L

azé02¢W7M'm15K»n55EH3LEH VERSION 2.2 et L s ;% FAGE 1

DA

TEO00

SO&D

O EDEO

=4

L By

YLEN: T
 .DEFINE

FER

% %k ko K ok ¥ X

H3b b5

HH
#

bt

ﬁﬁUwNHQTEV#ﬁ hRﬁFHILm QNﬁ I/Q EXTENSIONS
CPROGRAMMED  BY

JAY FENTON

- MAR 1979

XLINK
FARS
. PHEX

# CHANGE THESE ANY TIME QL HKNFIL' VERSTON I3

3
30 R

GRADDR=0CA0H

4

it

H

RﬁMBEh;ﬂTQnﬁH
UFAEUR*U 0 e O

3 # VERY IMRPORTANT EQUATES 1

HAMGELD! !

## START 0OF GRAPHICS GOODIES

I
s e RAMCAREA START s |
s ¢ ADDR OF DICTIONARY POINTER

DFVAL=0R0R0H y o VALLE ﬁF'mfﬁTInNﬁRY FOINTER

LASTADDR=0S044H ¢ %g”@ﬂhﬂ OF LAST VQh IN TERSE #

#

o L INKL =0086H § s VALUE OF LébT FhHN TERSE ##

5 R
LI

?

3 B

LR 222X
3 BET IY

, DEFTN&

#* TERSE MACROE

=GR, CRERTINﬁ‘QUPDINTER T STACK FRAME

FRAME=[
FIIEH e
LXI Ya (o
nany SR

1 RESTORE OLD 1Y FROM STACE

« DEFINE

« DEF INE

W DEFINE

,LINh =

UNFRAME=T
FF Y1

NEXT=L

PCIVI s i
SYSTEMOSTRING, 4LENI=L =
LBYTE  ULEN=-,~1

LASCIT [ZEMI «Tﬁlmh T“EHJLQ

VEREL S Tﬁrmm,xLLNJ [

"NHRD L INEL
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LBYTE  %LEN-. -1
. LASCIIT BETRING
YLENSET - '
JEFINE IMMEDR LMTHINﬂaxLFNW 1.
« WORD LLINE.
o LTNE =, -2
«BYTE BN, =~ 1 +E50H
LJASCIT STRING
ALENS Y
« DEFINE DHEAD=L
RET I
SOEFINE DEND=L «
« WOIRT AENI] .
uDEFINF'FﬁNJTQNTEHAME VALHE LMBELJ“E
MERE ”NQME”
LIFB ELﬁBij L
NOMES 1L
LABRELS T Al CONET
e « WORD VALLE]
JOEFINE VARIARBLELNAME, VAL (0Q) 1=
' - VERE "NAME"
NAME: DAl o BHT
LWORD VAL

1
SOEFINE TEXT LETRI=[ B
w o E L ARCTT Lo B~ 5~115TH
w o b 0 : ‘
1
» HEFINE HAwTEF?lME YANAT N ES O
, MV A TIME oy
“LAR:  DCR A
JRENZ O HLAR]
§ R
LA -
8 o# 10 PORT ERJATES
3 % '
§ kSt
QOO MAGTC=00H
GO ) - INFRE=0LH
OO0E ~ ITNMOD=0ER
OO0F COINL IN=OFH
O01%. o XFAND=1%H :
B » T L= o TQFLIH-WQH 3 PORT USED FOR BIT BANGER AUDLO
’ | o INTERFALCE f -
5 RBITE AND MASES FOR MAGIC REGISTER VALLES
0003 , MRAFND=3 31 MR EXPAND BIT NUMRER
Coozo o XCIFRWMR=20H 5 XOR MASK ‘
’E; “ﬁﬁ: n v XF WM =G 3 - EXPAND MASK
b o o S e
B PR -
$ # SPFECIAL CHARALUTERS
e ' $ SR
S 000w TAE=9
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OO1R
OOz
QOz7
OOS5E
QOSF
QOO0
QOO0
Q000
nlslninl
O008
QO5F
O01E
CQO0E
OOFD
QOOFE
QOFF

0044
030
Q0o

OO0

S D00E

S O004

0008

AR

O00A

OO0
COO0E
OO0

OO0A
0003
O00&

 ESC=1BH

DRLOTE:=22H
SEUOTE=27H
UPA=SEH
LEFTA=5FH
DIOWNA=0
FORWA=(
XORCHR=0

OR” KEY
NL=0DH

ASSEMBLER VERSION 2,21

g

LF=0AH 5
RUBEEY=5FH H
LINEIL="X"=40H 3
RUBOLT=0SH - s
LR =0FTIH 4
FILTF=0FEH §
BREAK=0FFH H
s W

R

3 % OTHER EOUATES
3

5 e

SHEMEK=010001008

oL 7 '
CNTHMESE=001 10000R
IN oL 7
FEYTRV=13

KEYBSZ=22

BLIFFER
b H

ATED

e S T LB LT
Al

]

FOR EXAMPLE

i

e E R E iR E.
i

3 MOV F FS(Y)
3 MOV D P+ CY)
‘; EE 30 N

FR.Fl=2
FR.F2=4
FR,P3=4
FR. P4=3
FR. FS=10
FR.Pa=12

CFR.F7=14

FR,PaEs1a

?

FAGE =

CHARACTER CODE FOR KEYBUOARD X

CARRAIGE RETLIRN
LINE FEED

CRUBOUT CODE FOR EEYBOARD READ

LINE KILL '

RUBOUT CODE FOR CHAR DISFLAY
EHIFT LOCK KEY CODE
UPFER~LOWER SENSE SHIFT
FANIC BUTTON

’

FOR KEYROARD SCANNER

t SHIFT KEY POSITIONS IN

§OCONTROL EEY POSITIONS
8 DEROUNCE TIME CONSTANT
s SIZE OF KEYEOARD INFUT

DISPLACEMENTS FOR FﬁhﬁMLTER‘ IN STACE FRAME
BY “FRAME" MACRD

TO GET THE FIFTH PARAMETER INT

3 UI-PLQ!EMFNT knh PARﬁMETLﬁ Tﬁ ”BDXf ﬂQMMQNB

BX. X=10
BX.Y=8
BX. XS=4
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Q004
OO0

OO04&

QOO0A

Q000

QO0E

Q004
QOO

OO

OFFF
4FFF

0100
0100
OAO

QoA
I 18]
Oral
QAR
OrA4

QUAT7
oo
OUOA
QA
QAT
OAE
QR

OUR4

QUR7

OURA

QR

OCRE

Aol

Rl ntuh |
oroz

o3 OCA0

Fa

Ak

[E0E

=1 0CEO

OEOA
7E

EDTe

k]
(B8}
Fa OCA

2l 10Fé&

Sl BOO0

Ol QGO

- EDRO
OAZE

AF

ER

g
2 Wy
ToFD :

- WYL=4

BX. YS=4
BX ., MOD==2

PAGE 4

i AND PARAMETERE TO CLIF SUBROLUTINE

CLF. =&

ClLFP.C=10

5 FIELDE IN WINDOW DESCRIFTOR TARLE

WXR=0 5 XRIGHT

WXL=Z 1 X LEFT

WYU=4 5 Y LFFER
s Y LOWER

§ R

: #

so# MISC STUFF
EI

LI ¥ 21T 13

BYTEFL=40 . s BYTES PER LINE OF DISF

LAY

LRINAL=0FFFH P STURPID MEMORY CELL

CRAFPFPER=4FFFH

FWERLIF
: 0l

XRA A

T TNMOD

v LXT H. INTZOL

OR MAF REGISTERS
: MVI . 0AH
v DLITRE MOV fa.M

OLITF A

INX H

[ICR E

P « s DUTR
S LXT Ha INTVAL
BLES :

LXI Tly RAMEE |
LXI B, ZEROUT-RAMBED
LDIR

',‘:ﬁ;ifiﬁﬁélzv

5 ettt
3 W
po# PLUG IN JUMP TO INITIALIZATION CODE
3 .
[ - L X0
o Lo 1LO0OH
JMP POWERLIF
o L GRADDR
LI S ‘ '
LR 3 .
o# RESET INITIALIZATION
5o ‘
5 Fdbab

INITIALTZE COL.

ZERD OUT VARIA



TN
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QU4

o7

O0A

OCCD
QLCE
QDo
Qo
OCIs
OCDE
Qunz
QD
OCDA
O
Qonn

OCE

COCED

O OCFO

OCEL

QUEZ
O
OUE4
OCES
QUES
QUET

Y

OCEA

OUER
OrnER
OrED
OrED
OCEE

OCEF

21 1CER

22 OBOAY
21 0onLs
7o
EL47

T

EOn
EDVGE
BEOS
E0E

AF

[IZOF

Fi
30103

v, jobe,

[

I
Q0
[
=R
A%
C):T
05
SR
AR
07

El
SE
56

ki

FLE?

et

L.XI Ho LSTLNE
ST POINTER ‘
SHL.D LASTADDR
XTI Hy INTVELD
REGISTERS
MOy i H
STAT
MOy ATR
DT INFERE
Mz :
MVI AR
T TINMCHD
AR &
T INLIN
BT
ME 10EH 3 ENTER AL°S INITIALIZAT
TON CODE
LR T
7 "
3 % TABLE OF INITIAL COLOR VALUES
%
I

INITIALTZE LA

SET INTERRUPT

an

!

# STORED IN REVERIZE ORDER
# . , .

A

NICOL.

: LBYTE  OCCH 5 VERT BLANE
LEYTE  20H 3 HORI BOUND
LBYTE O 3 CON-COM
LBYTE & s 7
LBYTE © SEH 16
LEYTE  OASH 3 5
LEYTE 7 5 4
LEYTE & ;3
LEYTE  SEH 5@

LBYTE  OASH 51
JEYTE 7 )

2
+ ,4 .
# CONSTANT ROUTINE ~ LOCAL TO THIS MODULE

#  DELETE THIS GUY WHEN YO RUN QUT OF SPACE
#  HE IS DUPLICATED IN ALYS MODULE

3 ' .

ER R
LN Y

2B M8 w92 MR oap

PR H
MOy E.M
TX H
MY Lia 1
FusH - D
MEXTE. .

, FIvYl
e He i i
B : o 0
# INCREMENT INTERRUPT LOCEOUT FLAG
o CALLED BY PROCEDUREZ THAT CAN NOT BE  INTERRL
“TEL £ ' o

TP g wé# wp un
. N



TN Z30

OUFZ
OCFZ
QUF=
QUF A
OF7
Qs

QU2
QU
OCFA
QOLFD
OCFE
OCFF

OO0
Onos
OLOE
Qo7
- On07
OnOE
OLOR
QL0
QLI
QLIOF

O x
ooz

OrE

onLE

OTHL &
oD

21 8000

ES

21 8000
s

e P ]

E1l

=y
04
A44F 42354

El

FE Bl

E1

70
ezoF
FDES

El
22801n

FLE®

QDA

3 % [DLUE
EE S

§ A
INCL.OF s

TO NON REENTRANCY

FUEH
LXT
INR

. F:.[:l Fx

b -3
#

3
He e E
X ]

o B LI SRR IL B )

b
#

JEE RN T IRV T Y

LEVEL.

#*
A 3k 3 3t

L

+
e
+

B A 1S 1 N I

T

N

RET

FLUSH
L.XT
DCR
PO
RET

s SCHEDLLES

VERE
o« WORD
BYTE

ARCTT

PR

SHILT.
PO

MOy
T

- FLEH
INT LUSE ##

. RY .
INTVELC:

gt e
*

uZ ww un

FF

HHLI
MNEXTL
FCIY
W LB

» WORD

CR/ZM DTS ASSEMBLER VERSIQN‘2.21

H.

Ha INTLOE

M
H

H

™
M

Ha TNTL.O

FAGE &

# DECREMENT INTERRUPT LOCKOUT FLAG
# RELEASEDS LOCEOUT SET BY CALL TO INCLOK

# INTERRUFT SCHEDULING VERB

A VERE TO BE EXECUTED AT INTERRLUFT

fLIT L

o L TR,

now t:":”:’ 1 e 1

“I:”:I I T L
H

INTVRE
H

Al
INLIN

# interruptliine routineaddress DOIT .

1 H=VERR ADDR TO

3 H=LINE T DOIT

Yoo 5 e CLUDGE TO REMEMBER IY FOR

b
I¥YVAaLLU

(. +1) LOFFFEH
SCRINT

# SCREEN INTERRUFT ROUTINE
3 % PERFORME KEYBOARD SCAN,

s TO BYTE BOLNDA

THEN TRAMEFERS CONTR
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oL T » .
5% USERS INTERRUIFT VERRE, IF ONME HAS BEEN SFECIF

onLA
oniéa
ODLE
Qnic
oD
ODLE
ODIF
OnZ0
0oL
) ol
QTS
OLza

D24

oD
onsc
onzn

onzF
ohoe
onmz
(e
OrInA
OL3A
OLEn
OLAD
44
ondE
QL4
On4g7
ona7
N4
Onaa
T4 E
QD4
Onan
OD4E
On4F

OnsEo

Qs
OrEs 2
onEz
OIS
ODE4

Fs
]
[
ES
0w
0=
F5
o=
L=
ES
FOES

CI LTRSS

SR ROOC
A7

2Ol

CRA ROLY

i

BS

2El

Foza S01R
01 0ODas
11 00 (:) O
EDSE 8019
Ew

ona7

FIEL
El
It
£l
Fi

SO

0
El
[
51

F1
FE

e

TEI

3

5 R

SURINT
FLISH
L
M

FLISH

XX
EXAF
- PLEH
FLIEH
PLISEH
s
FLEEH

FEil

I

< ICm T
1
£

5 CHECE KEYBOARD

CALL

FEYSON

$ INTERRUPTS DN

LA
ANA
ARNZ

INTLOR
[a} v
GORACE

5 HAVE WE SOMETHANG T DO7

LHLD
MOV
IRA
JRZ
LI¥D
LXI
LXI
SHED
FCHL
GORARVE

- WORD

GORACE

PO
O
PR
FOF
FOF
EXAF
EXX

FoE

FOF
FOF
INTNOGO:
N
EI
| RET
Jteth 3k
H*

el

“E ap H®

INTVRE
A H

L
GBACE,
I¥YvaLll
B, GORARY
0.0
INTVRE

GORACE

Y
H
o
B
FoW

H
I
=

PEW

# VERE TO RE~INITIALIZE INTERRUFPT REGISTERS
#  AND RE-ENAELE INTERRUFTS :
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QLSS
ODE7
onss

ODSE

ODEE.

DAl
On&Z
Oneg
QOLAS
OD&7
Onaw

ODAA

OnaC
ODGE
ODGF
o075

COD7E
QD7 A

on7ze

On7R
On7L
On7eE
O

ODER

OlEE

onEw
OnEa
QoaR
N
() RESI N

:‘DU?O
S OIre4 .

Qnoo +
Ok +
454E41 4240475+

+I

21 0D1E
7

ED47

70

n=on
EDSE

FE

FoEs +

A
H
H
H
H
k]
OIS -
i ‘ +
54415045494+
+ .,
]

E1

DS NI S N s

FOE® +

QL&A “+

(8151 +

S440AF 4144+
+ .

21 830820

©
VERE
« WORT
BYTE
SAECIT

L Q002 ]
LXI
MV
ZTAI
MY
QT
M2
ET
NEXTE
FZIY

4

g

# VERE TO READ

FAGE o

"ENABLE"T
CLLINK.

W W QOOZ, =1
"ENARLE"

H. INTVEL
AH

A, L
INFEK

BLOCE INTO MEMORY

# memaddrress TAFEIN .

K3
33 th e 3
VERE
« WORTH
LEBYTE
L ASCTT
RIsTRICH g

ADDR TAFEIN

PO
CALL
MEXTL
FCIY
e
#

3#
N
VERE
« WORD

LBYTE

LASCTT
L 00048 ] |
LXI

R

Cooone7

au am TE

CALL
nox
MOV
X

MoV

CEMLD

i EﬁEm
O LIMP

E

e
#*

DM

DFADDR 3

CTAPEIN"L
L INE.

v o OO0~ ~1
TTAFEINY

H

- TARGET

# LOAD DICTIONARY INTQHHEMQRY

CTLOARML
o L INE,

v o Q004 ~1
“TLOADM
HaﬁPVﬁL $ HL=DICZTIONARY START Aﬁ
TAFGET
H

i

DE = LAST. READ IN

H
E+M A REprs
STORE UPDATED DICT FTR

LASTADDR @ éNﬁ?NEN.LQET )
CLEARE 3 CLEAR SCREEN AND GO HO
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COnER7
Qo7
onwa
Qs
QL

QL
QDD
COnEE
ODAL
onas

ODAA
W TAT)
OnA7
OLIAA
QLAR
OLAD
ODAE
OLAF

QOLRO
QDRI

OnRs
OnRg
ODR4&
OLRE&
OLR7
GRS

- QLR
QDB

QDR
OLEBF
oncl
SO
Onc4

S OnE

onse
B 1

o=

v oy
ot

CDoongs.

79
2EFA

FEAT

20OF &
11 4000

nE

Con OnR®
I

2809

71

7

12

1

EXX]

a3

Az

Pad

Log S
o
ﬂ
b

1T
w0 e TT1

01 0210

©0ODED

2E04
On
ZOFS
e

[ NS NI B
OF
CEL19

3 # READ BLOCK INTD MEMORY
: # HL=READ ADDRESS

ER 3
LI S5 2T 3
TAPGET
FLEH
ki
v« SENWE

_ CALL
. CHARACTER

Mo
JRZ
LRI
JRNZ
LXT
ORE ADDR
w e HRL S
P
ZALL
PO
JRZ
My
MOV
STAX
0N SCREEN
INX
ALR
RED
QOOH-4FFFH
ITNX
JMPR
« o DHOME 2
EI
PO
‘ RET
a4 303
#

SE agm B MR gm -

* % %

NED ,
# IN WHICH
3

23823
INCHAR:

B ap 4B

LXI
ACTOR
«  SBWE
JRZ
DCR

JRNZ

RET
bl
RRC

uow E:‘ :,‘”;”L:

RORF

ALl

e
e 8 e A

'Bg

SRATE ™ .
o o SENW
COASH
v o SENW
L1, 4000M

I
C INCHAR
n u
o o DOINES
M.
a0
I

[
4,1

Mo A
v o CHRL

INCHAR

PAGE ¥ -

an

AWAIT SENTINEL

DE=FEEDBRACK ST

e

CGIVE FEEDRACK

=g

BUMF FEEDBACK

an

L]

CONSTRATIN TO 4

CEUBROUTINE TO INPUT A CHARACTER
RETURNSG CHARACTER IN O :
CAND STATUS OF NMONZERO UNLESS A& TIMEQUT HAFRPE

CASE ZERD STATLE I8 RETURNED

B, 210H
INBIT

;L;ﬁ&w
=11
INBIT

!-

oW GETL

s

~u

aE g

A

B=RIT CTR. C=TIMEOUT F
AWAIT START BIT

NOT YET - DOR TIHEﬂUT;.,

IR COUNTED DOWN

RETURN ZERD SET

BIT GOT TO OY

EHIFT INTO © HO
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OLICR

oncn
Qnzn

QDCF

OnnG

onn:
Qne:
Onng

e
Qs
Qnne
ODOER
OLnn

ODDE

ODEO

ODEL
OLES
GDE4
ODE&
ODE7

ODES
ODEA
ODER
QLIFO
GOFG
QLI 4
CODFET

OnFS

ODF?
OLFA
QIDFR
ODFE
OnFF
QEOL

OEOZ

) S3ay

=BF
R} 2R
AR
OF
BOFA

FELF
] 5 I
20FD
DR
AR

CE&DY

e
ors® 1.3

SELD
=0
E0FD
a0

[

GO7R
%5

SASER4 154645

EOSR =064
=h B0sC
73

11 2080
A7
EDEz

ER

1800

o~

"
k]

NOW FALL INTO

INRIT:

NESITION

« TNBW:

TL

4. DOOS:

N

o+

ED

OF NEX

+, . Q006

N

+ 4+ + 4

WE NE am SR w2 oun

Hed b3
H#

#
H o E

L INZ

N

MoV
IN
XRA
RR
RN
WASTE

MVI
NCR
JRNZ
IN.
XRA

ANI
RZ

WASTE

T CYCLEL

MVI
IR
JRNZ
INR
RET

VERE

W WORD

L0078 ]

Hedbdb i3
.“.

# VERB TO WRIT
* memaddress numbortes TAPEOUT .

-
Rt

«BYTE
LARCTIT

LDED
LHLD
MOy
INX
MOV
INX
L.XT
ANA
DERC
XOHG
SMER

L LGETL

FAGE 10

IMBIT TOOEAT THE. 5TOF BIT

TAPELD

E.A
TAPEID
E

» o TNBW

IAPRCH]
A
ww DOOS]

CTAPEID

E

1

2

A e

Ai25

. D006
A

# VERR TO WRITE OUT DI

"TSAVE"L
. LINK.

. W D007,
"TSAVE"

LASTADDR

DAL
M. E
H

Ml D

H .
D> DFVAL

K

SAVEE

EOOUT A

T as

Taw

WAIT TILL WE GET A TRA

WAIT UNTIL SAMELE POIN

wanm

COMPARE 7O OLDER STUFF

aw

O IF TRANSITION HAFFEN

s

ELSE WAIT UNTIL MIDDLE

RETURN VAL OF 1

ax

CTIONARY

-1

§ OPUT LAST. AT END

s COMPUTE SIZE

| % HL=ALDDR, DE=S1ZE

BLOCK OF BYTES TO TAPE
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QEOQO4
QEQA
QEQ7
OEOE
OEOE
OEQOF
OELG
OELO
01l
OE1Z2
COELS
017
OE16&
OELD
QEZO
021

QEZR

OEZ4

OEZ24
OEZ4
O s
OEZE
QR
OEZA
OFE2R
COEZC
OEZE

OEZF
OEZF

OE3Z

OE=R4

_ QERS
o QEZRT

 oEzw
 OE&R

ODES
a7

SEEMBLER VERES

o
e

5441 50454F 55+

I

El

o5

Fa
chOESA
OEAS

oD OEZF

4, L D00 ]

CALL

o OE24

CIN OESA
FR
o1

FRE®

4E
oo
1k
76
B3
20F &

OEEF

e

CDOETA

EELE

a0

ROFD
OAD

DROw
R0A

CCALL

HEE X 212 )
5

H

5 % HL=LIST,
3

L

WRELOC: s
. BYTL:

Fe 3t 33
'

i
# THIZ

LLLY

LR

BT 2 E

ITEYTs

T

ITE
+

W QOO
¥ )

T

o o WRL 2

HASTE

CRRCR O

ION 2021

" TAPEOLT [
LINK.

VERR

« WORT
«BYTE
#ASCTI

CUTAFEOUT®

FOF I
FOF H

FLiEH B

oI v

LEADER
L OASH
OUTBYT
WRBL.OC
LEADER

PP I

MVI
CALL
CaLL

we us

EI

PO E
NEXTL
FLIY]

MOV .M
CALL. OUTEYT
INX H

LeX I

MOV AL
ORA E

WJRNZ « 0 BYTL.
RET

s % WRITE OUT A BYTE ONTO TAPE

ROUTINE IS TIME

Al WRZERD

1%

MV Al 19
DCR A
JRNZ L L0009
MY T B.8

wan B

IR . w WRI

SENSITIVE!

PAGE 11

WRITE OUT LEADER
WRITE SENTINEL

AND DATA BLOCK
THEN TRAILER

# SUBROUTINE TO WRITE OUT BLOCKE OF RBYTES
DE=4% OF RYTES

CHANGE CAREF

s WRITE START EI

T

FINIZH START E

s WRITE OUT & BI

SHIFT NEXT BIT TO CY
BRANCH 0N BIT VALLE
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QEZT

OE40

OE42

OE43
OE4%

QE47

OE47

OE46
OE4LC
QE4L
OE4F
OE4F
OES1

OED4
DESL
QES7

OES

’ﬁEﬁﬁ
QOESA
OESD

CES
OEEF
OE&D
QE&S
QE&S
QE &b
QE&LT
OE A

OE &R
QA
OEA&D
OE&F

QE70
OE7O

OE72
OE74
OE7S
DE77

OE7S

DE?A

OET7A

Chr OE76

2ELE
20
20OFD

180

con OE70

FEZA
=
ZOFT

loEs

oo OE7O

FEZR
=0
ZOFT)

o

01 OE10

ZEZBR

a0

20FD

oo QE7O
OB

75

El

20F32

BEZA
=0
2OFT

s

aes
.

ZEZE

i

ZOFD
DE99

o

. L QO1ER

3 SUBROUTINE

WRZERD:

CALL.
WASTE
+ , MVI
4, 00108 DCR
+ JRNZ
JAMPR
v WRS
5 WRITE ONE B
AT
WASTE
+ MVI
L0011 DCR
+ . CWJRNZ
. o WRE S

+

CINZ
AT
WASTE
+ MVI
+, 0012 DR
+ JRNZ
RET
3 SUBRROUTINE
LER
LEADER:
LXI
oo LIRS
WASTE
+ MVT
. QO3 DGR
4 JRNZ
CALL
THoX
MOV
DA
JRNZ
WASTE
“+ MYI
.. 00148 DR

+ JRMNZ

RET
o SLUIBROUT INE
. 1/1200 SEC
WRONE
DT

IT

T

T

WASTE

+ MVI
DCR
+ JRNZ
2 QT
RET

s 1/TA00 SEC

T

T

FAGE 12

WRZIERD 3§
1%L

API Y

A

. Q0101

« o« WRE

THIG GUY ZERD

WRONE
42

A, 4

A

@ 0111

o o WRL. H
WRONE 3
430

AL 43

A

» e 00120

LOOF TILL BYTE DONE
WRITE STOF RBIT

WRITE QUT 3 SECONDE WORTH OF LEA

B, SAGO

430

APR

A

w e OO132]
WRONE
H

A B

[

o LIORL
421
.43

4]

« s Q0147

WRITE 1 HALF CYCLE OF A ONE RIT

TAPETIO .
4460
Ar4é

A

. e QOTED

TAFEID

WRITE 1 HALF CYCLE OF A ZERD BIT

CTAREIO



TOL. Z20

£0

OE7C
OE7E
DETF
OEs1

OF ==

OEL4
O Sk
OES7
OF &
QFE=IC
OEsh
O e
OESF
QOF0
Qw2
QE24
QESS

QE &

DEDE
DEDA
OEVR
NEAL
OEAL
OEAZ
OEAZ
OEAS
OEAS
OEAL
OEAS

OEAY

OEAR

CP/M DTSk

ASS

i
n

17

3

s}

3 l
20OFT
nws

s

OEQ4
0%

AUAESOSESS

Ei
L5
44
4L
EL&AS
2600
1
ES

FHED

QE=4
(BTN
4FS554505

i
[l
o
44
41
EDEs
)

FLE®

OEwE

EMBLER VERSION 2,21

e
+u
e

g e

w3 W3 am w8

+

o

S

+’l

. ME wgn NB g uB

WAZTE
MV Y
DCR
JRNZ
T
RET
AW R

#*

DO &

PAGE 13

w e QOLAD
TAFEID

# INPLUT FROM FPORT

# portrnumber

+#

33 33 3
VERE
« WIDORT
«BYTE
SASCIT

L0178 ]

' FOF
FLSH
M
Mo
INFP
MVI
PO
FLEEH
NEXTL
FIY

4 -3

B

INFLUT inpPutvalue .

CINFLTYL

o b TN

0w QO 7= ]
WINPT

H HL=PORT #

an

B

B.H
Oyl

Ha 0

H

# OLUTFUT TO PORT

#*
3 H 3 3
VERE
« WORT
- BYTE
AL RS
Ll
FOF
L
FLSH-
Moy
My
CDLTF
FF
NEXTLE
FOIY
b 2
¥+ .

# value portrnumber

DLITPUT

i 3:"...’TF'UT 11 {:
o LINE. '
W 18- -1
OLTRLT

H
I

¥ INTERROGATE PIXEL ON SCREEN

#*
#*
b3
VERE
« WORTE

secoord v-coord PIXEL pimval .

CORIXELML

CLINK.
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OEAD

QEAE

OERZ
OERS
OER4
OERS
OER&
QERT
OEBRA
OERE
OERD

OEBE

OERF

QEC]
QEC4
OECS

QEC7
QFDE
QR
OFECA
QECE

QECC
OECE
OEDO
QELH

GEDl
DEI:E

OEDG

OELr

OEDY
QEDA

OEDIR
QD
OFETN
DEDE

O

SO4ER4540C

1
I
]
aF
1400
)
D5

FLE®

ol
47
SEOQ4L

Fa
04
7E
07
07

LOFC
E&OE

e

OEAR

05

SOAF4P4ES4

B

7
El
I

B R

P b

e

COOECT

1474

4

e

+aL 001 RE]

..l..

g
+v
e
+

3
K

.BYTE

~ARCTI

PO
PP
FIIEH
MOy

AL

SLUBROUTINE T

GFIXEL®

(N

WB SR g N5 ME gm 3

e

B 4% 3 SB wm NE

L SHET:

FXs

ROkt g
3#
3
#
#
H#
# -2

47

*
# E-11
#1E-1
*

E 3
333

W00 ]

MY
MVI
FOF
FUEH
NEXTL
FZIYA

AL,
MoV
MVI

RM
INR
MoV
RLEC
R
[INZ

ANT
RET

=

VERE
« WORD
BYTE

~AECTT

POF

Moy

COPOR
- POF

MOV

FUsH

L

FAGE 14

-‘u(:)(:}i‘?m-'—l

"RIXELY

e
I
B

T L.

GRIXEL
E.A
L0
E“
n

INTERROGATE FIXEL

CEALLF
E.A
As 4

o o SHFT

MODIFY POINT
wemnnrd v—coord mode PDINT »

VALLUES FOR modet

B gn 4B gn ME wE N8 am

an

CONVERT TO ARSOLUTE
B=SHIFT AMOLINT
ASSLME OUTZIDE OF WIND

RETURN IF OUTSIDE

- B=RIXEL -SHIFT AMOUNT

A=DATA FROM SCREEN
ROTATE LNTIL

CWE GOT ADDRESSED PIXEL

IN BITS O AND 1

XOR NITH‘PIXEL'UQLUE 01,2, 0OR 3

FLOF WITH FIXEL VALLE N”#

OR WITH PIXEL VALLUE MN-23

FRIODRITY WRITE WITH N-12

"FOINT'L
. LINK.

ANY VALLE DUTSIDE THIS RANGE I3 TAKEN MOD 1é&

e QOZ0=-, ~1

AlL
H
o

a L.

ol Fo?

B

) IIF)':’I NT Il’ . .

c
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OEDF ConoonFR S CALL o INCLOE

OEE 2 ChOEER o ZALL FOINTR

OFES s R T CALL DECL.Ok

OEES U R B
NEXTL

QEES FLES “+ FCIY]

3 e 3

FOINT SUBRROUTINE
A=MODE FARAMETER
DE= Y, X COORDINATES
ML =EMASHED . ‘

ok X F R %

WE ME am NE an M3 a8 WE

W
OEER CRES7 FOINTR: BIT 2R 5 DR OR XOR?
QEED 201F JRNZ CPRPLOF 3 NO :
§OOR DR XOR MODE -~ SET EXPANDER WITH FIXEL VALLE

OEEF 07 RL.C

OFFO 07 o RLZ

OEF1 E&FL CANT QOFCH

QEFZ nale LT XPAND

DEFS CRA&F s BIT 5.0

OEF7 2008 ' JRNZ ORFT

QEF? Cho1474 XORFET:  CALL RZACLF

OEFC Fa o ~ RM

QEFD Fhas ORT QLOLO00R

OEFF 13804 MR DRGICTN

OFOL Ch 1474 ORFT CALL. RzADLP

OF 04 Fa M

QF OS5 F&ala RY Q0110008

OFO7 nlctele CRJDINE OUT MAGTE

OF O BR4 REZ faa M

QOF QR RADO MVI My 30H

OF O o RET . ‘ o
OFOF CREF FRFELOFP: BIT YA I 1T PLOPT
OF10 PRI ] ARNZ FRICH

3 PLOP ROUTINE

OFLZ ) ‘ FLOF FLIZH 2

OF 13 zie PLOFPLY  OUT AFPAND

OF 1S BEOR , ‘ MVI A5 QOO0 1LO00R
OF17 DEos ouT MAGIC

nF1e ZE OFFF STA - URINAL

OF1C 3R 4AFFF v LA CRAFFER

OF1F 47 MoV E.A

OF 20 CIN 1474 CALL R2ACLE

OF 23 FA OF2A : M FLOFNG

OF 24 F&08 o ORI 00001 O00R

OF 28 Lo , , ouT o MAGIc
OFzA 0 3ESC ; COMYI 0 AL LO0DL100R
OF 20 DELw , COUT . XPAND
OF2E 22 OFFF ’ o 8TA URINAL

OF31 3R AFFF 5 LDa  CRAFFER

OF 54 4F : oMoV LA
COFES. 7R ; MOV ALE
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OFz&
OF 37
OF =
OF 29
OF2A
OF =R

OF 30
QF 20
OF 3F
OF 40
OF 473

OF 44
OF 44

OF47

OF 4%
OF 4R
OF 41
OFE2

OF 52
OFE4
OFS3
OF5A
OF SR

OFSE

OF &1

OF &4

OF &5
OF &2
OF &R
OF &
COF&D
QF70
OF71
OF74

OF 73

OF 7S
OF 79

OF78
OF 7R

OF7TE
OF7F

AE
Al
AE
77
-1
o
LS

E&OS
4F
ChQECL
B

BOF4
7%
180A

OED
Qb

+

e

A 249E24 34045+

FOES

FOE1L 0000

FLZ®

(]

21 0001

; oo OCFR

2 a0l

B
FLSEO4

FIESLOS
]

1B
ono10E7
ER

Co 1058
ER

2B

2R OBOLS

2R

23 8017

Coo10E7

et

e 0021 ]

+

e

FLOENG:

XRA
ANA
XRA
MOV
POF
RET

5 PRIORITY

PRIORE

& K & & ok ook R R z
3
&
%

B g AR gm B NS uz NE GB gn

%*
%*
%
2%
*

FLIEH
ANT
MOV
CAall.
CMP

JRNC
MOV
MR

VERE
o« WOIRT
. BYTE

SASCIT

FRAMED
FLSH
l.XT
naADny
P
LXI
CALL
SHLD
noCx o
My
MOy
FLISH
s X
CALL
XIHG
Cald.

HOHG

CALL

POF

- H

0 SR
SHLD

S INCE

SHLT

FAGE 1é&

o
Ty A

GFIXEL

oo s COMPARE TO WHATS THERE
PLOPNG

AT

PLOP1

TERSE CIRCLE -CZOMMAND
secoard vecoard radius mode CIRCLE .

THIS CIRCLE RDUTINE<HQS ADAPTED FROM THE
BRESENHAM CIRCLE ALGORITHM FUBLISHED IN

CACM FEER 1977

"CIRCLEYL
o L INED

0o OO =y 1]
"CIRCLE"

%
Y. 0
SR
E

Had 3 KA=1
ITNCLO
CIRXA
H 5 Hl=0
E-FR.F2(Y) 3 [E=R

TLFR.P2+10Y)

jal
S

éIRPNT DRAKW AT O.R

-t

MEGHL.
CIRPNT
o

H

AND AT Gs—R
RIS IN HL

Cadm s

CIRYA
H v
CIRDEL

sz

[ELTA=YA-1



OFEZ
OF g2
OF &5
OF &4
OFEa

OF&A

OFRE
OF&F
OFel
QOF23

OF =5
OF s
QF s
OFYA
OF%D

OFVE

OFa1
OFAZ
OF &4

OF A
OF AL
OF A6
OF AR
OFAD
OFaF
OFR2
OFBRD
OF R4
OFR7
OF RS

OFBER
OFRC

OFBE
OFC
OFCE
OF L3
OFCA
OFZ7
OFCA
OFCE
OF GG
OFCF

vGFDB
L OFD4

OF DS

OFD7

OFDA
OFDD

h BOLT
i)
R

2010

EOSR S0l

A7
ELse
CR7C

W

2A 8013
At
2a R013

ER
268 2017

~7
EnS:s

1231

EDSE 2013

1%

CR7C
mEOF

26 BO1E
2B

2B

=2 mOLE
ER

26 2017

19

1E1e

2H Koln
st

423

22 801

2R OB0LE

FEOBOLE

ED4E 2017

0w
A7
ELss

2&.8017

EABOLE
2B '

CLOOF

L-YA

MOVES

LI A

[IMINUS :
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LHLI
LA
BIT
JRNZ

LOED

ANA
MR-
BIT

CJRNZ

CLHLD

INX
INX
SHLD
XCHG
LHLD

ANA

DERC
MR
CASE

LDED

DAL
BIT
JRZ
LHLI
DX
DX
SHLD

CKHG

LHLIY

A
MR

CIRDEL
H

74 H

DM INLIS
CIRYA

A

]

74H
CROTH

CIRXA
H
H
CIRXA

CIRDEL

A
o
DEETOR

CIRXA
I
7aH
CROTH
CIRYA
H

H
CIRYH

CIRDEL

o

OETOR

$ INCREMENT BOTH

CROTHS

XA

DETOR:

LHLD
INX
INX
S0
XOHG
LHLD
X
19 4

CEHLLD

LBCD

Dan -
ANR

DB
SHLID
LHLD

Bz

- LIRXA
M

H

CIRXA

CIRYA
H

CCIRYA
CIRDEL

B
A
]

CIRDEL
CIRYA

H

€8 gz 9B

&e uE

“m T3

“m

28 am @B

s X33

“n

T

FaGE 17

D=0ELTA#2

IS5 [KO7
YEF |
NO, COMPUTE D=

NOW I35 Do7
YEF ~ 00 BOTH

NO XA=XA+3E

DELTA=DELTA~XA

[=[+XA

IF [0
BUMF BOTH
ELSE YA=YA-2

DELTA=DELTA+YA
XA=XA+2

YA=YA-2

DELTA=DELTA+YA

O-0R 1
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OFDE 2R , DX H
OFDF CR7C RIT 7aH \
OFE1 CEELE : JIRZ w o DY
3 CLOSE TO DONE - DRAW LAST TWD FOINTS
OFER 11 0000 LXI I, 0 ; o
OFE& FOALEO4 MOV L.FR.FP2(Y) 3 HL=R
OFE FOAADS MoV H:FR.FP2+1(Y)
OFEC oho1027 CALL CIRFNT 3 AT R.0
OFEF CooLosa o CALL NEGHL
OFF2 coo1027 CALL CIRPNT 5 AND ~R, 0
WE ARE DONE o
OFF% CoOCF® CALL DL
OFFS (3] FOF E . : 3 YES — G0 HOME
. UNFRAMEL '
OFF% FOE1 + FOP
OFFR El FOF
OFF El FOF
QFFDQ =1 =i
OFFE El - FOF
, NEXTE
OFFF FDE® + FEIY
1001 oo YIRS
3 BURROUTINE T DRAW 4 FOINTS

)

ITTI

_ AT Xa ¥ =Xa¥ —X.=-Y AOND X, -Y
1001 26 8015 DRAWS: LHLID CIRYA
1004 CO 1050 AT DIVZEHL
1007 ES PLESH H
1008 ER ' XCHG
1009 2A B0o1z LHLI CIRXA
1000 o150 oAl DIVZHL
1O0OF Coo10z7 CALL CIRPNT
1012 ER KOHG
1013 NS I et ' AT NEGHL.
1014 ER , XHG
1017 Cmno1027 satd. CIRPNT
101A Cooloss : CALL NEGHL. -~
1oln 1027 Al CIRPNT
1020 I , FOF I
1021 coo10z7 [ A T CIRFNT
1024 D3 OFsz . MP LR
1027 =5 CIRPNT: FLSH H
102E na : FLESH 0 ,
1Oz FO4EQS MoV C.FR.PALY) 5 GET X TRANS Fa

CTOR

1020 FLig 405 My B.FR.F4+1(Y)
102F 0% . ~ DAD B '

_ $ GROSE CLIP CHECE
1030 70 v MOV S AsL

S Y ‘ ‘

1031 o7 : : CRLD
Rvicies 70 . MOV o AsH

(] CCEOD ; AacI 0
1025 2014 . JRNZ LW DIRY
1OR7 ER i KCHE o
1oaa - FLGEOA R MO S FRLP3OY)

X33
>
-

-

38

~Xa=Y
—X:Y

e

-z

SIGN OF L OTO O

Y TRIF

azn
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C1O2E
103
103F
1040
1041
1042
1044
1044
1047
1044
1040
104E
1O04F

LOS0
1050
1051
S LOBR
1053
1054
1055
1054
1057

fxx)

105
105
105
LOEA
105R
1050
1OED
LOSE
105F

o

1060
10482
1063
1062
1062

1 (:36'9? '

LO&R
10&F
1071
1072
1075

La77

FDALOT
o

7n

07

7o
CEQOQ
2007

]

FO7EOQZ
Ch OEER
[11
El

o

A7
70
1F
&7
70
1F

&F

o

7
2F
&7
70
2F
&F

o
Al

s

OF 49
O

FOES
FRizl o000
Fhimw

oE

!:2]_;! j20s
mE4E

- FO7EQA

- e DIRXE

"
K

s
?

n
?
[
?
»
?
u
Kl

n
k]
.
ki

o+

e

CHEAEEZAFACACH

MOV
DAL
MOV
RLLC
MOV
ACT
JRNZ
MOy
MOV
CaLL
FOF
FOF
RET

By FR.EE+1 (
K
Ay L

Al H

0O

« o CIRX

o L

A FR.FLLY)
FOINTR

o

H

DIVIDE HL BY &
OIVEHLE

ANA
MOV
RAR
MOV
Moy
RAR
MoV
RET

I P
> I I

NEGATE CONTENTS OF HL
NEGHL 5

Hed 333
3

MOV
CMA
MoV
MOy
CMA
MOV
INX
RET

I I
mr» I

Irr
I

# TERSE SCROLL COMMAND
#  wmecooard vecoord o ose-size vesize

BUROLL .

3
34

da e QOZ2E
SCROLE:

g
-

TR

Tu
k3

CONVER

VERE

- WORD
«BYTE
ASCTE

FRAMEL
FLISH
LXI
DATIY
PLSH
CALL
R

"ECROLLYE
LINK.
o2 OOZE~, =1

PECROLLY

YO
ER1
Ly

CLIF 3
w oo NOSC

T X SIZE TO BYTES

MOy

A, RBX.XSY)

Y)

CLIF BOX

L OPAGE 1%

scerollamount
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1074
1078
S 107n
107E
1020

1021
1084
1035
1087
1054
100
1020

Low3
1094
1097
109a
1059
10%7H
1020
1020
10AD
loaz
10a4

10A7

1OAA
1068

LOAL
1OAD
1 OAE
10RO
10R]
1TORZ
10R:

10BS
1084
1087
1ORBE

1OBA
10RBC
10BN
1ORE
1000
1001
Slocz
1005

CaEOR
OF
OF

E&EF

4F

FO7EOR

a7

2RIE

11 FFIz
Foi4&04

FO7EOR

Fa 10wa

11 Qozs
S0
an
05

o S
oo St 30

05

=57
FINGEOR
o149
o1
FO7EG:

ch 1471

=
ES

[ o]
ks
OLHO0
ER
1w
E=

EDRO

Eil
0l
o1
1OF2

S OEAOO

e vt

O
20FA
El
il
=h
2OES

5 WHICH

ALY
RRL
RRC
ANI
MOV
DIRE
Moy -
ANA
HARZ
XTI
MOV
MOV
wIM

2.21

FAGE 20

CEFH
2. A
CTIONY
AL BXLMODCY)
A
e NS
D k] "“4(:) )
B.BX.YS(Y)
A BX. YY)
a o MINL

ASSLME MINLEE

§ POSITIVE CASE

o« PIINLER

L

L SORL S

ES

e

Dy l"‘*R-’jt u
o wtle gl e

L L INE

CLEAR

g

el KILLE

LXI
Al
[ICR
DR

ARZ

FLsH
Sy
MEY
CALL
FOF
MOV

CALL

A=SCROLLAMOLINT &
C=HORIZONTAL BYTES,
REFEAT SR

FLiEH
FlsH

REFEAT Y &
PLUSH

FLEEH
MVI
XOHG
DAL
FLISH
LIDIR

FoF
FoF
PO
DLINZ
AlAY

MV

INX

ok
JRNZ

FOF

FOF
LR
JRNZ

I 40

B

A

B .3
an NOED 3
I}

A

E. B X(Y)
2R

I

A BXMODCY) 5

FUDGE Y SIZE
SEIF-IF WAS ONLY 1

A=SCROLL. AMOLN

ARS
DE=L.INE DISPLACEMENT
B=VERTICAL LINES
OLLAMOUNT TIMES ...
B
H
IZE TIMEZ ...
B
I
CBLO

o
H .
5 TRANSFER ONE HORTZONTS

H
o
B
o o SORGE

LAZT LINE S0 WE DONST GET STREAKIER

M. 0

H

oo

wn BT
H

B

o
» e BOR
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1O0E
1005
1O0&
100
100w
1004
1OCR
1O

100D

1OCF
1001
100
1004

100
LoD
1OnC
C1ODE
10O0F
LTOER
1OE4
TOE7
10E®
LOEC
LTOEF
LOFZ

10F 3
1OF4
1OF &
1OF7
1OF2
LOFA
LOFRB
TOFD

LOFE

FLDEL
E1
El
El
El
E1

FDE®

10OAQ
04
SR4E4150

FroE=s
FROz1L 0000
Frhime

o5
Chr 1205
SR

CoOCF:2
DDES
FO7EQA
FROAEOZ
FOEADD
77

ey
e tend

BEOO

it

L&A

o F

OF
E&EF
EF

FIALO4L

+ o+

+ o+

O CODE

- o MO S

FF

LINFRAMEL

FOF
FOF
FOF
PP
FOF
FOF
NEXTL
FCIY
Hedb gt

# SNAF

ﬁWCﬂﬁPd

TE 3B 4B am 3B

>
T ok

ey

& %

THIS
AREA ‘
3 % OF THE
EN IN

5 % AN ARRAY.
CONTAIN ‘
g% THE X ANDE Y
LI

5

VERRE

« WORD
«BYTE
AECTT

VERE

W DOEEE
FRAMETL
FLIEH
L.X1T
any
FLSH
sALL
R
AL
P
Mo
My
MoV
My

B8,

F FaT

INX
MV
TNX
AnT
KR
RRC
ANT
M

MOV

T”CﬂDPd

“TAKES

HUREEN.

THE FIRST TWd WORDES OF THIS

FAGE 21

E

Y1
H
H
H
H
H

u—size v—size arravaddress I

A FICTURE. OF A& RECTAMGULAR

THIS IMAGE Im STORED OFFICRE
ARRAY

SIZE OF THE SNAFPED AREA.

MENAF L
. LINK.
. s OO2E=, ~1

MENAFY

Y

Y. 0

=

B

CLIF

o w NCEEN
INCLCH

X

AL BX. XSY)
L BX . MODCY)
o BX . MOD+1 (YD
Ma 8

TRANSFER S1ZE
HL=FPOINTER

LEX T 3

STUFF X 21ZE 0

13

H
M.
H , Lo

I % X RIZE TO BYTES

S8

. BFH A |
CE:A : REMEMEER FOR TRANSFER

DLBX,YE(Y) 3 MOVE OVER Y 5I
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1101
Lioz
1103
1105
1104
1107
1109
1106
1100

1110
1111
1i1e
1113
1114

1117

Tiiw

1114
111R

111
111E
1120

1183
1125

1128
1129
112A

1iz2gm
lizc
11ZE
113

11ae
11324
1135
1137
1izw
g A
11Z2E
L13F
1140
1142

1144
1147

181A

Ol oo2s

SEEMBLER VERE

ZE T
7z

BE00

.":' -':g
alee

ES
OoE1l
[
FOSEOA
FLO7EOR

2D
57
[
ES

1491

TER
FOEL

4F

0

ASE
5 CASE 0
BOLINDARY
) « o HERDE
FRES
FLAEQD
0 ETART
Flizs » o HIEL #
FIE&QOQ

N

41

MT
& o w HIEL S
' FIXELS
ey
1TOFG
L7400
it

ITERATI

I Rper
10
Z0OEC
FDEL
11 O0es
Fo=
o
15

FODR

3 FASTER

7H L LEZLL:

ION 2.3

MOy
INX
MV
INX
FLIsH
R
FLISH
MOV
My

AL
LDICR
MOV
Calld.
s

FoE
MOV

PP

1

JRE :

F FIRST
PUSH
PLISH
MOV

ITNX

MOV

MOy
MO
an

0an
N2
MOy
MOy
N
INX
DR
JRNZ
FoE
LXI
[ADyY
FLOF
DR
JRNT
MR
AN
LXI
MO

S TNPL
FOR - ZERD

Mo 1

H

My O

H

H

X 3
o .
E.BX.X{Y)
P BXLY YD)

I

A

[ A H
R25

Ho

TO T

Y
ZaA

i

.o EATY
FIXEL

I
Y
H.0O0Y)

Y
DL QiY)
L.I

. O

H

H

o o HIEEL

O0X)aH
H. T

o>

-« HIBL

-

I, 40

N

I

I

. o HARDY

B, 40
f. E 3

ITX=DEST

“p N8

“a

= wm

T SNAFR NOT

wz sB

g Xy

sz

ws  an

wa

CRESHIFT

PAGE

ARRAY FTR

E=X
FUDGE Y TO PP

IY=S0RCE POIN

AMOLINT

DE=Z1ZES
JUMF ON BEARY O

BEING ON BYTE

H=FIRZT BYTE T

BUMP SOURCE
Di=pEXT GLY
INTO L AS WELL
REINIT SHIFT A

SHIFT OVER S4

STUFF TO DEST
SETUR FOR NEXT

TO NEXT LINE

SHIFT AMOUNT CASE

A=TEMP BYTE CmuNTEH
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1143
114A
114D
L1530
1152
1154
1155
1157
1159
1158
] ¢

115E
115E
1140
1141

11&4
1lsd

“11A7

11&3
1149
114A

114RB

114D

116F

1170
1174
1174

FLES
FREEQO
DO7500
noEs
Fozz
=
2OF3E
FoEl
FLiow

15
FOED

DL
1
O QLF2

FIRE1
El
El
E1
El
E1

FRE®

1OCF
04

CRI4RAFET

El

FLISH
LW EZBLE MOV
MY
INX
INX
DR
JRNZ
PR
DADY
DR
JRNZ

u
“

o w mNFLE
FOF
oo NSNS POF
AL
LINFRAMETL
+ FOF
PO
FOF
FOF
PO
FoPE
NEXTL
+ FLIY S
3
#

b R I IR S

1 ‘:‘ N "
#

HECT

RAMETER

*

R LR B LI 5 3 SUL I ]

# TERSE SHOW & ‘ }
# oweeconrd vecoord masic-res-val arravaddress 5

Y
L. 0QLY)
00X L

T X

) IEKHL«.

m =<

k)

fan

® = EzLL—

X
B
DECL. 0

Y1
H
H
H
H

H

CIMPMANT

# THIS COMMAND DISPLAYS

PAGE 23

D=0UTER LOOF CTR

A PREVIOLEELY SNAFPED 3

# ON THE SCREEN AT THE SPECIFIED PLACE.

# magic-res-val HAS THE FOLLOWING FORMAT:

THE F

Q5 v e e s e e B s s s s e 8 e e s o e v 8 e s s s s s s s s s s 8 s e e e ms $ v
s % 87 'y N R 2 2

20 o

3 # 3 XPQND.GN COLs XPAND OFF CoLs FLoP

OR 8 XFPANDE

VERE

+ CLWORD
+ LBYTE
“+ v SEAECTT
L0048
FF

[EET S —p——

£33

CEHOW L
o LINE.

U

H

17 B

]
"

»
"

vese awnes 4eses soane sease wissn

E3

XOR
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1175
1174
1177

1179
1174
1178
1170
1170
117E
117F

1120
liaz
ligdk
N R
11
“liaea
s
1I8E
11aF
1171

1194
1195
1197
1198
119w
1194
1191
119E
11A0

11Az
11AE
1104
1146

1147
1184
11AR
1140
11AF
11Es
11ES
1184
115
11B&
11E7

11BE
11BE

CLLRD
11BE

RN

oL
7R
14600

SE
[
cope
vt

)
R

SE
A
o5

FOES +

FDZ1 0000 +
Flize +
B

Fa

ES

(I I ]

E1

FELA

FO7EQ4

BE

LORO&D

47
2R
SR
FO7EGA
BE
TOHT
dmis

O
OF
E&EF
4F

FO7EQGR
=0

=27
FIISEOS
ooo14wl
=7

1

o7

07

a7

o7

SO CDRFER

JCE
oF
E&TE
B

FOF
MOV
MVI

I ‘ ,
AL §OEAVE MODE
Ly O

O MAKE A FAKE “ROXC STACK FﬁﬁME FOR CLIPPING PUR

FOSES .
MOy
FLISH
INX
INX
MOV
FLISH
FLEM
FRAMEL
Pz
LXT
DALY
FLEH
FLESH
FLE=H
Al
FOF
MR
Moy

E.M POPUT STZES ON STACK

o

H
H
E.M
I

B SAVE B TOO

3y

Y
Y0
=R
H
PEW
H
CLIF
H
o o NDUEH

B, BX.YS(Y)

§ CHECE FOR STZE SHRINMED -~ IF 200 DO NOT  DRAW

P
JRNZ
MoV
K14
X
MY
CMF
CRNZ
ADT

RRC
RRC
ANT
MOV

M  DID Y SI7ZE SHRINED?
e MOEEH 3 YES

JERRA 5 N

H y T X ST7E

H : ‘
B BALASOY Y 3 LOOEAT X SIIE
]

« MOEEH

an

COMPUTE X SIZE IN BYTE

H2FH
Ca fy

pOGET AND FIX CODRDINATES

MOV
AL
M
Mo
AL
MW
FoR
RLLC
L
L
R
Call.
DT
- RR
AN
IREy

Pz BX. YY)

B. o FULGE TO TOR OF BOX
Dsﬁ '

E.BY.X{Y)

RaA
Uﬂﬂ! X

W RESTORE MODE

AL TRELFR  AFAND STUFF

e sE

TNCLCE o o
XEOND 3 SET EXPAND COLORS

7EH
4



TOL Z80 CF/M DISK ASSEMELER VERSION 2,21

il
R R
1105
1104
1107
Lics
1109

11CR

110D
L1ICE
11CE
L1GF
1100
11
1inz
1104
1105
1104
1ine
110

1108

S 110R
11i0m

LiDF
LIRS
11E]
11EZ
11ES
11E4
LIES
11E&
11E7
1lEs
11E%
11ER
11ED
LIED
11EE
T1EF
11F1
1iF2
1IF3
CLIFS
11F7
1iFa
11F®
11IF®
1iFE
CLIFE
1iFF
1200
120

OEOC
CERE4
0l
13
1z
ER
CRSF

2012
AF

]
[
47
ENRO
12
o
ER
OEZS
o
ER
i
10F 1
1214

ER

5
ES
41
1A
13
77
77

T

10OFE
70
70
E1
QEZ5
0w
ol
JOER
1802
Fi
F1

' FDE1 |
D OUFR

ol
El
£l

El

- o NWRT

§ WRITE EXPANDED

o w MWXE
- o MWXLE

« o MWXES

oo NOEHE

w e LHRIE

DT
RE=
FOF
INX
ITNX
XM
BIT

JRNZ
XRA

FLisH
FLIEH
MOy
LIOIR
STAX
FOP
XHG
MVI
nan
XCHG
FOR
DUINZ
JMPR

ACHG
FLISH
FLI=H
My
LDax
INX
MO
TNX
MOV
ITNX
[LINZ
Mo
INX
MO
CFOR
MVI
DAL
F{F
[LINZ
MR
O
PR

MAGTT

EaH
It
I
i

C MRXFNI. A

Cwu MWX
$ MORMALY? WRITE

A

iz

o
B, A

I

I
CaRBYTERL
B

B
. o NWRT

o o I

K

H
Ets b
il

I
Ma A
H

M &
H

. w MWXE
M. B
H
M. B
H

L. BYTERPL
B

B

.o MWX 1
s
FEW
=

CLINFRAMET -

FoF
AL
P
FOF
POF
PO

Y1
DECLOK

T I T m

k

K

MAKE

FAGE =25

ADDRESS MAGIC

MOVE PAST Y SI1ZE

HL=S0OURCE, DE=DEST

"
kd

EXFAND WANTED?
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1202

1203

1205
1207
1208
120R
1208

1208
12on
1211
1213
1214
1217
121A

121c

121F

220

1 :: :;:1. o

122

lazs

Relee
1228

1220

i

&

P s b
[R5 o]

SN

oD

e

£33
i

E1

FLOE®

114D

O3

424F 5

FOES
FOEL Q000
Fhome
]

&ﬁ OFz
L1081 I
ZEaeF

FO4EQE

7

&7

pet=totd

E&LO4

I H T b D

7%

e M

4F

G&AO0

21 13F2

O
7E

ZEosolt

FOSECA
7B

A7
SE4E

+ o+ o+ o+

+

PO H
NEXTE
FCIY

%
*
b3
*.‘
&

TERSE BOX COMMAND

wecnord vecoord we-sire wesize mode BOX .

THIS ROUTINE PAINTS VERTICAL STRIFPES
FIRST IT PAINTE A RIGHT JUSTIFIED STRIPE
S50 WE MOVE QVER TO A RYTE BOUNDARY

THEN WE FAINT A% MANY S0OLID BYTES A WE
CAN.  FINALLY WE PAINT A LEFT JUSTIFIED
STRIFE TO FINISH OFF THE BOX.

Nz WE an ~NE gy =B w2 WNB SE gp ER az 8B
% okok ok Kk ok K K k% X

”
&
%
-
S

VERRE WROXYE
« WORD « L INE.
- BYTE o w DO, —1,
SASCIT T ROXY
o w OORSS
oY s
FRAMEL
LM Y
XTI Y0
nany ERT
FLISH B
CALL TNCL O
CALL CLIP
. e SEFLY JRC 1 g $OARCRT IF TOT
OFFSCREEN ,
3 WE NOW HAVE REASONABLE STUFF ON QOUR STACE
5 LETS DEAL WITH MODE STIFF NOW
MY CLBXLMODY)

MOV AL 3 IE MODE ZERO

ANA A ,

ARZ v WK IR 3 YEF -~ IGNORE

CANT 4 3 IB0LATE WRIT
MO : :

ETA WRMODE \

v MOy .0 3 ISOLATE PIXE

NUMBER

ANT =

MOV Ca 8

MVI B0 OLDORLIE BYTE

THOSE GLYs
LXI 0 H.MEKTEL
DAL B
MOV A.M : ,
ETA L PIXVAL. L
5 ONOW THE EXCITING BOX PAINTING STARTE
MOV ELBXLXEY) :

CLLBOXPD MOV AmWE

- ANA A
JRZ O LLERIF 3 BKIPOIF ALL DONE OR

Al

E

L.

iR

NI
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1230
1240
1742
1244

1246
1247
1243

1248

12410
T1RE0

1252

1254

2EE
1257
1aEE
1256
125R
1280
125E
125F
12&0
1241
1262
1283
12464
laddb

1262

1289
12468
1248
1240
R aF
1270
1273

1274

1277
1276

1278
ey
127D

FO7EOQA
E&O3
FEOQOL
200E

7R
FEG4

e
[ Do B

OEFF

=0
E&O3
4F
FEO04
w1
EE
=m0
7R
47
57
AF
OF
OF

F&IZO

1OFA
41 :

OF
OF
E&EF
LOFS
4

N W R =

78
FOSAOA

FO7708/
7R

n;;} ::_'":x
Rl

C1EBA

NE T D

$IE MODCX, 4)=17 ,

3IF S0 WE IS ON A BYTE ROUNDARY
MOy AL BXL XY
ANI 3
ZFI 1

; JRNZ  w MNZ

5 YES ~ IS X247

Moy A.E

CPI 4 ,

JREC C .. XESL4 ¢

4 - 230 PAINT & FULL BTRIF

MVI 2. OFFH . 3

NI EARDODLE P
CALL o TR
MVE I, 4

A

i

I

£

Ry

ACTOR ‘
JMPR e u RETF

#OCOME UF WITH A BITSTRING TO PUT

CILNDIARY o ;

3 IF SIZE ISNT LARGE ENOUGH COME

E AND ONLY : ‘

; MASK WE WILL NEED.

»MNZE DCR Al
ANT
Moy
MVI
SR
ZMF
JRE

. MOy

.« XEBGD MOV
MOV
XRA

. BITF: RROD .
RRE
ORI 11000000R
nINZ W BITF
MOy B. O

3 APPLY SHIFT AMOUNT

o DDEFY RRE
RRC
ANT HFH

CDnINZ w w DIDEF

MOV Cafy
CALL v o BTRL

B
2 4

1 I

2

Hiy)
m
oy

Dom I
DD

-n

R« XETFE MOV AT

s

AL BX. X(Y2

MOV BX.X(Y).A
MOV A.E

wn

SUB D
MOy E-A
'JMF“F;: ’n ”® BE;‘XF’

-z

CFAGE 27

E
DO WHOLE EIT A

A=Y ALDR SUBRTR

s ON A BYTE B

UPVNITH’THE N

COMPARE TO X%

MOD TS BIGGER
B=MIN

FORM RBIT MASK

REMEMRBERT ZE
LIFDATE X CO0RD

AND FIXELS LEF

LOOP BACK FOR



TOL Z20

127F
| S50
12:1
laes

Sl
okttt

R Tuec -d
4ot
1 wo gy
dasl

R o T
)

el Yt

) =
1228

128E

1z

1291

1208

L2ac

12AaE
12R1
1E2B2
12B3
1284
1ERE

12R7

1ZEE

1R
12RC
1B

LZBE
1 ZEF

R
N |

1203

CR/ZM DTSk ASQEMBLERﬁVERSIDN

47
AF
OF
OF
F&zo
10FA
4F

CoEo12em

oDoOnEe
)

FOE1
E1
El
El
El
=0

FLOES

S
FRSaAOE
FLSEGA
Coro14%1

11 FFDE

FR4&04
@A B01E

a7
2O0R

CTANE ORI
“al

AE

77

1%
1OF7
o1

o

20 BO11
BE
Al
AE
77
1%
LOF &
o

MIORE

8 FAINT A FI
5 THIS MASK

. w XS4 MOV

XRA -
RR

KRR

ORI

L NZ
MO

CALL

- o XELAR

A= D
CalL
PR
LINFFR

-+ R

- POF
POF
FOF
FOF
FOF
NEXT

+ POIY

yOLOORP TD PA
5 MeEk
e STROE PLESH
: MOV
MOy
, AT
MATES
LXT
MOINCREMENT
MOV
L&
OF TO LUSE?
ANEA
JRNZ

s WRITE MAGIC (XOR FOR NOW

oo KORLY DA
AMA
XRA
MOy
[IAL
hINZ
FOF
RET
i FLOF WRITE
< PLOPY - LDA
’ XRA

ANA
XRA

Moy
Dan
DhINZ
PO

TO L=

S

e

NAL STRIFE

IS ALWAYS LEFT

E.A
A

-« XELA
A
wu S TRE

DL O
E
AMETL
Y1
H
H
H
H
H
L
1
INT
E FASSED IN O
In
DL RX.YIY)
E.BX.X(Y)
Ran

[y 40

EoBX. YS(Y)
WRMODE

A
o o PLOF

FIXVAL

M .
My &

It

wow KDL
I -

LooF
C FIXVAL

M

[

M B
M. A
o
CeePLOR
R L

FAGE 28

JUSTIFIED

- iy

aE SE

A VERTICAL BOX STRIFE

CONVERT COORDT

NEGATIVE SCREE

B=Y Z17E
WHICH TIGHT LG
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17204

1205
12CE
1208
1208
1acz
12CE
1200
] A
1205
1

1209

120

120K

120F
12T
LT2EQ
12EL
12E2
2B
12E4
12ES
12EA
12E7

1ZEA
1ZET

12F0
12F3
1E2F &
LEFE
12F2

12F
12FD
12FF

a0z
1305
13046
L lmow
130R
13000

LR0OF

CR/M DISK ASSEMBLER VEREION E.Ei

o . RET

FAGE 29

$ CLIFP BOTH COORDINATES ROUTINE
§ THIS ROUTINE EXFECTS PARAMETERES TO BE ON THE =

2 =000

CIr 1zDF
=

FLOES

FIzZe

FOZR

20 BOO0

01 O004

{2

Coro12DF

FILIE 1

e

SE
S

- ]
R O L T DD

HEOR

FLO&AQR
FIO4EQL

Flraasn7z
O 1 34E
iyt B
OR

I 137E
a7

Eng:
FLO7508
FL740R
ER

COOLESA

AL

TACE FRAME

3 AS IN THE BOX COMMANID

CLIPs

LHLI

CALL
R
FLIEH
X
THoX
LHLI
LXI
LiAn
AT
o
RET

M2 S8 am 4B

CLIFPER:
MoV
TNX
M
ITNX
MY
ThNX
M
FLIZH
MOV

ROINATE
My
Moy

MOV
CAL.L
JREZ
194
CALL

NG
DR
MY
BACE STUFF
MOV
XCHIG
AL
JRE

CXTHL

INCATIN N
ER OLIMITY
. : AR

WINFTR
CLIFFER

Y

Y

v
WINFTR
By 4

E
CLIFFER
%

CLIP COORDINATE ROUTINE
HL = FARM AREA

START IN WINDOW TABLE

IY POINTS TO STACK FRAME SLUCH THAT K
SIZE IS5 4 BYTES DOWN, COORDINATE 10 BYTES DOWN

E.M 0 3 GET UWFFER LIMIT

H ,
INERLE
H

LM §OGET LOWER LIMIT

H

.M
R :
Lo CLFL.O0Y )

He CLP.C+1 (YD)
L CLP. S YD

B, CLFP.S+10Y)
oe TETHR

o o NODR

B o

- o VR

£

B

CLEL Y ) L

CLF.O+RL (YY) H

 CPHLDE

. NODR

CFPHLIE

e L

.oom

i

an

e

-w

ML =00

gy

RO=51Z

-

BaRF OIF = 0

BC=BC DIVIDE 2

Hi=L.OWER
§ BTUFF

TO DE
IE LOWERZUL?
DONT DRAW

15 LOWER < LOW
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121z ER

1213 - A7
3 EDS:

1314  ER
FOAEOGL

FRA&07
131n 1%
FO7504

3 - FI7407
132 Chv 1277

w7 PRl
i “.; ‘i:pEl

™~

FLO750A

FLI7 408
1az0 - ER
FD&EOA

I FOL&QER
= FO4EQH -

FR4&07
Lo 136E

(“) R os Sl o]

OR

o

et et peh Bt ek
D3 03 03 0

EOLIE

ER .
oL ass
k1

221D

R I

3t

P e
L3 D23 3 3
S g g

134R AOLF

132410 oo 1336»

HFEO 2014
1352 ~7

Ensz
ER

FOAEQE

FLoADT
1w ,

FO7S06
- FL7407

0

P S O

G D DY 03 03 L 0

e RN o
s B w BRI

-,
Lo

SSEMELER VERSION 2,21

. CFUSH H
IT
XCHG

ANA £
_ DSEBC I
S IT ’ ‘
XCHG .
Moy s CLFLSOYD)
MoV

AN oo :
MOV CLF.EY) . L
BALE R
CLP.S+1(Y )Y H

wu TSTH

MY
CALL

JRE o« NOIL
, - POF H
AT ;
M CLE.IY )Y . L
LIMIT o
' Mo CLP.CH1(YY S H
5 DEAL WITH OTHER END
w oo LR R KTHG - H
' MO Lo DLP.OY)Y
RIJINATE .
Hy CLP.C+H10Y))
L. CLF. =YD

Moy
Mo
MoV F.CLP,S+10Y)

CALL . TETHE

JRZ o o NODIF

X 2]

DAL B
[IGE

XCHE

CALL CFHLDE

FOF " H .

JRZ o LI
E .

JRNG
EF LIMIT DONT

’ CALL

WL NODZ
CEHLDE

IS | IO 1] o
‘ ANA - T
LIDISE o .
' Bkl ]
XOHG
Moy
MOy
DAL
MOy
MOy

LeCLP.SY)
CHLCLPLS+10Y)
CLFLS0Y) )L
CLE.E+1(Y)aH

M, CLF . S+10Y)

s

[y

=g

g

-

w2y “g o oae an prT LT T T sz

~E

FPAGE 30

SAVE LOWER LIM

ML =L OWER > TE =L
HL=LOWER — LIM

HL=%1Z

-%

3 STORE

IF He= O ABORT

SET COORDINATE

: LOWER

DE=LOWER LIMIT

s ML =0 l,::i

3 Bl=nlZ

ADD TO LOWER E

UFPER TO DE

CAN WE DIRAWT
==L
JUME IF ON EDG
IF LUPPER < L0OW

I

iy

LFFER I L7

NC PROE ,
GﬂMPUTEgﬁIKE]F

T DE

HL=NEW SIZE
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o
il

o~
00

03 03 00

XA
B ’,:‘

o~ o

P
Om I

KTy

P et
iz}
oo

Py
21
o~
e

SN I R I I N
m o

Pl Beb et Bed el Beh et
o 03 0y D3 0 03 L
L s 03

i

]
]
Sh
Lhechnc)

1224
1aa7

03
bl

et et
o0
m

£33

1=a0

138F

Lad
£y
iy
-

sl gl
R ARY s 1
ey

Xy]

£33 b

il
)

<L

7

Fa
RS

[
A7
T
1F
47
79
1F
4F

[y

T
AT

ER

(K]

- ER

s
7
BA

O

A0

1
4

377

et
1ad
py-
i

1375

o LICH S
LEAR

-« MO
N LIF
o NODR
n o NODEZ S
Al

1]

wow LSS

L]

w o TETH?

iy

DVRC:

2
=

bt 30 3¢

¥ g X% & ¥ X

CPHLDE:

ARGE

LLCELE

SIMILAR

CALL
l_l F( 2
ANA

RET
FoOF

STACE

PO

RET

TEST FOR BC
.o TSTRR

MOV
ANA
M

ORA
RET
XRA
RET

MOV
ANA
M

IRA
RET

DIVIDE BC

ANA
MOy
RAR
Moy
MOV
RAR
MoV
RET

MOV
XR&

JF
XUOHG

AL

XHG

RET -

MOV
CMP

RNZ

W TSETH

o o NOTE

Al

BEING <=
(AP =
A
v o LESZ

A

s

A

o LESZ
L

BY 2

v mw

ROUTINE TO COMPARE
RETURNS QY
CY CLEAR. ZERD
Y CLEAR.

SET FOR
=HET
ZERD

LN

A H
RN

P

I L

faH
oo

n
7

~n s

3y

0

ROUTINE FOR HL

HL. T DE

SBah

:PAGE a1

3 IF HL<=0 ARORT

RETURN CARRY

FOR GOOD GUYE

Guy - CLEA

ZY FOR DONT DR

HLIDE  (OR DEXHL)

IF HL=DE

Y ety az

g E

CLEAR IF HLDE (OR DE<HL)

ARE SIGNS DIFF
N
YEZ ~ REVERSE

[ CHECE

CBACK TO NORMAL
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1294 70 Moy A L.
1395 BE ' CMP E
1394 o RET
: HIE TS Y T
7 # :
3 # CLEAR THE SCREEN. THE WHOLE SCREEN. AND NOTH
ING BUT THE SCREEN L
3 #
CRE S Y .
VERE "CLEAR"L
» WORD o LINE.
Lo 05 ~BYTE wow QORE, -],
1226 423404541352 LASCIT "CLEARY
139F : o e OO2ER]
1a9F CLEARE:
129F 5 : O PLIEH B
1240 21 4000 LXI Hs 4000H
1383 75 P ‘ MOy Mal.
1264 11 4001 - LXI - DL 4001H
1347 01l OFFF 1.X1I B OFFFH
ARCTATAY ELRO LIOIR ' o
RESET X, CY O TO ULHD OF SCREEN
1300 21 FFRl L.XT Ho=7% :
12AF w3 oR00z , SHLID COXCEL
132 21 0023 LXI M. 51l
1aRS 22 B004 SHLD CLWCEL
1zRa ol F H
NEXTL
Lagps FIiEw + FCIYD
e 3
3
# LINE DRAWER ,
# oweecoordl vecoord]l mecoord? vecoordd mode DRA
s onrd veconrdd
#*
B 3

1397 1505

R

-

ap M8 Z T 4B an S8

VIERR "IIRAW" L
1ERR 27 + » WORD o L TMEL
12RO 04 By - BYTE wow QOET -0 —1
1E2BE 44524157 + CASCIT O "DRAWY

+, L Q0270 ]
: FRAMEL

FOES + FLIEH Y
FLzi o000+ LXI YO
Flzw ‘ “ Dany =P
FIiS404 MOV 0L FROPEOYD
FOSEQH - MoV E.FR.FPE0Y)
0 FIM&OE ‘ MOV H:FR.FP4(Y)
3 FOAEOHA oMoV L.FR.PS(Y)
1 FO7EGZ o MOy - A FRLFLY)
1309 A7 ANA Ao '
12DA Z2R0B b JRZ e NODIR
Lane s - ; FUSH - B st
1300 COEOUFE CALL L INCLOE
13EQ Coo1EFe CALL 0 DVECT

i
o

o
x

[N EIEINRN

i
o~
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TOL ZE80 CP/M DISK ASSEMBLER VERSION 2. 21 V ‘ ' POAGE 3

13E= Con OUF® CALL DECLOK
13E4A -1 ~ RO B
13E7 « o NODR: LUNFRAMELD
137 FLOEL + PO Y]
12ES El FOF H
13EA El FOF H
13ER ol ' PO n
1ZEC 1 FF oW
12ED F1 o Fl
1Z2EE s FLISH I}
13EF ES FLISH H
NEXTL

L3F0 FLES + FCIYD

STRANGE TABLE ...
SETRLY JBYTE 0y O5EH, OAAH, OFFH

3 33 33

+#

# THIS ROUTINE IMPLEMENTS LARRY LIVERMORE"S VE
STOR

# DRAWING ALGORITHM. :

# INPLIT: L= X1 COORDINATE

* 4 Y1 COORDIMATE

H# E X2 COORDINMATE

#* I Y2 COORDINATE )
#* DLUTRLUT: A= 0, DE = X2.¥Y2, BO, HL CLOBBE
RED ’ ‘ . '
# RAM LISE: | : '
# TR = OBYTES HOLDE X.¥ INCREM
= INT = 7

#* MRMX 2 OBYTES HOLDE MIN, Max I
LTas , . ' :

# FIXVAL 1 BYTE HOLDS LEFT JUSTIFIED FIXE
FOR JOR WRITE

# WRMODE 1 BYTE HOLDE PLOP-XOR FLAG

k3 :
33 3 3 3
COMPUTE DELTAS AND ABS(DELTAS)
= - : IVEDT: LM [
45 My Eis L 5 COMPUTE Y STUFF
4R ‘ MO L E
LaFs oo 1443 AT CHELTA
1EFC = MOV - E.R
1E3FD £ ‘ MDY s D
13FE 44 Moy EaH ,
LEFF 44 Moy a0 i AND X STUFF

1400 D 144 ALl COELTH
1403 &1 oMoV HL D
14014 =47 MO oL B
LA wE soon HEHL.I INCRO ) L ,
" : § DECIDE WHICH IS BIGGER - CALL BIGGER MX. SMALL
’ ER MN SN ~

1405 QEQO , MV B PR &
14086 76 : MY AT
1408 ER M k-
400 @Roz » JRC w DV

12F2 DOEEAAFF

] 48 an eR z “n

i

§# 8 i

E SR ap EE gz uB
=

iT3 4m wz

B B £ § B

P
ARV TNy ]
T T
[

IR
RO R
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T40E
140F
141G
1411
1412
1414
14135
1414
1419
1414
1411
1411
141n
1420

1423
1434
1427
1423
1429

142R
1420

14N
14320
14

140

433
1424
1435
1434

L43a

1439
1430
14320
143E
1440
1441
1443

1443
1444
1445
1447

1448
1449
1444
 144E
144E
L44F

-
=

=g
o

“7hH

CRIF

47

ER

23 BOOF
0

7n

bt e

Fe
FO7EQR
oo OEER

2R 200F
7

54

BO

SEon

W5

47

2R BOOD
78

o4

=7

7R

=F

1E0OR

47

2 200D
e

OF

SOF 3
Vi
4

57

F1
a0
2ons

r" -;5.

B
5

&

01446

ER
LB

» o VLS

VECT2H

: NOW INCREMENT

VECTZA:

5 MMN

Mo
MV
IR
MV
CBRLR
Mo
XCHG
SHLD
FOF
Moy
INR
FLIEH
MoV
CALL.

LHLI
MOy
AL
ZMF
R

IS e=MX.
LR '

Moy
5 INCREMENT BOTH DIRECTIONS

VECTE:

LHLID
MOV
AL
MOV
MOV
AL
MOV
AMPR

oL E
E.A
o
A1
A
B.A

MNMX
I
Al
P
FEl

A FRLPLOY)

FOINTR

MNMX
AR
H

L.

VELCT4

L.
E.H

TNCRO
AL

H

8

.k

L.

E-f

VECTS

I Mo MNOIE O MX. BET M

VECT4:

MOV

B. A

n
?

u
Kl

1
3

JUMPOTF NOT
SET M=MODM+MN, MX)

CONFUSE Y

THERM X

= M + MN

§ INCREMENT ONMLY: MAX DIMENSTON

LHLD
MOV
RRC
JRNG
MOV
AL
M INAY)

2 END OF LO0F

VELCTS:

EﬁELTA:

FOF
DCR
JRNZ
RET

5 SUBROUTINE TOF
TWO. COORDINATES

LIS
FLESH
MOV
Al
KM
MOV

INCRO
AL

VECTS
.1
H

0. A

FzlW
A
VECTE
COMPUTE

H

i

Lo i
BENEXT

l.-B

»
ki

L]
k4
u
?

FAGE =4

DRAW THE FOINT!
COORDINATES : ‘

o= DIRECTION FLALG

”Q:}x, =060 T IT

Y CIZASE

LELTA AND INCREMENT FOR



TOL. Z80 CE/M DISK ASSEMBLER VERSION E.El: ' . : FAGE 38

1450 I W P ¥X CALL SGENEXT
1453 CAF XRA 1)
1454 8 SR oo
1454 B4 oRa H
1457 2807 JdRZ o e 10
1459 4F , MoV LA
1454 70 MOV Bl
1458 2F CMA
S lasc a0 INR A
1450 47 MOy B2 A
C145E 1807 JMPR R 4 ‘ ;
C 144G BS LDLE ORA L. ' ‘
1461 2E02 JRE B 109 1
1443 ZEOL MV I Al l
1445 45 0w DDEEE MOV COBsL
1444 4F MOy &)
1447 K1 » e LIRS POR I
1443 E1l o H
1443 o RET :
: 1 SIGN EXTENSION SURROUTINE
1440 2EO0 SGNEXT: MVI 0 H. 0
144&C 70 Moy Al
1440 a7z , CANA Y
1 ALE FO CRP
14&F 2 ocRo M
1470 I ‘ RET

§ ARSOLUTE VALLE ROUTINE

§ THIS ROUTINE COMPUTES THE ABSOLUTE VALUE OF TH
= ARGLIMENT ,

$OPASEED IN A, THE RESULT IS RETURNED IN A.

1471 a7 AR ANA a)

14732 FO - RP

1475 = CME
1474 a0 INR A

1475 (% RET

3 3 3 3 3

H#

# RELATIVE TO ARSOLUTE CONVERSTON ROUTINE

# WITH CLIFFING AGAINST BOUNDARYS OF CURRENT W
NI ,

3+ .

# =Y COORDINATE E=X COORDINATE

# HL=ARSOLUTE ADDRESS (NOT MAGIC)

# A=SHIFT AMOUNT : ,

# MINLEE SET IF COORDINATE OQUTSIDE OF WINDOW

3+ .

St 3 - 3h 3
ZACLFY

:nc- W8 B E WE 4R feed WX ME SE 2R

1474 o '

1476 EABOO0 LHLD WINFTR ) e
147% 7B L oMV AE 3 CHEDK X UPPER
1476 BE R P TR M e o , o i
1478 pricin : oINS  H
1470 2 : INX - H «
1470 FA 1484 . M W DKX
140 2R0Z o WRZ O LLOEX

\



TDL 780 CP/M DISK ASSEMBLER VERSION 2.21

143
1455
1424
1435
1424
1427
1482
1488
1420
142K
148:F
1420

1491
14wz
1453
1494
1494
1497
1459
1496
149K
1430
1490
14%9F
149F
14A0
1441
14A2
1464
1405
14084
1465
14a%
146K
14ALC
14AE
148F
1480
14R:
14R3
14B4
14R4
14BS
14RR
14pw
- 14BEA
14ER

14RC

148D
- 14BE

BE

Fa

pedec]

7A

BE

FA 1491
2804

e et

oy oy

e

BE
F&

0
TH
2F
Can4
&F

2HO0

e

2

2%

44
41
2
a5
o
7B
CaaF
OF
OF
E&EF
4
[ST2X010]
o
CBEF4
TE
=
E&Q3
ol

[

Ak
FA 14BE
AE
EBE
s
AE
RE
aF

o

CMF
RM
uCkXE  INX
CINX
MY
CMF
JIM
JRZ
TNX
INX
CMP
RM
N
3
# NONCLIPFING
3
Hed 3
REAL

B sz B tm ME

FeLls
MoV
CMA
AT
MoV
MVI
AV
JRTATN
DAL
MOV
M
[An
[AD
LA
Moy
ADT
RRC
RRI:
ANT
MO
MVI
[Aan
SET
MOV
DR
ANT
P
RET
CMPMe ‘
ARA
M
XRA
M
CRET
o o REVRY CXRA
M
oM
RET

ag e38 am w8E

g

FAGE 24

D SIGNS DIFFERY
JUMFOTF =0 :
ELSE FIX

CAND COMPARE

SAME FIX

REVERSE SENSE OF CY



TD.

2320

L4BF
1401
14C2
147
140A
140
1400

4and

140z

1404
1404
1407
1400
140F
L4E1

14E1

14E3
14E4

14ER

14E=
L4ER
14EC
14F1
14F1
14F2

14F4

14F7
14Fa
14FR
L4
14FF
1E00
1505
1504
1505
1508
180%
1E00
15OF
1512
1514

1518

CR/M DISK

I""l
oot tenst

12BERE

0%
5404140410
oo OUER
140

20
OEOE04046
1RaC

01

14BF

05
441524745
Cor OUER
14E1

“ﬁ
SO706OS

1?&&

0l

1404
(81
424 44F 5554

o

FLES
20 8000
ES
A
E=
2H
B
26
ES
[
el
E5
oo
20

s ‘HUU :
FO21 i1s1s
1814

BOOR
BO04

=mO0&

=0

OCFE
S00A

EMELER VERSION 2,71

: LOAD ADDR 0OF

EMALL

FAGE =37

FONT

i”NHTANT[tMﬁLvaMLFNTJ[.

«WORD
. BYTE
LASCTI
CALL

« WORLE
BYTE
RBYTE

NHRU
WRYTE

2]

+F+ 4

SMLFNT:

uLIN+,
"CM&LL“
CONST
SMLENT.
20H

T, 5, 4y b
FNTES

1

LDN‘TQNTELQRHE LRGFNTIE

KR

e

N

41

+
LRGFNT:

« WORD
- BYTE
SASCII
INATR

« WORD

BYTE
.BYTE
+ WORTY
BYTE

i#

WINDONW

8 % character
R

VERR
-+ « WORD
+ BYTE
+ At e
e, 00RO ] :
FOF
FLIEH

Posd
-

LI

OW POINTER VALUE

FlLisH
LHLD
FLisH
LHLI
PLIEH
LHLI
FbsH
FLIEH
LHLL
FLESH
AT
LML
COSHLD
XTI
: JMPR
oo CLIMBE

# VERE TO TYPE CHARACTER 0N

.LINK.
o2 02T, 1
MLARGE "
CONST
LRGFNT

20H
ST b B
FNTS7

1

“BUILT IN“ SCREEN

CoDouT .

HonoTe

o L INK,

w w QOECG-, — 1
noooT

DE=CHAR
WE WILL BE NEEDING

I
Y

32 agm

THI

WINFTR ¢ REMEMBER FREVIOUS WIND
H

COXCEL

5|

COYCEL

Hoon

COCCEL

H

oo : 3
COFCEL 5
H , S ;
TNk

COWCEL

WINPTR

Yo ow CUMB -

CHARD ‘

FLUT CHAR N
E

STINT



T ZSQvCP/N DISK ASSEMEBLER

1518
1519
1510
CASID
it
1mE
1524
1526

QOO
QO0A
Qo0
D005
QoG4

Qoo0
Q001
Q000
nlnlni:
G004
OO0
Q007

51slnle]

M'MB
1 sl
"2E

191;

1543
1 E4R

15
L5

El
2R EO04
El
22 B002
El

B s000

FOE1L
ConOCFw

FLoE®S

14ES
04 .
43424152

oo OoFE
DoE:

(it

FOES
Frzl
Foiaw
FO7EDA

QOOG

FEOA

SRR

FEOQD

2O0R

OO 147

i

VERSTON

Ju‘li vb:l

FOF H ‘
SHLD  COYCEL S -
FOP H /
SHLD COXCEL |
FOF H . \
SHLD  WINFTR
FOF Yy
CAlLL DL
NEXTE |
PETY
3 3 336

. Co | LK;?

# DHARAGCTER DISFLAY VEREB
# wecoord vecoord color character fontaddress
CHAR we-cooard vecoord : ' : -

.x,\

CARMS T
CF . X=FR. P&
CF . Y=FR. PS5
CF . M=FK. F4
CF . C=FR. P2
SE. F=FR.P2
TN FONT

oz 48 @ anm

H#

DANEFT SRy

STACK FRAME

3 = UE‘FRIPWHR
FD,BA$E=0 .
FIn XoE=]
FIn Yoo=2
FIN, XF=32
Flt. YF=4
FL. Al=15
Fhn FLG=7
3 BITES IN STATUS BYTE OF FONT DESCRIPTOR
FOF . XL=0 -3 TRANSLATE LOWER CASE TO UFFER
VERRE "CHARY L
«» WORT « L. INE.
« BYTE aa OOEL -, ~1
SASDIT O "CHARM

CALL
XTIX :
FUEH - B

FRAMEL

PLISH Y

LXT Ya0

DALY =R .
MOV AL CF L LY %

TNCLOE

CHECE FOR WIER

0 CHARS , 3 '
~ CRET LF

JRZ o o DOINE

CLLIREE LINEFFEQ
CIGNORE THﬁT Gl

B

oPL NL ,

; JRNZ o« NOINL.

NEW LINE CASE
" AL

sz

RESCX 3 RESET CX



TOL Z20

1578
1E7R
157E
157E
15sl
Rt=rc
1504

1596

1590
159F
15482

(TR

CP/M DISK ASSEMBLER VERSION 2

CIN 148R

GO 1740

LR
FEOS

2010
Coo1a33
U I A
=01
Co 1448

S O W] =)

1214

oD 1700

2004
Ch1a75
CoY 1740

ooy 142R
ﬁD 15
o1 7Ee
oD OUF®

FIEL
1
DREL

E1
El

FOE®

FDES
FIVEEQD
FIrE&0n
FLRAEQR
FL&AOR
[

ES

Ju) Wbt 2w
1&O0
DR O
oy

[

+

)

e

CALL
S OFFSCREEN

CALL

SMPR
o NOINL 2

CRT
T ‘
JRNZ
ALl
AT
RN
-ALL

CalL
FREV LINE

JMPR
§ NORMAL
v o MORE?

CALL

JRNC

AT

AT
wow ACINS
' CAlLL
EEDE IT

call.
DISPLAYER

AT
« o LHONE 2

AT

CYSCROLL

- BUMFCY
o DICINE.

RUBOLIT

.« NORE
LEFTX
XCHEDE

.« DIOINE
LIFY
FINOLAST 3

w o DOINE

XCHECE

o n XTIN
RESCX
BLMFCY
CYSCROLL
DZHAR
RUMPOXY

DECLOK

LINFRAMET

FF
P
FaF
ik

FCF
FOF
NEXT
FIYD

POSLIBROUTINE TO DISPLAY CHARACTER ON THE

D HAR

Yl
E
X

H
H

f FIRST DRAW BOX TO ERASE

FLiEH
MOV
MOV
MOV
MOV
FLEEH
LIS

MOV

MV I
MO
MOy
FrsH

Yo

E.CF.X(Y)

D CF . X+1(Y)

s CF .Y (YD

Ha CF LY+ (V)

I S

H o

ELFILXF (X)

L0 '

L FDLYF (D)
H.It .
n

u
*

o
k]

SR

ADVANCE Y

HOW AROUT RUBD

MOVE CX LEFT

JUMF TF DR
ELSE BACK WP Y

LAST CHAR POE ON

e

aw “n e

<

n
3
u
?
[
k3

Is X OFFSCREEN
RESET X
ADVANCE Y
SCROLL IF CY N
BLG CHARATTER

OLVANCE X

FIX RETLRN STA

EAT CHARACTER
AND MODE
GOOD-BYEL

SEREEN

IF QY I
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1544
15AS

1567

1508
A EAC

15AF

15AF

1581
15R4

15R7
LSRR

15E0D
15RF
1501
1503
LEHRCE
150
150
1504
1ECD
CISCE
15BCF
1ED0
1503
S 1EDg
LEDE
1507
L&D
1504
150OR
150
15EDE
1BEQ

15ES
15ES
15E4
1SE7
1SES
15EA
15ER
15EE
1SR
15F 4
15F5
15F &
15F7
SR
15FA
15FE

15F0

ES
EEQ4
ES

FDE1 o 15AF

o 120R

FIEL

FOS&AQR
FO7EOL

DOCRO7 44
HE0OR

FE&]
mEQT7 y
FE7E
mO03 ;
14

D&20
FEZ0
2004
&40

14

14

DI &G0
=F

76

E&OE
2001

e

o7

Qa7

alw
1400
OO7ECL

aO7

OF

OF

OF
E&LF
47
OD4EDR
[D&EQS
[DALDE

5

o=

1%
10FD
1 '
O
2OFE
ES

e

i

FLIEH
MV I
FLIsH
JME

FoF

H
L4
ki

b oW CLIMA
RN =iN

Y

s PERFORM PATTERN LOCKUE

T

Moy
MOV

I CFLMOY)
A CFLC0Y) 3 A=CHAR, D=MODE

o

' \
CWANT LOWER TO UFPER TRANSTATREMNS

FOF. XL FOLFLG(X) L

U bNES=TARETWE T INTRAN

. " rvnton, ".;;’R’Nf:‘:f‘w»"w;

W NOTOE

w oo R

|y 4

LFI
HREC

CRI

RN
INR
=T
CRI

AT
ITNR
INR
=LIE
MY
MOV
ANT
JRNZ
IMR
RLC
R
DT
MVI
Moy

INTD BYTES

- o MPY13
o MFY 2

ADT

RRL:
RRL:
RRC
ANT
MO

MO

MOV
M

FLbEH
FLISH

A

P
DR
JRME
FLS

AAAAAAAAAAAA S NOTE

B
K

DuNZ

et "
o NLTTRS e
B s S
s,
lTower case a

. o
R

T NOTR B ' ™~

g

-~ z - "‘_, 1

v o NOTR ; ‘ L
I 3 BUMP COLOR 7
20H S5 FUDGE TO CORRECT 7
20H 3 CONTROL CHARACTER?

3 NOFE-——"

o

FInL. BASE (X))
E.A
APR N

o o SO

£

XF AN
[1. 0 :
AL FOLXCECKY §ODOMVERT X BITH

7

1FH

B, A
CaFDL YOS (X))
s FOLADCKY
Ha FILAD+L (XY

B (R
CMPYE
: |

o
. o MY
H v



TIL.

15FE

1401
1404
14607
1408
140K
1A0E
1411
1412
1ALS
1417
1alw

1418
&1
1411
1&1E
1&1F
14620
1&21
1&22
a2z
1&24
1625
1627
laEE
1aEw
L&zh
L L1ARE
1&20
1&2E
1&EF
1430
lemz

280 CP/M DISK

E
1

- FRAEOH
FDRLLOR
TISEQ4

DO7EGY

MOV

TE TO LHHE

ooo1771
FLOEAQD
aF
Do7Eo:
Coo177E
FOEa0n
=7
Coo14%1
Fém
=0
CRRE4

K

r e WXL

1
o1
A L WX
13
77
-

(L

Rt

10Fa
70

ey
et}

T

El

Q2

(852

ol

O

SOER

o
8§ MOVE
LEFTX:

FLGEOQD

- Fl&&OD

DIEEEOR
1 AHO0
a7
EDss
FL7E00
FO7400
I
5 MOVE
' UPY;

1400

FO7508

FO740R

Akl
ALD
MOV
MOV
CALL
AL
MV

ASSEMBLER VERSION 2,71

CALL -

DRI
ouT
RES

FOF
FOF
FLISH
PLSH
LDAX

CINX
MOV
INX
MOV
INX

LNZ

MOy
INX
MY
PR
MV I
DAL
PR
LCR
JRNZ
RET
X TO

MY
MOV
MOV
MVI

. ANA

DR
MOV
MOy
RET

THE

I A

MOy
Moy
My
MVI
AR
Moy
MOV

LI

A FI, XCEX)
ComMLy
CF.X(Y)

E+A
“a FIL,
oMLY
GF,Y(Y)
I,

R“ﬁ

YCE(X)

'XHHNMR+XPHMR

MAGLC
&aH

I

B

B

H .

I

i

i PR
H

M. A

H
. WXE

M. B

H

M. B

H

L. BYTEFL
E

B

o

X1
LEFT

La ZF . X{Y)

Mo OF, X+14Y)
ELFDLXF (XY
.0

A

I -
CF.X{Y)aL
CF L X+10Y) o H

LaGFLY(Y)

Hy CF . Y1 (YD

E.FIL YF(X)

D0

CELY(Y)al
CELY+1(Y) 5 H

:
k]

u
?

FAGE 41

FUOGE COORDINA

MAKE ADDR MAGT
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1454

145R
1&5R
145K
1661
S labd
L&AD
1&4S
L&AR
L&D
1AAE
1671
1674

1&75
1478
1479
&7
1470
1&7F
1&82
1Az
1484
L&m7
1&8

1488

L&ER
1&8E
1471
&2
1éam4
1427
1494
1428
1&%E
AR

AETA N

laAS

14608

146%

L&A

C14AF
16E2

1&E2

L&REA .
1apsw
1686

LABC

e

COLA7S
FOAEQD
FR&AQD
ES
Coo17Ee
ooo1700
E1l
2OFO
FO7S00
FO7400

s

- DD7EOL

20

oo 1778
&HF

SLO0
ono1761
0z

1w
FO7S00
FLi7400

IR

no7EQ:
oo 1773
5 1:7

1 &00
FOAEOH
FO&EHOR
1%
Coo17AL
04
ool

86

2]

na 1400
CO 16F4

Lo

100 I 2 T

FLOAEOR

FDGGOR
EE

(8 I T
oo lé&F4
E1l

CROFO

FO7S06

RET

FAGE 42

$ SET CX TO LAST POSITION ON LINE

FINDLAST:
. AT
« s MORES MOV
MOV
- PLISH
CALL.
CALL
==
RN
My
M
RET

RESCX

Ly CF.X (YD)
Hs DF L X+1(Y)
H RO
BLIMFCX
XCHE DK
H ,
» o« MORE
CF.X(Y)Y. o
CF.X+1(Y)Y H

s RESET CX TO LHS OF WINDOW

REZCX: MOV
DCR
el
MV
MVI
CALL

- WBYTE
RTAYE)
Moy
MY
RET

AL FLLXCECX)
A

oML

oo A

H. 0

DEFARM

WXL

o .
CF.XY) L L :
CF . X+1(Y)sH

3 SSRDLL IF CY OFFSCREEN AT BOTTOM

CYSCROLL:

3 CHECK FOR Y AROVE UFFER LIMIT

MoV
CAalll.
Moy
MV
MoV
MOV
DAL
CALL
- BYTE
Call.

DN

AT
M !

FEMIC

s SET CY TO BOTTOM MOST LINE

FROM TOP
CALL
- o LOFRE MOV
' MOV

CPUSH

Al
CALL
PO
JRNG
MOy

fAL.FOLYRE(X)
COMUY

E.6

.0

L CF YY)
H2 CF L Y+1 (YD
I : :
DEFARM

WYLl ‘

 CPHLDE .
5 IF OFFSCREEN AT TOF RESET TO TOF OF SCREEN

RESCY
YiOTHECE 3 I

iyl

s ND

RESCY

L CF.Y (Y)Y
HaCF.Y+1(Y)
H ' ‘

CBLUMPCY

YOHEDE
H 5

e LOPR

CF.YC(YD L

Y OFFSCREEN AT BOTT

THAT Io Ok MEASURED
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1 &BF FO740R , Mo CF.Y+1(Y)YqH
3 BUILD CALL TO SCROLLE
TACE OD4EQ4 , MoV DL FILYF(X)
' NT ‘ ,
1&CS DA00 : MVI B, 0
14027 FIES FLISH %
1ECw 21 0000 L.X1I a0
Y ES , FLEEH
ClaCD ES FLISH
14CF 24 TNR
1&0F ES FLIZH

y RBC=S0ROLL AMI:H_I

1ADO ES ‘ FLUSH
1&01 ] o PLEEH
L&Dz FOzl 1409 ' L.X1I
1&04 CEoL0aw ]
1AL . w LLIMAE
L& FOEL PO Y
L&DR o RET :
N 3 RESET CY T SCREEN TOF
1ADC RESCY
L& co17461 - CALL - DEFARM
1&DF 04 ' . LBYTE WYL
L&ED E R XOHG
1&EDL DO7EOZ MOy A FDL.YDEX)
L&E4 ooo177E el DMLY
1&E7 BF S MOV E.f
1AES 1400 MVI L0
LAEA a7 o ANA A
1&ER EnEz ERC I
TAEDN - FR7S30A MOV CF.Y(Y)s L
L&FQ FO740R Moy CF.Y+1(Y)aH
L&FE o RET ’
$ CHECE FOR Y ONSCREEN AT BOTTOM
5 Y ZET IF SCROLL NEEDED
VEF4 ' YOHECK : ‘ ‘
1&4F4 IN7EQR Moy AL FLLYOS(X)
L&F7 oono1771 . AL COMLAY
TAFA = Moy EA
lpFB L&FF MVI vy OFFH
LAFD FOAEDOS . MOV s DF .Y EYD)
1700 FL&AOR Moy Ha CFLY+1(Y)
17003 1w ‘ [an I
1704 oo 1741 . AL DEFARM
V707 2 ~BYTE WYL,
1708 ooolEss CALL CRHLIDE
1708 0 0w , _ RET . <
: ' ROUTINE TO CHECK CX FOR BEING ONSCREEN
RETURNS CY SET IF OFFSCREEN
CHECK ® e o

A
s
i
]

[N B

m<mIT ITIITT

o wm ER

s ind _ S AR
1700 FOsEOQD MOV LL.OFLX(Y)
170F . FD&&ODN MOV HLOFLX+10Y)
1712 no7eEQL : MOV ALFIL XCS(X)
1715 Coeo177e ' o CALL LOMLIY
1718 = A * MY E.A
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171%
1718
1710
1710
1720
1721
1722
1725
1726
1727
1726
1720
172E
1730
17EL
1724

1735

1738

173
1730
17 EE
1741
1744
1745
174z
174R

1740
174F
1751
1754
1757
1758
1756
1750
17460

1741
1741
1762

1763

1744
17465
1747
1743
L7&R
1740

17460

1746E
174&F

1770
1771

1771
1772

1400

ES
1%
Coo17461
00

ER

0 I
E1l

jul=]
LD7EOL
o177
SF

1&FF

1%

Hh

CO1761

Qs
Coo1E

s

Xzl

i':{;n

OOGEOS
14600
FOLEOLD
FO&AOT
1w
FIO750C
FO7400
o

DOEEGS
1400
FOAEOH
FO&LOR
~7
ENS:
FO7E0a
FLO740R

.....

SEEMBLER VERSION 2,21

MVI
FeLIsH
DA
ALl
~BYTE
XCHG
CALL
P
R
MY
AL
Mo
MVI
DAL
AT
«BYTE
oALL.
RET

FAGE 44

.0

H
o]
DEFARM
WXR |
| : HL=LMT, DE=EXTENT
CPHLDE

H

AL FOLXCSX)
ZOMLY

Esa-

[, OFFH

¥}

DEFARM

WXL,
CPHLIDE

¥ ROUTINE TO BUMP X

BUMPLOX: MOV
MVI
Mo
Moy
afAt

S MOV
MoV
RET

E.FIL XF(X)
.0

L. CF.X(Y)
Ha CF . X+1(Y)
i} |
CF.XC(Y) 5L
CF.X+1(Y) s H

P OSUBTRACT YF FROM Y

BUMPOY s MOV
MVI
MOy
Moy
ANA

CLERC
M
MO
RET

E.FILYF(X)
. 0

L. CF.Y (YD)
H: CFLY+10Y)
A

I

CF.Y(Y).L
CF.Y+1(Y).H

: ROUTINE TO GET WINDOW FARM INTO DE

DEFARM
ATHL.
MOV
INX
XTHL.
MVI
FrLsH
LHLI
nAn
MO
INX
MOV
O
o RET
COMLVE
' DCR
RRC

E.M
H

.o

8
WINFTR
I

E.M

H

oM

H
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1773

1775
1776
1777
1773
1778
1779
1778

177
177E
177F
1783
1783
1724
1787
17
1756
1788

1780

178K

17%1
1794
1798

1758

s

1796
179R
170
179E

17%F

17R/0

17A1
17A3

1784

1787
1769

17686

E&T7F
2F
e

Y

QF
E&TF
[

1528

04
ASEA4BE0
]
CoY172E
&F

SE00

1

ES

FRE®

01 0414

11 2027
EL73
E&EF

2004

O
1OF7
aAF
1z

QEOD
OF

s
o
18FA
7w

o7

ME NS wap W2 NE oaz

++ o+ o+

ANI
oMA
INR
RET
COMLN g
RRL:
ANI
RET
3343
#*

#

3430338
VERE
« WORD
-BYTE
SARCTI

o n QO3

FLIEH
CALL
Moy
MVI
FOF
FLISH
NEXTL
FZIY

EYFShN: LXT

LXI
« o SUENLE INF
ANT

JRNZ
ING THERE

INR

LhINZ

XRA

STAX
NI

RET

3 GOT SOMETHANG

. e SONZE DCR

oMV
.. ECN4E RRC

T OSHOWS UP

SR

INR

JMPR
NEe MOV

L

FAGE 475

7FH

7FH

# EASY ENTRY KEYPAD SCANNER
# EZEF kevoode . ‘

HEZREFYL

w b TNEL,

e OOER-, -1
HEZERY

B

KEYFSEN
- &

Hs 0

B

H

EASY ENTRY EEYPAD SCAN SUBROUTINE

B, 0414H H EﬁxﬁﬂL #H/FORT

Lt KEYPTE
A
ZFH

GET A GOl
TE0LATE RELEVA

LT T

v o BN 3 JUMP IF SOMETH

BUMP FORT

an

Caw SONT

A

X SAY NOTHIN FOU

~u

~ L FOR THE HOT RBIT
E s FUDGE oL o TO O

a0 3 C=RIT, COLUNTER

COUNT UNTIL BI

AT 1 COMBINE WITH ©
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17AR
17AL0
17A0

17AE
17AF

17RO
17R1
1782
17|32
17k4

OO0

Q040
000z
000

o007

Q004

Q000
QOO0

Esinls AN

Qoo
Q000
QOO
Q001

Q004
1785
17R5
1787
17R6A
17BE
17BE
1701

170

1705
1704
1707
170A
170K
V700

17CE

170F

1701

1703

07
RO

47
1A

fs
(=
7a

Y

O&FE
11 Q000
7

Cho124R
Cho1a7E

2F
21 BOLD
19

77

21 187E
19

Ak

Z00A

i

RO

P

EdE?

SSEMBLER VERSION 2,21

RLEC

ORA

INR

1—-24

MOV

ADAX
LAasT?

XRA

RZ

MOV

STAX

RET

33
3%

H

y o

T 22

5 EQUATES:

SLBITM=80H
EDS
MOBITM=40H
Dk 1IRAM=3
CEIBIT=3
CEERAM=T7
CEZBIT=4
SEIRAM=0

SEZBIT=2
TOERAM=0
TORKRBI T=2
SHYL.OK=1
KEY
ESCEEY=4
KEYSONS

MVI

LXI
- e SCANE MOV
ALL
AT
CMA
LXI
DAL
MOV
LXI
[AD
ANA
JRNZ
INR

MASK

TR

o R
SO0FF END

B XRA
LOKEY MEM

RLCR

e

oz um

az

“e

Bty

PAGE 44

GIVING KEYCODE
DIFERENT FROM

NCH

# CHROMERICE REYBOARD SCAN ROUTINE

SHIFT LOCK RIT IN KEYFLG AND L

MODE - BIT SAME STORY
LOCATION OF CONTROL FEYS

LOCATION OF SHIFT KEYS

5 LOCATION OF TOREEN EEY

5 KEYCODE NUMBER FOR SHIFT LOCKE

3 BEYCODE NUMBER OF ESCAPE EEY

B, OFEH
.0
AR
QUTZE

INw2

H» KEYTRE
]

M. A

H» KEYMES:
o

M

» o LIVE

E.

B

v;,gméw‘

]

“n an

XY

B=C0L SET BIT
DE=COLLMN #

SHOVE OVER THE
LOOF TILL FALL

FAILURE-NAIL 00
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1704
1707

1703
17D
17DE
1700
170E
17D0F
17E0
17E1
17EzZ
17E3
17E4

17ES
17
ATES
17E/

\7ER

- 17EE

17F0
17Fz

17F 3R
17FS

17F7
17FA
17FLC
17FE
1201

1803

X
o x:s 13
o0 oo~ O

o T
3

b

(SIS S

o OO o0 0

1E0R

100

1TROE

1E0E

07

07
a7

o]
LnCpray

4F

o
2
r'—’
L)

21 8o
RE
o

77

21 2025

FEG1L

2005

7E

EESQ
=R

SZH BOR0
CRSF
2007
26 8024
CR&T
2HOF

7
FEO4

CAQ0S

7E

CEE40

77

D

CELO1POE

STH

_ RET .
A KEY IS DOWN
FIRET
«LIVESR

CONVERT
RRC
R
INR
JMPR
MOV
ANA
RLLC
KL
RLLC
AL
MoV

E

u,BITF:

: IS THE KEYCODE THE SAME AS

OUS SCANTT
- ' XTI
MR
RZ
MOV

‘w
5

ANGE

LXI

LOCK/MODE  FLAGS
: CHECK FOR SHIFT LOCK

CRI
H JMPR
JRNZ
MOy
HIFT LOCE BIT
XRI
MFR

FAGE 47

DLIOKEY ' :
' f § HOME T3 MAMMA
= CONVERT TO INTERMEDIATE KEYCOD

TO BIT NUMBER

. BITF

[

.. LIVE

A E 3 COLUMN #
,q .

5y =

o
Ca B

+ RIT #
FEYCODE TO O

THAT FOUND ON FREVI

HLOLDKEY

M o
BUIT IF S0

M» A : ELSE UPDATE TH

Hy KEYFLE § POINT AT SHIFT
KEYPRESS

BHYLOK

. NOSL

.« NEEEL .

As M : YEP - TOGGLE 5

SLEITM

. ULED s JUMF TO UPDATE

s CHECKE FOR CONTROL (KEY

« o NOSL - LDA
BIT
JRNZ
LDA
BIT
JRZ

LL? ,
» u CEIING MOV
CRI
JRNZ
MO
ODE BIT
: XR1I
o ULEDE MOV
= HERE TOO
, - RET
5 OND ESCARFE
LA NOESY LXT

— NORMAL CONTROL KEY
H ,

KEYTRE+CK 1 RAM
CEIBIT, A

"W CEIDN

EEYTRE+CEZRAM
CEZRIT.A
o » NOIZE

POWE GOT A CONTROL EEY - D WE HAVE ESEAPE‘QS WE

AL

ESCKEY

v NOES o
A.M 3 OYEF - TOGGLE M
MOBRITHM SR ; o
Mafy 3 SHIFTLOCK JOIN

y o N

SCETEL
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1812

1214

1817
181w

1218

181E
1RO
laze
1 ""t"";"‘a

x*‘R’:
' ® . ol

1827
1224

c,,:_,l

1U;F

o

R ol
bix
X RN ]
TRRE % RO

bxxd

X ﬁ
o

o
TR A
LA

3 l"‘u"‘”l‘L

laae

LEZE

bl
£33
[ap]

=l

1240
14

1844
1a44

1a48
1240

1240

124E
1230
1850

iy

a0

H

AT I
i e

b

3%

i pt e pel Beb e

oo

81 £
I

26

181R

30 801D
CR47

C2O0C

A 2024
CRS7
2005

7E

E&S0
SR05

21 1sc3
1203
21 laas
O&O0

IHQ - :( ’,,_,,._l
E&40
7%

BTl Bl
e

FE41

EEOE
FE7R

3OO0
FE&L

3004
FESR
IZOOF
EEZO

SR

70
o

s
0
i

]

B

U

ot

:‘ t") ::: l-n N

vy g oo '
2 BOZE

3 HOW ARCT

w o NOHTR S

ne

5 YEF -
o SEIING

o o NOSK S

o LD

Fn

=

..a.....&.

ASSEMBLER VERSION 2

JMPR

LDA
BIT
JRNZ
LDA
BIT
JRNZ
MOy

ANT
JRZ
LIS
X1
JMPR

XTI

MVI

DA
Moy
MOV

ANA

RZ

W LD

SHIFT KEY?

KEYTRE+SK IRAM
SR1IBIT. A

L LSKON
CEEYTRE+SKEZRAM

SEERIT.A
o w SN

AM

SLBITHM
o o NOEEE

SHIFT LOOKLF TQBLE

Hs Sk TRL

w o LIRS

H: NORTEL.
B, 0

E

APy
A

A

8

~uz M8

Is SHIFT LOCKE

ASEUME . NOT -

Do TARLE LOOEL

GET ASCIT
SAVE CHARACTER

VALID KEY?

CZERD MEANZT NOT

3 IS UPPER/LOWER ALFPHA REVERSE WANTED?

LD/
ANI
MO

WHATEVER

0 REVERSE MODE IS
‘ N

JRZ

COMFLES TON

R A

WER Z

ER A

FFER Z

. BIZR:
o« NORM:

s, PLACE

CPI
R

CPI

JRNC

LRI

JRNG
CPI

SR
XRI

MOV
CHQR

LHLD

MOV

CAaLL

- CMP

RZ
STA

INTH TYPEQHEAD

FEYFLG
MﬁBITMk
(AR

NCRM

A
o« NORM

78H

o u NORM

CA&IH

.o BIZR

SEMH

.+ NCIRM

"
k]

SET/I2 CHARACTER

32

s

ottt

=z

STAGE ., CHAR FOR
IN RANGE  FOR

SKIF IF < UFFE

DR IF ABOVE LD

COOL IF = LOW

BAD IF ABOVE U

20H i DO REVERZAL.

ELA

CONPRO
ol e
BLIMFTR

 uH

FROFTR

RHFFER
: CGET POINTERS

- 1

“E aa

Fafal
woame "" "

NO - LFDATE P
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1a%F
1862
1EAS
1244

a0

o iR

T LAY
o

90

P et b et R gl
bl
O oS 0 O Oy O

I -G

1E6E
184
WELF
1871
1875

LETE
1a73
1874
1&877
1879
1376

1E7R
1878
a7
1270
187E

187
1:“‘31 18]
18]

000 oy
lase

i
a3

T

LRIL
L ALY
Yo

iy

P e i
X5] el 3
EXA]
T OLT D

CP/M DISK ASSEMBLER VERSION

2AO0
01
O
73
Cw

BORA

30

FEZO

(]
AF

o

Lo

01 00w
ED7Y
C1

o

[
01 O0ws
ED7eE

)

o

FA
DF
FF
F7

FF
FF
EO

o,

QOOOOOOP LIRS
204247 4L5900
S64244 505254
SEEA41005745
AEANARLB4TES
SLZEACARSOLF
SFOO7CEROOEA

o all

MV

LXI
AN
MOV
RET

§ BLUMF POINTER

BLIMFTR:=
INR
CFI
RNZ
XRA
RET,

.? DUTRUT TO FORT

DLITwEs FLISH
1.X1I
AT
FOF
RET
INPHT

b} s
=
L-‘
o3
as

FUSH
o LXT
INF
PO
RET
He 3k k33t
.

.3? «
E g 3
TARLE
e
SEYMES:
©LBYTE
L BYTE
LEYTE
LBYTE
LBYTE
LBYTE
LBYTE
BYTE

-

TLOD e ME gm 88 NE uz

I
K
.
2
»
b
u

5 ORDERED
ZERD
NORTEL &
LEBYTE _
BYTE
LEYTE
.BYTE
LEYTE
EYTE
LEYTE

-y

T

FROM PORT %2 KEYBOARD

# FEYROARD SCANNER

LIVE

¥
¥
0 TOH S

FAGE 49

H. 0O 1 STORE AT OLD F

B EEYRLF
B
M. E

CIRCULAR:BUFFER

A
KEYBREZ

&)

e PbYBHQRD COL SELECT MADK

B
E, 7aH

a

B

DATA BITSTRING

B

R, wiEH

& e
.

TARLES
AN MATRI

— DROERED A% THE

\

FEYS

111110108

11011111R
11111111R
11110111E
11111111,
111111118
11111111R
11180000

CHARACTER LNWHHP~TQBLE5

LINSHIFTED iHQRﬁlThR“
BY ROW,

THEN ED!HMN STARTING WITH BIT

(I P ﬁ?H 1BH?
"y B PR S .F

A e R

o @ - Q <, (

TN M 3 A

N . PN - . L. e

i
-
™

i
W B
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\

t

QOOSE \ «BYTE 00,0, 0,0, 50H, RUBKEY , O
3 SHIFTED CHARACTERS ’ o
SETRL ' :
OOOOOOOPIRTL . BYTE Qa0 0, 0%H, LBH 7L, "Ly 71
B2OEZETLELTZO0 . BYTE T BZH ETH LbAH TEHL O TR 2TH
ThbRLATITET4 CBYTE TEH £3H EOH, 73H. 72H 74H, %7, 747
TR7ALO0T77LS ‘ «BYTE FEH, 7AM &1LH O 77Hy &5, 23H. T8
HEADAALSAR TS ' BYTE GEM. &0H . &AM, ASH. &M, 7S5H. (7, 7 7
BCREALCABTOLF CBYTE T T BT H . ABH, 7OH AFH, O, =7
CAFQOSEFZBOO40 BYTE TR0 EF M A0, TR, 7] 35
000000000000 .BYTE D,0,0,0,0,0,LINKIL, ODH
5 CONTROL CHARACTERS

1903 , - CRETHL: o .

P03 L 0000000%1IRLL g « BYTE Os 000 OPH, 1BH. 11H- 0.0
CAWOR ¢ 2002070461900 ' LBYTE TR Tl LPHL 0,0, 0

1#13 1HOE04131214 «BYTE AAHE 4, 13H. 12H. 14H. 0,0 -
1#71R 121A0100170%5 LBYTE 18H, 16H, 1.0, 17H. 5, 0,0 .
Iwas OEOLDOACZORLS - BYTE OFEH ODH, OAH- 8, %, 15H. 0. O

o R QOOOOTORTOOF «BYTE Oy Oy QM. OBHL 10H, OFH, 0,0

193 OO 1HRZO0R000 CEBYTE 00 81H 82H. 00 S0H. 0, 10, S4H
193R Q00000000053 LBYTE  0,0,0,0,0,83H, 34H, O0H
’ ~ Ho a3 T

# VEREB TO GRAR A CHARACTER FROM KEYRIARD

# KEIN character . I g
++
3 48 3 b3
) VERE YREIITNTL .
1943 1770 + « WIORID R

1245 o + « BYTE oo QPRS- —1

1wd4é 4R494E + oL ABCIT PREIINY

1947 L OOEES ] ' ,

14w CGETKEY: ‘
g [0S W T o WATTS CALL EEYCHE

1240 SEFR ' JRZ w s WATT

124K & _ MOV s B

Lw4F RHEOO MV I H. O

1951 ES FLISH H

. NEXTE

1w52 FLiEs ‘ + FIY D
) PR
3t

«««««««

et
0
ey
-
by
’i‘
=
*\-‘
=
-
=
-
Py
L
=
-

£33

o 0 00 00 0D 00 0
R R L I e v B B B

o

P e b B ek b ped b ped
s TR IR TSI B 13 o IRV

o

ME ME B SE wax anm

SUBROUTINE TO GET A CHARACTER FROM KEYBOARD
RETLRNS CHAR IN A AND NZ STATUS
# ELSE RETURNES 7 SET MEANING NO CHAR READY
ki3 :
, 334 34 4 3 : )
A BORE CEEYCHE: LHLD  CONPRO.
v vil) Sy . MoV AH : ‘ L
BI i CME L 5 ARE WE ALL CALUGHT UPy
e RE RZ : o e
= , oMYV EaH
LAOD : MY I [0 .
21 o\|oza COLXI Hs KEYBLF
1% L DAL o :

#® XK

"
k)
"
K
u
K
n
K
u
K
u
?
[
K

~ I

0

)

-.‘{} o™ .
o R e a i R R

0 &1
FdER AR TR B B R 1RO

e
o

bS]

P et ek et e et et ek
g
'

. _3:‘



TOL. 280

Wy

IR
o o

53
o~
L3 pa o=

¥
[t
ol

£x}
o
o0

8 o
3

£
o

Pt Pl Bads feed Lol Bl lewd b
B IRy Yy I
o

£
o~
o

19&E
12aE
1975
1w70
19z
1o
1wl
1aws
Lear
1204
1=2An
1284
19BR
R
L
1200
1=07
120E
S IRESR
LREC
S lwFE
19FA
1A0]
CiA0E
LAGF
1Als
1aln
1AZ4
LAZR
LAz
1Az
1A40
1647
1A4E
LASES

1ASC

1A6E

1A&A
1A71

1A78

1H7F
1AZs

CR/ZM DISE ASSEMBLER VERSION 2,21

Sb
- 7R

[ W =T o
=OZe

2E01

P
el

AZ4aFC4nFo4n
2O7EE07008F0
COOB102040%3
HOPOADL0AET0

4OZOZ0202020
QOARTONETOAR
OOZO20FEZ020

FORSOEI0O0EER
TOZOSOROFR1L0
FasOFo0soman
BO40E0OF OEEmmR
FROozloz04040
FOEEms T s
FoSEssTTE0s10
12040304020
QOOOFSOOFR00
402010021020
FOEE0OSL 02000
TOSSRBADRSED
7O i

- 2
5 #
yo® 5 X
5o
8 b
FNTS7:
BYTE
EBYTE
LBYTE
CBYTE
.BYTE
BYTE
LEYTE
BYTE
LBYTE
BYTE
.BYTE
LBYTE
LRYTE
BYTE
LBYTE
RYTE
.EBYTE
LBYTE
CBYTE
BYTE
LEYTE
BYTE
EYTE
.BYTE
LEYTE
LBYTE
JEYTE
. BYTE
JBYTE
LBYTE
LBYTE
. BYTE
LBYTE
.BYTE

% LBYTE

LBYTE
LBYTE
LBYTE
JBYTE
LBYTE
CBYTE

Moy
My
CALL
=TH
MVI
ANA
Moy
RET

M
B0 E
BUMFTR
CONPTR
Al

A

A. 0

7 CHAR FONT

OO0, QOO0 QOOM ., QOOH : DOOM ., DOOM, OOO0H
Q20H, OZ20H, 020H . 020H, 020H. OO0H, 020H
QFOMH S OS50 O50H: O0O0H, O00H: QOOH, OOOH
Q45H, 043H, OFCH . 048H. OFCH, 048H, O42H
QZOH, Q78H, OR0H, O70M, O0SH, OFOH. O20H
QOUOH, OCEH, O10H, OZ0H, 040H, 092H, O18H
QAEOHS O20H OAGH . 040H . OAEH, OF0OH, O&8H
Q&HOH Q&HQH, O&OM, OQOOM ., OOOH ., OGOH, DOOH
O10H, OZ0H, 0Z0H, OR0H, O20H O20H, O10H
Q40H, QZ20H, Q20H, OZ0H . O20H, 020H, 040H
QOOH» OAEH. Q70 QLEH, 070MH . OA%H, O00H
OODHwOEQH:QEOH:GFBHaOEQH:OEOHaQDOH
QQOHQQDOHaQDGHvQ&QH:O&QH7Q30H104QH
QOOH, QOOH. OOOH . OFEH, 000H. QOOH, O00H
QOO OO0, QOO0M, QOO ., QOOH, OAOH, O&OH
QOOH . QOEH, O1LOH, O20H ., O40H, OE0H. OO0H
O70H, OR8H, OB8H. 028H, O023H ., 028H. 070H
QE0OH, DAQH. O20H . QZOH. O20H, Q20H, O70H
Q70H . 088H. QOEH, O70H, OB0H ., 020H. OF&H
G700, QEEH, OOEH, OZ0H, QOEH, O28H, O70H
CLOH, OZ0M GEOH. OF0H. OFSH, O10H. 010H
OFEH ., OBOMH, OFOM, DOEH, Q0BH, OB8H, 070H
RO Q40H OROM, OFOM, OBEH, O88H, O70H
QFEH, Q0EH, OLOH, 020M ., O40H, Q40M, O40H
O70H, OmEH, O3 wO?QH:OS%H:OE%HvO?ﬁH

G7OH7088H7638H1073H960$H7010H70&0H‘

OOOH : OA0H, O&OH OO0H,; OAOH, 0&0H OOOH
O&OH s 0&OH, QOOH, 040H, 0AOH. 0Z0H, 040H
O10H, OZ0H. 040H, OB0OH, O40H, O20H, 010H
O00M, O00M., OFSH, O0O0H, (:)F:SﬁiH + Q0O0OM, OO0
Q40H, OE0H, O1OH. O08H, Q1OH, OZ0H, 040H
O70H. 028, O0O8H, O10H, O20H, OOOH, O20H
O70H . OBEH, OBEH. OASH OBEH, QB0H, O78H
O70H, OBEH, OB8H, OFEH, OSBEH, OREH, 0S5H
OFOH» OBSH. OSEH, OFOHY 0S8EH . 0S8H, OFOH
O70H, OBEH, OE0H, OB0H, 0B0H, OEEH, O70H
OFOH» OBEH. OSEH, 088H: OS8H. 088H, OFOH
OF EH, OB0H, OS0H, OECOH, 080H.,

" St Tt

O70H, O28H . O80H . GROMH, O09EH. OESH, 07 8H

OEEH OREH, OSEH. OF&8H . 088H, 0S8H, 058H

W gE 3B WE SB dm 2B M3 28z B ol S8 w2 88z 3B B WB a3 SR

OFOH, OFEH
OFEH, OF0H, OB0H OEOM, OBO0H, OROH . OS0H

-2

B g SR g SR B IR am SE w22 NB S8 S8 WE k2B B M# am W3

FAGE 51

~J

P T

ER N ]

R N

i3

e

3%

o e =

s,

WD

"i

i

oM

3

L

st

-
2%



CTOL 28RO

1420
1894
1A%k
16882
1AA%
1ARO
1AR7
1ARE
1ACS
LA
S lan:

ARATTANE

1AE1
1AES
LAEF

1AF &

LAFD
1RO4
1BOR
1B12
1Rl
1TBR20
1R27
1RZE

N 1 S

1Bac
TREC

R4
1R54
1BAO
1RB&D
1R78
1B24

ipeo

LEPC.

"'1Bﬁ3

LEE4

CR/M DTSR

70 :_: QROZ08 (') = (")

T on Lo Lo e T Lo
>

: arn”ﬂ O
Fosmanasane
FORSSRFOA0OR0
70:.@“700@?5

i ..,_,c()""“x() AN

: mba‘ ‘ﬁl 1!:" ]
RO OR0EE

'qngn;u”u
Fnunln'nqnnﬁ
704040404040
OOS040201003
FOLOI0I01010
ZO70ARZOZ0Z0
DOZO40F 24020

BOROZOZ0ARBTO

COOZ0LOFE1020

QOOOOOLOEOAD
AORO20405020

4001 AWOODL40E0

2O4000A040400

QOOO400032040
A434040404040

BOAOZOEGAOA0

COROUOEOROEOAD

 EOACEOAOEOED

ASSEMBELER VERSION 2,21

«BYTE
«BYTE
LEBYTE
«BYTE
- BYTE
«BYTE
- BYTE
«BYTE
«BYTE
«BYTE
W RYTE
. BYTE
-BYTE
~BYTE
«BYTE
RBYTE
LBYTE
- BYTE
BYTE
BYTE
BYTE
«BYTE
«BYTE

«BYTE

BYTE
T

T T
ER

;3 # 3 X
ER
T
FNT S

QF0Hs Q20 Q20H, OZ0H, O20H, O20H, O70H
Q0EH, OOEH ., O0SH, Q0EH, OOEH., 082H, 070H
OEEH, 020, OAOH., OCOH . OA0H ., O%OM, 0=

OO, QS0 , OR0M, OB0H, OB0H ., O20H, OFEH

O2EH, ODEH. GABH. OASH, 0S8, O2EH, 02EH
J&SH;UC&HzUQuHaD?ﬁquuuHaﬂ-,H¢0SSH
QF 8H . Q28 s, 038H, 022, ORsH. OF8H
OFOH, O2E8H, O82H, OF OMy OB0H, OB0H . 0R0H
O70H, OREH, OS8H, ORSH, 0ASH . OP0H . O4SH
OFOH, OE8H, O23H. OFOH . OACOH . O%0OM . OSmH
O70H, OR8H, O20H. O70H . OOEH » Qs O70H
OFEH, O20H, OZ20M. Q20H, OZ0H, O20H . OZ0H
O, OSEH, O8SH, 028M., OS8H. OR5H, O70H
OBEH. OS8H, OS8H. OS0H . OS0H . OR0H, 020
GLJHaﬁ”“HaﬂHRHwnﬁ”Hwﬁﬁ:H:HU-Hvumm
HBH, O88H, OS0H, O20H, O50H, OREH . OEEH
uagH OREH, OS0H, O20H, OZ0H. O20H, O20H
OF 2. 002H, 01 0H, QZ0H, O40H, O20H, OFSH
Q70H. Q40H, O40H, O40H, 040H, 040H, O70H
OOOH» OROH, 040H, O20H. 010H, QO8H, 00O0H
Q70H, Q10H, OLOM, O10H, OLOH. O10H, O70H
QR20OH. Q70H, OASH, OZ0H, O20M, OR0H, O20M
QOOM, OZ0H, O40H . OFSH, 040H, O20M, OO0

OZOH > O20H, ORO0H, O20H, OAEH, O70H, DZ0H

OOOH . 020H, G1LOH: OFEH, 010H, O20H. O00H

5 OCHAR FONT

FAGE

an Gm e

nta

=z

R @ WB RSB A 4T W8 SE a8 SE M 38w NE 3B B aE ST o3

l...l -

-~

LIF
LEFT

LN

RIGH

JEBYTE nuuH,nunH?nnnH,nunH,nnnH,n4nH,n4nH O40H, O
OOH, O40H,; OAQH ., QAOH
SBYTE QOO GOOH. OO0H, OAGH, OEOH . OA0M. OEOH, OAGH, O
40H OEGH . OB0H . OEOH
BYTE Q40H, O20M. OZ0H . 040H, O2R0H, OZ0M, 000H. QO0OH. O
A40H, OAOH . OA0H, 040H
LBYTE nanﬁnunH,nﬁnH,nuuH1n4nH,n;OH,}“nH OE0M, O
A0HS O40H, QE0H. O20H
u“nH7u4nH,nuuH,nﬁnH,DAHH,UAUH,UUHH,HHHH,U
40H . OEOH Q40H ., QOO0M
L BYTE nnnH?nnnH,nunH,UQHH,ﬁRnH,nnnH,nnuH,uPuH,n
OO, QOOH . OOOH OOO0OH (
. BYTE UHUH;HHHH,U@UH,HUUH1“'UH,U4UH,ZWHHvHHnH1”
4nH,ﬁAuH,uﬁanuQnH
- BYTE u4nH,n4uH,u4nH,n4nH,u4nH,n4nH,nEuH,n UH,U
EOH ORO0M, OFOH, OFDH o
CLRBYTE 02 HH?HfUH G:UHvUEUHvUéHHaﬂﬁquHEHHFH'UHTH

BYTE

20H, DEOH,

. BYTE

SO, 00O

n'nH,uFﬂH,uEﬁH¢nﬂuH,nEuH,nﬁnH,HEnH nEﬂH 0
'HH,nan,nanH,n4uH
CBYTE SOEOH OAOH ., OFEOH » OAOM, nEanuEuH,ﬁﬁuH,nkﬁH 0
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1RO
1RCC
1BDE
1BE4
CIBFO
1BF
100
114
1020
1oE
1oEE

144

1oéas
1074

1o
170
1C7E
LCE0
LoEz

R
1084

1owy

1oea
1owd
195

1w

QOA400000400 (:Il

20400040E0/0
COM . OEOH: OAOH . OEOH

ACAQECADZOAD
DOAQAQAOLOED
|nﬂmﬂnEQTuAu
QQEQ4Q4940E0
AQCOADADEORO
Aﬁﬁﬁtnﬁﬁnﬁﬁm
EnAnEﬂuu HOED
COADAQEOSOED
AOA0AOANAGED
AVECGEOADADAO
A040FORO4050
QOS040200060

4040402040E0

FAGE S5

20H QEQH, OOOH. 040H

LEBYTE QOOH. 040M, QOO QO0OH, O40H, QOOH . Q40H, QS0H, O
FOH. O40H, O20M ., O40H

< BYTE U?HH,nnnH,nEnH,unnH,ﬁﬁoH,unﬁH,u SO, O40H, O
20H, 040H, OS30H, OEOH

LBYTE OZ0H. Q4UH,>nuH,n40H,anH,nﬁnH,nFnH OROH, O

EBYTE OA0H. OAQH ., DEOM, OAOH, OTOH, OAOM, OEOH., OEOH, O
SO OR0H, DR0H, OEOH ’
BYTE QUOH, OAQH ., QAQH . OAOM ., OCOH, OEOM, OE0H, OCO0M, O
BOM, OEQM, OEQOHY OS0H
« BYTE OQOCOH. 0S80H ., QS0H, OEQH.. 020H, 0AOH, OAOH. OEOH, O
ACH . OAOH, OEOH . OAOH
 BYTE OQAQH, OEOH, 040M, D40H. 040H, OEQOH, OZ0MH. 020H, O
20H OAOH, OEOQH ., OACH ‘
LEYTE OAOH, OCOH . OAOH, OACH, OBOH, OSOMH, OSO0OH, 0S0H, O
EOH, OAOH, OEOH, OEOH
 BYTE OAQH, OAOH, OCOH, OAOH, 0AQOM, DAOH, OAQH., DEOH., O
AOH, OAOH, OAOH, OEOH
BYTE OEOH, UAHH,nan,anH,nfnH,nFnH,nénH,nﬁnH,n
EOHS O20H, OCO0H . 0AOH .
EBYTE ODO0H, OAOH . QAOH ., OEOH, OR0H, OEOH, O20H, OEOH, O
EOH, O40H, O40H, 040H
« BYTE Q40H, OAOH, OAOH, OAOH ., OACH, DEOH ., OAOH, OADH, O
ADH - QAGH, O40H ., DAOH
CBYTE OAOH. OEOH. OEOH . OAOH . OACH, OACOH, 040H, OAOH, O
AOH ., OADH ., OAQH ; 040H
LBYTE Q40H, O40H, OEOH, 020H: O40H, OR0M, OEOM, OD0M, O
S0H, OR0M, OB0H. O00H
L BYTE QOQOH. OQR0H, O40H, O20MH, 000, OAOM, OZ0H, O20H, O
20H QAOH, 040H, OEOH
CBYTE 040, 040K, 040H, O20H, 040H, OEOH . 040H. O020H
$ DEFAULT WINDOW DESCRIPTOR

DEFWIN
OGS0 « WIIRD aﬂ
FFR1 o WORT -7
Sl = WORI =1
FFLE « WORD 30
' s VERBS FOR "I',"J", AND "R
VERR R '
1945 + « WOIRD Wl INE
0l + L BYTE 2w QOEL—, -1
4% + AR S A B B
. DEL R ]
DRAEOD My Lo 0 {X)
DOAELD T MoV Hs 1 (X3
ES FLESH H
MNEXTE :

FLRES + FCIYD
: ‘ VERR nonL
1o84 + SWORD L INE.
ol + - BYTE won DOV ET -]
48 + ; "A*lII "

: ey DHOEEE .
DDAEQA MOy La&(X)
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1o

LoeR
100

LRk
LOAD
1041
oAz
LAz
LTCAS
1A

LTCAY

1CAR
1CAD
1CAE
1CE4
1CR7

A =3
1CBR
TR
1CRF

BRI I

1o04
100 A
1007
120A
1EED

1RGF
1D
1one
LODE
L

1CDA
LoD
1oon
1CES
1CES
1CER

1CZEA
LCER

1ZF1 -

1CF4

1CF&
1CF&

[D&&OT
ES

FOE® +

101

ool

-+
e

4% +
: +a. Q034D
DDAEOD :

TIDA&OT

ES

FOE® +
~ s CHARAD

LC2E +
Ok ; +
B74P4E444F 57+
oo QOUER 48]
2000 +

1CAR +
O3 +
434458 +
CIY QUER

20032 +

1CEY +
T +
424459 +
ChOCER +5 ]
2004 +

Lo +
o3 4
434443 4
CoOCER 4
SO0 “+

LTOCF “+
O +
L3444 L4FAES 4+
COOCER ]
SO0 +

1CDA +
Ok, -+
434457 459 4F 48+
oD OUER +8d
BO00 ol

' s TARLE
: INIVAL:
L7 R
Iy

MOV
FLISH
NEXTE
FCIY
VERE
» WORD
L BYTE
SAECTI

MV
MOV
PLISH
NEXTE
FEIY

TER WINDOW VARIABLE

PAGE 54

H.7(X)
M .

11 ;,': 1t [:
- LINE.
w n OIS A, ~1

1 jow
L.120X)

Ha 130X)
H

NAME:S

CONSTANTDWINDGW: WINFTRIL

« WORT
~BYTE
«ASCTT
CALL

« WIRT

Cw LINEL

o0 QOE7—, =1
"W INDICW
CONET
WINFTR

CONSTANT LGN, COXCELIL

- WORD
«BYTE
ASCTT
CALL

» WORTY

» L INEL

0w QO3S ~1
i !::I:'X i
CONST
COXCEL D

CONSTANTDODY, CRYCEL L

- WORD
«BYTE
SASCTT
AT

« WORD

- L TNEL

wow OHEERS -]
ne Y
DONST
COYCELD

CONSTANT DODC, COCCEL DL

- WORD
- BYTE
SAEDTT

UMATI I

« WIRD

« WORD
- BYTE
LASCTT
CALL.

« WORD

« L INK.

W 0040, ~1

nepoe
CONST
CRCTEL D

CCONSTANTLCOFONT, COFCEL DL

L LINK.

o 41—, 1
"COFONT®
CONET
COFCEL ]

CONSTANTLCDWIND COWCEL 1L

. WORD
JBYTE
SASCTT

CALL

» WORT

OF INITIAL VALUES FOR

» WOIRT

o LT NFE,

o DOAZ - =]
"D TND
CONST
COWCEL S PR = S SN
INITIALIZED AREA

CDEFWIN 3 WINFTR T DEFAULT WIND
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1CF3 FFERIL o ~WORD 7Y

- CX. 0¥ TOOSCREEN ULHC
1CFA QoEE , ; « WOIRT =l

e

TCFC Qoo WWORDY 1 5 COLOR OF CHARS TYPED

1CFE S 14Ce . SWORDE O SMLFNT 3 FONT T TYPE CHARES WIT
. H . '

1000 1070 ‘ : o WORT DEFWIN 3 WINDOW TO TYPE CHARE I

NTO
100 ' ENDHR'
33 3 3 3

LI : : ‘

5 # RAM STUFF FOLLOWS!
LI ) ‘

FHEE - £~ L X

=000 L RAMBEG ,
THIS AREA INITIALIZED ON POWERLF TO REASONAEBLE
STUFF '
2000 WINFTR: .BLEB
2002 COXCEL: BLEB
CEO04 COYCEL: JBLER
SO0A COCCEL: uBlPB
SO0 COFCELSs JBLEB
BO0A COWCEL: JBLER
5 ENDOF INITIALIZED AREA
ReTalalm ZEROLIT: '
SO0 COINTLOKY L BLER 1 O INTERRUPT LOCKOUT FLAG

g

}'33 PR3 B3 PRI ORY

SBO00 CINCROE . BLER e § GRAPHICES SCRATOH MEMOR
: oY ' '

SOOF MNMX 2 « BLEER s

2011 FIXVAL: LBLEER 1

01 WRMODE: BLER 1

V ‘ o RAM FOR CIRCLE COMMAND

CIRXAY WBLER =

CIRYA:  JBLER 2

CIRDEL: JRBLER 2 ’

INTVRE: .BLER 2 $ INTERRUFT VERE TO 1D

IYVAaLL: L BLER 203 IY VALUE TO LUEE FOR INTERRLUF

T ( #% TEMP ##)

: 3 RAM FOR EEYBOARD SCANMER '

2010 - KEYTRER L BLEE o $ EEYBOARD TRACKING MEM

2025 C FEYFLG: L BLER 1 3 KEYBOARD SHIFT MODE FL.
AG ‘ ' ‘

HO24 OLOEEY: W RBLER 1

8027 FEYPTE: JBLER 1
FER '

T D
PR

-
e
i3

DO R s B K N Y]
by b
e
w3 L

bl
e
mt

LAST EEYCODE TYPED
EASY ENTRY KEYFPAD TRAL

Xt

=OEE CONFRO ~

BOZE CPROPTRY LBLKR 1
BOEY ‘ . CONPTRE LBLER 1
BOZA s HFYHHF JBLER K
OORE AT E ZEREIZ=. ~ZEROUT
1CES e L‘TLNFw,Llwt i

: ' ’ JENDN

3 PRODUCER FOINTER
4 DONSUMER POINTER

EYBSZ 3 KEYBOARD BUFFER



TOL Z20 CF/M DISE ASSEMBLER VERSION 2.2 FAGE 5é&

ekt SYMRBOL TABLE +ot bt

ART 1471 . BREAK  QOFF BLMFOX 1739
BUMPLY 1740 BLIMPTR 132465 BX.MOD Q002
BX.X . 000/ BX. X% Q00& EX.Y 0008
EX.YS 0004 BYTEFL Q028 CEOTH  OFRE
{8 LTZE COCCEL 2004 COELTA 144%
COFCEL 2002 : COFONT 1CE: COWCEL 2004
CIOWIND 10F1 X 1CRBF COXCEL 2002
ooy 1oCa COVYCEL 8004 I N QOO
CF.F 0004 CF.M QOO0 CF.X QOO
LF.Y QOOM CHARD  1m3e CIRDEL 2017
CIRPNT 1027 CIRXA 013 . CIRYA 2015
CEIRBIT Q003 CEIRAM QOO03 CHEZBIT Q004
CEZ2RAM Q007 CETERL 1203 CLEARE 132%9F
CLIP 120s CLIPFPE 12DF cLooR  oFsE
CLP.C 0004 . CLP.S 0004 CMFM 14R4
CNTMSR Q0320 COMLY O 1771 COMUY 1772
CONFRO 2028 CONFPTR 2029 CONST  OCER
CRHLDE 13246 CRAPFE 4FFF CYSORO 142R
DCHAR 1524 DECLOK QCF2 CDEFWIN 1C7C
DEFARM 1741 DIV2HL 1050 DMINUS OFA&
Do 120B DWNA QOO0 DFADDR 2060
DFVAL 2020 DEOTE 0Oz DRAW4 1001
DETOR OFD7 DVECT  13F4 ENDGR 1002
B QOlR ESCEEY Q004 FIF. Xl. Q000
FIL A Q005 FI. BAS Q000 FO.FLG 0007
FIo, X 000l FIl. XF 0003 FIoL YOS 0002
FIL.YF Q004 FINIL.A 1&43R FL.IF QOFE
FNTZS 1B2C FNTS7  194&E FORWA 0000
FRL.F1L Q002 FR.FZ2 Q0047 FR.FZ . 000&
FR.FP4 0003 FR.PS  000A FR.FP& QOO
FR.P7 QOO0 FR.FZ 0010 GETEEY 194%
GORACK o477 GORAKY OD4S GPIXEL OECI
GRALDDR QCAD InNa 18273 INBIT oDCD
INCHAR ODR? ITNCLOE QCF2 INCRO 200D
INFRE QOO0 INTCOL QZEO INIVAL 1CF&
INLIN  OQOO0F INMOD OOO0E INTLOE 2000
INTNOG onER < INTVED QoD INTVRE 2019
IYvaLl S01R KEYRSZ Q020 . FEYRUF 2024
FEYCHE 1954 EEYFLG 2025 KEYMES 1878
KEYFSN 178E KEYFTE @027 FEYSON 17BS
KEYTRE =010 EEYTRY 0003 LARGE 14T
LASTAL 2044 LEADER OESA - LEFTA  QOSF
LEFTX 14323 LF OO0 LINKIL 00lz
L, OOF LRGFNT 14E1 CLETLNE 1CES
MAGTIC O000 MOBITM Q040 & MNMX SOOF
MRYXFND Q003 MSETRBL 13F2 NEGHL. 1052
NI QOon NORTRL 1883 DLIEEY 80326
ORJOIN OF07 ORPT OF 01 OUT2E 1848
DUTRYT QEZF FIXVAL 2011 FLOF OF1z
FLOFL OF1LZ FLOFNG OF268 CFOINTR QEER
FOWERL QOUCAD : FRIGR . OQF3C PROFPTR 2028
CPRPLOFP OFOE RZA 14%] R2ACLFP 1474
RAMBEG 2000 RESCY 1475 RESCY  1&D0
RUBKEY O05SF CRUBOUT QOO0 SAVEE OELO
SCORINT Ooila SCROLE 106% SGNEXT 144A
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deebob et BYMBOL, TABLE bbb

SHEMERE 0044 SHYLOK 0001, SHIBIT QOO0
SK1IRAM 0000 SRZBIT Q002 O BKZRAM 0007
SRTBL . 1803 COELBITM 0080 SMALL. 1407
SMLFNT 1400 _ REUOTE 0027 TAR Q00
TAPEID 0092 TAPGET ODR7 TOERIT Q002
TOERAM 0000 ‘ UPA OOSE LIFY 14648
LIRINAL OFFF VECTZ 1410 CVECTZA 1423
VECTZ 1433 VECT4 1438 VECTS 1443
WINDOW 10R4 WINFTR 2000 WRRBLOC OEZ4
WRMODE 2012 WRONE  QE70 WRZERD OE7A
WXL 000z WXR 0000 WYL. 0004
WYL 0004 XCHECK 1700 COXORCHR 0000 -
XORPT  QEF® XORWMR Q020 : XFAND 001
XPWMR . QOOE YOHECEK 14F4 ZEROUT 2000
ZERESIZ OOZE QL TNEL TOES



