CHECE FOR CR, IF FOUND IGNORETH IT
OZBES FEQD . NOCLE CPI OTH
OZBRD- etz N , JRZ .« DONE
3 NORMAL GOOD GUY CHARACTER
: 3 DO WE HAVE LINE WRAPAROLUND??
OZBF* ChooR3L7 . CALL COMUIRL 3y GET UPPER RIGHT LIMIT
QRO S0 Q000 04 CALL CRFHLDE
ORCs- 809 CJRD w o DX
O2C7 2R0O7 JRZ w o X0
_ $ WRAF AROUND -~ FORCE NEWLINE
Oz Fi : - POP Pl
OZCAT Fs FLISH Fi 5
: NEWL. INE :
OZCRY ZEO0A MVI A, ML
Qzcns oo OLCe” CALL. DCHAR
3 DRAW A BOX TO ERASE BENEATH
OZ00 - Fi LG DXOKE POP PSW
020 F= FLESH FSl
o bed Ny BOZE JRNC L LCLIP
0204~ CO O3a3 - CALL BOXXY1
: s DID THAT ROX GET CLIPPED??
007 FO7EOR MOV B, BX.XS(Y)
O20AC DOBREOF CMP Ca XF XD
CQZDn- RORT : JRNZ W e CLIP
ORDF - FO7ELO MOy A BX.YS(Y)
OZEZ" DOEELO CMF DL YF(X)
OZEST . Z01B ( WJRNZ L LOLIF
B 3 WE HAVE A CLEAR SHOT :
OZE7  DO7EOB Moy CALCLOX(X) 3 SET DE=TRANSLATED COOR
Lo : — DINATES N R : , s T
OZEAT  DDRAO: . CADD LXK
OZEDT - 5F ‘ MoV E.A :
OZEES  DO7EOQD g MOV ASCLCY(X)

SUBTRACT TO LEGALIZE

oD

]

s SAME Y STATUS TO

3
=
PR
X1
o



TOL Z80 CF/M DISK ASSEMBLER VERSION 2.

CHARS -~

O2F1-
QzF4”
Q2FS-
QZF &7
Q2F7~

OZFa”
OZFRS
CO2FE”
03017

03027
D02

0RO
OE0&"
OEO7
0205
OBOD

O=R0R”

Q2OCT
QZOF -
CH RS
03147
OE137
z1e-

OniB-

Q@27

OEEA”
On2c
ORIE

Ricio b

Oa3l”
OnE4 s

03377

OmaFE -
03417
a44-
Oz
E477

O34T

ODE60S
57

Fi

FS

21 Q302

ES
Do&ELR
ID&&L4
Ew

Co 03007

Fi
-1
o1
El
FDE1
oe

Chr Oz

DD&EEOF
200
1%
D750
DO7400

Ce

OOSEQ®
OOSA0A

-
e

Cﬁ 0422

EE
DOSELO
1600

CD 042A°

12

L%

NOSEQ7
DOS &0
1=

Cooo42e

ER

ODESEOF

1&00

Ccoooazls

a7
EDTE
ER
DD&EOR

ACE

- o COMES

AL
MOV
PP

FLSEH

LXI

FLIZH
MOV
MOV

FEHL

UFDATE CX

SOLIFS

5 ITE AL OVER
. FOF

. DONE S

s SUBROUTINE TO

ATV

LT Y

COMITL 8

CaLL

FOF
FOF
FOF
FOF
RET

CALL
MoV
MVI
DAL
MOV
MOV
RET

MOV
MY
INX
CALL

XCHG

B AT

MVI
CALL
nan

RET

21

CLY(X)
. &

PAGE 9

FEW 5 RESTORE CHAR
Pl
H...COME 3 FPUT RETURN POINT ON
H )
s P CXD) ;5 HL=ROUTINE ADDR
Hs CLOP+1(X) o
5 BRANCHERDDONIE

ADVEX

WITH
FEW

B
o
H
y
ADVANCE CX BY ONE SLOT

GETCX '
LT XF XD

CHL0

o
CLOX{X)- L

CCLCX+L(X)Y S H

SUR TO COMPUTE UPFER -~ TOF LIMIT OF WINDOW
THIZ LIMIT IS RETURNED IN HL
DE IS CLOBRBERED

E.C.YS(X)

[ G YE+1(X)
o

DVDEZR

E.CLYF(X)
0. o
DVIOEZN

[

3 OSUR TO COMPUTE UPPER RIGHT WINDOW LIMIT
5 RETURNS: DE=LRL, HL=CX

COMURL s

MOV
Moy
INX
CaLL
XCHG
MOV
MVI
CAaLL
ANA -

DERC
KCHG
MDY

EaC. XS(X)
D, XS+ (X)
il ; .
DVDEZ 3 DE=XS/3Z

BT XFX)

0,0
OVIEM:E
£

I

L.C.OX(X) 5 HL=CX

=T



TOL Z20 CP/M DISK

CHARS -

OE4ARS
QE4E"

OZ4F -
OEE2
OBEE "
OE56
OEED
O35A-
O3=0n-
OESF -
el T ety
OneAS
(TN
03677

QobA"
OR&ABT
[T
QB&F~
Q@707
OR71

Qn7ar

QE7Es
03767
QR777
OE7TA7
OE70C
OBR0-

QEEl

OEEn

oasas
OR8A

Oome

Aty
oEmEne
Qa0

D@el 7
094"

et A

OmwEe

OEFES
CORVE”

QERE

[D&ELOC

o

OOSEOT
JONTIe
1R

CL 042A”

ER
DOEEQF
14600
ohoo4z2”
19
ON7350R
nn7400C
[y

oS
ED
COOz4F-
El
01

o2

UM

ot
iad
g
N

0E

ES
CooOR1Ce
DD73500
LO740E
E1l

ol

o

DDZEOR
DA

DOSEGLH
LISAQF

(Y

Lnn7320R
DO7200

()

D7 EOD
DO7EOE

B

BEGE

RE

ASSEMBLER VERSION 2.2

MOy He DL CX4+1 (XD
RET ‘
SUB TO COMPUTE LEFT LOWER LIMIT OF WINDOW
ANDN ZET IT . v
LLL RETURNED IN HL., DE IS CLOBBERED
CXLLL s MOV E.C.X3(X)
Moy L 2L XE+1 (XD
nexX It '
CALL OVIIEZN
XOHG
MY o ELCLUXFOX)
MVI L. O
CALL DVDEZ
nan o
MOV CLOX(XyaL
MOy CLOX+1 (XY H
RET : :
BROUTINE TO RESET CX TO LEFT SIDE OF SCREEN
Xt FLizH 0
FUSH  H
CALL SoXLLL
FOF H
FOP [
RET '
3 OSUBROUTINE TO RESET X AND CY
RESCXYs  CALL REZICX y Dy ¥
3 AND FALL INTO ...
§ OSUBROUTINE TO RESET CY TO TOF OF WINDGOW
RESCY s PlLsH o
FLISH M
CALL COMUTL.
MOV CLOY (K- L
MOy CLOY+1(XY.H
POF - H
- FOP i
RET - :
5 ROUTINE TO LOAD DE WITH X
GETCX:s MOy S ELCLOXNLXD)
MO L 0L X+1 (X0
RET
$ BAME FOR Y
GETCY: MOV E.C.0¥ X0
MV L. OY+1 (X2
RET
g ROUTINE TO SET X
SETOXs MOV C.OX(X).E
S MOV L Ol (Xy. D
; RET SR .
3OSAME FOR OCY B
SETOYs MOV CLOY{X).E
Moy CLOY+1L (XD
RET ’ ‘

|'!’:! B g s

=
=]

5 SUBRDUTINE TO DRAW A BOX OF SIZE XF,YF AT

AU, YUY OF COlLDR 3

CPUTCURS MVI A.3

FAGE 10



Tl ZBD CP/M”DISH QQSEMBLEH VERSION 2,21 FacGE 11
CHARS - T ‘

02617 120F HMPR BOXXYZ

RICTANC A NOCR1Z254 BOXXY1s RBIT ERABIT.C.CL (X))
OBAaT BEOOD MVI APRE

RCTAL 2807 JRZ BOXXYZ
QIBAB- On7ell BOXXYF: MOV G, 000X
QZAE- E&OZ LAOTNXY S ANI 3

OERO- DaA04 ' AT 4

OZR2- FO771% BOXXYZ:s MOV CBXSMODCY YA
OZRS- DOAEOR MOV L DL XX
Qzpa e Dna&O4 ’ My HsCu X+1(X)
O3BRY ChoOo3sR CaLL GETCX

OZRES L 3% LA I

OZRF- =R oX - H

ek FO7s01 MOV BX.X(Y).L
e FR7402 MOV BY.X+1(Y).H

g

OF0A LOEEDS Moy L2, Y (XD
O=Ce DDA&AODA MOV H.TL.Y+1(X)
IeIcinined Cooo3saT CALL GETCY

OZ0F 1% DA 1]

QznDo- FO7504 MOV BX.Y(Y¥.L
OanEe FO7407 MoV BX.Y+1{Y).H

2

Q3NE DOS&A10 Moy DL CLYF XD

C] K DDSEQF : MoV E. T XF (XD

QR0 AF ARA 4}

fajcin]nE FO730R MOV BX.XS(Y)-E

OZEQ” FLO7700 MOV BX. XE+1{Y). A
Ch FO7210 MoV BX.YE(Y). D

FOoz7zil MY BX.YS+1(Y). 8

s

ORES - DO Q00007 CALL noRox
AEDS e RET ,
: » F OSUBROUTINE TO PREFARE STACE FOR CALL TO BOX-LIKE SUBRRO
LITINE ,
5 A=MODE PARAMETER T STUFF
Q3EDS FO7715 BLIOBOX: MOV BYLMODCY)Y . A
ORFO- DIsSEQS . MOV E. . X(X)
ORFS- LO=sAO4d Moy L2, X+1 (XD
QZF&” FO7z01 M BX.X(Y). E
QaFe FO7202 MV BX. X+1(Y) 1N
OEFC DOSEQS MOy CELDLY (XD
QEFF- DOSACA v MOV DL L. Y+1(X)
0402 FO7 2304 MOV BX.Y{(Y).E
0405 - FLO7207 . MOV BX.Y+1(Y).Il

s

STLIFF MODE
IFER X

XL

iFER Y

e

<8

Q4o DOEEOT - MOV F.l.X=50X) X B¥IE
G408 ODSLOS : Y OL. 0. Xs+1 (X))

Q40E " FO720R ’ M BX. XS{Y).E
CO41d FO7200 : MY BX.XS+1(Y). 10
0414 OOSEOR ; MOV O ELDLYE) oY BTIE

0417~ LOS&A0A ' MO D CLYS+L(XY

O41AT  FO7310 o MOV BXLYS(Y)E :

04107 FL7211 o MOV BX.YS+1(Yy D

0a20" DY f ; B RET . :

“e



TOL Z80 CP/M DISK A
CHARS  —

0421"

Q422
0423
Q424
425
Q42687
Q427

04257

0429~

0420
04207
O4ZE
042F
0407
04317
04327
04337
04347

OgEE
Q437
Q4
4R
G430

O43F
04407
0443~
Q445
0447~
Q4497
04457
Q44Rm-
Q44127
O44F "
Q4507

0451
04527

CO4mE
04547
o455
45
045
O45R7

o4E0T

045E

045F"

1B

a7
70
1F
=7

7B

iF
aF
o

oo
A

57
7E
2F
5F
13

o

FEZO
20072
BESF
FE7E
BOFH

47
DD4EL:
FE&L
SEOR
[EZ0
47

7

3
E&O3
2001
1IN

4F

7w

07

07
Do4EL L
v

- E&OC
a7

mEly

T
D&Z0

4220

SEEMBLER VERSION 2.21

3 DIVIDE DE-1 BY
DVIOEMEZs DX
5 FalLL INTO. ..
;7 DIVIDE DE BY 2
OVDEZs ANA
MOV
RAR
Moy
MoV
RAR
MOV
RET
3 DIVIDE DE RBY 2
OVIDEZNY CALL
Moy
B FA
MY
MOy
CMA
Moy
INX
RET
3 TRANSFER 3 X 5
5 CHAR FPASSED IN
3 IX=WINDOW DESC
5 Di=Y., E=X
UISES:’ [ =
RN
MVT
LRI
JRNC
CASE
M
MOy
CPI
R
SUT
MOV
MOV
INF
ANT
JRNZ
INR
MOy
Moy
RLC
R
MOV
XRA
ANT
XRA
: ' : T
3 LOOKUR CHARALCT
‘ Moy
UL

» o LIBAD:
« o LOK S

 LOWER CHA

LW NOTZE
o« UFPERS:

PAGE 1

-y
il

o 5 DE=DE-1

0. A
A E

E-A

THAN NEGATE
ovDE:z

AL

A
. E

E.fA
I

C CHARACTER TO THE
A

SCREEN

- 3 CHAR IN RANGE?
o LI
B s
7EH
.« RAD
RACTERT???
B A
CLC. o1 (X))
H1H

. « UFER
Z0H
E. A
A, C

A

« L NOTZ
A

Ca A
AP

g

SET COLORS

Oy L CO(X)
[
O
i ;
XFAND
ER
As B
20H

]



TOL Z80 CF/M DISK

CHARS -

O44L1
Qe
Qa4 L4
O4e57
O8bb
0467
0445327
Q&
A e
Q4407
O4LE"
O4LF
0471
0473

Q4737

Q47 &
477"
Q475
Q47R"
Q470
Q47F <
Q4207
04517
Q4az
Q4547
Q4
Q4
Q4me s
Q4867
a4z
o407

4F

QEDO
&0

L

2%

Y

o

01 Q42E”
o

ES

76

Ca03

57

in

C0 0000 OF
1

CBRE4
Féaaa
naoc
QAOS

1A ww LIS
77

gt

REQO

oS .
11 Q027
19

o1

13

1OFZ

[

T 3 X5

QESEMBLER VERZION 2.2

Moy
MVI
MOV
M
DAD
nADn
DAD
LXI
DAL
PLISH
Moy
ADI
MOV
LCR
CALL
FOF
RES
ORI
T

MVI

LoAX

MOy

INX
MY T
PLISH
LXI
DAL
POF
INX
DLINZ
RET

mT

INT S

T
it

Mmoo ITmim
>

RZ2A

Il

&aH

28H

MAGTIC

B. G % BET LOOF CTR
oo '
M. A

H

P

I

o, 2%

I

I

I

o o LOCF

CHAR SET

PAGE 13



TDL Z80 CP/M DISK ASSEMBLER VERSION 2.3 | FAGE 14
CHARE - :
Ak SYMBOL TABLE 44

ANEN QOEF ADVCK Q307 ARG QOOOL04 X ARGSTE &QCC
BACKGR &SCC BLANKE 0020 BLOROX ORED” I BOTRAM 4000
BOTTOM &4A% BOXXY1 O3A3C BOXXYZ ORR2S BOXXYF O3ARC
BX.MOD 0015 O BX.X 0001 BX. X5 OOOR BX.Y 0004
BX.YS 0010 CHARSL 450D CHARWI OORE I CHOUTES QOROY
CLEARS &0CA CNTRL QOO CNTRLD &S0 CNTRLO &SD9
CNTRLL Q015 CNTRLZ &5E4 COMURL 03317 COMUTL Q310
COSINE 000005 X CPHLDE Q000 04 X CPLARE 4110 CPLSIZ 0140
CRO 000D CEBLOK A&2D CEFLAG &2460 CURCX 4314
CLRCY  &814 CURREN 4405 C.CO 0011 CLCl 0012
oL.oX SOOOR LY QOO0 I 1 oolE e =T OOz
e X QOO0 . XF . QOOF . X5 Qo077 .Y 0005
CLYF QoG D.YS 000w DoHAR 01047 I OOTON  A3CE
DEVBL 4S8 DEVCLO &57%9 DEVCLL 457 . DEVCLE 457D
DEVCLE AST7F DEVCLA 4531 DEVCLE 4583 DEVCLE 585
DEVCL7 ASE7 DEVFR  4SCR DEVHCR 458 DEVMD 4S8R
DEVNM  4ASR7 DEVNT 453D DEVTNA &SRB DEVTNE A&SEF
DEVTNG &SC3 DEVVA  &SED DEVVAR &E79 DEVWR 4501
DEVVEL &5%1 DEVVD  ASCS DEVWD  &509 DEVVN  4SR%
DEVWE 4507 DEVXCD &BB3 DEVYCD 45RS DISES 04357
DISS7  QL11” DOBOX  QOO0:07 X DOLPLH AZES DOLPPT &ZEA
DLIMBET &577 DVIEZ 0422 1 OVOEZN 04267 DVDEMZ 0421
EDBINT 4440 EDCONT &4A7 EDLONG 4212 EDMODE 4810
EDNAME &4A1 EDNCYX &S00 - EDNCY  &20E EDNEWS &4A5
EDOCY &30S8 : EDOCY  &308 EDFN  AB04 EDPO 4204
EDFTRC &44AR EDFTRL 4449 EDSTR 4214 ERABIT 0QO0Z
ERRPGM QOOQO208 X ER.ARA OOZF : ER. ARG Q034 O ERLASN QOLS
ER.BOX 0014 ER.CHN Q002 ER.CMIN OO1F ER.CNV 0014
ER.COR QOLR ER.CTL QO34 ER.LDEL OQ2& ER.OIM GORO
ER.DIV 0018 ER.DF 0037 ER.DSK 0019 ER.EDT Q035
ER.FMT 0038 ER.FNF Q01 ER.FOR Q028 ER. IMF QOO03
ER.LAR 0025 _ ER.MAL 0022 ER.NAE 002D ER.NAM 0029
ER.NEG 00320 ER.NOT Q023 ER.NUL 0029 ER.NUM QOZE
ER.NXT 001D ER.OFL. 0017 ER.OPN 0014 ER.OVE QOLE
ER.FAR Q02ZA ER.REN 0020 ER.RET 0024 ER.SEF 0021
ER. SNF 0031 ER.SFC QOZE ER. ST 0004 . ER.EW 0032
ER. TER 0QOQZ0 - ERLUFL Q033 ER.LUNF Q027 EXTDEL OQOZE
E. HVYAL 0002 E.LVAL 0001 E.51Z Q005 E.TYF QOO0
E.VAL 000l FONTH  ASD2 FONTI  &503 FONT  A5D4
FONTE  A5DS FONTL 4504 FONTY  &BED FONTY  ASED
FIRST 4403 FLAGS ASCB FONT2S 042E~ FOREGR &S00
FRAGST 0400 FREELS &4SES FSTDOL 4480 FETINT &2EC
FWDFTR &5E7 GETCX o383 0 1 GETCY  O3Rac I HCAREA 4593
INCELY 0000809 X INCRO  ASED INIVDA Olasy INIVDM 01747 I
INIVIR OLl&s” I INIVIX 0197« IZNL Q000 0A X JOINTS Q0407
JOTNXY O3AE- LUK AE42 KBLOCK &5F1 KEYFLG &7FF
KEYPTE &533 KEYTRE &7F7 KISNL - 0000 0B X LARGE  Qow4- I
LCS7  OSCES LF OO0A LISTON &45EZ MACETL AS3A
MACTOF &2SE MAGIC 0000 MAXFRE 0040 MNMX  ASER
CNBLER . 0000  NELEM 0001  NEWBOT &8I0 ML DO0A
NSADDR &802 NUMBLIF &4A3 f OLDCHR £4A0 ‘ OLOCUR &4%F
OLDEEY 44900 OLOXY  &EEF ONEBLUF - £72% OFRL 0014 e
OPREF  45SB . OPRSTH 4547 OFRSZ  ASSD COUTCH  o000:0C X
LOLUTOFF &2E7 PONT - &SEE o PIXVAL ASED FNXT 0000200 X
POINTE &4A7 PONOFF &5DA COPOUTOH 00002 0E X FRINTR 4540

femf



CTOL Z80 CF/M DISE ASSEMBLER VERSION 2.2 - FAGE 195
CHARS - ’ o
A SYMBOL TABLE A4+

FUTCUR O3%F - I RZA QOO0 OF X RAMEND 7FFF RAMETR &200
RANZHT &SSF , REZSCX O34&A7 I - RESCXY Q72”7 1 RESCY Q375 I
RMOTMP &35322 RUBACK QOOS RUBOUT QOO7F SAVESP &200
SCNEED 0004 SCROLE Q00010 X SCRWIN &70D0 o BCXLLL O34FC
SETCX o039l I SETCY  O0Zwar I SFREEL: 11 X ZMALL O0AZS I
SOFREF ASZ2D SOPRSZ AS3F STACE  &0C3 STAETD &000
STRSTZ ASOD ‘ SURSTL 4534 TAR QOO TAFBLIF 44R3
TAFCON A4AF TAFFRO &4EB1 TEFEND 4533 TEMFHD A0CHA
TEMPS AZES TEXT alelelsly I TEXTA  OO0OF” TEXTS  002%-
TEXTX Q0I5 THEN QOO0 12 X THMFAREG &7AD TOF AE1E
TOUTCH QLCS- T QOEs TS o4z TEX QOeg-
TTYBEG &2461 TTYEND 4ZEL TTYINT &ZEZ TTYFTR &2E1
TEXTWIN A7EZ LARTFL. &4390 LIEEREND A5F1 VIFTR  &572
VOIICHAR  A49E VINLF  &50F VIFLH 4545 VOICED AB&Z
WRMODE  ASEE XFPONDL Q01w ZEIME2 0ol ZGREND &211
IOUTCH QOLlAF- I $OA0OR 0010 $ANDRF 0007 $ANODRI 0005
SADDRE OO0 HANY 0OO1A SANYNA FFFC HANYVA FFFE
$ARGFT Q0011 $RGFTR QOOF HBNIL. 0007 SCALLE Q00D
CHSCMDAD 0013 SCRLEBL OO0ZA KOSRLO 0028 SDATAR Q007
SOOLOE Q001 STOLD0 O00Z ; FOVAL Q000 HENII Qoo
SFADR  OOO0OE SFLAGE 000z ' SFOREBL. Q024 #FORPT QOQOR
SFVAL. Q00& SEOSUR O01A FIADR 0000 $INFELL 0018
SINFFT 00L& HIVAL 0004 FKEYRL. Q024& HLENGT 0001
CHLINPT OOO0S SLOCFT 000w CSMIBRL. 0022 SMIBEN OQOQ1R
SNAMAL OO0/ ENAME  QO0DA SNASCT 00O SNIEL Q0RO
$SNLINE 0003 SNLILL 0002 ; HSNVALLY 0005 $REFEA QOLE
SRVETL Q013 : HSAME . 0020 HLASCT 0004 _ $SLEN 0004
FZTRAD QOO ' FLTRFT 0003 $TAF QOO0 $TYFE Q000
SIS QOOSE < BLNEL. 00002032 X LOATA. QOO0 X » PROG, QOSCE” X



TOL Z80 CF/M DISK ASSEMBLER VERSION 2,21 | FAGE 1
TAFEIO - ‘

FOERSEHIT=1
« INSERT A1S,ASM
@ REMARE, /- ,
& #

@ ST
2
330 H 2

3+
3
3
*
#*
R

"WHEN YOU CARE ENDLIGH TO PROGRAM
THE VERY BEZT"

BY JAY FENTON. NOLA DONATO., AND TOM DEFANTI
' (Y 1978

PARFASAARAGAERAPRI PR

/

» INSERT At ZRAM. ASM

« INSERT A IOEGLL ASM
. PREL ‘
« IDENT  TAPEIQ
LEXTERM ALLOC
EXTERN ALSTR
L EXTERM ARG
LEATERN CNTCE
LEXTERN ENDNETR
LEXTERN ERRFGM
JEXTERN INCSIY
LEXTERN INCUZE
LEXTERN NXTVAL
LEXTERN PI
« INTERN GETDRSE
« INTERN FUTTAFE
« INTERM LARTINT

3 EQUATES:

: 3 LPM ADDRESSES: ‘
E104 ; BLOOE=0E 1 0&H § BOOS ENTRY POINT
OO50 - FCBADR=S0H -3 DEFAULT FCR
QoS DRLIFFT=40 i ADDR OF NEXT BYTE IN DISC BUFFER

o 5 CPM FUNCTION CODES:
QoLsE , ‘ o CPDELETE=1% 3 DELETE
Q014 CCPREAD=Z0 ;3 READ
O0l& CPCREATE=ZZ :
O0LE i ; CRWRITE=21 _—

CDooF CFOPEN=15 3 OFEN

noio S DPCLOSE=1e 0 5 GOT IT YET?
O O0AS Rt FNCHAR=0ASH

a0l ‘ TXRIY=1



TOL Z80 CR/M DISK ASSEMBLER VERS
TAFEID - ‘

Q000 -
QOoL-
OO0
[alsTulcid
OO0s-

QOO7~
OO0w -

ooLl”
oLz
OO15

Qoles
OOlA7
QO1R"
O0iE”
Go21”

Qo244

OO2E”
QozEr
OOER"

QOZE”
QOIFT

O0mR
D0O3RE
QO
O05Ea 7
OOER-
(a1l ndy
OOz
Q0407

00417
O0O484

Qo445
N1aY: N
0047
Q045
00407
Q04D
OOS0 T
0053

OOmEEC

QOs7
OO5A 7

OOseET

OOS0-

OOSES

E1

n
k]

ION 2.21

« IFNDEF DSESHIT. L

§ OUTPUT TO TAPE COMMAND :
M. CMOCPUTTAPE . o L PLUTX, O, PI:««FHTQ1.uPHT“]E

1= +PUTTAPE:

(BT +
00 4
Uuuu“um +
Qo1 +
OolEs +

SO5554544 150+
v +
o0

0 000008
O40A1E
FOES

» s PLITSS
wn PLUTAY

CER

oo O1RDS
ChoO000: 0/
FO7EQQ
FEOA

RO
FLALQDZ
FROAEQL

ES

Co 0000 O

wa PLITLE

: 3 WRITE
CoOLFE”
EX

O 021467
El

ool

7E

=B

cooOLE7e

7TE w o LILITL. 8
ChOOROR” ’
23

OF

VL=

Bl

2OF&

oo O1FE”
COO000E O/
FO7EDO
FEOQO

=0

Co DLES-

=1 =

FDEL
c?

1

. PUTXE

INFUT

LBYTE $CMOADR
(.. .PUTX~ PHTTQPE)/1A+1

LBYTE
LBYTE ©

«WORD FI

LWORD L L PUTS
WORD . L FUTA
LASRCTZ /PUTTARE/

«BYTE 0
CALL - ARG
«BYTE
PLEH Y

FLESH H

CALL TOUTEST
CaLL INCSIY
MoV A, 00Y)
CPI - $NAMADR -
JRNZ oo SEIFP
MOV Ha2(Y)
MOV L21(Y}
PLEH  H

CALL NXTVAL

A LEADER
CALL
XTHL
CALL DLITNAM
PP H
INX H
MO Al
ooX O H
CALL S1ZBC
MY AsM
CALL DT TAF
INX H
LCX E
A
I}

WRTLIR

MV o B
ORA S
JRNZ v w OUTL.
CALL WRTLIR
CALL INCSIY
MY A, 0CY)
CRI $TAF

JRNZ . FUTL
CALL SHUTOF

CFPOP H
FOF Y

RET .

,FRHM 1ﬁFE lHHMQND
’«TFNﬁFF Rt s HlT -

2B wm ME

-

LY ]

13

e

“z

PAGE 2

HIVAL . $NAME . $REFEAT

GET TYFE
IS IT A NAMET
NOFE

WRITE QOUT FILENAME

GET CHAR
WRITE IT QUT
WE @[ IT TO A

WRITE TRAILER

AT END OF LIsT?

TURN OFF MOTORZ



TOL Z&O CP/M DISK ASSEMBLER
TAFEID —

QOSE”

QOBE-
O0O5F -~
QO&OT

ule?% NN

O0&E"
OO&S"
QO&7

OO&F
OO70-
o073
QOT4
00777
Q07w
OO70

O0O7E -

0SS
QoEsT
Q0SS

Q0BT

"

aomEn:

QQQQW
norens
Rl
QUR&L”
QOR7

OOes
oOeR~
Q0ens
O0A0 -
ODAET
OO &S
CGOAae T
OOaR-
QOAC”
QOaT-
[S18741 =y
QOBRZ-
OORR"
CROR4 S

OORSES
(:’ (}B & e

DORS
OORC

é'l_QQBEf“

1
Q7
819
OOC7 "
O0707
OO73"

A7 AFSA544 150+

Q0

0 QOO0 OA
O40A1E

ES

FLES
COLACT
COO000: 08

FRALOZ
FOAEOL
7E
FEOZ

2020
o 0l4e4”

OO Q000 0%

oD 000008
o o000 OR
FIba&0E
FOAEO1L
SA058

=23

et
e et

SEO0

Ol OO0z
(N3

S T3

]
2

T2

CCD GO0 0A
- FO7EOO

FEOO.
2OBF

+ o+

L WLEEIPE DAL

VERSTON

2,21

GETDEK .
ML CMODLGOTTARPE, o W GETX 0. GETTARPE, . GETA, . JGETSIL
+GEOTTARE: «BYTE $CMDADR
LBYTE (L JGETY~GOTTARE)Y /1 &+1
LBYTE O
JWORD GETTARE
SWIRD L L GETS
CWORD L WGETA
LARCIZ /GOTTARE/
+] ~
LEYTE . O
Call ARG
DBYTE  $IVAL . $NAME, $REFEAT
FsH H
FLisH Y v
CAlLL TINPEST
CALL INZSIY
I THIS NAME ANY GOODe
oo OO MOV CHL20Y)
MoV L1 (Y}
Moy .M
CPI HNUILL
JRMZ . e SEIF
! AWALT AFFEARANCE OF FILENAME
CALL NAMATH
5 ALLDCATE MEMORY ;
~ : AT ALETR
3 COPY UNTIL NULL READ IN
oo CLOFPE CALL TAFGET
© ANA Al %
JRZ .« GEOF
STAX I
ITNY i}
[CX B
Moy AR
ORA i
JRNZ B e R
call ENDETR
CALL INCUSE
MOV H,2(Y)
MOV Lol{¥Y)y
MV M. SNAMATIR
INX H o
InNX H
MVT ML O
LXT B aNVALLIE~2
- DAD B ' :
MoV M4
INx  H
Moy M. ‘
THOSTY
DALYy
R v ) HTaF ;
RS, GIRNZ LG LOoP
3OETOF THE MOTOR

oo GETSE
- GETAY

Ty

DID WE GET A NULL?

o« GEDF:

MOy

PAGE =

-}



TOL Z80 CR/M DIS

TAFEID —

[glale s
DoCa
OULJ

QOC&”
Qo7

"‘

Qo7

[a1n] =R
QOCe -
QOCAY
Ralelmnds
OOCE”
QOO -

Q0L
QO
QoD
OODF -
QOED "
QOER2”

OOES

OOES
OOER"
QOEE”
QOEF -~
QOF L7
OOF RS
OOF &
QOF2 "
OOFA~
OOFD
OOFE -
GLoL-

1027
Olone
010
QLop”
1007
olon”
Q1107
olil”
oliz”
oLLE”
01147
Ol1s-
aliés”
o117
o1is-s

011w
O1iB7
011G

OLLF”

0120

o

k. AwJLMBLER

oo OLES”

FIEL

E1
o9

iz
0A
00
L4

Q0L
OOnC
474554544 150+

(R]8]

CIN 0000 06
O40A1E

ES

FOES.

VERSTION 2,21

CAlLL.
FOF
FOF
RET

« W SETXS
M. CMDEGETTARPE . « s GETX, 0, AFIXLGT, o L GETA, . JGETEIL

+GETTAFE:

e

+1

ChoOLALS
CO 000000

FO&LOZ

FO&EOL

7E
FEOZ
2053

Cooolsd”

1
57
o0
&HF
o
=5F

I
(N
7n
Fa
=h
F1
ES

SBAEOD

ol e

nlams

o0

i

OlEss

. GETS:
. GETA:

e w LD

« WORD

LASCIZ /GETTQPE!

»BYTE
Al
- BYTE
FLISH
FLEEH
LAl
IKATIR
MO
MOV
MV
CRI
JRMNZ
AL
AT
MOV
oAl
MOV
AT
MOV

5 TGNORE NEXT

"‘) 1 '::l e
OLER
OlEe

D000 04

CcooOLSTe

AfEB

21 FFFA

oY GOT

CALL
ZALL
CALL
My
PLIEH
Call
FOF
PLISH
MOV
INX
INX
MOV
INX
ITNX
IN¥
MV
- INX
AL
XUHIG

LXI

o]

*

SHUTOF
Y
H

FAGE 4

- BYTE s$CMDADR

SBYTE (. GETX-GETTAFE) /146+1
LBYTE O
SWORD AFTIXCGIC("GY-1010) #1A+FETINTI
- GETES
~HWORD .. GETA

O

ARG

$IVAL . $NAME . SREFEAT

H
Y

TINFEST

INCEIY
H, 2(Y)
L»1{¥)

.M

SNULL
e EEIR
NAMATH

TAPGET
I A

TAPGET

LA

TAPGET.

E.f
BYTES
TAFPGET
TARPGET
TAFGET
fa L.
FEW
ALLOC

FEW

H
M. I

- E

ITTEITXT

My O

SIZBC

H'.t "‘é:-

u
?

g

s
¥

L] XX

um oz

ez

FUDGE &

D=TYFE
L=LEN

E=FLAGS

SET TYPE

AND FlLAGS

T ugE‘gmuNT
ZERD THAT OUT

1ZE TO SHOW GLIYE  ALREA



TOL Z80 CP/M DISK ASSEMBLER VERSION

TAFEID ~

) et A
0124~
Q125
Qlzar
a1a2er
a1Ea”
O1zZR~
Oracs
olzns
O12F~
01307
o133
(RRRCTON
o139
QlaR-
Oolz0s
alzns
O13F-
01427
Gl4zr
0144~
01457
01447
0149~
0140
014E'
10T
01537
1S
G158
QLE7e

Q177
GlEas
QlEe
01EsR”
Ol&so
Olsns

O1lSE”

DLEF-
OL&Q7
O1l&L7
Olbezs
Olazs

Ol&e4”

Q1&7 7

Olam

OL&B

OL&E”
o171

Y
ER
CooOlase
77

oy
el

1B
T
Bz
2OF &
i

S QOO0 0R

FOALOZ
FOAEQL
3806

a5
e
-

23

s x_'!

:/uu

01 0003
Qw

73

23

72

C0D Q000 0A

FO7EQOQ
FEOOD

20

Chr O1lES”
-FDEI

=

o

CDoolaes
FEAS
POF

FLUALDZ

FOGEOL
01 0002

oo LIRS

. BKIFE

W« GETXR

P SUBROUTINE TOQ CONVERT ALLOCATOR
T IN BC

nan
XCHG
CALL
MOV
INX
0icX
MOV
ORA
JRNZ
FF

- CALL

Moy
My
MVI
INX
INX
MVI
X1
[ADR
MOV
INX
MoV
AL
MOy
cRI
JRNZ
CALL
FOF
FoE
RET

1IN A=ALLOC |
3 OUT BC=# BYTES IN BLOCK

=SIZR0C

FLIEH
MOV
MVI
INX
LDan
Dan
DAL
Al
MOy
MOy
PO
RET

1 NAME MATCH
NAMATH:

Call
LRI
JRMZ

P,

2a21

FAGE 5

B
y DE=RYTES LEFT TO READ

TAFGET

My A

H

I

AT

E

. CLOF

o

INCUSE

Hs2{¥)

La10Y)

M. SNAMADR

H

H

M3

EL, d$NVALLIE-2

R

My E

H

M. Tl

INCELY

A, 00Y)

ETAF

w e LD

SHUTOF

Y

H

SIZE CODE IN BYTE COUN
SIZE CODE
H

L+f
Ha. O

[

L)

IO@DmIITITITXT

SUBROUTINE
TARGET
C FNCHAR
MEMATH

FOWE GOT A NAME — POINT AT FIRET CHAR OF RA&M NQMF

MOV
MOV

LXI

2 21Y)
Lo 10¥)
By SNASCTT



TOL Z80 CP/M DISK
TAFETD -

0174~

01737

QL7a”

G179

S 017R”

Ql7c”
alL7n-
O17E~"

OlE0-

01837

Qlass

01a7-

Olass
O1Ese
O138a7
aLan”
O1wl
OLe4-
O1es-
01946
Ol
019w
SRR
O19F-
O1aR"
Olass
015

IR RATCR

O1AS"
QLAs”
OlART
DlARe

Q1807
alans
OLEO”

O1RE

O1B&T
OlRz-
QLRR”

QlED”
QOlRE-
Q1oL

o10Ee

OLZ7-

Ol
é:} 11: B o

Oicn”
QLoE”

0w

Cor Ol&er

BE
20EY

7E
A7

FOFS

oo Oless

FEOA
20F2
o

ES
05

ChE 000007
EDSE &4B1

2R L4AF
70

BE

2BF2

5 é:-

Cooo24p-

22 &44F
A &TFF
AR

E&ZO

AR

[z

7h

ni

El

o

Fa
21 &4B3
22 A46F
22 L4B1

CoOLCFS

FE7E
1806

a3

CoOLoF-

BETZ

FOCRO144

2002

. EEO7
B e
FR

o

ASSEMBLER VERSION 2.21

nAD
oo MATCE CALL
oMP
JRNZ
INX
MOV
ANA
JRNZ
y IGNORE FLRTHER
« o IGENCE CALL
CRI
JRNZ
RET

SUBROUTINE TO RETRIEVE CHARACTER

s FROM TAFE INPLU
$ PERFORM CONTRO
TAFGET: PLIZH
FLisH
« o DNTO CALL
LDED
LHLI
MOy
CMP
JRZ
MOy
AT
SHLD
L.
XRA
ANIT
XRA
ouT
MOy
FOF
L
RET

B

TAPGET

i

NAMATH

H

A.M

A

«« MATC
SHIT

TAFGET

ML

« o TGN

T BUFFER
L © CHECK
H

I
CNTCK,
TARFRO
TAPCON
AsL

E

. ENTE
ma M
BUMFTR
TAPCON
KEYFLG
o |
OCOH

I

LEDS
A.D

I

H

n
K

GOONIE

NILCHD

3 SUBROUTINE TO ESTABLISH TAFE INPUT

TINFEZ: DI

LXI
SHLT
SHLI
;s RESET THE LART
CALL
CMVI
JMPR
1 SUBROUTINE TO
TOUTEST:
‘ CALL
: MVI
SETBS:  BIT
- L JRNZ
- XRI
o NOFLE - OUT
~RET

H: TAFBLUF
TAPON
TAFPRO

RESUART
A 011100118
SETRS

ESTARLIEH TAFE OUTRUT

I

RESUART
B0l 1100108

0. 1Y)
o W NOFL

OO000111R

BALDZEL

FAGE &



TOL. Z20 CR/M DISK A

TAFEID —

COLCFS

Q1CF”
Lol
O10E
0105
0107
olnw”
oine”
olnono-
O1DF~
GlEL”
0lE4~”

DLIES”
O1ET7”
D1E®”
alLEA”
OLlED”
OLEFS
O1FL”
QLFz”
OLFS-
OLF7”
OLFe-
OLlFR”
OLFD

QIFE”
QLFF~”
Q2007
02037
QZ04~
e
Q2067
QF0w
O20A7

OEORS
Q200
Ozl0
oz1Ee
021Ee
OELSe

0Z167

oElas

ORIET

OZ1E"

OELF

2EAD
DEER
BE40

e

ZECDH
Lz
SERT
e
BEOL
32 L4PE

[

JE3S
D2z

AF

2 L4T0
ZERE
O3ZR
ZE40
a2

ZECE

| DEZE

3E27
DE2R

i

ES

F&

21 75320
2B

7

BS

ZOFH

F1

El

o

L

FE

- DRzB

E&O1
232FA
Fl

LiE2A

o

SEAS
COO2OR-
Ol o0t
ow o
7E

a7

ZEOL

CI OO

CLLOUTL: MOV

SEMELER VERSION 2,21

: ROUTINE T RESET THE LART

RESLIART
MVI
DUT
MVI
OuT
MVT
T
MVI
ouT
MVI
STA
RET
$ SUBROUTINE
SHUTOF: MVI
ouT
XA
ZTA
MVI
T
MyI
T
MVl
ouT
MVT
ouT
RET
. SUBROUTINE
WRTLIR:  PLIEH
FlIEH
LXI
o WATTE [NZX
MY
ORA
JRNZ
PO

POF

RET
$ SUBROUTINE
DOUTTAF: FPLSH
2 DLITLE IN

: ANT

JRZ

PO

T

- RET
 SUBROUTINE
CLTNAME MV

AL
LXI
LA

. 'JRZ N

o CALL

T

AL OADH
HLIARTS
A, 40H
ALARTS
AL QDM
ALIARTS
AL 37H
ALARTS
.l
LARTFL

SHUT OFF MOTORS
AL OOL11I000R
BALIDSEL

A

UARTFL.

£, OAEH

AUARTS

F. 40H

CAUARTS

T

TO

T

A, OCEH
ALIARTS -
AL 27H

ALARTS

WRITE LEADER/TRAILER
H
FEW

HL 20000
H

s H

L.

. WAIT
PI

H

DUTPUT CHARACTER THRU UART
il '

AUARTS

TXRDY

oo UTL

FoW

ALARTD

QUTFUT FILENAME HEADER

A FROHAR

OUTTAR

B

B, $NASCTI

.M

A :
o« DONE
ourTar

PAGE 7



TOL Z80 CP/M DISK ASSEMBLER VERSION 2,21 FAGE 2

TAFEIQ -

026"
Q=27
nERe”
OZRET
OZZE”

QEZF -
OEIO”
0z3L7
0234

ORBE-

e P
aiie b
QzEns
OE3ET
QEEF
Q41
02437
Qz447
Qz47"
QZ4a-
Q24
OZ4a7

OZ4R"
el Ty
24T
QZ4F
CEEQ

{ieduic i

Rl )

12F4&
ZEOA

CoO OZORS
o

05

[

28 &H4R1
44

41

oo OZ24R7
EDNER &A4A8F
*‘rm

BEE

DEZA
2S04

02

22 A4R1
=
o

Fg

Y

oAl

70

FEZZ

O

21 &4B3

o

INX H
AMPR w o HLITL.

oo DONES MVI A, NL

"
b

CALL. OuTTAR
RET
UART CHARACTER INPUT ROUTINE

UARTINT: EXAF

EXX

LHLD TAFFRO
MOV B.H
MOV [RER
CALL BLMFTR
LOED TAPCON
MV AL
CMF E

TN AUARTD
JRZ ww FULL
STAX E
SHLD . TAFPROD

« e FULLE EXX

"
K

EXAF
EI
RET
SUBROUTINE TO INCREMENT POINTER

ELIMPTR: INX H

I

WR il MB G@m NS W2 SE an

g

Xty

TES

Moy AR

CRI TEFENDEROFFH
RNZ S

LXI H. TAFBLIF
RET

« IFDEF DERSHIT. L
GET COMMANI
THIS COMMAND RETRIEVES A STRING FROM DISC

FOR EACH NAME:
BUILD FCR AND OFEN
GET LARGEST FOSSIBLE MEMORY BLOCK
READ LINTIL EOF
RETURN REMAINING MEMORY
M.CMODGETRER: o WGETX. 0. QFIX[hjvu,UETﬁannhETll
BYTE Q
CALL. ARG

GET1zs
LGETARD JBYTE HNAME : $REFEAT 3 OGET STRING, STRING. ...

FLISH H
PILISH Y
. CALL CPMON
BUILD FCE AND OFEN FILE

o LDOF DAL FCBRUTLD

caLL. FOBOPEN ‘
QLLULQTE MEMORY FOR STRING ‘
LL  ALETR 3 HL=TOF, DE=FIRET, BO=#E

s LOOF TO 1npy FROM INPLIT BUFFER TO ALLOCATED STRING
L GETR:  CALL DINEYT ; s r



TOL. Z280 CR/M DISK AZZEMBLER VERZION 2.2 : FPAGE %
TAFETO - :

ZRI QDH s FILTER OUT CARRIAGE RE
TLRNS
JRZ .« GETR
CFI CL-40H 3 ENDOF FILE
JRE o o HEOF ‘
STAX I
DX B
INX Il
MoV A B
ORA o
JRNZ . s GETE 5 NG
MR DEEERR : ’
$ DONE WITH FILE ~ STUFF NULL AND FREE REMAINING BYTES
.o BEOFY  TALL ENDETR
AT TNZLESE
MoV 22 lY)
My L1 (YD)
MV I M. SNAMADR $ MAKE IT A& NAME
INX H .
INX H
MVT ML
XTI B $NVALLIE-Z
Aan B
Moy M. E
INX H
MOy M. I ‘ .
CALL FCRCLLOSE s CLOSE QUT THE FILE
oAl INCEIY

s

DECREMENT BYTES LEFT
3 ADVANCE POINTER
OUT OF MEM?

e

FOINT NAME AT UE

~w

uz

CLEAR FLAGS

Moy A QY 5 MORE NAMES?
CRI $TEF
JRNZ v w LD : YES

CALL CFMOFF
FOP Y
POF H
RET
- GETX: :
FUTDER COMMAND :
THIS ROUTINE PUTS OUT STRINGES ON THE DISC

D IR E T

FUTTARES ‘
M. CMOLPUTDSK, o S FUTX 05 P, . W FUTA, . JPUTS]
’ .BYTE 0 ,
« e PUTSS CALL ARG
.o PLUTAS JBYTE HNAME , $REFEAT
FLEEH H
PLIEH Y
CALL. CFPMION
G LI S S
- AL FCRBUILD
AL FCUBDELETE
CALL FCROREATE -
MOV L21{¥)
MoV H:2(Y)
Moy DA T B
DR smNULL



TOL Z20 CP/M DISK ASSEMBLER VERESION 2.2 ‘ PAGE 10
TAREIO ~ ’ ‘ ’ :

JRZ . . FURRE
CALL NXTVAL
MY A, M
TRI HETRADR
JRNZ . » FUER
s Ok~ D0 IT
LXI B, $5ASCTI
DAL B
w oo CLOFS MOV ALM
ANA A
JRE w « SO
CALL DOUTRYTE
INX H
JMPR w o LLOF
o o LDCIN G
.« FLIBRS MVI B, L7 —-40H
- ZALL DOUTBRYTE
CALL FZBFLLEH
CAlLL FCROLOSE
CALL. ITNCETY
Y A DY)
CRI $TAF
JRNZ o o LOHOF
Call CRMOFF
FOF Y
PP H
RET
ow PLTXS ‘
3 DELETE ROUTINE
FCBDELETES:
MYI L, CRPOELETE
AMF BOFCR
FURCREATE: .
MV . CPCREATE
CALL BLOFCHE
IR A
Y DEKERR
AMPR RESBUF
3 FLUSHER ‘
FCRFLLSH:
LIA DRUFPT
CRI 20H
. - RZ ,
3 SUBROUTINE T WRITE OUT A SECTOR
OUTSED: MVI DL CPWRITE
CALL BOFCR
ANA A
INZ DEKERR
RESBUF: MVI A, S0OH
: ETA DRUFPT
P CRET ‘ -
3OROUTINE T QUTRUT BYTE
 DOUTBYTE: ' ; e : ,
' PRI ~NL P OSTICKE IN CR CHARS
RNE ww DT ‘ S : o



TOL Z30 CF/M UIWF ASSEMELER VERSION 2,21

TAFEIO -

MVT
CALL
. MVI
v e DOITE PLIEH
MOy
LIA
MOy
Moy
MVI
MOV
MoV
INR
=2TH
4
FOP
RET
50 TURN ON CFM
CEMON S
I
MVI
OuT
MVI
ouT
EI
RET
CRPMOFFs
I
MVI
ouT
MV I
QT
NOF
NOF
NOF
M
NOF
ARTINTS
EI
RET
3 ERROROUT!

CDERKERR: MVI

OUT
CAlL
ERROR
RET

A OIH
w oo LT
A NL.

H

H:A
DBLFFT
LafA
A.H

- HL 0

Ma A
As L

A

DRUFPT
DUITSED
H

A, 1OH
OFsH
A, 2

OFFH

A, L1H
OF EH
As 3

OFFH

A S5EH
LEDE

CPMOFF
ER. DGk

s SUBROUTINE T FETCH CHARACTER FROM DISC

5 USES BUFFER AT S0H
DINBYT: PLSH Moo
Loa DRUFFT S
ANA A L 3 NONZERO?
: JRME LG NOTE - :
3 POINTER IS ZEROD - GET ANOTHER DISC BUFFER
FLSH B
It

PUSH

FAGE 11



TOL Z&0 CP/M DISK ASSEMBLER VERSION 2.21

TAPEID -

X1 [, 30H
MV I D 2 .
sAlll. BIMIEFL
LXI L FOBADR
MVT . CPREAD
sALL BIOCESFL
ANA A
N [IEEERR
PO I
FOF B
‘ MVI £, S0H
e NOTZ8 MOV .o A
R
INR A
=TA LRLFPT
MV I Ha
Moy AaM
FOF H
RET
3 FCEBUILD
3 ODONSTRUCT FCB GRABBING FILENAME
3 EXTENSION USED IS ZCR
FCBRUILD: MOy
MOy Le 1Y)
LXI B.dNASCTT
nan 5]
LXI [ FOBADR
XRA Al
ETAX I
INX I
MVI Bl
3 ZORFY FILE NAME OVER
-« MORES MOV s M
ANA &
JRZ w w NLILL
=TAX I
TNX 0
INX H
TNZ « » MORE
PR «w FLILL
3 PARTIAL NAME -~ FPAD WITH BLANEZ
G NULLE MUIT A+ BLANE
« o BLNE2  STAX I
INX I
[LINZ « » BLNE
.« UL MV AR A
CETAY o
ITNX - n
CETAX oo
CTNY oo
MYI f. TR
n .

STAX

“E

gty

13

-au

3

T ERYT

e

FAGE 12

FOIMT AT BYTE IN BUFFE

LUFDATE BUFFER FOINTER

a = CDHAR

FROM NAME ON IY STACK
$ HL=FPTR T NAME

HL=FIRST CHAR COF NAME

DE = FCR

GET CHAR
IZ IT A NULLY

MO - BTUFF IT



TﬁL,ZQQ CP/“ DISK ASSEMBLER VERSION 2,21 | FAGE 13
TAPETD ~

INX i
s FILL REMAINING AREA WITH ZEROS

MVI B, 21

XRA A
LLOLRE  STAX I

INX I

[LINZ . .CLR

RET o
s SURROUTINE TO OFEN EXISTING FILE FOR INPUT
FCEOFEN: FLSH B

FLISH oo

FLIS H

LXI I, FCBADR

MV I s CROPEN

CALL EOOSFL

INR A

JZ DEKERR
: OFEN WAS GOOD — RESET BUFFER SHIT

XRA A

=TA DRLUFFT

FOF H

POF i

POP E

RET

3 SUBROUTINE TO CLOSE EXISTING FILE
FOROLOSE: PLUsSH H .
FLISH I

FLISH B
LXI I FCBADR
MVI O CPCLOS
AL BIONUEFL
FOF E
FOR I
PO H
RET
BIFCE:
LXT s FOBADR
RBRINISFLLS
nI
IMO
MOV AT
T LEDS
ARG a8
LT QOFFH
MV I f.4
QAT OF 1H
MVI A, O5H
ouT ~ INMOD

.. NSEX: EI o
AL RIS

ETA CPOINTER o3 ow# TEST ##%
KRe B L
auT COFIH

MV £y B



TOL Z&0 CR/M DISK ASSEMBLER VERSION 2,21

TAFEID -

ouT

Mz

MVI

ouT

LA

QuT
s ASEXY EI
« s BREXS

RET

« ENII

INMOD

AT
OFFH
FOINTER
LEDE

CFPAGE 14



TOL Z20 CP/M DISKE ASSEMBLER VERSION 2.21 v FAGE 135
TAFEID - i
+et SYMBOL TABLE 4+

AREN QOaF ALLOC 000004 X ALSTR  QOO00:0E X ARG QOO0 0& X
ORGETE &QOTT ALIABRTD Q024 CALARTS O0ZB -BACKGR &S00
BAUDSE QO3 BDOs E104A Bl.ANE  QOZ0 BOTRAM &£000
BOTTOM &46% BSALID QOO22 BLUMFTR O24RB7 CHARSL &5TID
CLEARS &0CA CNTCE 0000207 X CNTRL. 0000 CNTRLED &BCD
CNTRLO &30 CGNTRLL 0015 CNTRLLZ &5E4 CRCLOS 0010
CPCREA O014 CPDELE 0013 CPLARE &11C CPLSIZ 0140
CPOFEN . QOOF CFREADR D014 CFWRIT 0015 R QOOn
CERLOE &68D CEFLAG A260 EURQX’ L3144 CURCY &214
CURREN &4465 IR 0011 I e o012 LI QOOR
C.0Y QOonD . DR Q013 LT alaloje CuX D003

Ca XF OO0F L. X5 0007 C.Y S00O0s . YF Q010

L. YS OO0 DRUFFT oz DOTON  &ASCE DEVERL. &52%
DEVELO &57% DEVCL1 &57R. DEVCLE HE70 DEVCLE AB7F
DEVCL4A &521 CDEVCLE &5S83 DEVCL & &H55 o DEVCLT 4887
DEVFR 4&SCH DEVHCER &5 DEVMO  ASgR DEVNM  ADR7
DEVNT 452D DEVTNA &SRR . DEVTNE 45BF DEVTND &50E
DEVVA  &5ED OEVVAR &579 DEVWWER 4&ASC1 DEVVEL &59]
DEVVD  &5C5 : DEVVII &S50 DEVVN . ASR% DEVWES ASC7
DEVADD &5RZ DEVYOLD ASRS DOLFLH &2ES DOLFPT &2EA
DULMBET AST77 ENRCNT &4A4D EDCCNT A447 CEDLONG A212
EDMODE &310C EDNAME &4A1 EONCA  &20C EONCY &QOFE
EDNEWS 4445 EDQCY &H203 EDDOCY &3040 EDFN AHEQA
EOFD AE04 EDFTRD &4AR EDFTRL 4449 ENETR 4&A214
ENDETR Q00010 ERARBIT 0QO02 ERRFGM QQOOs 0% X ER.ARA QOZF
ER.&RG 0034 ER.ASN Q013 ER.BOY 0014 ER. CHN 0002
ER.CMI QOOILF ER.CNV 0014 ER.COR OO1ER ER.CTL 0034
ER.DEL 0024 ER.DIM Q0320 ER.IIIV 0018 ER.DF QOET
ER.DEE 001 ER.EDT 0035 ER.FMT 00328 ER.FNF QGLC
ER.FOR D025 EFR. ITMF 0003 ER.LAE 0025 ER.MAC Q022
ER.NAE 002D ER.NAM 0029 ER.NEG QO3A ER.NOT 0023
ER.NUL QO3 ER.NUM O0ZR ER.NXT oOlD ERLOFL 0017
EROFN 0014 ER.OVE OO1E ER.PAR QOZ6 ER,RQN Qo2
ER.RET Q0z4 ER.SEF Q021 ER.SNF Q021 ER.SFC OOZE
ER.STE Q004 ER.SW Q032 ER. TER Q020 ER.UFL QO23
ER. LINF Q027 EXTLOEL CQOZE CELHVAL Q002 E.LVAL 0001
E.SIZ 0005 E.TYF QOO0 E.VAL 000l FCBADR OO5EC
FONTH  ASDE FONTI  &5D3 : FONTW &504 FONTE  ASDE
FONTL - &BDé& FONTY  ASEQ FONTY  &53EZ : FIRSET 44473
FLaGs ASCR FNCHAR O0AS FOREGR &3DO0O FRAGZT 0400
FREELS &5ES FaThol, &480 FETINT A&ZEC FWIORTR ASE7
GETDEE OOSES I GETTARP QQI77 GOTTAR QOBE~” HCAREAS &593
HORCE 0009 INCEIY 0000808 X INCRD  &BE® ITNCUSE 0000 0R X
INFEE 000D INLIN  QOOF ITNMODD OO0E UG LS4
KRLOCK &ASF1 KEYFLIG é?FF FEYPTE &333 FEYTRE &7F7
LEDS Qo244 LF 0008 LISTON AREZ MACETIL &534
MECTOR &28E MAGIC QOO CMAXFREG QO40 MNP K &HEER
MPRBEAY 0014 S MFMO IR 4 N MPNCY. 0015 MENV 0017
MPTNA OO0t METNER. Q012 ’ MPETNG - 0013 CMPVIR Q014
NAMATH Ol&4° NELERBR - Q000 ‘ o NBLEM 0001 NEWROT &810

- WL ‘~QOQﬁ o CONORML . QOZ0 . MSADDR  AR02 MUMBLIF  A4673
NXTVAL 000CrOC X OLDCHR 4400 OLDCUR &4%F © OLOEEY 449D
DLIKY  ABERF 0 UONEBUF A729 S OPRL Qo014 OFRSF ABER
DFPRSTE &547 - OFREZ ASED o DLITMAaM 021467 o CUTOFF ARE7
DUTTAR OZ0R” PONT - &55E Lo 0Qooiol X FIXVAL &5ED

2z
o,

b}
4
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