G I O 2 e I s I
(-

CO10¢

050
0040
J050:
J060:
0/70:
80

100:
0110
0l120:
0150:
0140:
0150:
0160:
J170¢
5180:
0190: 23BC
C200¢
0210:
0220;
0230:
0240
0250:
0260:
027/0:;
0280:
0290:
03500:
0510:
U520:
0330:
0540:
0350:
0560:
: 23B0
s 25BC
0390
0400
0410:
C420:
U430
0440:
0450:.
D460
0470:
D480:
0490:
0500:
0510
0520
0550:
0540:
0550:
0560:
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258L(
23BC
2580
258L

23BC
25BL

2580
23BL
23BC
2380
23B0
23B0
23B0
2380

2380

23BC
23BG
23B0
23B0
23BC
23B(
23BC
23B0
23B0
23B0
23B0

2580

23B0
25B0

2000

- BS

VIDEU PLUS

BASIC SOF TWARE

WRITTEN BY ROBERT M. TRIPP

COPYRICHT (C) MAY 1979 BY

THE COMPUTERIST, INC
P.0. BOX 3

S0. CHELMSFCRD, MA 01824
ALL RIGHTS RESERVED

PAGE ZERO LOCATIONS

CRTCON * $0000
CRTREG * 0002
MEMLOW * $0004
MEMHGH * $0005
VIA * $0006
TMPLOW * $0008
TMPHGH * $0009
VIA REGISTERS
ORB * $0000
ORA * $0001
DDRB  * $0002
DDRA  * $0003
ACR * $000B
PCR * $000C
IFR * $000D
IER * $000E
ASCII CHARACTERS

* $0008
HTAB  * $0005
LF * $000A
VIAB  * ¢000B
FF * ¢000C
CR * $000D
SCRLUP * $C00F
SCRLDN * $000F
EOL * $0011
EOF * $0012
FEOL  * 40013
FEOF % $0014
ESC * $001B
FS * $001C
SPACE * $0020
PERIOD * $002F
DELETE * $007F

RAM MEMORY LOCATIONS

ORG

$2000

CRT CONTROLLER
CRT REGISTERS

MEMLC
MEMC
VIA

TEMPC
TEMPC

R
R
6

Y LOW
Y HIGF

522 POINTERS

RARY LOW
RARY HIGH

‘OUTPUT REGISTER B
CUTPUT REGISTER A

DATA DIRECTION REGISTER B
DATA DIRECTION REGISTER A
AUXILIARY CONTRCL REGISTER
PERIPHERAL CONTROL REGISTER
INTERRUPT FLAG RECISTER
INTERRUPT ENABLE REGISTER

BS = BACKSPACE
SCREEN
LF = DOWN LINE

IAB

END OF

VERTICAL TAB = UPLINE
FORMFEED = HOME

CR =
SO

Sl

DC 1
DCZ
DC3
DC4

ESCAPE

CARRIAGE RETURN

SCROLL UP CONTROL N
SCROLL DOWN CONTRCL O

CLEAR TC
CLEAR TC
FILL TC
FILL TC

E
E

ND C

ND C

FF LINE
F FILE

END COF LINE
D OF FILE

EN

= PCG MCODE

FS = FORWARD SPACE
SPACE CHARACTER
PERIOD CHARACTER
DELETE CODE



570:
580:
590
J600 ¢
0610
0620
0630:
0640:
C650:
0660
CE70:
0680«
0690:
C/00:
/710
7120
750
140
750:
71603
770¢
780
0/790¢
0800
CB10:
0820:
0830
U840
0850:
U860
08 70:
U880
890
0900
0910:
0920
0950:
0940
0950:¢
0960:
0970:
0980«
0%90:
1000:
1010:
1020
1030:
1040
1050¢
1060
1070:
1080
iD=11

Yy OO O O3

O OO OO OO

J L)L

0010:
0020

0030
0040

MICRO-WARE ASSEMBLER 65XX-1.0 PAGE 02

2000
2001
2007
2005
200
200
200
20C
200
Z20C
20C
20C
200
200
200L
200F

M) O =\ o~ O\ U I

2010
2011
20172
2013

2015

2016 1

2017
2018
2015
201A
2018
201C
201D
201E
201F

2020
2021

OO OO OO OO O OO O o

O O OO
OO OO MO OO OO OO OO O o

7A
>0
60

CA
2014 1

1E

14
00
UC

4c -

0C
00
0U
00
0C

uF
05

COLUMN
MINCUL
MAXCOL
ABSCDL
ROW

MINROW
MAXROW
ABSROW
LPFIX
CHAR

MEMS TR
MEMEND
PCGSTR
PCCEND
OF F LOW
OF FHGH

(T [ T T T A A N £ N 1 BN 2NN B BN N

a=a s
.,
s I N o 20 e 2 oo N st N G I 0 N 00 % N

INITIALIZATION TABLE -

THIS MAY BE LOCATED ANYWHERE IN MEMCRY

THE USER MUST SET UP A POINTER TO THE START
OF THE TABLE - IF MOVED ELSEWHERE - AND ENTER
THE INIT ROUTINE AT LOCATION USRINT

THE VALUES WILL BF CHANGED TO SUIT YOUR OWN
SYSTEM, MONITOR, DISPLAY REQUIREMENTS,
E 6845 MANUAL FOR DETAILS

SEE TH

CRT CONTROLLER VALUES

HIOTAL = ¢7A
HDISP = £5(
HSYNC = T&(
HWIDIH = TOA
VIOTAL = 13
VSLA = C1E
VDISP = 14
VSYNC = $14
IMODE = T00
MSLA = $0C
CURSTR = T4C
CUREND = T0C
DSAH = $00
DSAL = 500
CURRHI = 00
CURLD = ¢0C
SYSTEM ADDRESSES
MEMORY = S4F
LPXX — $05
VIDED PLUS

INIT WILL INITIALIZ

80 DISPLAYABLE CHARACTERS

20 DISPLAYABLE LINES
VERT. SCAN LINE ADJUST

NON-INTERLACE
13 SCAN LINES PER CHAR

BLINKING CURSOR AT BOTTCM LINE

DISPLAY START ADDRESS
DISPLAY START ADDRLESS LOW
CURSCR HIGH

CURSOR LOW

HIGHEST DISPLAY MEMCRY PAGE

FUDGE FACTOR FOR LIGHT PEN

- THE VIDED PLUS.




: 2065
: 2064
. 2066
s 2068

: 2027
s 2024
. 2025
e 2026
: 2028
: 202A
: 202C

¢ 202E
: 2030
s 20327
: 2035
« 2036
. 2038

20 3B

¢ 203D
+ 2040

2041
2043

+ 2046
¢ 2048

204B

: 204D
« 204F
: 2051
¢ 2053

2055
2057
2059

: 2058
e 205D
: Z205F
: 2061

206A

¢ 2068

: 206D

A9
48
28
AY
85
AS
85

AC
B1
8D
88
Bl
8D
29
8D
18
69
8D
69
8D

69

85
85
85
AS
85
AS
85
AY
85
AQ
AZ

98
81
B1
81
88
10

AD

00

10
08
20
09

00
0t
02

F6

01

20

20

20

20

20
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IT FIRST MOVES A COUPLE OF PARAMETERS TO THEIR
WORKING LOCATIONS.
IT INITS THE KEYBOARD AND LICGHT PEN I/0. IT
FINISHES BY HOMING THE CURSOR.

INIT

LDAIM

PHA
PLP

$bo

IT THEN INITS THE CRT CCNTROLLER.

CLEAR ALL STATUS FLAGS

LDAIM HTOTAL GET INIT TABLE

STA

TMPLOW

SETUP INDIRECT POINTER

LDAIM HTOTAL /

STA

TMPHGH

USER INIT ENTRY POINT

USER MAY ENTER HERE WITH POINTERS TO A

TABLE OF INITIALIZATION VALUES DIFFERENT

FROM THOSE STORED ABOVE.

TMPLOW = LOW ADDRESS OF USER TABLE
TMPHGH = HIGH ADDRESS OF USER TABLE

USRINT LDYIM $11

I1.0OP

St UP

LDATY
STA
DLY
LDALY
STA
ANDIM
STA
CLC
ADC IM
STA
ADCIM
STA
ADC IM
STA
STA
STA
LDAIM
STA
LDA IM
STA
LDAIM

LDYIM
LDXIM

TYA
STALX
LDAIY
STAIX
DLY
BPL

IMPLOW
LPFIX

TMPLOW
MEMEND
tF 0

MEMSTR

710
PCGSTR
$07
PCGEND
$01
CRTCON
CRTREG
VIA
¢00
CRTCON
$01
CRTREG
¢10
VIA
$OF
T00

CRTCON
TMPL OW
CRIREG

ILOCP

INIT COUNTER/POINTER
GET FUDGE FACTOR FOR LIGHT PEN

GET DISPLAY MEMORY HIGH PAGE NUMBER

SAVE IT
MASK TO DISPLAY MEMCRY LOW PAGE NUMBER

CALCULATE PRCG. CHAR. CEN.
ADPRESS
CALCULATE PCG HICH PAGE

CALCULATE CRT CONTROLLER ADDRESSES
+01 SAVE PAGE ADDRESS |
+01
+01 GOOD FOR VIA TOO

SET LOW CONTROLLER ADDRESSES

AND VIA LOW ADDRESS

SET POINTER FOR CRT TARLE
FIX INDEX FOR ILOOP

Y VALUE = REGISTER VALUE
SET CONTROL REGISTER
GET REGISTER CONTENTS

PUT INTO CRT REGISTER

CONTINUE FOR ALL VALUES

CRT SUREEN LIMITS BASED ON CRT VALUES

LDYIM

$01

GET WIDTH FROM HORZ. DISP.

- —_——n—



0610
0620:
0630:
0640:
0650
D660:
0&70:
0680:
0690:
0700:
0710:
0720:
07350:
0740
3750
1760
0770:
0780:
0790
0800:
0810:
0820:
0830
0840
0850:
0860:
0870¢
1880 ¢
08G0:
0900
0910:
0920:
09350:
0940
0950:
0960:
0970:
0980:
0990:
1000¢
1010
] : 20B0

10350:
ID=17

0030:
0040:;

O070¢
0080:
00%0:
U100¢
0l110:

0120:
0130:
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206F
2071
2072
2074
2077
207A

207C

207t
207F
2081
2084
2087
2089
208C
208F

2092

20596
2098
Z209A
205C
209t
Z20A0
20A2
20A4
2UA6
20AC

Z0AA

20AC ASY

20AE

2081
20B 3

20B5
2087

Bl
48
EY
8D
8D
AC
B 1
5
£ S
8D
8D
A9
8D
8D
20

AD
AS
91
AU
AY
91
AQ
AY
o1
AQ
AS
51

AD

51
60

CS
DO

A9
8D

— (O O O O
Y\ = OO O\ =~ b=

0D
1D

U0
00

20
20

20
2(

20
20
21

20

LDAIY TMPLOW

Stl

SBCIM $01
STA ABSCOL
STA MAXCOL
LDYIM $06
LDALY TMPLOW
SEC

SBCIM $01
STA  ABSROW
STA MAXROW
LDAIM $0C
STA  MINCOL
STA  MINROW
JSR HOME

CONVERT NO. CHAR T0
LAST CHAR NUMBER

GET LINES FROM VERT. DISP.

SET MINIMUM ROW/CCLUMN

SET CURSOR AND MEMORY TO STARIT

INITIALIZE THE KEYBOARD AND LIGHT PEN

LDYIM
LDA IM
STALY
LDYIM
LDA IM
STALY
LDYIM
LDAIM
STAIY
LDYIM
LDA IM

IER
$7F
VIA
IFR
$FF
VIA
DDORA
$00
VIA
ACR
$01

STAIY VIA

DISABLE ALL INTERRUPTS
CLEAR ANY INTERRUPTS PENDINCG
SET DATA DIRECTICN FOR INPUT

SET TO LATCH KEYBOARD DATA

KEYBOARD CA1 SET ON POSITIVE TRANSITION (O1)
LIGHT PEN CA2 SET ON PCSITIVE TRANSITION
WITH NO PORT A INVOLVEMENT (06)
CB2 MAY BE USED TO DISPLAY OR BLANK
CONTROL CODES HEX 00-1F AND 80 TO 9F
SEE APPLICATION NOTE 1 FOR DETAILS

LDYIM
L DA IM
STATLY
RTS

PCR
$0€
VIA

CONTROL SUBROUTINE
THIS HANDLES ALL NORMAL CONTROL CODES

SR CONTRL

SET TRANSITION DIRECTION
KBRD POS CAI, LP POS CA2

INITIALIZATION COMPLETE

, NORMAL CONTROL CODE

Y, X USED

CONTRL CMPIM
BNE
LDAIM
STA

CRET

CR

LFEED

t00

COLUMN

J C
C = |
C = 0, UNUSUAL CONTROL CHARACTER IN A
A, Y, X

CARRIAGE RETURN 7
NO

RESET COLUMN




C
C
01&0:
C

140:
150:

170¢

C1€0:

0190:
J: 20CA
1210

L.

220

Ty

gyt

250

C

240

0250:

[

260:

——,

C

270¢

0280
CZ290:

300:

C

0520:

510

0330:

0340:
1350:

360+

370
580¢

590:
400
410:

O OO0,

420

0450
0440
C450:

C

460:

L

0480:

(

470

490

C

500

0510:
0520:

-5 J )

5350:
540
550:
560:

0580

0

600

C

>/0:

590

610:

(

620:

1630¢
0640

0650
0660:
0670

0680:
U650:
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Z20BA
20BD
20C0
20C2
20C5
20C7

20CD
20D0
20D1

20D2
20D4

20D6
20D8
20DA
20DD
20E0
20E 2
20E5
2087
Z0EA

20EC
20EE
Z20F 0
20F 5
20F 6
20F 3
20FB
20FE
2101

2105
2105
2107
210A
210D
2110
2112

2118
211A
211C
211E
2121
2124

2127
212A

212C
212E

2150
2135

AD
CD
DC
2C

BO
EE

20
2C
S8
60

CS
HO

CS
DO
AD
CD
DC
2(
BC
CE
10

CI
DO
EE
AD
CD

DO

AD
gD
10

CY
DO
Ct
AD
CD
10
AD
gD
10

CY
DO
AD
Gl
AD
),
10

LY
DO

AD
8D

04
C6
05
ED
03
04
4
oB

OO0 oo — O
COOOMNOOO OO W

o O

D

-

o

\) ..
M L O = 0

oo OO
N M\

20
20

21

20
22
22

20
20

21

20

20
20
20

20
20

20
20
20

20
2(]

20
20
20
2(

20
20

DOWN

DOWNOK

SET

LFEED

UPL INE

UP

UPOK

RIGHTX

RIGHT

LEF TX

LEF T

HOME X

HCME

ENDF LD

SETEND

LDA
CMP
BNE
JSR
BCS
INC
JOR
JSR
SEC
RTS

CMPIM

BEQ

CMPIM

BNE
LDA
CMP
BNE
JSR
BCS
DEC
BPL

CMPIM

BNE
INC
LDA
CMP
BNE
LCA
STA
BPL

CMPIM

BNE
DEC
LDA
CMP
BPL
LDA
STA
BPL

CMPIM

BNE
LDA
STA
LDA
STA
BPL

CMPIM

BNE

L DA
STA

ROW

MAXROW
DOWNOK NOT LAST ROW
DNSCRL LAST ROW, SO AUTOMATIC SCROLL

SET
ROW

RCMEM

SETCUR

LF
DOWN

VIAB

RIGHT X

ROW

MINRCW

UPOK

UPSCRL

St
ROW
SET

FS

LEF T X
CCLUMN
COLUMN

MAXCOL

SET

MINCOL
COLUMN

St T

BS

HOME X
COLUMN
COLUMN

MINCOL

SET

MAXCOL

COLUMN

ob T

FF

ENDF LD
MINCOL
COLUMN

MINROW

ROW
SET

TEST LAST ROW

IF SET, THEN AT END OF MEMCRY
FLSE, BUMP ROW POINTER
CONVERT ROW, COLUMN TC MEMORY
THEN SET CURSOR

TEST LINE FEED
YES.

VERTICAL TAB 7
NCT LINE FEED
TEST TOP OF SCREEN

ALREADY AT TOP OF SCREEN
IF SET, NO SCROLL

SET NEW ROW

ALWAYS BRANCH

FORWARD SAPCE 7
NO.

TEST END OF LINE

OKAY IF NOT EQUAL

ELSE, RESET TO LEFT
SIPE OF SCREEN
ALWAYS BRANCH

BACK SPACE 7

NO

DECREMENT TO MOVE LEFT
TEST FOR OUT OF RANGE

IF POSITIVE, THEN OKAY
FLSE, RESET TO RIGHT
SIDE OF SCREEN

ALWAYS BRANCH

HOME COMMAND 7
NO
RESET TO UPPER
LEF T CORNER

ALWAYS BRANCH

HTAB
CEOLX NOC

MAXCOL
COLUMN

SET TO END OF FIELD



07/00:¢
0710:
0720:
0730:
ID=13

010:
0Z20:

PR RN

e 2155

. Z15A
e 2150
e Z215F
e 2167
e 2164
« 2165
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2156 AD U6

2159
2130

2135k
2140

« 2147
e 2145

14A
14C
14k
151

s 2166
: 2168
¢ Z216A
- 216D
: 216F

: 2171
e 2175

e 2175
e 2177
e 2179
s 217/C

: 217E
: 2180
+ 2187
: 2184
. 2186
. 2189
: 2188
¢ 218E
: 21590

: 2192
e 2194
« 2196
¢ 2199

: 2198
¢ 219D

80
10

CS
DO
20
20
58
60

A9
85
2L
AC
AS
71
20
BO
AD
CD
DO
18
60

CY
DO
20
5C
BC

CS

DO

AD
Bl
20
50

LY
DO
AO
B1
20
BO
20

9L
oC

CS
DC
2(
>0

AU
AL

04
8L

11
24
LA

M OO OUO OO ~J0OoO N
OO \g— o000 &0

12
07
4A
F B
D4

20
20

21
27

22

27

2(
2(

21

21

21

21

21

ZU

CEOLX

CLREC
FIXCL

A

CLEAR
FILLIT
FWRITE

FBUMP

FRTN
CECF X

CLREOF

FEOLX

FILEQOL

FEOF X
FILEOF
FILL
FMORE
FEND

SCRUP

UPSCRL

LDA
STA
BPL

CMPIM
BNE
JSR
JSR
SEC
RTS

LDAIM
STA
JoR
LDYIM
LDA
STALY
JSR
BCS
DA
CMP
BNE
CLC
RTS

CMPIM
BNE
JSR
BCC

BCS

CMPIM
BNE

LDYIM
LDALY

JSR
BVC

CMPIM
BNE
LDYIM
LOALY
JoR
BCS
JSR
BCC
BVC

CMPIM
BNE
JoR
g VL

LDYIM
LDX

MAXROW
RCW
SET

EOL

CEOF X
CLEAR
GE TCUUR

SPALE
IMPLOW
RCMEM
$00
TMPLUW
MEMLOW
INCR
FRTN
MINCOL
COLUMN
FWRITE

EOF
FEOLX
CLEAR
CLREDOF

F IXCUR

FeOL
FEOF X

$00

MEMLOW
FILLIT
FIXCUR

FEOF
SCRUP
$00
MEMLOW
FILLIT
FEND
FWRITE
FMORE
FIXCUR

SCRLUP
SCRDN

UPSCRL
NOSCRL

$00
ABSROW

ALWAYS BRANCH

CLEAR TO END OF LINE?

NO

SHOW CURSOR AND RETURN
C = 1 = NORMAL RETURN

FILL WITH SPACES

SAVE FILL CHARACTER
SET MEMORY POINTERS

7O CURRENT ROW AND COLUMN

RESTORE FILL CHARACIER

AND WRITE

BL
C

IT

MP PUINTER

=1

= END OF

LINE

TEST FIRST COLUMN FOR

START €
OLD LIN
NEW LIN

FNEXT LINE
£, SO CON
F, SO DONE

TINUE

CLEAR TC END OF FILE

NC

CLEAR TO END OF LINE

NC
DL

T
NE

LAST RC

W

FILL TO END OF LINE

CET CURRENT CHARACTER

FILL TO END OF LINE

ALWAYS BRANCH

FILL TO END OF FILE?

NC

CET CURRENT CHARACITLR

ONE LINE FILLED
ANCTHER LINE

DC
NC

ALWAYS BRANCH

SCROLL UP 7

N

I DONE YET

SCROLL UP

CALC END OF SCREEN




0550:

540:
550:

560:

>/0:

580:

OO o O OO

590:

600:

0610:

C

620:
650¢

C

0650:

640

660
670:

680

650

700

710

) OO O C O O O

7120:

Mrr®

P

0790:

(

71503

1740
0750:
1760

770
780

800

L

gret®

810:

1820:
1830:¢
0840

850:

C

0870:¢
1880
0890:

el

L

C
L

0920:

860

900
910:¢

930:
940

C

950:

0S60:

0970

(

[

980:
990

1000
1010
1020:
1030:
1040:
1050
1060:
1070:
1080:
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21A0 EB
21A1 AD

21A4
21A5
Z21A8
Z21AA
21AB
21AC
21AD
21AF
2180
21B1
21B4
21B7
21B8A
21B8C
21BE
21C1
21C2
21C5
21C8
21CB
21CD
21D0
21D 3

21D6
21D 9
21DC
21DF
21EQ
21E1

21E2
2183

2184
21E6
21t8
21EB

21ED
21F 0
21F 2
21F 5
21F 7
21F 8
21FB
21FE
2201
2204
2206
2209
220C
220F

56
6D
50
C8
18
CA
10
58
18
6D
6D
CD
HO
10
AD
58
6D
8D
AD
69
8D
EE
EE

20
20
20
B8
18
60

58

60

CY
DO
20
>0

AD
DO
AD
HO
18
AD
ED
8D
AD
L9
8D
CE
CE
4C

ija

03
01

F5

'l en len Mo X oo N oo N an 3 e G
N T ON I CO T A TT

20

20

20
20
20

20

20
20
20

20
2L
2L

22
22
22

21

20

20

20
20
20
20

20
20
20
21

UPSCA

UPSCB

SCRLOK

SCRF IN

NOSCRL

SCRDN

DNSCRL

DNOK

INX
LDA
SEC
ADC
BCC
INY
CLC
DE X
BPL
TYA
CLC
ADC
ADC
CMP
BEQ
BPL
LDA
SEC
ADC
STA
L DA

ADC IM

STA
INC
INC

JSR
JSR
JSR
CLV
CLC
RTS

SEC
RTS

CMPIM

BNE
JSR
BVC

LDA
BNE
LDA
BEQ
CLC
LLDA
sBC
oTA
LDA

SBCIM

STA
DEC
DEC
JMP

OF FLOW

ABSCOL
UPSCB

UPSCA

OFF HGH
MEMSTR
MEMEND
SCRLOK
NOSCRL
OFFLOW

ABSCOL
OF F LOW
OF F HGH
$00

OF FHGH
MA XROW
MINROW

RCMEM
SETCUR

SETCD

SCRLDN
TOGGLE
DNSCRL
NOSCRL

OF F HGH
DNOK

OF FLOW
NOSCRL

OFFLOW
ABSCOL
OFF LOW
OF FHGH
$00

OF FHGH
MA XROW
MINROW
SCRF IN

PLUS CURRENT OFFSET
PLUS 1

OVERF LOW

GET OVERFLOW
ADD TO HIGH OFFSET

TEST END OF MEMORY
END NOT EXCEEDED
NO SCROLL

CALC. NEW OFFOSETS

BUMP IF PRIOR CARRY
NEW HIGH

CCNVERT

SET CARRY
AND RETURN

SCROLL DOWN?

DOWN SCROLL

TEST ALREADY AT TOP

NEAR TOP
AT TOP
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1090: 2212 C9 18 TOGGLE CMPIM %18 CONTROL X 7

1100: 2214 DU DA SNE OTHER NO

1110: 2216 AD OC L DYIM PCR YES., TCGGLE CBZ 70 CONTROL
1120: 2218 Bl 86 DALY VIA DISPLAY/NON-DISPLAY OF
1130 2Z21A 49 20 FORIM $20 CODES 00 - 1F AND B0 - 9F
1140: Z21C 91 06 STALIY VIA SEE APPLICATION NCTE 1
1150 2zZ1E 50 CZ BVC NOSCRL NORMAL RETURN

1160:¢

1170: 2220 18 OTHER CLC UNUSUAL CONTROL CODE
1180: 2271 BS CLV -

1150 2222 60 RTS

1200:

1210 SETOFF SUBROUTINE -~ SETS HARDWARE OFFSET
1220 FOR SCROLL ING

1230:

1240: A = LOW OFFSET ADDRLSS

1250¢ X = HIGH OFFSET ADDRESS

1260:

1270 JSR SETOFT

1280: A,Y USED X NOT MODIFIED

1290:

1300: 2223 8D OE 20 OSETCFF STA OFF LOW

1310: 2226 8E OF 20 51X OF F HGH

1320: 2229 AZ (O SETCD LDXIM $00 MOVE OFFSET TO CRITC
1330: 2228 A9 OC LDAIM $0C REGISTERS C,D

1340 222D 81 0O STAIX CRTCON

1350: 222F AD OF 20 DA OF F HGH

1360 2252 Bl 07 STATX CRTREC FIX NEW HIGH

1370 2234 A9 0D | DAIM $0D

1380: 2236 81 (0O STAIX CRTCON

15390: 2238 AD OFE 20 DA OF FLOW

14p0: 2238 81 0Z STAIX CRIREG

1410: 223D 60 RIS

1420:¢ |

1430: GET CURSOR POSITION FROM CRT CHIP

1a40s

1450 JSR GETCUR

1460: CURSCR VALUES MOVED FROM CRT CHIP TO MEMORY POINTERS
1470: JSR GETCUR

1480: A, X USED

1490

1500 2238 A9 Ot GETCUR LDAIM %0E HIGH CURSOR REGISTER
1510: 2240 A2 0O LDXIM 00

1520: 2242 81 00 STAIX CRTCEN SETUP REGISTER

1530: 2244 A1 (7 LDAIX CRTREG READ

1540 2246 18 CLC

1550: 2247 6D UA 20 ADC MEMSTR ADD TO MEMORY

1560: 224A B5 (05 5TA MEMHGH

1570 224C AS UOF | DATM FOF CURSOR LOW REGISTER
1580: 2Z24F 81 (0 STAIX CRTCON

1590: 27250 A1l 07 {DATX CRIREG

1600 2252 85 04 STA MEMLOW

1610: 2254 BE CLY

1620 2255 18 CLE

1630 2256 60 RIS

1640

1D=14
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s 2257
+ 22569

: 2258
: 225D
: 225F
: 2261
: 2263
: 2264
e 2267
: 2269
s 2268
e 226D
s 226F
e 2271
e 2272
s 2275

: 2274
r 2277
: 2279
: 227C
: 227F

e 2281
: 2287
: 2285
s 2287
: 27289
¢ 278A

« 228C

85
B4

AS
AZ
81
A5
58
ED
81
A9
81
A5
81
18
B8
60

AD
85
AD
AE
O

58
6D
o0
L6
CA

04
05

OO0 OO
N O MNP

CA
05
00
04
0B

{2
NI A

DO F 5

85

04

CoO O O O
o o m

20

20

20
20

20

VIDEO SUBROUTINES
SETMEM SUBROUT INE

SET MEMORY ADDRESS FROM A AND Y
THEN SET CURSOR TO MEMORY ADDRESS

JSR SETMEM

A = MEMORY LOW ADDRESS

Y = MEMORY HIGH ADDRESS

A, Y, X USED, C = 0, V = O

SETMEM STA MEMLOW
STY  MEMHGH

SETCUR SUBROUTINE
SET CRT CURSOR TO MEMORY ADDRESS

JSR SETCUR
A, X USED

SETCUR LDAIM $0OE
LDXIM $00
STAIX CRTCON

CURSOR HIGH

DA MEMHGH CURRENT MEMORY HICH

SEC SET BCRROW

SBC  MEMSTR DISPLAY RAM MEML

RY START PAGE

STAIX CRTREG WRITE TO CRT CONTROLLER

LDAIM $OF CURSCOR LOW

STAIX CRTCON

| DA MEMLOW CURRENT MEMORY LOW

STAIX CRIREG
DONE  CLC
CLV

RTS

NORMAL RETURN

ROW/COLUMN TO MEMORY ADDRESS CONVERSION

JSR RCMEM
A, X USED

RCMEM  LDA
STA MEMHGH

LDA  COLUMN CURRENT COLUMN

LDX  ROW CURRENT ROW

BEQ  RCMEMC SKIP IF ROW ZERO

RCMEMA SEC
ADC  ABSCOL
BCC  RCMEMB

MEMSTR INIT START OF MEMORY PAGE

ADD ABSCLUTE COLUMN MAX + 1

INC  MEMHGH BUMP MEMHGH ON CARRY

RCMEMB DPEX

DECR ROW COUNTER

BNE ~ RCMEMA CONTINUE UNTIL DONE

RCMEMC STA

MEMLOW SAVE LOW POINTER



0570:¢
0580:

0590:
0600

0650

) 2 T I O I

=
~J
G
o O

L4

OO0 OO,

0900
0910:
0920
0930:
0G40:
0950
0960:
970
980
G990
1000:
1010
1020¢
1050:
1040:
1050¢

O OO O

0650:
0660
D€70:
DEBD:
0690 ¢
/00
0710:
0720:
0730:
0740
0750:
0/60:
s 22R9

o 2ZAC
e 22AD
0800
0810:
0820:
DB 30
8B40 ¢
850¢
860:
870:
880

yod
&G

1070:
1080
1090
1100:
1110:
1120:
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228E
228
2230

2291
2294
2297
229A
2290
229¢
22RZ
2Z2A4
22R7

22AL
2281
22B4

2287
22B8

2289
228C
228F
22072
2204
2207
Z22CA
22CC
22CF
2202
2205

18
BE
60

te O
AD O
CD O
10 1
AD
CO C
DO L
Ct O
10 C
e C
38

60

AD (
8D
EE C

-
= O b

18
60

Ct O
AD O
CD O

AD O
CD D
F0 D
AD C
&b [
CE ©
o0 b

§

1

20
20
20

20
20

20

20

20
20
20

20
2L
20

20
20

20
2U
20

CLC
CLV
RIS

NORMAL RETURN

INCREMENT AND DECREMENT POINTERS

JSR

A USED

Em

INCR

0 NCT END OF FIELD

BUMP COLUMN POINTER
TEST OVERFLOW

IN FIELD
TEST LAST ROW

STILL

RESET COLUMN
ALWAYS

SET CARRY FOR END OF FIELD
AND RETURN

RESET TC MINIMUM COLUMN

BUMP ROW

CLEAR CARRY FCR NORMAL RETURN

POINTERS

DECR. COLUMN

TEST UNDERFLOW

AGAINST MINIMUM COLUMN

STILL IN FIELD

TEST TOP ROW

SINCE THERE IS NO WRAP-AROUND
RESET TO FIRST POSITION

ELSE, SET MAXIMUM COLUMN

AND DECR. ROW

C = 1END OF FIELD

INCR  INC  COLUMN
LDA MAXCOL
CMpP COLUMN
BPL IDRTN
LDA  ROW
CMP MAXRUOW
BNE  INCRA
DEC  COLUMN
BPL  INCRY

INCRX INC  COLUMN

INCRY SEC
RTS

INCRA LDA  MINCOL
STA COLUMN
INC  ROW

IDRTN  CLC
RT1S

JSR DECR DECREMENT

A USED

C = 0 NOT END OF FIELD

C = 1 END OF FIELD

DECR  DEC  COLUMN
LDA  COLUMN
CMP  MINCOL
BPL IDRTN
LDA  ROW
CMP  MINROW
BEQ  INCRX
LDA  MAXCOL
STA  COLUMN
DEC  RUW
BYC  IDRIN

CRTSET SUBROUUTINE

St

(I3

Lo
-

X Q2 D T

A

i1

3

P

VALUE INT

VALUE
REGISTER
CRISET
UNCHANEED

AND MAKE NORMAL RETURN

0 THE CRT CONTROLLER




1130:

1140:

1150:
1160:

1170:
1180:
1190:
1200:
1210:
1220¢
1230:
1240:
1250:;
1260:
1270
1280:
1290:
1300:;
1510:
1320:
13550:
1540
1350:
1360:
1570¢
13580:
1390:
1400
1410
1420
14350
1440
1450:
1460:
1470
1480:
1490«
1500:
1510:
1520:
1530:
1540
1550:
1560:
1570:
1580:
1590:
1600+
1610:
1620:
1650:
1640:
1650:
1€660:
1670:
1680:
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22D7
22D 9
22DA
22DB
22DD
22Dt
22EC

221
22E 3
22E5
22L&
22E9
22EB
22ED
22F0
22F 3

22F 6
22F 9
22F A
22FD
2300
2301

2502
2305
2507
2309

AC OC
48
8A
91 00
68
51 02
60

C9 FF
FO 05
8D 00
8A

C9 FF
FO
8D
20 7
acC >

an M un
O &~ B W

20 02
48
20 91
20 CA
68
60

20 74

AC 00
Bl 04

60

20

20
22
22

25

22
20

22

CRTSET LDYIM $00

PHA
T XA
STA
PLA
STA
RTS

SAVE VALUL

I'Y CRTCON
GET VALUE

IY CRTREG

CURSET SUBROUTINE
SET CURSOR DIRECTLY

A = COLUMN
X = ROW
IF EITHER VALUE IS = FF, THEN LEAVE THAT ALONE
JSR CURSET
A, X USED
CURSET CMPIM $FF  TEST DUMMY COLUMN VALUE IN A
BEG  SETROW
STA  COLUMN NEW COLUMN
SETROW TXA
CMPIM $FF  TEST DUMMY ROW IN X
BEQR  SETDUN
STA  ROW  SET NEW ROW
SETDUN JSR  RCMEM CONVERT
JMP  SETCUR AND SET CURSOR

READ CHARACTER FROM CURRENT CURSOR PCSITICN
READ AND INCREMENT OR JUST READ

JSR
A
C
C
JOR

RINC

READ

RINC READ AND INCREMENT
= CHARACITER
= 0 = NOT END OF FIELD
= 1 = END OF FIELD
READ READ WITH NO INCREMENT
JSR  READ
PHA SAVE A WHICH HAS CHARACTER
JSR  INCR
JSR  SET RCMEM AND SETCUR SUBROUTINES
PLA RESTORE CHARACTER IN A
RTS
JSR  RCMEM
LDYIM %00
LDAIY MEMLOW
RTS

WRITE CHARACTER 1O CURRENT CURSOR POSITION
WRITE WITH INCREMENT CR JUST WRITE

JS
C
C

R WINC

W
0
1

WRITE AND INCREMENT

NOT END OF FIELD
END OF FIELD




1690:

1700:
1710:
1720:
1730

1740
1750:

1760:
1770:
1780:
1790
1800:
1810:
1820:

1850:

1840:¢
1850:

1860

ID=15

OO0 O0OO
)

00L0:

0030
C040:
0050:
060
0702
080:
90
100:
110:

C120:
0150
0140

0150:
3160:
0170
0180:
0190:
200:
210:
220:
230:
240
0250:
0260
0270
0280:
0290:

0300:
0510:
0520:
D350
0340:
0550
0560:

0570:
0580:

OO0

- —_——.
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230A
230D
2310
2311
2314
2315

2316
2317
23159
231A
251C

231D
231t
2520
2327
2524
2326
2327

2328
2328
252D
232F
2551

JSR WRITE
A = CHARACTER
A,Y,X USED
20 16 23 WINC JSR  WRITE
20 91 22 JSR  INCR
D8 PHP SAVE INCR STATUS FOR TESTING
20 CA 20 JSR  SET RCMEM AND SETCUR SUBROUTINES
28 PLP RESTORE INCR STATUS FOR TESTING
60 RTS
48 WRITE PHA SAVE CHARACTER
AD 0O LDYIM $00
68 PLA RESTORE CHARACTER
91 04 STAIY MEMLOW
60 RTS
KEYBOARD SERVICE
KBTEST SUBROUTINE
TEST KEYBOARD FOR DATA PRESENT
JSR KBTEST
C = 0, NO DATA
C = 1, KEYBCARD HAS DATA
A,Y CLOBBERED
18 KBTEST CLC
AD OD LDYIM IFR READ FROM INTERRUPT REGISTER
Bl 06 LDAIY VIA INDIRECT TO MAKE LIFE EASY
29 02 ANDIM $02 MASK TO CAl FLAG
FO 01 BEQ  NODATA IF ZERO, THEN NO DATA
38 SEC SET CARRY TO INDICATE DATA
60 NODATA RTS RE TURN
KBREAD SUBROUTINE
TEST KEYBOARD AND READ DATA IF PRESENT
IF DATA NDT PRESENT, RETURN ANYWAY
JSR KBREAD
C = 0, NO DATA
C = 1, CHARACTER IN A
A,Y USED
20 1D 23 KBREAD JSR  KBTEST TEST DATA PRESENT
90 FA BCC  NODATA
AC 01 KBDATA LDYIM ORA READ DATA
Bl 06 LDAIY VIA FROM VIA PORT A
60 RTS AND RETURN

KBWAIT SUBROUTINE
TEST KEYBOARD AND WAIT FOR DAJA.
DO NOT RETURN UNTIL DATA IS PRESENT

JSR KBWAIT




0390:
0400:
0410

0430;

0450:
0460:
0470:¢
0480:
0490
0500:
0510:
0520
0530:
0540
0550
0560:
0570
0580:;
0590:
0600:
0610:
0620:
0630:
0640:
0650
0660:
06/70:
- 0680:
0690
0/00:
0710:
0720:
0730:
0740
0750:
0/60:
/70
0780:
0790:
080C:
C810:
0820:
08350:
0840:
0850 ¢
0860:
0B7/0:
0880¢
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2335

0440: 2537 BL

2359
235C
233k
2340
2345
2345

2346
2349
2548
254D
2350
2552

2353
2354
2356
2358
255A

It

20
CY
DO
20
09
60

20
CS

10

yal
BO
60

18
AC
B1
29
FO

0890: 2355C 38

0900:
0%10:
0920:
0930:
0940:

255D 60

FB
F4

57
1B
05
32
80

0420 2332 20 1D 253 KBWAIT JSR

25

25

59 23

20
F 8
Bl
4

OO0 D
— — O\ O

20

C = 1, CHARACTER IN A
A,Y USED
KBTEST DATA PRESENT?

KBWAIT IF NOT, TRY AGAIN
KBDATA ELSE, READ DATA

BCC
BCS

GETCHR SUBROUTINE

WAIT FOR CHARACTER FROM KEYBOARD AND CONVERT TC

PCC CHARACTER IF REQUIRED

JSR GETCHR
C = 1, CHARACTER IN A
A,Y USED

GETCHR JSR  KBWAIT WAIT FOR KEYBCARD DATA
CMPIM ESC TEST ESCAPE CHARACTER
BNE ~ NORMAL IF NOT, THEN NORMAL RETURN
JSR KBWAIT ELSE, WAIT FOR NEXT CHARACTER
ORAIM $80 TURN ON BIT 80 FOR PCG

NORMAL RTS AND RETURN

INCHAR SUBROUTINE

GET CHARACTER WITH PCG CONVERSION, THEN
TEST FOR CONTROL CODES AND HANDLE THEM
SR INCHAR

1, NON CONTROL CHARACTER IN A

0, UNUSUAL CONTROL CHARACTER IN A
, X USED

J
C
C
A

-< i N

3

INCHAR J5R GETCHR GET AND CONVERT CHARACTER
CMPIM SPACE TEST FOR CONTROL CODES
BPL  NORMAL SPACE OR GREATER, MAKE NORMAL
JSR CONTRL TEST CONTROL CODES
BCS  INCHAR NORMAL CONTROL CCDE HANDLED
RTS UNUSUAL CONTROL COCDE,

LIGHT PEN TEST ROUTINE

LPTEST

0 = LIGHT PEN NOT DEPRESSED
1 = LIGHT PEN DEPRESSED
USED

LPTEST CLC

LDYIM IFR
LDAILY VIA
ANDIM $01
Bell  NOLP
SEC

RTS

READ INTERRUPT FLAGS

TEST CA2 BIT

BRANCH IF NOT SET
FLSE, SET CARRY BIT
AND RETURN

NOLP

LPREAD SUBRCUTINE

TeEST LP DEPRESSED AND READ DATA IF PRESENT

RE TURN

NOT HANDLED
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e 255E
e 2561
e 23635
: 2565
e 2567
s 2569
e Z256R
e 256D
s 2356k
e 2571
e 2377
s 2574
2 2575
e 2577
s 25769
e 2578
« 257D
e 2380
: 2581
: 2587
s 235835

s 2584
e 2387
e 23589

. Z238B
: 258E
e 2591
e 2395
e 2396
2 2598
: 2598
s 259D
s 25A0
s Z23A5
: 23AD
o ZJIAB
o Z35AA
e Z23AD

2L
9L
AG
AY
91
AT
AU
91
Bl
38
ES
48
AT
91
81
L9
6D
AB
68
58
60

20
9L
BL

20
20
BO
20
90
20
90
20
20
B0
2L
90
20
4C

i
3
-0

C

C
A
Y

il 18 0 e

LPREAD

0 = NO DATA
1 = DATA

L OW ADDRESS
HIGH ADDRESS

53 23 LPREAD JSK

FA
0D
01
06
11
0C
0C
UZ

U8

o O
I O NG

55
FB
DE

22
1D
DA
5€
F6
57
F1
39
B 1
E9
DA
E4
9B
BF

20

25

20
23

23

Y,

23
20

25

21
23

LPDATA

BCC

LPTEST
NOLP

LDYIM IFR

LDAIM
STAILY
LDAIM
LDYIM
STALY
LDALY

SEC

SBC IM

PHA

LDAIM
STALY
LDALY
SBCIM

ADC
TAY
PLA
SEC
RTS

$01
VIA
$11
$00
CRTCON
CRTREG

LPF LIX

$10
CRTCCN
CRTREG
$00
MEMSTR

LPWAIT SUBROUTINE
WAIT FCR LIGHT PEN DATA
A = HIGH ADDRESS
Y = LOW ADDRESS

LPWAIT JSR

BCC
BCS

AN EXAMPLE

TRYI
LOOP

L PEN

KERD

THAT'S ALL, FOLKSI!!

I

JOR
JSR
B8CS
JSR
8CC
JOR
BCC
Jo5K
JOR
BCS
JOR
SCC
JOR
JMP

LPTEST
LPWAIT
LPDATA

PROGRAM

INIT
KBTEST
KBRD
LPREAD
LOOP
ot TMEM
LOOP
GETCHR
CONTRL
{ 0P
WINC
LO0P
UPSCRL
LOOP

TEST LP DEPRESSED
RETURN ON NOT DEPRESSED
LP DEPRESSED

CLEAR FLAG

LICHT PEN LOW RECGISTER

SET REGISTER 11
GET LOW VALUE
SUBTRACT FUDCE FACTOR

SAVE ON STACK
LIGHT PEN HIGH REGISTER

SUBTRACT BORROW IF ANY
ADD MEMORY START PAGE
PUT HIGH INTO Y REG
RESTORE LOW T0 A REG
SET DATA PRESENT
RETURN

TEST LIGHT PEN DEPRESSED
KEEP TRYING
DKAY, READ THE DATA

INITIALIZE EVERYTHING

TEST KEYBOARD FOR DATA

C = 1 THERE IS DATA

ELSE, TRY THE LIGHT PEN

C = 0 ND LIGHT PEN ACTIVITY
SET NEW COORDINATES

C = 0 ALWAYS

GET AND CONVERT IF NECESSARY
TEST CONTROL CODES '
CONTROL CODE DONE
WRITE NORMAL CHARACTER

C = 0 NOT END OF FIELD
SCROLL UP AT END OF FIELD




SYMBOL
ABSCOL
CECF X
CLRECF
CR
CRTISET
CURSET
DECR
DONE
DSAL
ESC
FECF X
FILEOF
F IXCUR
FWRITE
HDISP
HTAB
IER
INCHAR
INCRY
KBREAD
LEF T X
LPDATA
LPTEST
MA XROW
MEMORY
MSLA
NOSCRL
CRB
PCR
RCMEMB
RIGRTX
SCRF IN
SCRUP
SETEND
St T
TOGGLE
UPOK
USRINT
VSYNC
WRITE

TABLE

2003
2166
Z16A
0CGD
2207
22 1
22B5
2271
201D
U018
217t
2187
2145
214E
2011

2546
22AC
2528
2103
2565
2555
2006
2020

21E2
0000
000C
27289
20EC
21D6
2192
2130
20CA
2212
20F 7
202E
2017
2316

ABSROW
CEOLX
CLRECL
CRET
CUREND
CURSTR
DELETE
DOWN
ENDFLD
FBUMP
FEOL
FILEOL
FMORE
GE TCHR
HOME
HTOTAL
IFR
INCR
INIT
KBTEST
LF
LPEN
LPWALT
MEMEND
MEMSTR
NODATA
OF FHGH
CTHER
PERIOD
RCMEMC
RINC
SCRLDN
SETCD
SETMEM
SPACE
TRYIT
UPSCA
VDISP
VTAB

2007
213k
2147
20B>
201B
201A
007F
Z0BA
212C
2157
0C15

2339
211E
2010
eop
2291
2027
2310
CCOA
2398
2384
2008
200A

2521

Z200F
2220
002E
2280C
22F 6
U000k
2229
2257
0020
238B
21A4

D I

000B

ACR
CHAR
COLUMN
CRTCON
CURHI
DDRA
DNOK
DOWNOK
£ OF
FEND
FEOL X
FILL
FRTN
GE TCUR
HOME X
HW ID TH
ILOCP
INCRA
KBDATA
KBWAIT
LFEED
LPFIX
LPXX
MEMHGH
MINCOL
NOLP
CFFLOW
PCGEND
RCMEM
READ
ROW
SCRLOK
SETCUR
SETCFF
IMPHGH
UP
UPSCB
VIA
VIOTAL

COLC
20C
20C
00C
201E
0003
21F 7
20C7
0012
2150
2171
2186
2165
22 5E
Z11A
2013
2063
22At
232D
2332
2002
2008
2021
0005
2001
255D
200
200D
2274
2302
2004
21BE
225B
2225
0009
Z20DA
Z21AB
0006
2014

I en Ve IS

BS
CLEAR
CONTRL
CRTREG
CURLO
DDRB
DNSCRL
DSAH
EOL
FECF
FF
FILLIT
FS

LCOP
LPREAD
MAXCOL
MEMLOW
MINRCW
NORMAL
ORA
PCESTR
RCMEMA
RIGHT
SCRDN
SCRLUP
St TDUN
SETROW
TMPLOW
UPL INE
UPSCRL
VSLA
WINC

0008
214A
20B 1
0002
Z01F
0002
21ED
201C
0011

000C
214C
001C
20B1
2012
2287
2018
22A9
239D
2107
258L
250L
2002
0004
2005
2345
0001
200C
2281
20F O
21E4
COOE
22+ 0
22E8
0008
20D6
2198
2015
250A










Sl Sl S B8 T el A B gy R dng g

&
o
o




