MCS-86 MACRO ASSEMBLER vipgs

OBJECT MODULE PLACED IN :FO:VID88. 0BJY
ASSEMBLER INVOKED BY: ASMB& VID8S. ABs

Listing 1: Assembly listing of MONSS. The flowchart in figure 2 outlines the general Operation of the program.

ISIS-I1 MCS-86 MACRO ASSEMBLER V2. 0 ASSEMBLY OF MODULE viDss

where TOPMEM is the address of the top of memory.

Initialization: 1/ initialization is done in the INIT sec-
tion of the monitor (see listing 1, starting at line 76).
- Starting at hexadecimal F81D, I initialize the Tarbell
cassette interface and TDL Video Interface, Replace the
section of code from hexadecimal F81D to F828 to suit
your I/0O needs.

I/0 Drivers

MONS88 currently uses the following environment-
dependent I/O routines (their hexadecimal addresses are
given in parentheses):

O®KEYIN (F90F)—Reads a byte from the console
keyboard, strips off the parity bit, and returns the
character in the AL accumulator.

©KEYSTAT (F922)—Reads the console keyboard’s
status and returns AL=0 if a key has not been pressed
and AL = hexadecimal FF if a key has been pressed.

® CIN (F955)—Reads a byte from a mass-storage device
(Tarbell cassette, in my case) and returns the byte in the
AL accumulator.

® COUT (F964)—Wrrites the byte contained in the AL ac-
cumulator to the mass-storage device.

O CSTART (FB60)—Sets up the mass-storage device for
a write operation. For the Tarbell interface, a start byte
and a sync byte are required. Replace this code as
Necessary for your device.

O READINIT (FB9D)—Sets up the mass-storage device
for a read operation. Replace the relevant code as
Necessary,

®PUTSYNC (FBBF)—Outputs a stream of sync bytes to

LoC 0By LINE SOURCE
1 i *****************************%**%**.: 33 36 3¢ 4 4t B
2 i #* *
3 i * M ONZB8S8 #
4 i #* ¥*
S5 i # A video oriented system monitor for the INTELL BO88 #
6 i #* written Q1 1980 - Tevision O #*
7 i #* by.. Thomas Woodward Cantrell ®
8 i 3 ™
9 i SEH I A4 333 3 34 PRI R A I B H R
10 i
11 ASBUME DS: ABS_0, CS: ABS_0, ES: ABS_0
e 12 ABS_0O SEGMENT BYTE AT 0O
0000 13 M LABEL BYTE
F800 14 ORG OF800H
15 i ’
16 H *****ﬁ-******************** 33 3¢ 3¢ * TR 3
17 i #* #
18 i * EQUATES FOLLOW *
19 i #* *
20 ; FER RN IS I H I3 3K B2 AR R RSB
21 i
F4Q00 22 VIDBUF EGU OF400H ivideo buffer
F450 23 XY EQU VIDBUF+80 iholder for cursor position
F452 24 UCFLAG EQU XY+2 iupper/lower case Flag
000C 29 FF EQU OCH i form feed (clear screen)
000A 26 LF EQU 0AH iline feed
000D 27 CR EQU ODH icarriage return
0008 28 BS EQU 08H ibackspace

Listing 1 continued on page 348

my cassette. This allows calibrating the interface. If your
device has a similar feature, modify the PUTSYNC
routine accordingly. If not needed, the whole P (PUT-
SYNC) command can be removed.

® VIDOUT (FCDA)—This routine outputs the character
in the AL accumulator to the console display device. In
my case, I converted an 8080 version of the video driver
to 8088 code using Intel’s CONVS86 program. Using the
-code converter, it took only an hour or so to get the
driver up and running. I will rewrite it as necessary to
reduce the amount of memory used by MONSS.

Adding or Removing Commands

All commands are referenced through CTABLE (Com-
mand Jump Table) located at hexadecimal F8B8. Note
that the commands are arranged in alphabetical order, A
thru Z. To remove a command, simply replace its
reference in CTABLE with ERR. For example, to remove
the K command (uppercase/lowercase toggle), change:

F8CC DW  KTOGGLE

to
F8CC DW ERR

then remove the KTOGGLE code (hexadecimal FCD1 to
FCD9).

Similarly, to add a special memory test (for example)
and call it using the letter T, first write the code (for ex-
ample, starting label TESTMEM) for the command,

Text continued on page 360
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Listing 1 continued:

E2E2
E3E3
6EGE
bF6F
F7FF
0003
0004
0013
0011
0000
OOFF

MCS-86 MACRO ASSEMBLER

Loc

F800

F803
F806
FB0%9

F80cC

F80OF
F810
FB811
F813
F815
F817
FB819
F81cC
F81D
FB1F
FB22
F823
FB2é
F828
FB829

FB2E
F832

MCS-86 MACRO ASSEMBLER

Loc

F835
F838
FB3A

FB3D
FB83D
FB3F
F842
F844
FB46
Fe48
F84A

0BV

EBOD?0

EB3090
E91901
E9E000

E9CBO4

FC

FA -
sces
BED8
BECO
BEDO
BCFFF7
FB
BO10
BAGEGE
EE
BAEOEO
5088
EE
C60652F400

BESAFBI0
E86301

0BJ

E83D01
BO3E
E87D04

B400
EBAAOO
3C41
72EF
3C5A
7FEB
2C41

29
30
31
32
33
34
35
36
37
38
39
40 +1

vipgs

LINE

68

86 +1

vipgs

LINE

87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105
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KSTAT EQU OE2EZ2H ; keyboard status port
KDATA EQU OE3E3H i keyboard data port
CSTAT EQU 6EGEH ; Tarbell status port
CDATA EQU 6F&6FH ; Tarbell data port
STACKP EQU OF7FFH ; 8tack addrecs
CTLC EQU O3H jascii ctl-c
CTLD EQU 04H jascii ct) -d
CTLS EQU 13H sascii ctl-s
CTLQ EQU 11H sascii ctl-q
FALSE EQU 0
TRUE EQU OFFH
$EJECT
SOURCE
i
H B R L 2 3363634 38 3 3 336 36 36 30 B 46 363606 36 36 30 336300
; * X *
i #* JUMP TABLE *
H * *
) 36 369696 626 3036 3 36 3606 3696 36 35 0 30 36 T 36 36 3030 3036 36 36 309636 0 300 3R IR A8
i
; . :
JMP INIT ; RESETS STACK, SEGMENT REGISTERS, CASSETTE INTERFACE
i ; ALSD PRINTS SIGN-ON MESSAGE
JMP START ; ‘WARM START’— REGISTERS NOT INITIALIZED
5 s .
JMP KEYSTAT i RETURNS [AL1=0 IF NO KEYPRESS PENDING. ELSE LAL.I=OFFH
; .
JMP CONIN ; WAITS FOR KEYPRESS. RETURNS .CALI=CHAR AND PRINTS IT
JMP VIDOUT ;PRINTS CHAR IN AL ON CONSOLE
;
i
i 363636 36 36 $6-3 26 3636 30 36 3036 636 38 353036 30 36 636 33030 0 H 3 IE I3 H I3 30RO IR R
; * . *
i * INITIALIZATION #*
i * - *
INIT: CLD ;direction flag points ‘up’
CLI . ;disable interrupts
mMav AX, CS ;initialize
MoV DS, AX ;  segment
MoV ES, AX ;7 Tegisters
MoV S8, AX ;  and set
Mav SP, STACKP ; stack pointer
STI o ;enable interrupts
MOV AL, 10H iReset Cassette
mMov DX, CSTAT
ouT DX, AL B Interface
MOV DX, OEQEOH iRecet Video
Mav AL, 88H ; Interface
ouT DX, AL ; Inverse video w/cursor
MOV BYTE PTR MIUCFLAGI, O ; O=lower case, FFH=U/C only
MoV S1, OFFSET SIGNON ;get sign on message
CALL PRINTMESS ;and print it
$EJECT
SOURCE
A * *
i #* WORKING LOOFP #*
F #* #*
START: CALL CRLF ;print CRLIE
MoV AL, ‘> ;and prompt
CALL vIDOUT
;
MAINLOOP:
' MOV AH, O sclear AH
CALL CONIN jget a command
CMP al, ‘A’ ;check range for
JB START H
CMP AL, ‘Z° H thru
JG START 5 Z
SUB AL, ‘A’ jcalevlate offset




F84c
FB4E
F8s52
F854
F856
F858

MCS-86 MACRO ASSEMBILER

LOC

FB85A
F85B
F870

F871

Faas
FB86
FBaF

F890

FBA7

FBA8

F8B7

MCS-86 MACRO ASSEMBLER

Lac

FBB8
FBBA
FBBC
F8BE
FBCO
Feca
FBC4
FBcs
FBca
FBCcA
Facc
F8CE
F8DOo
F8D2
F8D4
F8D6
F8D8
FBDA
Fgbpc
F8DE
FBEO
FBE2
FBE4
FBE&
FBES8
FBEA

DOEO
05B8F890
8BD8
8B07
FFDO
EBDB

0B

oc
38303838204D&F
6EL9746F72203C
7265762E20303E
00

41444452204D20
20542020202044
494646202020
00

53554D20204449
4644
00

53524320204D20
20204445535420
4D202020204449
4646

[o]¢]

4C454E47544820
2848455829203D
20 .

00

OBJ

BOFC
A7F9
D2FB
OOFB
78FC
7EFA
4AFB
1AFC
2CFB
A7F9
DiFC
A7F9
E7FA
3BFC
3FFB
BFFB
A7F9
82FB
ATF9
A7F9
A7F9
8DFA
4FFB
A7F9
ATF9
A7F9

106
107
108
109
110
111
112 +1

vibpas

LINE

113
114
115
116
117
118
119
120
121

122
123
124

125
126
127

128
129
130

131
132
133

134
135
136 +1

vipas

LINE

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170 +1

$SEJECT

SOURCE

SIGNON

DBYTE

i
COMHEAD

i
MHEAD

VHEAD

CHEAD

i
$EJVECT

SOURCE

$EJECT

SHL AL, 1 ;and multiply by 2
ADD AX, OFFSET CTABLE '

MOV BX, AX

mMav AX, WORD PTR MLBX2]

CALL AX igo do it

JMP START istart over
R I I I I3 M 20338 W R R

* 3

* MESSAGES *

* *

DB OCH

DB ‘8088 Monitor <rev. 03’

DB o] idummy byte
DB ‘ADDR M T DIFF

DB 0

DB ‘SUM  DIFF’

DB o

DB ‘SRC M DEST M DIFF

DB 0

DB ‘LENGTH (HEX) = -

DB 0

* i #*
* COMMAND JUMP TABLE *®
* %
DW AENTER ; ENTER ASCII TEXT INTO MEMORY

DW ERR iB

DW COMPARE ; COMPARE CASSETTE INPUT WITH MEMORY
DW DUMP i DISPLAY MEMORY

DW ESUBST ; ENTER HEX DATA INTO MEMORY

DW " FILL i FILL MEMORY. WITH A CONSTANT

DW GO0TO" iG0 TO & EXECUTE A USER PROGRAM

DW HEXMATH ; COMPUTE SUM AND DIFFERENCE OF HEX #'S
DW INPUT s INPUT FROM A PORT

DW ERR i )

DW KTOGGLE ; TOGGLE KEYBOARD UPPER/LOWER CASE FLAG
DW ERR ik

DW MOVE i MOVE MEMORY

DW NTEST i NON DESTRUCTIVE MEMORY TEST

DW OUTPUT ; OUTPUT TO A PORT

DW PUTSYNC ; OUTPUT CONTINUOUS SYNC STREAM TO CASSETTE
DW ERR iQ

DW READ i READ FROM CASSETTE

DW ERR i 8

DW ERR i T

DW ERR iU

DW VERIFY ;VERIFY EQUALITY OF TWO MEMORY BLOCKS
DW CWRITE ;WRITE TO CASSETTE

DW ERR i X

DW ERR iY

DW i Z

ERR

Listing 1 continued on page 350
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Listing 1 continued:

MCS-86 MACRO ASSEMBLER viDpgs
LOoC OBJ LINE
171
172
173
174
175
176
177
178
179
180
181
182
FBEC E82000 183
F8EF 50 184
FBFO A0S52F4 185
FBF3 OACO 186
F8F5 7405 187
F8F7 58 188
F8F8 EB0900 189
F8FB 50 190
F8FC 58 191
F8FD E8DAO3 192
F900 EB0100 193
F03 C3 194
195
F04 3C61 196
FQ06 7206 197
F08 3C7B 198
F90A 7302 199
F90C 245F 200
FQOE C3 201
202
F9QOF 52 203
F910 BAEREZ2 204
F913 EC 205
F914 2480 206
F916 74FB 207
F918 5A 208
F919 52 209
F91A BAE3E3 210
F?1D EC 211
FP1E 247F 212
F920 5A 213
F921 C3 214
215
F922 216
F922 B400 217
F924 52 218
Fo25 BAEREZ 219
F928 EC 220
F929 2480 221
F92B 7402 222
F92D Fé&D4 223
F92F BAC4 224
r
MCS—-86 MACRO ASSEMBLER v1D88
LOC OBY LINE
F931 5A 225
F932 C3 226
227
F933 228
F933 50 229
F934 EBEBFF 230
F937 3CCO 231
F939 7418 232
F93B EBDBFF 233
F9Q3E 3C13 234
F940 750D 235
F942 EBCAFF 236
F945 3C11 237
F947 740A 238
F49 3C03 239
F94B 745A 240
F94D EBF3 241
F94F 242
F94F 3C03 243
F951 7454 244
F753 245
350 November 1980 © BYTE Publications Inc

SOURCE

i
H
i
i
i
i
i
i
i
i
i
i

ONIN:

CONNEXT:
KQUIT:

UCCHEK:

UQUIT:
KEYIN:

KEYLOOP:

KIN:

i
KEYSTAT:
KEXIT:

SOURCE

CTLCHEK:

KWAIT:

3 3163 335 3¢ 3% . % PR

*
%*
E:
3}

3 3 303 HHRHE 6363 H A H R FHFRAEFRFH

CTLCCHEK:

CTLEXIT:

#* #*
* UTILITY ROUTINES #*
* and #
* ;0 DEVICE HANDLERS #*
¥* (except video driver) *
* ¥
CALL KEYIN ;get a keyboard character
PUSH AX
MoV AL, BYTE PTR MLUCFLAGI ;check for case conversion
OR AL, AL ;07
JZ CONNEXT ; YES. . no conversioun
POP AX ;restore character
CALL UCCHEK ; convert to UC
PUSH AX
POP AX
CALL VIDOUT ;jand echo it on console
CALL UCCHEK ;always return UC
RET
CcMP AL, ‘a’
Je uQuUIT
CMP AL, ‘z'+1
JNC UQUIT
AND AL, SFH
RET
PUSH DX ; keyboard device handler
MoV DX, KSTAT
IN AL, DX ;check for keyprecss
AND AL, 80H .
JZ KEYL.OOP ;no keypreéss..then wait For one
POP DX
PUSH DX
MoV DX, KDATA
IN AL, DX ;else get the character
AND AL, 7FH ;and strip parity
POP DX
RET

; RETURN [ALI=0 IF NO KEYPRESS ELSE [ALI=0FFH
MoV AH, FALSE ; prepare for false
PUSH DX
Mav DX, KBTAT
IN AL, DX
AND AL, BOH
JZ KEXIT ;return it if mo keuypress
NOT AH ;otherwise make it TRUE
mMav AL, AH
POP DX
RET

; CHECK FOR CTL-S, CTL-Q AND CTL-C
PUSH AX
CALL KEYSTAT i keypress?
CMP AL, O
Jz CTLEXIT ;no keypress so Teturn
CALL KIN ;if keypress then aet the data
CMP AL, CTLS icheck for ctl-s
JNZ CTLCCHEK ;if not look for ctl-c
CALL KEYIN ;if ctl-s then wait for another keypress
CMP AL, CTLQ jis it ctl—q
JZ CTLEXIT ; YES. . return
CMP AL, CTLC ;abort?
JE ERR 5 YES
JMP KWAIT ; otherwise wait some more
CMP AL, CTLC jis it ctl-c
JZ ERR ; YES. . ABORT!




F?53 58 246 POP AX
F954 C3 247 RET
248 i
F955 . 249 CIN: i GET BYTE FROM CASSETTE
F955 52 250 PUSH DX
F?56 BALE&E 251 MOV DX, CSTAT
F959 252 CINLOOP:
F959 EC 253 IN AL, DX
F?5A 2410 254 AND AL, 10H icassette ready to read?
F95C 75FB 255 JNZ CINLOOP iND. . wait
F95E BALF6F 256 mMov DX, CDATA i YES. .
F?61 EC 2357 IN AL, DX iget the data
F962 5A 258 POP DX
F?63 C3 259 RET
260 i
Fo44 261 CouT: iWRITE A BYTE TO CASSETTE
F964 52 262 PUSH DX
F9&5 50 263 PUSH AX
FQbé BALEGLE 264 MOV DX, CSTAT
FR49 265 COUTLOOP:
F?69 EC 266 IN AL, DX ‘
F&A 2420 267 AND AL, 20H icassette ready for write?
FP&C 75FB 268 JNZ CoUTLOOP iND. . wait
FR&LE 58 269 POP AX iget char back
FQ&LF BALF&F 270 Mayv DX, CDATA
F972 EE 271 ouT DX, AL ;and send to tape
F?73 5A 272 POP DX
F?74 C3 273 RET
’ 274 ;
F?75 50 275 CRLF: PUSH AX
F?76 EBBAFF 276 CALL CTLCHER 5 CHEECK FOR ABORT
F?7% BOOD 277 MoV AL, CR i SEND CR AND LF TO CONSOLE
F97B E85C03 278 CALL VIDOUT
MCS—-8&6 MACRO ASSEMBLER vipss
LOC 0OBJ LINE SOURCE
F?7E BOOA 279 MOV - AL, LF
F980 E85703 280 CALL VIDpouT
F?83 58 281 POP AX
F984 C3 282 RET
283 i
F985 284 BLANK: i PRINT A BLANK, SAVE ALL REC
F985 51 285 - PUSH CX
F986 B90100 286 MoV CX, 1 iprint 1 blank !
F989 EB0200 287 CALL TABS ’
F?8C 59 288 POP CX
F98D €3 289 RET
290 ;
F98E 291 TABS: i PRINT # BLANKS IN CX..ON EXIT CX=0
F9BE 50 292 PUSH AX |
F98F BOR20 293 MoV AL, 4 ¢ !
F991 EB84603 294 TLOOP: CALL VIDouT
F924 EZFB 295 LoOoP TLOOP ; '
F9%96 58 296 POP AX |
F997 €3 297 RET . b
298 5 !
F998 299 PRINTMESS: i PRINT THE MESSAGE <—— [SIJ ON COMNSOLE i
F?98 50 300 PUSH AX i END OF MESSAGE 1S A ZERO (0) i
F999 AC 301 PMESS: LODS DBYTE iget a byte
F?2A 3C00 302 cMP AL, O icheck for end of message
F99C 7407 303 ) JE PQUIT iquit if zero :
F99E 56 304 PUSH SI ;otherwise save message pointer
F99F EB83803 305 CALL VIDOUT iand display byte
F?A2 S5E 306 POP SI
F?A3 EBF4 307 JMP PMESS iprint more message
F?A5 58 308 PQUIT: POP AX
F?as C3 309 RET
310 i
F?A7 BO2A 311 ERR: Moy AL, “#’ iprint error
F?A9 EB2E03 312 . CALL VIDouT i message
F?AC BCFFF7 313 MoV SP, STACKP iTeinitialize stack
FPAF E983FE 314 JMP START iand abort!
315 ;
F?B2 316 BINOUT: i OUTPUT [ALI AS EIGHT BINARY DIGITS (BITS)
F9B2 51 317 PUSH cX
F?B3 B20800 318 Moy cX, 8
FIB& 319 BINOUT1:
F9B& DOEO 320 SHL AL, 1 iget the bit
F9B8 7209 321 JB BOUT1 joutput a L
F9BA 50 322 PUSH AX iotherwise. .
F9BB BO30 323 Mov AL, 70° ioutput
F9BD E81A03 324 CALL VIDOUT ia 0
F9CO EB0O790 325 JMP BINEND icontinue
F9C3 50 326 BOUT1: PUSH AX
F9C4 BO3L- 327 MoV AL, 717 soutput & |1
F9C4 EB1103 328 CALL VIDOUT Listing1 continued on page 352
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Listing 1 continued:
FoCe S8 329 BINEND: POP AX
FRCA EZ2EA 330 LOOP BINOUT1 ;do it eight times
F9CC 59 331 POP CX
F9CD C3 332 RET
MCS—-86 MACRO ASSEMBLER viDges
Loc 0BJ LINE SOURCE
333 i
F9CE 334 HEXOUT: ; OUTPUT [AL] AS 2 HEX DIGITS..ALL REG SAVED.
F9CE 50 335 PUSH AX
F9CF 51 336 PUSH CcX
FYDO BAEO 337 MOV AH, AL ; save AL
F9D2 B104 338 MOV cL, 4
F9D4 D2E8 339 SHR AL, CL ;shift AL right 4 places
F9D6 59 340 POP cX
F9D7 EB0700 . 341 CALL HEXDIGOUT ; output upper nibble
F9DA BAC4 . 342 MoV AL, AH ;restore AL (now we do lower nibble)
FYDC EBOZ200 343 CALL HEXDIGOUT
F9DF 58 344 POP AX
F9EO C3 345 RET
346 i
FQE1 347 HEXDIGOUT: ; CONVERT NIBBLE TO ASCII HEX
F9E1 240F 348 AND AL, OFH ;mask upper 4 bits
F9E3 0490 349 . ADD AL, 90H ; tricky conversion. ..
F9ES 27 350 DAA H but
FYE6 1440 351 ADC AL, 40H i it
F9E8 27 352 DAA i works!
F9E9 EBEEO2 353 CALL VIDOUT iprint the result
F9EC C3 354 RET
355 H
FYED 356 HEXCHK: ; CHECK AL FOR VALID HEX DIGIT; CONVERT TO BIN
FYED 2C30 357 SUB AL, ‘07 i IF INVALID RETURN WITH CARRY SET.
FQEF 720E 358 JB HRET ;Error..not alphanumeric
F9F1 3COA 359 CMP AL, OAH ;check for 0-9
F9F3 F5 360 CcMC
F7F4 7309 361 JNB HRET ;return o. k. if 0=7
F9F&6 2C07 362 SUB AL, 7 ;adjust for A-F
F9F8 3COA 363 CMP AL, 10
F9FA 7203 364 JB HRET ;return error if > F
F9FC 3C10 365 CMP AL, 16
F9FE FS 366 cMC
F9FF C3 3867 HRET: RET
368 i
FAOO 369 GETPARMB: ;16 BIT HEX VALUE TO BX. BX IS SHIFT REGISTER. ACCEPTS LAST 4
370 ; ON ENTRY CX EQUALS NUMBER OF KEYPRESSES THAT CAN BE ACCEPTED
371 ;ON EXIT AH CONTAINS TERMINATOR (I.E. CR» SPACE)
372 ; UNLESS THE TERMINATOR IS INVALID (NOT EQUAL CR, SPACE OR *, '
373 ; IN WHICH CASE AN ERROR 1S GENERATED.
374 i
FAOO BBOOOO 375 MoV BX, O ;clear BX
FAO3 EBE&FE 376 LOOPB: CALL CONIN ;get a character
FAO6 3C30 377 CMP AL, ‘07 ;alphanumeric 7
FAO8 7210 378 JB BEXIT iNO. .. quit
FAOA 51 379 PUSH CcX ; YES. . . then
FAOB B104 380 MOV CL, 4 ;shift BX to
FAOD D3E3 381 SHL BX, CL ;make Toom for
FAOF 59 382 POP CcX ; latest addition
FA10 EBDAFF 383 CALL. HEXCHK ;check for valid hex and convert to binary
FA13 7292 384 JB ERR : ;if invalid then error!
FA15 02D8 : 385 ADD BL, AL ; otherwise add it in
FA17 EZEA 386 LOOP LOOPB ; keep locking
MCS—-8&6 MACRO ASSEMBLER vings
LOC OBJ ’ L.INE SOURCE
FA19 C3 387 ) RET
FAlA 3C20 388 BEXIT: CMP aL, ;test for blank
FAl1C 740B 389 JE BGOOD
FA1E 3C2C 390 CMP AL, 7y i .. comma
FAR0 7407 391 JE BGOOD
FA22 3COD 392 CMP AL, CR ; or carriage rTeturn
FAR24 7403 393 JE BGOOD
FA26 E97EFF 394 JMP ERR ;if none of the above the ERROR
FA29 BAEO 395 BGOOD: mMov AH, AL ; save terminatorm
FA2B €3 396 RET
397 i ’
FA2C 398 GETPARMD: ;16 BIT HEX VALUE TO DX. USE GETPARMB
FA2C 53 399 PUSH BX ; save BX
FA2D EBDOFF 400 ’ CALL GETPARMB ;get the parameter
FA30 B8BD3 401 T MoV DX, BX ;put it where it belongs
FA32 5B 402 POP BX ;restore BX
FA33 C3 403 RET
404 i
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FA34

FA34 51
FA35 BYFFFF
FA38 EBCSFF
FA3B 3COD
FA3D 7406
FA3F EBEAFF
FA42 EB0390
FA45 8BD3
FA47 59
FA48 C3

FA49

FA49 52
FA4A
Fa4c
FA4E
FAS51 2BD3
FAS3
FAS5 41
FAS& 5A
FA57 C3

FAS8

FAS3 53
FA59 51
FASA 52
FASB 8ADO
FASD B9FFFF
FA&LO E89DFF
FA&3
FA&7
FA6L9 8ADA
FA6B 8AC3
FALD 54

7502

MCS-8&6 MACRO ASSEMBLER

LOC 0BV
FAGE 59
FALF 5B
FA70 C3

FA71

FA71 50
FA72 BAC7
FA74 EB57FF
FA77 BAC3
FA79 EBS52FF
FA7C 58
FA7D C3

B1F9FFFF

MCS—-86 MACRO ASSEMBLER

LOC 0OBvY

FA7E
FA7E
FAS1

E8B3FF
EBCS5FF
FAB4 EBDIFF
FAB7 8807
FAB9 43
FABA E2FB
Fage ¢3

FABD

FABD E8A4FF
FA90 EBB&FF
FAG3 41

405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426

439
440

vipss

LINE

441
442
443
444
445
444
447
348
449
450
451
452
453
454 +1

Vvipss

LINE

455
4546
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478

SETUP: i GET PARMS IN BX AND DX. ALL PURPOSE PARAMETER GETTER
PUSH CX i save CX ' .
MoV CX, OFFFFH sallow 64K keypresses
CALL GETPARMB iget first parameter
CMP AL, CR icheck for carriage Teturn
JE SET1 iif so [DX1 defaults to L[BX1
CALL GETPARMD iotherwise get second parameter
JMP SET2
SET1: Mov DX, BX
SET2: POP CX
RET
CLENGTH: 3 LCX1<-—[DX1-CBXJ+1, IFCBXI>[DX1 THEN ERR
PUSH DX
CMP DX, BX s if [BX1 > [DX21
JNB CL1 ;i then error!
JMP ERR
CL1: SUB DX, BX ielse determine difference
MOV CX, DX sand put in CX
INC CX icount = difference + 1
POP DX
RET
GETPARMAL: i LALJ<-— ASCII HEX FROM CONSOLE
i CAL] UNCHANGED IF NO PARAMETER ENTERED
PUSH BX i save BX
PUSH X isave CX
PUSH DX isave DX
Mov DL, AL isave AL
MoV CX, OFFFFH i 64 keypresses allowed
CALL GETPARMB iget the parameter
CMP CX, OFFFFH ihow many parameters entered<
WJNE GQUIT ;if greater than zero then continue
MOV BL, DL 3if zero parms entered restore old value
GQUIT: MOV AL, BL iotherwise put it where it belongs
POP DX irestore DX
SOURCE
POP CX iTestore CX
POP BX iTestore BX
RET
i
OUTBX: . i IBX1 OUTPUT AS FOUR HEX DIGITS
PUSH AX
MoV AL, BH ioutput
CALL HEXOUT H BH
MoV AL, BL i and
CALL HEXOUT i BL
POP AX
RET
$EJECT
SOURCE
i
i
i
i B A I 3 R T
i #* #*
; #* COMMAND ROUTINES *
H * *
FILL sFILL A BLOCK OF MEMORY WITH A CONSTANT
CALL SETUP iget start and end
CALL CLENGTH icompute the count
CALL GETPARMAL iand get the constant
FLOOP: MOV MEBX1, AL i f111 it .
INC BX
LOOoP FLOOP
RET
i
VERIFY: i VERIFY EQUALITY OF TWO BLOCKS OF MEMORY
CALL SETUP i GET SOURCE START AND END
CALL CLENGTH iand compute the length
INC CX Listing 1 continued on page 354
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Listing 1 continued:

FA?4
FAa96
FAS7
FA?A
FAZD
FAZE
FAAO
FAA3
FAA4L
FAA7
FAAA
FAAB
FAAB
FAAC
FAAD
FABO
FAB2

FAB3
FABS
FAB&
FAB?
FABC
FABF
FAC1
FAC3
FACSo
FAC?
Fac
FACE

MCS-B86 MACRO ASSEMBLER

L.OC

FACF
FAD2
FAD4
FAD7
FADA
FADD
FADF
FAEZ2
FAES

FAE7
FAE7
FAEA
FAEC
FAEE
FAF1
FAF4
FAFS
FAFB
FAFA
FAFB
FAFD
FAFE
FAFF

FBOO
FBOO
FBO3
FBO&6
FBO9
FBOB
FBOE
FB11
FB12
FB15
FB17
FB1A
FB1C

FB1D
FB20
FB22
FB22
FB25
FB28
FB2B

FB2C
FB2C
FB2F
FB32
FB34
FB35
FB38
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88F3
51
B9FFFF
EB63FF
59
8BFB
EBD2FE
96
BE70F8
EBEEFE
SE

F3

Ab
83F700
7501
c3

8BDE
4B
E8BCFE
EB8BSFF
EBCGFE
8A07
8AEO
EBO08FIF

EBBCFE |

E8BIFE
8BDF
4B

0BJ

EBYFFF
8A07
EBAEFE
EBF4FE
EBABFE
324
EBDOFE
EB4EFE
EBC4

EB4AFF
3CoD
7503
E9B&FE
EB55FF
53
E83CFF
8BFB
SB
8BF3
F3

A4

c3

EB31FF
EB43FF
EB1900
8A07
EBCOFE
EB74FE
43
F&6C30F
7503
EB0300
EZED
Cc3

83F701
7409

EBS0FE
EB49FF
EB5AFE
c3

E8O5FF
EB43FE
8BD3
EC
EBY&FE
EG4AFE

479
480
481
482
483
484
485
486
487
488
489
490
491

492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507

vipes

LINE

508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529

530
531
5932
533
534
535
536
537
538
539
540

542
543
544
545
546

548
549
550
551
552
553
554
555
556
557
558
559
560

MOV
PUSH
MoV
CALL
POP
MoV
CALL
PUSH
MOV
CALL
POP
VLOOP:
REPE CMPS

CMP
JNE
RET

i

VERR: MoV
DEC
CALL
CALL
CALL
MOV
MoV
CALL
caALL
CALL
mMav
DEC

SOURCE

cALL
MOV

CALL |

CALL
CALL
XOR
cAaLL
CALL
JMP

MOVE:
CALL
CMP
JNZ
JMP

M1: CALL
PUSH
CALL
MoV
POP
Mov

REP MOVS

RET

DUMP:
cALL
CALL
CALL

DLOOP1: MOV
CALL
CALL
INC
TEST
JNZ
CALL

DNEXT: LOOP
RET

NULINE: CMP
JE

NUL INE2:
CALL
CALL
CALL

NUQUIT: RET

H
INPUT:

S1, BX

cX

CX, OFFFFH
GETPARMB
cx

DI, BX
CRLF

SI

SI1, OFFSET VHEAD

PRINTMESS
=R

DBYTE, DBYTE

cX, 0
VERR

BX, SI
BX
CRLF
QUTBX
BLANK
AL, MLBX1
AH, AL
HEXOUT
BLANK
BLANK
BX, DI
BX

OUTBX
AL, MLCBX1]
BLANK
HEXOUT
BLANK
AL, AH
BINOUT
CTLCHEK
VLOOP

SETUP
AL, ODH
M1

ERR
CLENGTH
BX
SETUP
DI, BX
BX
SI1,BX
DBYTE, DBYTE

;s MOVE A

; save source in 8I

; 64K keypresses allowed
;get the destination

;into DX
i save souTce

jprint header
;Testore soutrce

;da it!

;all done?
;NO. . . error
; if done then rTeturn

;get the source addr
;adjust it

;output the addr

iget what’s there
;save it in AH
;output the data

iget the destination addr
;adjust it

jdisplay it
;get the data

;output the data

;determine bad bits
jdisplay in binary
;check for abort
jcontinue

BLOCK OF MEMORY
;get start and end
;if not enough data

; then error!

; otherwise compute length
; save start address

;and get destination

; [DI1 <—— destination

; [S11 «<—— source
;...move it...

7 DISPLAY MEMORY

SETUP
CLENGTH
NULINEZ
AL, MLCBX1]
HEXOUT
BLANK
BX

BL, OFH
DNEXT
NUL INE
DLOOP1

cx, 1
NUGY1T

CRLF
OUTBX
BLANK

;get start and end
;and compute length
jset up console
;get what’s there
;print it

;and a blank

;test for 16 byte boundary

;if not then continue

;otherwise set up console for new
;continue

;go to-new line
;print address
;jand a blank

; INPUT FROM A PORT

SETUP
CRLF
DX, BX
AL, DX
HEXOUT
BLANK

;get port address

iread the port
jprint data in hex
i and




MCS-86 MACRO ASSEMBLER

LOC OBJ
FB3B EB874FE
FB3E C3

FB3F
FB3F
FB42
FB44 FECB
FB46 8BD3
FB48 EE

FB49 C3

EBF2FE
8AC2

FB4A
FB4A
FB4D

EBE7FE
FFE3

FB4F
FB4F
FB52
FBSS
FBS58
FB5B
FBS5E
FB61 8AO7
FB&3 EBFEFD
FB&O 43
FB&7 EBCYFD
FB&6A E2F5
FB&6C €3

EBE2FE
E8F4FE
EB1DFE
E85500
E80F00
E85600

FB&D
FB&F
FB72
FR74
FB77
FB77
FB7C 8AC1
FB7E EBE3FD
FB81 C3

BO3C
EBF2FD
BOE&
EBEDFD
B8ACS
EBESFD

FBg2
FB82
FB85
FB88
FB8B
FBSBE

E8AFFE
EBEDFD
E82500
E80FO0
EB2600
FB91 EBCIFD
FB?4 8807
FB9&4 43
FB97 EB99FD
FB?A EZ2FS
FBIC €3

FBYD

FB?D BO10O

MCS—-86 MACRO ASSEMBLER

LOC

FB?F 52
FBAO
FBA3 EE
FBA4 5A
FBAS
FBAB
FBAA
FBAD
FBAF

FBBO

FBBO BEABFS8
FBB3 EBEZ2FD
FBB6 C3

FBB7

FBB7 53
FBB8 8BD9
FBBA EBB4FE
FBBD 5B
FBBE C3

vipss
LINE SOURCE
561 CALL
562 RET
563 i
564 OUTPUT:
565 CALL
5646 MoV
567 DEC
568 MoV
569 ouT
570 RET
571 i
572 GOTO:
573 CALL
574 JMP
575 i
576 CWRITE
577 CALL
578 CALL
579 CALL
580 CALL
581 CALL
582 CALL
583 CLOOP: MOV
584 CALL
585 INC
586 CALL
587 LOOP
588 RET
289 i
590 CSTART: mMav
591 CALL
992 MOV
593 CALL
594 Mav
595 CALL
596 Moy
597 CALL
598 RET
592 i
600 READ:
601 CALL
602 CALL
603 CaLL
604 CALL
605 CALL
606 RLOOP:  CALL
607 MoV
608 INC
609 CALL
610 LooP
611 RET
612 ;
613 READINIT
614 MOV
vipas
LINE SOURCE
615 PUSH
616 MOV
617 ouT
618 POP
619 CALL
620 MoV
621 CALL
622 MoV
623 RET
624 i
625 CPROMPT:
b26 MoV
627 CALL
628 RET
629 i
630 LENGTHOUT:
631 PUSH
632 MOV
633 CALL
634 POP
635 RET

BINOUT H binary
i OUTPUT TO A PORT
SETUP iget address
AL, DL iand data
AL ;adyust data
DX, BX
DX, AL iouvutput data
i EXECUTE A PROGRAM
SETUP iget the addrecs
BX ;G0
s WRITE TO CASSETTE
SETUP iget the range
CLENGTH icompute the length
CRLF
CPROMPT
CSTART
LENGTHOUT itell length
AL, MLCBX1 iget a byte
couT ioutput
BX inext byte
CTLCHEK icheck for abort
cLOOP icontinue
AL, 3CH istart byte
couT
AL, OE6&H isync byte
CcouT
AL, CH ihigh length
couT
AL, CL ilow length
couT
;i READ FROM CASSETTE
SETUP igyet address
CRLF
CPROMPT
READINIT
LENGTHOUT iprompt when teading
CIN iget a byte
MLBX1, AL
BX inext byte
CTLCHEA icheck for abort
RLOOP icontinue
AL, 10H iTeset interface
DX
DX, CSTAT
DX, AL
DX
CIN
CH, AL iget high length
CIN
CL, AL iand low length
i CASSETTE PROMPT
SI, OFFSET CHEAD
PRINTMESS
i OUTPUT RECORD LENGTH
BX
BX, CX iget the count
OUTBX iovtput it
BX

Listing 1 continued on page 356
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Listing 1 continued:
636 ;
FBBF 637 PUTSYNC: - ; SEND SYNC STREAM TO CASSETTE
FBBF EBB3FD 638 CALL CRLF
FBC2 639 SYNCLOOP: :
FBC2 BOE6 640 MOV AL, OE6H ; sync character
FBC4 EB9DFD 641 CALL couT ;send it .
FBC7 EB58FD 642 CALL KEYSTAT icheck for keypress
FBCA 3C00 643 CMP AL, O ;zeTro = no keuprees
FBCC 74F4 644 JE SYNCLOOP ;s0 continue
FBCE EB848FD 645 CALL KIN jignore the keypress
FBD1 C3 646 RET ;and quit
647 i
FBD2 648 COMPARE: ; COMPARE INPUT FROM CASSETTE WITH MEMORY
FBD2 EBSFFE 649 CALL SETUP
FBDS EBYDFD 650 CALL CRLF
FBD8 BE71F8 651 MoV 51, OFFSET COMHEAD ;print header
FBDB EBBAFD 652 CALL PRINTMESS
FBDE EBA4FD 653 CALL BLANK
FBE1 EBCCFF 654 CALL CPROMPT
FBE4 EBB6&FF 655 CALL READINIT
FBE7 EBCDFF 656 CALL LENGTHOUT
FBEA ) 657 COMLOOP -
FBEA EB68FD 658 CALL CIN ;oet char from cassette
FBED 3A07 659 CMP AL, MLBX1] ;compare with memory
FBEF 7507 660 JHE COMERR ;not equal!! erroy
FBF1 43 661 caomMi: INC BX ;if equal
FBF2 EB3EFD bb2 CALL CTLCHEK ;check for abort
FBFS5 E2F3 663 LOOP COmMLOoOoP ;then continue checking
FBF7 C3 bb4 RET
FBF8 50 b65 COMERR: PUSH AX
FBF9 EB79FD bbb CALL CRLF
FBFC EB72FE 667 CcALL OUTBX ;if error..output memory addrecs
FBFF EB83FD 668 cAaLL BLANK
MCS—-B6 MACRO ASSEMBLER ViDes
Loc 0BJ LINE SOURCE
FCo2 BAO7 669 MoV AL, MLBX] iget memory data
FCO04 BAFO 670 Mav DH, AL ; save it toao
FCO&6 EBCSFD 671 CALL HEXOUT ;output what’s in memory
FCO09 EB79FD 672 CALL BLANK
FCOC 58 673 POP AX ;restore cassette data
FCOD EBBEFD &74 CALL HEXOUT ;output it -
FC10 EB72FD 673 CALL BLANK
FC13 32Cé t b76 XOR AL, DH ;determine bad bits
FC15 EB9AFD 677 CALL BINOUT ;and print in binawy
FC18 EBD7 &78 JMP COoM1 ; continue
&7%9 i
FC1A &80 HEXMATH: ; COMPUTE SUM AND DIFFERENCE OF TWO HEX #°S
FC1A EB17FE 681 CALL SETUP ;get the numbers
FC1D 53 682 PUSH BX i save
FCLE 52 &83 PUSH DX i them
FC1F EB853FD 684 CALL CRLF
FC22 BEB6F8B 685 mav SI, OFFSET MHEAD
Fc25 EB870FD 686 CALL PRINTMESS ;print the header
Fc28 EB4AFD 687 CALL CRLF
FC2B O3DA 488 ADD BX, DX i sum
FC2D EB41FE 689 CALL ouUTBX
FC30 EBS2FD &90 CALL BLANK
FC33 S5A 671 POP DX irestore
FC34 5B b92 POP BX 5 numbeTs
FC35 2BDA 693 S5UB BX, DX ;difference
FC37 EBJ7FE 694 cALL ouUTBX
FC3A C3 695 RET
694 i
FC3B &7 NTEST: ; MEMORY TEST
FC3B EBF6&FD &78 CALL SETUP ;aet start and ent
FC3E EBOSBFE 699 caLL CLENGTH ; compute length
FC41 EB31FD 700 cALL CRLF '
FC44 53 701 MTEST1: PUSH BX
FC45 51 702 PUSH CX
FC46 8A07 703 MTLOOP: MOV AL, MEBX1] ;get what’s there
FC48 BAEQ 704 Mav AH, AL ; save 1t
FC4A F6DO 705 NOT AL jcomplement
FC4C 8807 706 MoV MCBXJ, AL ;and store it back
FC4E BAO7 707 MoV AL, MIBXD ;read it again
FC50 F&DO 708 NOT AL ire—complement
FC52 3AC4 709 CMP AL, AH jis it o k.7
FCc54 750C 710 JNE SHORT TERR ;if not then error!
FC56 8827 711 MoV MLBX1, AH ;restore previous value
FCS58 43 712 TNEXT: INC BX ;next location
FC59 EBD7FC 713 cALL CTLCHEK ;check for abort
FCS5C EZES8 714 LOOoP MTLOOP ;continue
FCSE 99 715 POP CX
FCSF 5B 716 POP BX
FC&0 EBEZ2 717 JMP MTEST1 . ;test forever
718 ;
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FC62
FC65
FC&8
FC&B

MCS-86 MACRO ASSEMBLER

Loc

FC&D
FC70
FC73
FC76

FC78
FC78
FC7B
FC7B
FC7E
Fcal
FC84
Fca7
FC89
Fcac
FCBD
FCaF
FCoa
FC93
FC96
FC99
FC9B
FCoc
FC9E
FCAO
FCA3
FCAS
FCA8
FCAA
FCAD
FCAF

FCBO
FCBO
FCB3
FCB&
FCB9
FCBC
FCBE
FCCo
Fcca
Fcea
Fces
Fces
Fcca
FCCD
FCDO

FCD1
FCD1
FCD4
FCD&
FCD9

MCS-84 MACRO ASSEMBLER

Loc

MCS-86 MACRO ASSEMBLER

LOC

EB10FD
EBOYFE
E81AFD
32C4

0BvY

E8SEFD
EB12FD
EB3CFD
EBEO

EBBYFD
ESF7FC

E8BFOFD
B20800

ESFEFC

8A07
EB42FD
50
BO2D
E84800
58
ESC2FD
EB0870
8807
43
E2E6
EBDB
80FC20
74F4
BOFCOD
7403
E9FAFC
8807
c3

B9FFFF
E84AFD
EBBCFC
E830FC
3Co4
7405
8807
43
EBF4
EBADFC
BO40O
EBODOO
E8A1FD
c3

AOS2F4
F6DO
A252F4
c3

0Bv

0Bv

719
72
721

=22

vipgs

LINE

723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757 .
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776

Vipgs

LINE

777 +1

vinas

LINE

778
779
780
781
782
783
784

CRLF i TELL USER ABOUT RAD MEMORY

TERR: CALL
CALL QUTBY ioutput bad addrernc
CALL. BLANK jand a blank
XOR AL, AH itell user which
SOURCE ’
CALL. HEXOUT ibits are bad in hex. .
CALL BLANK ’
CALL BINOUT iand binary
JMP TNEXT i continue
ESUBST: i SUBSTITUTE MEMORY WITH HEX DATA
CALL SETUP iget address
NUSLOOP:
CALL CRLF i and
CALL OUTBX iprint it
Mov CX, 8 ;8 entries per line
SLOOP: CALL BLANK
MOV AL, M[CBX1 iget what’s there
CALL HEXOUT iand print it
PUSH AX isave it
Mov AL, =" jwith a prompt
CALL vIDOoUT
POP AX irtestore it
CALL GETPARMAL. iget new data
JMP QTEST icheck for quit
SNEXT: mMov MLBX1, AL iotherwise, put new data in memoTy
INC BX jand continue
LOoP SLOoOP
JMP NUSL OOP
QTEST: CMP AH, 7 3 if blank then
JE SNEXT icontinue
CMP AH, ODH iif carraige return
JE Q1 ithen we are done
JMP ERR iotherwise. . error!
Ql: MOV MLBX1, AL isave that last one!
RET
AENTER: sENTER ASCII TEXT IN MEMORY
Mav CX, OFFFFH i 64K keypresses
CALL GETPARMB iget the entry address
CALL CRLF
ELOOP: CALL CONIN
CMP AL, CTLD ;done?
JE EEXIT i YES
Moy MLBX1, AL 3NO. . put data in memory
INC BX
JMP ELOOP
EEXIT: CALL CRLF
Mov AL, ‘@~
CALL VIDOUT
CALL oUTBX ioutput the ending address
RET
KTOGGLE: i TOGGLE THE UPPER/LOWER CASE FLAG
MOV AL, BYTE PTR MLUCFLAG] iget the flag
NOT AL s toggle
MOV BYTE PTR MLUCFLAGI, AL sput flag back
RET
i
SOURCE
$EJECT
SOURCE
; B3 36 9 3R B2 36 M S 2 R RSy
; * #*
i * VIDEO DRIVER #*

#*
Listing 1 continued on page 358
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Listing 1 continued:
785 3 * *
786 i * DRIVES TDL VDB VIDEO INTERFACF #*
787 i * ¥*
788 i ¥* converted from 8080 Assembler with CUNV-86 *
789 i * »
790 i R B2 3 3 336 633630 MR R 36 36 363 3646 3 3 36303 R IH
791 i
792 ;
793 H VIDEO DRIVER
794 i
FCDA 50 795 VIDOUT: PUSH AX
FCDB 56 796 PUSH =0
FCcDC 57 797 PUSH DI
FCDD EB0400 798 CALL VIDED
FCEO 5F : 799 POP DI
FCEl1 SE 800 POP 81
FCE2 58 801 POP AX
FCE3 C3 802 RET
803 i
804 ; wxsxwsrsx CONVERTED CODE BEGINS HERE EE TR
805 i
806 ; VDB DRIVER
00E1 807 VD EQU OE1H
00EO - 808 Ve EQU OEOH
00EO 809 XRD EQU OEOH
00E1 810 YRD EQU OE1H
00CO 811 YWR EQU OCOH
Q0EZ2 812 MRD EQU OE2H
0080 813 MWR EQU 80H
0088 814 YMODE EQU 88H
0078 815 BMODE EQU 98H
816 i
817 i
FCE4 53 818 VIDED: PUSH BX
FCE5 8BLlESOF4 819 MoV BX, WORD PTR MIXY1
FCE? 247F 820 AND AL, 7FH
FCEB 7403 821 Wz SHORT L_2
FCED EB0600 822 CALL VouT
FCFO 823 L_2:
FCFO B91EBOF4 824 MOV WORD PTR MLXY1, BX
FCF4 5B 825 POP BX
FCFS €3 826 RET
827 i
FCF6 3C20 828 VvauT: CMP AL, 20H
FCF8 7303 829 JAE SHORT L_3
FGFA EB7470 830 JMP CNTL.
FCFD 831 L_3:
MCS—84& MACRO ASSEMBLER v1D88
Loc 0BJ LINE SOURCE
FCFD* 3C7F 832 CMP AL, 7FH
FCFF 7501 833 JNZ SHORT L_4
FDO1 C3 834 RET
FDO2 835 L_4:
FDO2 E6E1L 836 ouT VD, AL
FDO4 FECF 837 DEC BH
FDO& 7401 838 JzZ SHORT L_5
FDO8 C3 . 839 RET
FDO9 840 L_5S:
FDO9 B750 841 Mav BH, 80
FDOB FECB 842 DEC BL
FDOD 7401 843 JzZ SHORT L_é&
FDOF C3 844 RET
FD10 845 L_6:
FD10 FEC3 846 voz: INC BL
847 i
FD12 53 3848 SCROLL: PUSH BX
FD13 52 849 PUSH DX
FD14 51 850 PUSH X
FD15 BO78 851 MOV AL, BMODE
FD17 E&EQ 852 ouT Ve, AL
FD19 32C0 853 XOR AL, AL
FD1B E6EO 854 ouT Ve, AL
FD1D BAS0C1 855 MOV DX, OC1L50H
FD20 8AC6 856 MoV AL, DH
FD22 E&6EQ 857 S1: ouT Ve, AL
FD24 BAEA 858 MOV CH, DL
FD2&6 BBOOF4 857 MOV BX, VIDBUF
FD29 E4El 860 L1: IN AL, VD
FD2B 8807 861 mMov MLBX1, AL
FD2D 9F 862 LAHF
FD2E 43 863 INC BX
FD2F 9E 864 SAHF
FD30 FECD 865 DEC CH
FD32 75F5 866 JNZ L1
FD34 BAC6 847 MoV AL, DH
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Circle 274 on inquiry card.
e
mom m m w MARK GORDON
FD38 E&EO 869 ouT VG, AL
FD3A BBOOF4 870 MoV BX, VIDBUF
FD3D BAEA 871 mMay CH, DL
FD3F B8A07 872 La: MoV AL, MLBX]
FD41 E&E1 873 ouT VD, AL
FD43 9F 874 LAHF DIVISION OF MARK GORDON ASSOCIATES, INC.
FD44 43 875 INC BX
FD45 9E 74 SAHF P.O. BOX 77, CHARLESTOWN, MASSACHUSETTS 02129
FD4& FECD 877 DEC cH (6172422749 (617) 4917505
FD48 75F5 878 JNZ L=
FD4A FECk 872 ING DH .
FDAC BACH 8e0 MOV AL, Di SD SYSTEMS COMPUTER KITS
FD4E 3CD9 881 CMP AL, ODYH
FD50 72D0 882 JB 51 * EXPANDORAM I (No RAMS) ...... 169.00
Eggi ggfg ggz ::g:j EE BE)H * VERSAFLOPPY CONTROLLERII .. 189.00 |
FDS&; EéEl 885 s2: ouT VD: ;L * SBC 100 Slngle Board Kit e et e e s e 239 00
*ZSOStarter.....................269.00
MCS—-84 MACRO ASSEMBLER viDpgs ]
OTHER SPECIALS
LOC 0By LINE SOURCE .
*l6KMemoryKlt..................49.00
FD58 FECD 886 DEC CH * CATModem ....................151.00
haid .
iggg ;3“‘ gg; ;g; o * Leedex Monitor ................. 109.00
FD5D 5A 889 POP DX *Atari400......................499.00
FD3E 5B 890 POP BX 2
FDSF BoSE ol SETCAY: Moy Ffp— * Atari §OO ettt ... 779.00
FD&61 EEOQ 892 ouT Ve, AL * Hazeltine1410 ............... ... 699.00
FD&3 BOS50 893 SETCUR: MOV AL, 80 '
FD&5 2AC7 894 SUB AL, BH -
FD&7 E6EOQ 895 aut Ve AL To Order Call Toll-Free 1-800-343-5206 .
FD&9 BOD? 894 MoV AL, 25+0C0H .
FD6B 2AC3 897 SUB AL, BL :
FD&D E&EQ 898 auT VC, AL
FD&6F €3 899 RET ORDERING INFORMATION
200 i We accept Visa and Mastercharge. We will ship C.0.D. certified
FD70 3CoD 701 CNTL: CMP AL, CR check or money order only. Massachusetts residents add 5 percent
FD72 7422 902 Jz SHORT CCR sales tax. -
FD74 3C0A 203 CMP AL, LF
FD7&6 7415 704 vz SHORT CLF The Company cannot be liable for pictorial or typographical inaccuracies.
FD78 3coc 205 CMP AL, FF o
FD7A 7415 908 Jz SHORT CFF M
FD7C .?COS_ 907 CMP AL, BS _ '
FD7E 7401 708 Jz SHORT CBS iy
FD80 €3 909 RET ) !
FD81 BO4F ?10 CBS: Moy AL, 79 I
Foos 7901 312 NS Sronr ATTENTION |
FD85 7901 12 JNS SHORT L_8
- FD87 C3 713 RET
COMMODORE
FD88 E&EO 15 ouT Ve, AL )
FDBA FEC7 916 INC BH
FoeC C5 717 o Rer DISK OWNE
FD8D FECB ?18 CLF: DEC BL
FD8BF 7503 919 JNZ SHORT L_9
FD?1 E97CFF 220 JMP voz 1
FD94 921 L_9: Never sort another dlsk fxle' ’
FD?4 EBCD 922 JMP SETCUR : e i
FD96 B750 923 CCR: MOV BH, 80 Iif
FD98 EBCY 924 UMP SETCUR - ; W]th Creatlve Software s ISAM flle handlmg routme, your files - I
FD9A B0O98 925 CFF: Mov AL, BMODE  are always maintained in sorted ‘order. 2K bytes of assembly il
FD?C E&EQ 726 ouT Ve, AL . language subroutmes allow you tor 1
FDYE BBDOO7 927 MOV BX, 25%80 ‘ !
FDA1 32C0 928 CFF1: XOR AL, AL e [
FDAS E6E1 929 ouT VD, AL e CREATE anew ISAM fxle
FDAS 9F 930 LAHF e OPEN an existing file
FDA& 4B 931 DEC BX e READ ‘key and data from file
FDA7 9E 932 SAHF ' * WRITE key and data to file i
FDag 8acT 733 ke ¢ READNEXT key and data from file
FDAA OAC3 934 OR AL, BL
FDAC 75F3 935 INZ CFF1 * DELETE key and data from file ‘ ‘ v
FDAE BB1950 936 MoV BX, 256%80+25 ® CLOSE file
FDB1 EBAC 937 JMP SETCAV e SUPPORTS up to 5 open ISAM ﬁfes slmultaneously
H 938 H
T ’ 739 ABS_O  ENDS ‘Avallable for 16K or 32K CBM computers and 2040 dlsk units
. 399 95 + $2.50 shlppmg :
Soon to be avmlable for CBM 8016 and 8032 computers w;(h 8050 dlsk
dnve Manual avaxlable separately for 515 00 St
MCS-B6 MACRO ASSEMBLER viDss : ' i S e
o ‘
reauve Soﬂware
F80OF 240 END INIT
ASSEMBLY COMPLETE, NO ERRORS FOUND ; P.0. BOX 4030, MOUNTAIN VIEW, CA 94040
Circle 275 on inquiry card. November 1980 © BYTE Publications Inc ~ 359

gk




