SYSTEM TECHNICAL MANUAL APPENDIX A

Lu¢ o8J

0000
0000
F800

Fe00 27
Fep1 7

FED]
FEOL 77
FEO

FEQ4 27

FEO5 77
FED§ 27

16-BIT FIRMWARE

SUURCE

$PL(68) XR SP DB EP MIGE

HAHE ROUT LDADER LEVELO

H1 *
(i DHS 14 RIT EXTENSION FIRMWARE L
H £
Hi H
as <
i VERSION: 1o Lid
s £
3 **
ie¥ ¥4
HU *
ik r
Hi COPYRIGHT KCR CORP. 1983 *
g £
SRR RO R
R T L ARy PR A E REEERRERERR

DATA  SEGMENT UDRD COMMON “DATA'

BUFFER  EQU THIS YeRD
L] LABEL YT

RE OFBOOH
CURSK DB 3 FCURSOR - X - POSITIOH
CURSY DB 7 (CURSOR - Y - POSTTION

v

i win CURMAND MAIL BLOCK 0F LANGUAGE AND IO BOARD ##x
; O O

OR6 OFEDIH
588 e ? $STATUS BLAOCK FRON Z80

0RG OFEQ4R

ey e = JCOMMAND BLOCK TO 14 BIT

5216 P ? iSTATUS BLOCK RETURN OF 16 BIT
HEM1S DB i TAVAILABLE NEMORY SIZE

DATA  ENDS

$ EJECT
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B00T LOABER LEVELD

Loc o8J LINE SOURCE
59
80 FUBLIC SWITCH,EXECUTE SOFTWARE.SBITCH TEST
61
62 EXTRN HONITOR:NEAR, STARTS:NEAR, DISPL:NEAR
83 EXTRM KEYINP=NEAR.L_13:NEAR.DISPLAY:NEAR
64
65
86
i 7 BOGTER SEGHENT WORD COMMON ’'CODE'
68
89
7 ASSUNE  DS:DATA,CS:RONTER,S5:DATA/ES:DATA
.3.3
3 I¥DEFINE (JUMPER)(
oy HORITOR
o STARTS
)
i3
7 §oerk COUT” EQUATES #e¢
76 ORI R
7
0010 8 RANSEL EQU 10H iRAMS SELECT
0011 7 ROMSEL  EQU 1H sROM SELECT
oooo 20 PROCCH  EQU 000K PROCESSOR CHANGE
81
82 i#ee ASCIT EQUATES wes
23 SRR
8
0088 8 NERL  EQU 38H NEW LINE CUMMAND (LR4LF!
113
87
28 H ¥2% JUNP TABLE #3¢
89 H FHEHOOHH OO KR
%0
0000 £90000 E L2l NP DISPLAY
9
93
9% i vk# CONMAND PHASE VERTEILER ¢+
95 1RO R OO
9%
0003 B&---- R 97 BEGIN: HOV WX DATA
0086 8EDO 98 Hov §S.A%
0008 8BED 99 Hov SPLAX
0004 8EDE 100 Hov DS A%
000C BECO 101 oy E5.aX
000E EBOD 102 JHP SHORT LOOK _HAIL BOX
103
10¢
0010 108 CORHAND EQU THIS HORD
106 LJUHPER
0014 3900 E 10 ¥ EXECUTE_SOFTHARE iPHASE 2
0016 4800 R 11 Dé LEVELD iPHASE 3
12
13
0018 E611 114 SUITCH: DUT ROMSEL (AL
G014 ESDO 1S ot PROCCH. AL FRETURN T0 & BIT
001C 90 116 Hop
17
0010 12 LO0K_HAIL BOX:
0010 E610 19 out RAMSEL AL 1ALLBAYS RANH SELECTION
001F ADD4FE R 120 hov AL/ CB16
0022 250F00 12t AND AX,OFH
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BOOT LDADER LEVELE

Loc 0Bd LINE SIURLE

0025 304 122 chp ALJ04

0027 73EF 22 JHE SHORT SWITCH

0029 DIEO 124 SHL At

2028 8BFO 125 LIl SI.4Y

0020 2EFFA41000 3 126 JHF COMHANDLST 2 SJUNF T CORNAND
127

0032 128 SUITCH TEST:

0032 C40605FENC 3 129 oY B15,0 +00=G000 STATUS

0037 EBDF 130 P SWITCH
131

0039 132 EXECUTE SUFTUARE:

0039 330 133 YOk LIS

003p 8ED8 134 LI DS.AX

030 SECO 35 Moy £30AK

003F 8EDD 136 Hov 56,4Y

0041 BREQ 137 Koy S AY
138

0043 £A000Q---- 13 139 Jne JJUMP 1M TO (PN86 OPERATING SOFTWARE
140
it ¢ CIECT
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¢ 0BJ

0048

0048 33C0
0044 8BFD
004¢ 890010
004F 2EAC
0051 02E0
0053 E2FA
0055 80400
0ose 7407

0054
0054 C4060SFEFF
00SF EBE?

0061

0061 C60601FB17
0066 C60600FE0D
0068 3DIEEDOL
004F E80000
0072 8DIEL102
0076 E8000C

0079 B9AADA
007C 33FF
007E

DO7E BEAASS
0081 AB
0082 BOOO
0084 A4
0085 E2F7
0087 B8AASS
008A AR

0088 B9AADA
008E 33FF
0090

0090 BBAASS
0093 AF
0094 7542
0096 B0OO
0098 AE
0099 7530
0098 E2F3
009D BEAASS
0040 AF
00A1 7535

A-204

30 o o SO

BOUT _LUADER LEVELO

SOURCE

i

FOMER UP POUTINE

TR R R R R RO

LEVELD:
Xik
oy
i

SUM!:  LODS
ACD
LooF
ADD
JI

LEVELD FAIL:
Hov
JHF

AXAX

ST, AX

(X, 1000H
(E:H

AHy AL

SUM{

Al O

SHORT RAMTST

SB16.OFFH
SWITCH

i owak RAN-TEST #ex

H FAEERF X

RANTET:
iy
ne
LEA
CALL
LEA
(ALL

e

XOR
RANTST 1A
oy
STOSH
By
5T0S8
Logp
Hi

¥OR
RAMTST1R:

v
SCASH
I
oy
SCASE
JNZ
LOOF
npy
SCASH
JNZ

CURSY 23
CURSY.2
BY.MESS|
DISPL
BX. MESS4
DISPL

X1 2000H/3
S

AY, SAAR
AL 00
RANTST 14
AX 1 SSAAR
X, 2000473
D1.01
AX.55AAH

ERRORO
AL
ERRIRD
RANTST LB
AX FARH

EREARC

iSET AX AND START ADDRESS T0 0

TROM-TEST OVER 4K

SRON-TEST 0LK,

LEVEL 0 FAILED

+MESSAGE MEMORY TEST OF BANK 0

FWRITE A UNEVEN BYTE MUSTER IN HEMORY



SYSTEM TECHNICAL MANUAL APPENDIX A

BOOT_LOADER LEVELD

Lo¢ 08J LINE  SOURCE
33
0168 86E0 % XCHE  AHAL
016D FECF 35 DEC  BH
016F 75EC 3% NI MEM TEST
37
0171 328 GOOD_BAMK:
0171 FEC3 39 N BL iGOOD BANK INC BAMK INDICATOR
0173 BBCD 330 MY CX.BP
0175 E281 331 LOOP  NEXT BANK iALL BANKS ?
0177 EBIB 3 JHP SHORT MEMORY_END
33
0179 3360 33 ERRORI: XOR  AK.AX
0178 8£D8 335 HOV0S,AX
0170 8ECO 336 MV ES.AX $SET SEGMENT TO ZERD
017F 53 33 PUSH  BX
0180 C40600FEIE R 338 HOU  CURSX.30
0185 8DIEDS02 3 3 LEA.  BX,MESS3 {ERROR DETECTED WRITE FAILED TO SCREEW
0189 E0000 E 0 AL DISPL
018¢ EB0000 3 341 ERRIL: CALL  KEYINP
018F 3088 342 CNP AL.NEWL
0191 75F9 3 ML ERRIY
0193 5 34 POP X
U5
0194 346 MENORY END:
0194 33¢0 u7 XOR  AX,AX
0196 8EDB 348 MOV DS.AX
0198 8ECO 9 MOV ES,AX iSET SEGHENT TO ZERD
019A C6D601FB0A R 350 MOV CURSY.10
D19F BBIEQSFE R 351 MOV HEMI,BL FSET COUNT OF MEM BANKS IN MEM16
013 C4060SFEOD R 3% MY SB16,0
01A8 E9DFE 353 JHF - SHITCH ;JUNP TO 8 BIT
35 :
014B 355 BANK DIS:
014 50 356 PUSH  AX
01AC 33C0 357 XOR  AX,AX
D1AE BED8 358 MOV DS.AX
0180 BECO 359 HOV  ES,AX FSET SEGMENT T ZER( BANK
0182 BOOS 360 MYV ALS
0184 FE3 361 ML BL
0184 53 362 PUSH X
0187 51 363 PUSH  CX
0188 50 364 PUSH  AX
01B9 C40601FB17 R 365 MOV CURSY,23 iSET CURSOR FOR MESSAGES
01BE C40600F800 R 366 MOV CURSX.D
01¢3 BDIEE001 R 367 LEA  BX,MESS! FWRITE MENORY TEST ON SCREEN
01C7 E80000 E 368 CALL  DISPL
01C4 58 369 PP X
30
01¢8 8808 kifl MOV BXLAX
01CD 80061402 R mn LEA  AX,RAMKS
0101 0308 373 ADD BX.AX
0103 B509 I mOv o CHS
0105 E30100 £ 375 CALL L 1341 {MRITE THE TESTED BANK TO SCREEW
0108 59 376 POP Y
0109 58 n POP  BX
D1DA 58 378 POF X
0108 8EDA 3 Hov 05,0
010D 8EC2 380 MOV ES.X
010F C3: 381 RET
382
383
01E0 11 386 MESSI DB 17, 'TEST HEHORY BAWK '

OIET 54455354204D45
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Loc 08J

4D4F5259204241
4E4B20

012 12

DIF3 464 15441402040
454D4F52592045
5252452

0205 08

0206 4641494C454420
28435229

0211 08

0212 20202030203634
8

0214 20343448203132
3842031393248
0323536482033
32304B20333834

+B203434384820
35313248

0000

A-208

LINE

38

386

387

389
%0
91
392
393
39

3%
kil

399
400
401
402

BOOT LOADER LEVELD

SOURCE

HESS2

HESS3

HESS4

BANKS

BODTER

]

08

08

]

SOF THARE

(CPHES

SUFTHARE

END

18, 'FATAL HEMORY ERROR'

11, "FAILED (CR)’
&' 064K

! 64K~ 128K-192K-256K-320K-384K-448K-5 12"

E¥0S

SEGHENT PARA PUBLIC 'CODE’
211} THIS FAR
ENDS

BESIM



SYSTEM TECHNICAL MANUAL

Loc o0sJ

0043 BAOD1D
00Aé BBO201
0049

00A9 33FF
(00AB 8BCA
00AD F3
00AE AB
DOAF 33FF
0081 88CA
0083 F3
0084 AF
0085 7521
0087 DOCO
0089 0OC4
0088 73EC

008D B702
00BF B855AA
002

00C2 8BCA
00C4 33FF
00cé F3
00C7 AB

00¢8 33FF
00¢A 8BCA
00Ce F3
00CD AF

00CE 7508

0000 B6ED
0002 FECF
00D4 7SEC
0006 EBOE

0008 CA0400FEIE R
00DD BD1EF201
00E1 E80000
00E4 EBFE

™ 3o

00€6

00E6 B90300

00E9 BO3EO1FED? R
Q0EE 7203

00F0 83104

00F3 BAGDOO

00F6 B300

00F8

00F8 8BE9
O0FA 8120010
0OFE 8EDA-
0100 8EC2

0102 BBS5AA
0105 A30000 R

LINE

205
206
207
208
209
210

30
12
213

223
ol

25
22
m
228

29
230

BUNT LOADER LEVELO

SOURCE

Hov
nov
RARTST{:
XOR
Hav
REP

XOR
Hov
REPZ

JNZ
ROL
ROL
JHC

Hov
oy
RAHTST2:
nov
XOR
REP

XO0R
nov
REPZ

N

XCHE
DEC
JHZ
JHp

ERRURD: MOV
LEA
CALL
JHP

H HEMORY EXTENSION TEST

HEN BAKK TEST:

cHp
JB
ADD
UNDER: MOV
Hov

HEXT_RANK:
o
ADD
oy
Hov

Hov
Hov

DX, {0COH
AX 01020

TEST WITH A ROTATING ONE

DI.DI
X, DX
STOSH

01,01
XX
SCASH

ERRURD
ALt
LLIDY
RANTST!

BH.2
AX. DAASSH

XX
DI.DI
SToSW

DI.DI
CX,0X
SCASH

ERRORO

AAL

BH

RANTST2

SHORT HEM BANK _TEST

CURSX. 30
BX,HESS?
DiSPL
SHORT ¢

AX, DASSH
BUFFER,AX

STORE AASS

APPENDIX A

BRITE 'FATAL MEMMORY ERROR'

AND STOP PROCESSING

SET BANK COUNTER TO MAX BANKS=236K (S12K)

VERSTON MUMBER ) 10 ?
SET BANK COUNTER TILL

SET BANK INDICATOR

1SAVE BANK COUNTER

51K

SET SEGMEMT FIR MEXT BAHK

$TEST THE FIRST TBO BYTES OF A BANK
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Lo¢ osJ

0108 38060000
010C 7403
010E E98300
0111 E89700

0114 B95555
0117 33FF

0119

0119 B8AASS
011C 4B
0110 BOOD
D11F A4
0120 E2F7
0122 BOSS
0124 44

0125 B9SS5S
0128 33FF
0124

0124 BBAASS
0120 AF
DI2E 7549
0130 B0OO
0132 4
0133 7544
0135 E2F3
0137 BOSS
0139 AE
0134 7530

013¢ 33FT7
013E BEDOSO

0141 B80201
0144

D144 33FF
0146 8BCE
0148 F3
0149 AB
0144 33FF
014C 8BCE
014 F3
014F AF
0150 7527
0152 DOCO
0154 DOC4
0156 73EC

0158 B702
0154 BBSSAA
0150

015D 8BCE
DISF 33FF
0161 F3
0162 AR

0163 33FF
0145 8BCE
0187 F3
0148 AF

0169 750E

A-206

LINE

264
265
266
27
268
269
m
m
m
23
74
275
276
m
278
i
280
281
282
283
284
285
286
287
288
289
29
91
292
293
29
295
29%
297
298
299
300
301
302

303
304
305
308
307
308

33

318

i
31
39
320

i
n

BONT_LOADER LEVELD

SOURCE

L _200:

ADDTSTA:

ADOTSTB:

RUT ONE:

HEM _TEST

CALL

nv
XOR

Hov
STOSH
Hov
ST05B
Loop
Hov
7058

Hov
XOR

Hov
SCASW
N
Hov
5CASE
JNZ
LooP
Hov
SCASR
JNZ

YOR
Hov

Hov

X0k
oy
REP

XOR
Hov
REPZ

JNZ
ROL
ROL
N

Hov
Hov
Hov
XOR
REP

XOR
Hov
REPZ

JNZ

AX,BUFFER
L.200
HENORY_EHD
BANK_DIS

CX,OFFFFR/3
01,01

AXy S5AAH
AL,00

ADDTSTA
AL, 55H

CX.OFFFFH/3
DI.DI

AX, S3ARH

ERRORY
AL/O

ERRORL
ADDTSTE
AL, S5H

ERROR1

01,01
51,8000H

AX. 01028

DI.DI
(X8I
STOSK

DI,01
CXe81
SCASH

ERRORY
ALt
Al L
ROT_DHE

BH,2
AX,0AASSH

CX,SI
DI.DI
§T0SH

1,01
CX,81
SCASH

ERRORL

iFOR A PRESENT BANK

FHRITE AN UNEVEN BYTE PATTERN IN HENORY

$COUNTER OF A ENTIRE BAMK 64 K

iCOUNT OF BIT PATTERN

iSET COUNTER FOR A ENTIRE BANK = 8000 WORDS
#STORE AX INTO HENORY

FCHECK MENORY WITH ACCU



SYSTEM TECHNICAL MANUAL APPENDIX A

BOOT_LOADER LEVELD

XREF SYMBOL TABLE LISTING

HAHE TYPE VALUE ATTRIBUTES, XREFS

SIZE=0000H PARA PUBLIC
01190 BOOTER 2723 277
012AH BOOTER 2833 290
01ABH BOOTER 267 355¢
021AH BOOTER 372 388
0003H BOOTER 97+ 402 402
SIZE=0241H BORD COWMON 'CODE’ 47¢ 70 392
0000H DATA 30+ 263 264
FED4H DATA 498 120
0010H BOOTER 105% 126
0000 SOFTWARE 139 397%
FBOOH DATA 36% 173 238 338 346
FBOIH DATA 37% 172 350 365 .,
SIZE=FEO7H WORD COMMON 'DATA’ 283 54 70 70 70 97
0000 EXTRH 625 175 177 240 340 368
0000 EXTRN 63791
018CH BOOTER 3413 343
DODBH BOOTER 194 199 203 214 230 238

ERRORL. . . . . . L NEAR 01790 BOOTER 284 289 293 304 322 3343
EXECUTE SOFTUARE. L NEAR  0037H BOOTER PUBLIC 60 10 132¢

G0OD BAMK . . . . L MEAR 0171 BOOTER 328%

KEYINP. . . . .. L NEAR  0OOOH EXTRN 63+ 341

L13. ... .. .L NEAR (DOOOH EXTRN 633 375
L20...... L HEAR  OI1IH BOOTER 265 267+

LEVELD. . . . . . L NEAR O0O048H BOOTER 111 1537

LEVELO_FAIL . . . L NEAR  0OSAH BOOTER 143%

LOOK_MAIL_BOX . . L WEAR 001DH BOOTER 102 1187
Hevoevuns V BYTE 000OH DATA 313 157
HEM_BANK_TEST . . L MEAR  OOESH BOOTER 235 248¢
HEM_TEST. . . . . L NEAR  OI50H BOOTER 313+ 326
HEMIS . . . . . V BYTE FEQSH DATA 512 351

HEMORY END. . . . L NEAR  O194H BOOTER 266 332 3467
MESS1 . ..... V BYTE DIEOH BODTER 174 387 3842
MESS2 .00 ans VBYTE QIFZH BOOTER 239 385%
MESS3 . .. ... VBYTE 02054 BOOTER 339 386+
HESSé . .. ... ¥ BYTE  0211H BOOTER 174 387%
HOMITOR . . . . . L HEAR  DOOOH EXTRW 42¢ 107

MWL, . ... NUMBER  0088H  B5% 342

HEXT BAMK . . . . L MEAR OOFEH BOOTER 2563 331
PROCCH. . . . .. HUMBER ~ OODOH 807 {15

RAMSEL. . . . .. NUMBER  O010H  78% 119

RAHTST. . . . .. L NEAR  O0IH BOOTER 141 171%
RANTSTL . . . .. L HEAR  ODASH BOOTER 2073 217
RMITSTIA. . . . L NEAR  OO7EH BOOTER 1823 137
RANTSTIB. . . . . L NEAR  ODFOH BOOTER 1933 200
RANTST2 . . . . . L NEAR  0OC2H BOOTER 2217 234
ROWSEL. . . . . . RUMBER 001 7% 114

ROTONE . . ... L NEAR 01444 BOOTER 2997 309
Blbe o o 00 v VBYTE FEOSH DATA SO% 129 164 352
B ey . VBYTE FEDIH DATA 45 250
SOFTUARE. . . . . SEGHENT SIZE=0000H PARA PUBLIC 'CODE’ 395% 399
STARTS. . . . . . L NEAR  DOOOH EXTRN &2+ 108

s, . ... L NEAR  OO4FH BOOTER 157 139
SWITCH. . . . . . L HEAR  0018H BOOTER PUBLIC 60 114+ 123 130 165 353
SWITCH_TEST . . . L MEAR 0032H BOOTER PUBLIC 60 128%
UNDER . . . . . . L HEAR  OOF3H BOOTER 251 253+

END OF SYNBOL TABLE LISTING
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BOOTER_f0_DRIVER

SERIES-III 8086/8087/8088 HACRO ASSEMBLER V1.1 ASSEMBLY OF MODULE BOOTER_I0_DRIVER
0BJECT HODULE PLACED IN :F1:0H1410.08J
ASSEWBLER INVOKED BY: AB6.86 =F1:DH1610.SRC

Loc 08)

F900 77
F901 7?7
F902 77
F903 7777
F05 77
F906 72
o7 7777
F909 77
F904 77
F90B 77

A-210

LINE  SOURCE
1 +1 $PAGELENGTH(4E) XREF SYNBOLS DEBUG EP NOMR
2
3
4 NARE BOOTER _IO DRIVER
5
é
7 i
8 i
9 H *
10 H DHS 16 BIT EXTENSION FIRMWARE L
11 H 13 H
12 H IDENTIFIER: ANF-OR16FT 0101-00 [
13 HY 1]
14 HU VERSION: 1.0 L]
15 13 #HE
18 i DATE: 24,02.83 ]
17 H #
18 i ORI6. PLANT:  WNCR AUGSBURG H
19 Hi3 e
2 o COPYRIGHT NCR CORP. 1983 ]
21 Y #
n P
i FRERHE i
2%
%
2%
n
b DATA  SEGHENT WORD COMHON 'DATA’
29
30 BUFFER EQU THIS BORD
3t H LABEL  BYTE
32
33 O0RG OF800K
3‘ -
35 CURSX DB 5 7CURSOR - X - POSITION
36 CURSY DB ? FCURSOR - Y ~ POSITION
37
38 ORG OF B30H
39
L] BUFSTA DB ? CRT-BUFFER START AODR.
4
42 ORG OF900H
43
“ CEADL DB 7 §LO¥ BYTE OF CURSOR
45 CEADH DB ? FHIGH BYTE OF CURSOR
44 CDAD DB 7 P0S OF PIXEL
4 5P1 ] ? FSTART OF PAGE 1
[} P11 DB ? FLENGTH OF PAGE 1 LOW
49 LP12 DB i P00 T 1 HIGH
S0 §P2 e ? FSTART OF PAGE 2
51 tP21 DB ? FLENGTH OF PAGE 2 LOW
52 P22 DB 7 i T " 2HIGH
53 INVFLG DB ?
5¢
55 DATA  ENDS
56
57 41 ¢ EJECT
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Lo¢ 08J

0250

0010
0611

0040
0041

0250 E441
0252 DOD8
0254 73FA
0256 E440
0258 €3

0259 E441
0258 2401
0250 7301
025F (3
0240 E440
0262 €3

0000

LIKE

BOOTER _I0_DRIVER

SOURCE

PUBLIC REYINP,KYLOOK, HODCRT , SETCU, CALCHR, DISPL, L _13,015PL1
PUBLIC DISPLAY

BOOTER SEGHENT BYTE COMNON 'CODE’

ASSUME  DS:DATA,C5:BUOTER, 55:0ATA,ES:0ATA
ORG 2504

i v “OUT” EQUATES #e

§ HEH R

RANSEL EQU 10H RAHS SELECT
ROMSEL EQU 1M RO SELECT

i DRIVER FOR KEYBOARD-CONTROLLER 8741

i e IN/OUT™ EQUATES wex

7 HH
KEYDAT EQU 401 FREAD KEYBOARD DATA
KEYSTA EQU 41 SREAD  © STATUS

KEYINP: IN AL,KEYSTA

RCR ALyl
M KEYINP
. AL/KEYDAT READ KEYBOARD-CHARACTER

RET

KYLOOK: IN AL/ KEYSTA
AND L2
JNL SHORT L_1
RET

L1z IN AL/REYDAT
RET

CRT-ROUTIHES

i #an CONTROL CHARACTER EQUATES e
i FHHHE

NoMOV  EQU 00H ;NG CURSOR MOVE
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Loc 08J

0024
0020

oot
00se

00AL
00A0

0002

0068
0049
0044
004¢
0a70
0020

1000
1000

> @ oo~ & o I &
235284998

3 ABFO
) 7438
3000

A-212

157
158

183

BOOTER_I0_DRIVER

jSTART DISPLAY/END IDLE-HODE
SPECIFY CURSOR-POSITION

SPECIFY FIGURE DRANING-PARAMETER

FURITE DATA INTO DISPLAY HEMORY
7 (CONMAND+TYPE+HODE)

iDATA TRANSFER BYTES

FHODE OF Ritd HEORY CYCLE
FREPLACE BITH PATTERN

SOURCE
PROWPT EQU 28
SPACE  EOU 204
NEWL  EQU &
HOHE  EQU [}L]
SCRER  EQU OCH
RUBOUT EQU 8BH
H
i GDC-EQUATES
i
CHARA  EQU 80 80 CHARACTER/LINE
H ##% GDC PORT EQUATES s
' | HHHHHHH
Ghcco EaU OAIH FURITE CORNAND
6DCSTA EQU 0AOH sREAD STATUS
GOCPAR  EQY 0AOH
H #i# GOC STATUS EQUATES e
: O
FIFULL EQU 024 iFIFO IS FULL
i #2 GDC CONMAND EQUATES #xx
$ Y
START  EOU 4BH
CURS  FaU 49H
HASK_  EGU 404 LOAD MASK-REGISTER
F165  EQU 4CH
PRAN *~ EOU 04 LOAD PARAHETER-RAH
WDAT  EQU 200
TYWORD EQU 00H
HOREPL EQU 00H
HODCRT: PUSH  BP
PUSH  SI
PUSH DI
PUSH  BX
PUSH (X
PUSH DX
PUSHF
PUSH  AX

i ik CHECK IF ANY CONTROL CHARACTER x

TEST
J
P

AL, OFOH
SHORT SETCHA
AL HoroV

SAVE ASCII-CHARACTER
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BOOTER _I0_DRIVER
Loc 08J LINE  SOURCE
0271 %437 184 J GETRE N0 CURSOR MOVE
0273 388 185 CWP ALMEBL
0275 7404 186 JE SHORT CARRET FCARRIDGE RETURN
0277 3001 187 CHP AL HOKE
0 720 188 E 3 SHORT CHP FHORE POSITION
0278 3C0C 189 CWP AL,SCRER
027 %423 190 JE SHORT SCERA 7SCREEN ERASE
027F EB26 191 JiP SHORT SETCHA SET CHARACTER INTO CRT-BUFFER DEPENDING
192
0281 C40600F800 R 193 CARRET: MOV CURSX,D
0284.ADDIF8 R 194 WV AL,CURSY
0289 FECO 195 N L
0288 319 196 P AL
0280 7507 1 NE CAR1
02F 30 198 PUSH  AX
0290 E88700 199 CALL  SCROLM
0293 58 200 PP A
0294 FECB 201 DEC A
0296 A201F8 R 02 CARI: MOV CURSY,AL
0299 EB2F 203 Jp SHORT GETRE
04
05 H -#u% CURSOR HOME POSITION sex
206 ; R
07
0298 3300 208 CHP: XOR  AXAX
0290 A300F8 R 29 HOV  WORD PTR CURSX,AX
0240 EB28 210 JHP SHORT GETRE
211
1M i ¥ SCREEN ERASE ez
213 N
0242 EBB800 214 SCERA: CALL  MCLSCR
0245 EBF4 215 WP CHP
21
m j #xe SET CHARACTER we
218 i
0247 A100F8 R 219 SETCHA: MOV AX,WORD PTR CURSX
020 3630 m (P AL,S0 FEWD OF LIHE ?
0286 7504 1 JNL SHORT CHAt
026E 3200 m X0R  ALAL
0280 FEC4 p2x] I M 7 INCREMENT CURSY
0282 BOFC19 24 CHAl: W ML,DS
0285 7507 yor) JHZ SHORT CHA2 FEND OF SCREEN ?
0287 50 226 PUSH  AX §AH = Y POSITION
0288 EBBFOO0 m CALL  SCROLM AL = X POSITION
0288 58 m POP  AX
0280 FECC 9 DEC M
028E 8BC8 230 CHA2: MOV CX,AX F(CX = Y AND X POSITION
0200 FECO 21 IN AL FNEXT CURS POSTION
0202 A300F8 R m B0V WORD PTR CURSX,AX
0X5 58 3 PoP  AX FRESTORE ASCIT CHARACTER
0265 30 yed PUSH X
027 E80900 235 CALL  URMCHR 7(A) = ASCIT CHARACTER
23 # (B)=Y-POS, (L) = X-POS
0A 58 237 GETRE: POP  AX
028 9 238 POPF
0x¢ 54 239 PoP DX
02C0 59 240 X
OXE 5B %l PoP  BX
b2AF ¥ %2 Pop DI
0200 SE %3 PoP 8L+
21 %4 {4 »
022 €3 45 RET
%6
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Loc 08J !

02F3 EBC400
02F4 B04C
02F8 81801
028 8002
02FD EB1901
0300 3200
0302 EB1401
0305 €3

0306
0306 F70603F9FFFF R

0316 A300F9 R
0319 €3

0314

0314 BOSO

031C FéES

O31F 030503F9 R
0322 BADOO7

03%5 3C2

0327 7269

0329 28(2

0328 EBES
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SOURCE

G0 C DRIVER ROUTINES

JENTRY:

URHCHR

SETCCA:

CALCHR:

CALCH2:

CALCHI:

(AL) = ASCIT CHARACTER
(CH) = Y-POSITION
(CLY = X-POSITION

PUSH
PUSH
PUSH
PUSH

(ALL
CALL
CALL
Hov
CALL
PoP
CALL
Hov
CALL
pop
POP
Pop
RET

CALL
Hov
CALL
Hov
CALL
X0R
CALL
RET

TEST
JNZ
Hov
HUL
Hov
ADD

RET

CALCHR
SETCU
SETCCA
AL, UDAT+TYHORD+HOREPL
0UTCHD

AX

UTPAR
AL, INVFLG
QUTPAR

44

)4

BX

SETHSK
AL,FIGS
ouTCHD
ALy2
OUTPAR
ALyAL
OUTPAR

5P1,0FFFFH

SHORT CALCHI
AL.80

CH

CHy0

AXy X

HORD PTR CEADL,AX

AL.80

CH
AX,8P1
DX, 25480
X, DX
CALCH2
AXsDX
CALCH2

jCALCULATE CHARACTER-POS.
FSEND CHARACTER

i{A)=ASCT1-CHARACTER
SFETCH ATTRIBUT

PYeg0 + X = (CEADL)
7 (CH)= Y-PO§

i (City=Y-POS

Y+ 80
F(5P1) + (Y=B0)=AX



SYSTEM TECHNICAL MANUAL

Lo¢ 08J

0320 EB4FO0
0330 E80700
0333 E85800
0336 E8BBO0
0337 €3

0334 8020
033C E80400
033F BO20
0341 EB0500
0344 3200
0344 ESD000
0349 €3

0344 8BIEO3F9
034E B91ECOF?
0352 E88400
0355 EB6200

0358 BO4C
035A EBBAD0
0350 8002
035F E8B700
0342 BO4F
0364 E8B20D
0367 3200
0349 E8ADOD

034C ESCBFF
036F BBIEDOF9
0373 E84300

0376 830603F9S0

0378 AOD6F9
037E FECB
0380 7503
0382 EB7D70
0385

0385 A206F9

0388 FEQS0AF9
038C EBS3

038E 33C0

0390 A303FY
0393 A307F9
0396 A20AF9

LR

310

35
36

BOOTER _I0_DRIVER

SOURCE

HCLSCR:

CLRL:

SCROLN:

L3t

INIT1A:

#ead CLEAR SCREEN wees

N
CALL  SETCR
CALL  CLRL

CALL  INITIA
CALL  SCROLY
RET

Hov AL, UDAT+TYUORD+HOREPL

CALL  OUTCHD
Hov AL !
CALL  OUTPAR
XOR AL.AL
CALL  OUTPAR
RET

#axx SCROLL SCREEN e

APPENDIX A

$SET CURSOR IN HOME-POS.
FCLEAR SCREEN

iSET PARTITION

+SPACE-URITE

{CLEAR ATTRIB.

HASHHHE TS
oy BX,5P1
nov WORD PTR CEADL.BX
CALL  SETCU #SET CURSOR
CALL  SETHSK 7SET WORD-TRANSFER
Hov  AL,FIGS FSET LENGTH (80-CHAR)
CALL ~ OUTCHMD :FOR DELETE ! LINE
nov A2
CALL  OUTPAR
Hov AL, 80-1
CALL  OUTPAR
XOR AL AL
CALL  OUTPAR
cALL (LR CLEAR LAST LINE
nov BX,MORD PTR CEADL SET CURSOR
CALL  SETCU
ADD SP1,80 FPOINTER + BO-CHAR.
Hov AL, LF12
DEC AL FLENGTH1 - 1
JNZ SHORT L_31
Jip NI
Hov  LPI2,AL
IN LP22 LENGTH2 + 1

JHp SHORT SCROL1

XOR AKX
Hov SP1,AX
Hov SF2.AX
Hov LP22,4L

A-215



BOOTER_I0_DRIVER

Lo¢ 08J LIKE SOURCE
0399 C40606F919 R n Hov LP12,25
039 C3 3 RET
375
039F E32600 378 SETCR: CALL  CUHoNI THHOLE GRAPHIC HOME
03A2 EB1500 n CALL  SETHSK
0345 BO4C n Hov AL,FI6S SET DIRECTION AKD NUMBER AND BORDS
0347 E84900 wn CALL  OUTCHD
03A4 BOO2 380 Hov ALy2 iDIR = 2
034C EBSADD 381 CALL  ouTPAR
(034F BOFF 382 Hov AL, OFFH JLENGTH 18K WORD
0381 EB4300 383 CALL  oUTPAR
0384 BO3F 384 Hov AL, 3FH FHIGH BYTE
0384 EBSDO0 38 CALL  OUTPAR
0389 €3 388 RET
387
0384 BO4A 388 SETHSK: ROV AL, HASK_ 7SET MASK TO STORED VALUES
03BC EB5400 389 CALL  oUTCHD
038F BOFF 390 Hov AL, OFFH 7LOAD LOW BYTE
03C1 EBS500 m (ALL  OUTPAR
03¢+ EBS200 392 CALL  OUTPAR
03¢7 €3 393 RET
394
0308 8049 395 Cuson1: KoV AL, [IRS
03CA EB4600 398 CALL ~ OUTCHD ;CURSOR HOME
03¢0 3200 7 XOR AL AL
03(F EB4700 398 CALL  OUTPAR
0302 EB4400 399 CALL  OUTPAR
0305 E34100 400 CAML  OUTPAR
0302 €3 401 RET
402 v
0309 BO49 403 SETCU: MOV AL,(URS
0308 E33500 404 CALL  0oUTCHD SET CURSOR
030E ADDOFS R 405 Hov ALy CEADL FLOM BYTE OF CURSOR
03E! E33500 408 CALL  OUTPAR
03E4 ADDIF9 R 407 HoY  AL.CEADH tHIGH BYTE OF CURSIR
(03E7 E82FG0 408 CALL  OUTPAR
03EA ADO2FS R 409 nov AL,CDAD FPOSITON OF PIXEL
03ED ES2900 410 CALL  OUTPAR
03FD €3 411 RET
412
03F1 BO70 413 SCROL1: HoOV AL, PRAHH0
03F3 ES1000 414 CALL  OUTCHD SET START AND LENGTH OF
03Fé B9080D 415 Hov cx,2 SPAGE 1 AND PAGE 2
03F9 8D1E03FY R 418 LEA BX,SF1
03FD EB2A00 417 CALL  SEMPAR
0400 €3 418 RET
419
0401 3300 420 INI10: XOR AX,AX
0403 A303F9 R 421 Hov SP1.4X
0406 A307F9 R V74 Hov SP2,AX START OF PAGE 1 =0
0409 A20AF9 R 43 Hov LP22,AL FLENGTH OF PAGE 2 = 0
040C C40606F919 R 424 Hov LP12,25 FLENGTH OF PAGE 1 = 25
0411 EBDE 425 Jie SCROL1
428
A
428 i ##¢ SUBROUTIHES OF GDC #x¥
429 H IR
430
0413 E80900 431 OUTCHD: CALL  FIFRDY FPUT A CONAND IN FIFO
0416 E4A1 432 out GDCCOM AL
0418 €3 433 RET
434
0419 E80300 435 OUTPAR: CALL  FIFRDY iPUT A PARANETER TO FIFO .
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BOOTER_I0_DRIVER

APPENDIX A

READ GDC-STATUS
§JUsP IF FIFO FULL

LOAD PARANETER
$OUTPUT PARARETER

7LOOP UNTIL END OF PARAETER-LIST

Loc 08J LIKE SOURCE
041 E4AD 436 ouT GDCPAR.AL
041E C3 437 RET

438
041F 9C 439 FIFRDY: PUSHF
0420 50 40 PUSH  AX
0421 E4AD 441 FIFO10: IN AL,GDCSTA
0423 2402 442 A ALFIFULL
0425 75FA 3 ML FIFO1D
0427 58 44 POP A
0428 90 445 POPF
0429 €3 e RET

441

43
0424 49 SENPAR:
0420 8AD7 450 v AL, [BX]
042C EBEAFF 51 CALL  OUTPAR
D42F 43 452 K BX
0430 EXF8 433 LOOP  SENPAR
0432 €3 54 RET

455

4%

457 H

438 H

459 i SUBROUTINES

460 i

41 i

462

443

¢ H ° #xx DISPLAY ROUTINE was

465 { T

446
0433 2E8A2F 467 DISPL: nOv (4, CS:0BX]
0436 43 448 L_13:  INC BY
0437 2E8A07 469 Hov  AL,CSs[BXD
0434 EB26FE 470 CALL  NODCRT
043D FECD 471 DEC CH
043F 75F5 4n KL
0441 43 43 I X
0442 C3 474 RET

475
0443 8A07 478 DISPLI: MOV AL,(BX]
0445 EB1BFE 477 CALL  HODLRT
0448 43 478 INC BX
0449 E2FB 4 LOOP  DISPLI
0448 €3 480 RET

481
044¢ 482 DISPLAY PROC FAR

483
044C BAOF B4 Hov CL,[BX1
044E 32ED 485 XoR  CH,CH
0430 43 48 DISP J: INC BX
0451 8AD7 487 Hov  ALIBX1
0453 EBODFE 488 CALL  MODCRT
0456 E2F8 489 LOOP  DISP N
0458 CB 90 RET

491

492 DISPLAY ERDP

493

A-217



BOOTER _10_DRIVER

XREF SYMBOL TABLE LISTING

HANE

775E6

BOOTER.
BUFFER.
BUFSTA.
CALCHI.
CALCH2.
CALCHR.

CART.

CARRET.

DaAD.
CEADH
CEADL
CHAL.
ChA2.

CHARA .
CHP . .

CLRL.

CUHOM1.

CURS.

CURSX .

CURSY

DATA. .
DISP _N.

DISPL

DISPLL.
DISPLAY
FIF010.
FIFRDY.
FIFULL.
FI65. .
GDCCON.
6DCPAR.
GDCSTA,
GETRE .
HOHE. .
INI10 .
INIT1A.
INVFLE.
KEYDAT.
KEYIWP,
KEYSTA.
KYLOOK.

Ll
L_13.
L31.
L1,
LP12.
Lp21.
LP22.
H

HAsk._

HCLSCR.
HODCRT.
HOREPL.

NERL.
Homov

OUTCHD.
DUTPAR.

A-218

TYPE

SEGHENT
SEGHENT
V BORD
Y BYTE
L NEAR
L HEAR
L REAR
L HEAR
L HEAR
V BYTE
V BYTE
V BYTE
L REAR
L HEAR
HUHBER
L HEAR
L NEAR
L NEAR
NUNBER
Y BYTE
V BYTE
SEGHENT
L HEAR
L NEAR
L NEAR
L FAR

L REAR
L NEAR
HUHBER
NUMBER
NUHBER
NUHBER
NUNBER
L NEAR
KUMBER
L NEAR
L HEAR
V BYTE
HUMBER
L MEAR
NUHBER
L MEAR
L NEAR
L MEAR
L NEAR
V BYTE
V BYTE
Vv BYTE
V BYTE
V BYTE
HUMBER

NUHBER
HUMBER
L KEAR
L HEAR

ATTRIBUTES, XREFS

SIZE=000CH PARA PUBLIC
SIZE=0459H BYTE COHMON 'CODE’
DATA  30%
DATA 4%
BOOTER 290 298+
BOOTER 2937 304 306
BOOTER PUBLIC 41 264 2887
BOOTER 197 2023
BOOTER 186 193¢
DATA 463 409
DATA 453 407
DATA 448 295 336 350 405
BOOTER 221 2245
BDOTER 225 230+
137%
BOOTER 188 2083 215
BOOTER 315 321+ 349
BOOTER 376 3952
156+ 395 403
DATA 35¢ 193 209 219 232
DATA 36+ 194 202
SIZE=F90CH WORD COHHON 'DATA’
BOOTER 4867 429
BDOTER PUBLIC 61 467+
BOOTER PUBLIC 61 476% 479
BOOTER PUBLIC 62 482% 492
BOOTER 4413 443
BOOTER 431 435 439%
150% 442
1587 280 340 378
143+ 432
1453 436
1443 H41
BOOTER 184 203 210 237+
1243 187
BOOTER 358 4207
BOOTER 314 349+
DATA 537 271
90 97 104
BODTER PUBLIC 61 943 96
913 94 100
BOOTER PUBLIC 61 100%
BOOTER 102 104+
BOOTER PUBLIC 61 448% 472
BOOTER 357 3597
DATA 487
DATA 497 355 340 373 424
DATA 513
DATA 523 362 372 423
DATA 312
157% 388
BODTER 214 314+

b47 67 494

283 95 67 67 67

BOOTER PUBLIC 41 169% 470 477 438

1643 267 321
1237 185
1208 183

BOOTER 268 281 322 341 379 389 396 404 414 4317
BOOTER 270 272 283 285 324 326 343 345 347 381 383 385 391 392 398 399 400 404 408 410 4353
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PRAN. .
PRONPT.
RAMSEL.
ROMSEL.
RUBOUT.
SCERA .
SCRER .
SCROL1.
SCROLA.
SENPAR.
SETCCA.
SETCHA.
SETCR .
SETCU .
SETHSK.
SP1..
..
SPACE .
START .
TYORD.
AT, .
URICHR.

TYPE

§§
b

siz8id

<<rrr-rrereee

LH

L HEAR

VALUE

00704
00264
00104
00114

03F
D426

0000H
00200
0203

BOOTER_I0_DRIVER

ATTRIBUTES, XREFS

1593 413

1217

5%

76

1263
BOOTER 190 2143

1253 189
BOOTER 317 363 4133 425
BOOTER 199 227 335%
BOOTER 417 4493 453
BOOTER 246 27%%
BOOTER 182 191 219%
BOOTER 314 376
BOOTER PUBLIC 61 265 337 351 403%
BOOTER 279 338 377 388%
DATA 473 289 301 335 353 370 416 421
DATA 50% 371 422

1225

155¢

1625 267 321

1608 267 321
BOOTER 235 75%%

EXD OF SYWBOL TABLE LISTING
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