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VGT 14 THE VGT - VIDEQO GRAPHICS TERMINAL PAGE 2

LOC OBJECT CODE ADDR1 ADDRe STMT SOURCE STATEMENT ASM H V 05 14,53 Q06/19/76
2 PRINT OFF SUPPRESS LISTING OF MACROS 1,002
1037 PRINT ONs GENs NODATA 1,006
1038 GBL A £Ea(256) 1,008
105D ok Heok om0 ok e ok ok ok e 3ok Sk S R o 7 5 ok A i s 3 ok 3 ok o R o o ok S o sk o Sk sk ook sk ol oK o o o o ok o sk ok sk ok sk o sk ok ok ok Sy
1040 = 3a
1041 * Ge
1042 = TATTTT HH HH EEEEEEE Vv Y GGGGG TTTETT Se
1043 = i % HH HH 3 VvV \AY GG GG 2 i 6
1044 * Ty HH HH EE Vv v GG ¥ Te
1045 =#® T HHHHHHE EEFEER VvV VvV GG Tl Be
1040 = Tl HH HH EE AAYS GG GGG T Se
1047 % E ] HH HH EE \"AYAY GG GG 17T 10e
1048 ¥ TT HH HH EEEEEZS Y GGGGGG TT 11
1049 =*® 12
1059 = 13
10851 * 14e
105 * 15
1055 * 16e
1U%4 % THIS IS THE SOFTWARE FOR THE SLAC-STANFORD VIDEO GRAPHICS TERMINALSe 17
1055 * 18e
1056 % IT HAS BEEN WRITTEN (IN LATE 1975 AND EARLY 1976) BY 3 19e
1657 # LEN SHUSTEK AND 20a
1058 % ED FRANK 21
1059 #* WITH SUGGESTIONS FROM OUR FRIENDS 22e
1060 = 23a
1061 % IT SUPPORTS ALL SORTS OF NEAT THINGS 2%
1062 * 25
1063 = 26e
1064 =* 27
1065 = MAILING ADDRESS: COMPUTAT ION RESEARCH GROUP 28s
1066 =% STANFORD LINEAR ACCELERATOR CENTER 29e
1067 * PeseOs BOX 4349 30
168 % STANFORDs CALIFORNIA 94305 3la
1065 = 32
1070 33
1071 % 346
1072 % THIS SOFTWARE IS WRITTEN USING THE SLAC B080 ASSEMBLY., 35
1073 % wHICH IS A MACRO-ASSEMBLER BASED ON THE IBM 370 ASSEMBLER Hae 36
1074 * FOR DOCUMENTATION SEE COMPUTATION GROUP TECHNICAL MEMO #1774, 37e
1075 % AVAILABLE FROM SLAC. 38e
1076 = 39
1077 % THE VGT IS A BEAST s WHOSE RESPONSIBILITY FDR EXISTENCE BELONGS 400
1078 * 7032 41,
1079 * 42
1080 = LEN SHUSTEK AND 436
1081 #* FOREST BASKETTa» 444
1682 * 4S5,
N8I RondF LT BYTES s 1 BY Al MEANS  BYTLE I T BAGCKs 460
1084 = 47 e
1085 % FURTHER INFORMATION ABOUT THE INTERNAL STRUCTURE OF THE VGT IS 48e
1085 % IN COMPUTATION GROUP TECHNICAL MEMO #175, AVAILABLE FROM SLACS 49,
1¢87 * 5GCe
1088 *x Sle
1L 89 e sk o o o kol sk sk o e ok o e ale sk e ol ok Sk ok e 3¢ e oo e abe ke ob e o sk ok ok e R e ok gl 3¢ ik i e ok sie s ke ade s e e sl e sl e ok ok ke ol ke o ok X S2e



VGT14 THE VGT - VIDEOC GRAPHICS TERMINAL PAGE 3

LOC OBJECT CODE ADDR1 ADDRZ2 STMT SOURCE STATEMENT ASM H V 05 14.53 06/19/76
1091 *DEFINITIONS 544
QOO0 I 1092 VGT CSECT 554
193 ASCII . DEFINE ASCII CHARACTER SET 554002
00020 1130 @asP EQU  E@(CY *) 560
1132 *INCLUDE #VGTDEFNS USER LJS GRO CG ON CAT 57
1133 sk ook o s o ook e e ol ool sk sl e o o e i ele o ok o o aiode e ok o st ok sk i sk ok o ok e sl o v e i e 3k i ek s sk i e oig ok sl ok sk sk e ok sk o Xk 576001
1134 * % ' ST7e002 .
1135 x THE VGT - VIDEO GRAPHICS TERMINAL X 57,003
1136 * % 574004
1137 * #3%k% HARDWARE DEFINITIONS %4k * 574005
1138 % * 57006
1139 * * 574007
1140 %ok R % R ook ook ok s ok e i s e ok ke ¢ ok 3 5K o R 33k ko K ok ok s e de sde ok ol e sk e e ke ok sk e e ik e e % ik ik s st e e ol ok ok o ke e e ok 3k ok ST« 008
1141 % LAST UPDATE 23 MAY 76 LJS 57009
1142 % 5701
1143 % MEMORY MAP 57011
1144 * 574012
00aU0 1145 K EQU 1024 570013
00000 1147 ROM EQU 0 %K ROMS 57014
02000 1149 CPURAM EQU  8%K CPU SCRATCHPAD RAM 570015
0CD80 1151 CPURAMSZ EQU 128 SIZE OF IT 574G16
2800 1153 CHGENROM EQU 10%K STANDARD CHARACTER GENERATOR 574017
03000 1155 CHGENRAM EQU 12%K WRITABLE CHARACTER GENERATOR 57018
040¢C 1157 RAM EQU 16%K VIDED RAM 57019
C4400 1159 WRAPADDR EQU 1 7%K WHZRE DISPLAY HARDWARE WRAPS TO 5702
1161 * 57.021
1162 * 57022
1163 % 1/0 SYMBOLS MARKED *(PDORT') ARE I1/0 PORTS, 57023
1164 * OTHERS ARE BIT-WITHIN-PORT DEFINIT IONS. 57024
1165 * 57025
1166 * 57026
1167 * INPUT PORTS 576027
1168 * 574028
0084 1169 KEYBOARD EQU  X'84' (PORT) KEYBOARD CHARACTER, X'80' IS STROBE 574029
00085 1171 STAT3ITS EQU X185' (PORT) STATUS BITS: 5703
CO010 1173 KBNEWCHR EQU  X'10° NE#4 KB CHAR (IE STROBE CHANGED) 570031
MGC8 1175 FRAMECNT EQU X108 EVEN/ODD FRAME 3IT 574032
00004 1177 FRAMEINT EQU X104 END-OF-FRAME INTERRUPT 57033
00002 1179 KBATTN  EQU X102? KEYBOARD 'ATTN' KEY PRESSED 57034
CO0C1l 1181 K3RPT EQU  X'01°¢ KEYBOARD 'REPEAT' KEY PRESSED 57035
00041 1183 URTSTAT EQU X141' (PORT) USART STATUS 57+036
DOCC1 1185 URTTXRDY EQU X101 XMIT READY BIT 574037
0002 1187 URTRXRDY EQU X102 RCVR CHAR READY 570038
CO038 1189 URTRERR EQU  B'0011106004 RECVR ERRORSs PUNTs 574039
00001 1191 URTRCV EQU  X'01' (PORT) USART RECEIVED CHARACTER 57e 04
0086 1193 ATODVAL EQU X*86' (PORT) VALUE OF LAST A/D CONVERSION 57041
00087 1195 PARIN EQU X187* (PORT) PARALLEL DATA INPUT 576042
G001 1197 PRTREADY EQU X101 VERSATEC PRINTER READY BIT 57043



OBJECT CODE

DU0B86
ouo87
QCO80
DUQ 80
DOC40
Q00 20

GO0 8E
e se
00 CE
DOOAR
GOCAE
Gudesd
QOOBE

G0 080

TERMINAL

i
-
k4
-.4

QSN AE WAV \WRAVE VR AV \OH AV S AV VR SIS AVE SR VI U0 AU RN \OR VR )V

COoUOUOUNPELFLUNWWUNNNNNR SR e D000 00

-

o e e e e I S S e T e S S S e T el S el S S S Tl et S S T U S T T T
)R \RRAVE AV AVH LY B AVE SV \S)

MeE=ONUIWHONOUWRONOWREONOU=ONUIGRONTT W =S

SOURCE

3 3

RSFRMINT
RSURTINT
UCISAODDRH
DI SADDRL
BELL
CHUTNED
MODESET
REVRSVID
SCRNBLNK
NOROMCHR
URTCLOCK
GRAPHMD
QU ICKMD
SI XTNMD
URT T
URTINTRS
URTMODE
URTX1IMD
URTBREAK
URTRSBRK
URTRSERR
URTXMT
URTSRPEED
KBRESET
ATODsSEL
ATODSTRT
KBCLICK
PARCUT
PARRESET

*

%
CMDKEY

STAT EMENT

BUITRYUT I PORTS

EQuU X¥*g2"
EQU X183
EQU X841
EQU X185
EQU X'86"
EQU Xina Tz
EQU X801
EQuU X280
EQu X240
EQU X200
EQuU Xxrge?
EQU X110
EQuU K02
EQU X011
EQU X24a1
EQU B'0101
EQU 8'0111
EQuU B'Wi11
EQU B'3000
EQU B*O000
EQU BYQO01
QU b Sl 2 1
EQU R UEES
£Qu X196
EQuU XT9E?

EQU X*A6?
QU X*AE?"
£QU
EQU X BE.

EQU

(PORT)
{PORT)
(PORT)
(PORT)
{PORT)
{PORT)
{PORT)

-

ol el s R R e S
H | ® e s e s =&

o~ S O3 et bt s ) g
DUV U =D T
OO ke = e s

(@]
3]
<

(PORT)
(PORT)
(PIRT)
(PORT)

PAGE 4

ASM H V 05 14,53 06/19/76

RESET FRAME INTERRUPT

RESET USART INTERRUPT

HIGH-ORDER DISPLAY ADDRESS

LOW-0ORDER DISPLAY ADDRESS

BEEPER

LS TOLIINE (8EEROW 1) 70 DISPLAY

CONTROL BITS:

REVERSE VIDEGO CONTROL

SCREEN BLANKING CONTROL

NO ROM CHARS (RAM ONLY) IN TEXT MODE
USART EXTERNAL/INTERNAL CLOCK CONTRL
GRAPH MODE

QUICK MODE FOR RAM ACCESS

15 RASTERS/ROW MODE
USART CONTROL BITS:
INTERNAL. RESET . {:TO
ASYNCs, EVEN PARITY,
ASYNCSEVEN PARITY,
SEND BREAK

RESET BREAK

RESET RCV ERR, RCV ENB, DTRs, XMT ENB
USART TRANSMITTED CHARACTER

USART BAUD RATE; 4 BITS RCV, 4 XMIT
RESET KB 'STROBE FE ((1E YKBNEWCHR?")
SELECT ANALOG SOURCE BY 1 OF A3-AQ
START A/D CONVERSION (20 USEC,)
KEYBOARD CLICK

PARALLEL DATA 0UT

PARALLEL OUTPUT "RESET

SET MODE)
7BITS, 16XCLK
7BITSs 1XCLKL=-~

S7045
57046
S7:047
S7048
S7 04S
5705
57051
57e 052
574053
57054
S7: 055
57056
57057
S57e 058
57059
57406
57061
S57e 62
57063
570 064
57065
57« 066
57067
57068
57069
ST« 07
S7071
57« G672
57073
57« 074
576075
57076
58e
59



VGT 14 THE V6T '~ VIDEGC GRAPHICS TERMINAL PAGE 5

Lo OBJECT  QDDE ADDR1 ACDRZ STMT SOURCE STATEMENT ASM H V 05 14,53 06/19/76
1265 o ko ook ok s ok sk ook ke Sie sl 3otk Rk ok ok e sk ok e ool ol ol e e o ol ok g i ol ok ol e s ok ik ol ol i ok ke ol e o sl ke S o sk ol ook e ok 6le
1266 * 626
1267 * ASSEMBLY CONSTANTS AND RAM LOCATIONS &3,
1268 * Eay
1263 b sk ok o ook ok ok ok ok 3ok o ekl sl e R Rk ok ok o ko ok ook ok oK o of ok ok sk ok sk sk ok st ok ok skt sk stk sk sk ok K 65
1270 * 664
04000 1271 TEXT EQU RAM (WILL BE WRAPADDR) €76
00051 1273 LINESIZE EQU 81 CHARACTERS PER LINE €86
00025 1275 NLINES  EQU 37 LINES PER SCREEN 696
COBBS 1277 SCRNSIZE EQU LINESIZE*NLINES CHARACTERS PER SCREEN 70
OBBFZ2 1279 TEXTSIZE EQU 47*K/LINESIZE*LINESIZE .
04000 1281 GRAPHEVN EQU  TEXT LOCATION OF EVEN GRAPH LINES 724
69151 1283 GRAPHODD EQU TEXT+257%LINESIZE (DCATION OF ODD GRAPH L INES 73
004BF 1285 TOPOFF EQU 15%L INESIZE LOCATION TO START GRAPH DISPLAY AT 744
1287 * 756
0COTOD 02000 1288 ORG CPURAM 764
1290 * 77
002¢ 30 1261 CURSLOC DS 2 LOCATION OF CURSOR 78
002302 1293 CURSX DS 1 COLUMN NUMBER (ORIGIN 0) 79
002003 1295 CURSCTR DS 1 COUNT FOR CURSOR BL INK 80e
0o2nna 1297 CURSCHAR DS 1 CHAR DISPLACED BY CURSDR 8le
0C2¢05 1299 PREVCHAR DS 1 PREVIOUS CHAR TYPED OR RECEIVED 824
002006 1801 ESCCHAR DS 1 ESCAPE CHAR {(MUST FOLLOW PREVCHAR) 83
1303 = (X'FF' FOR CR-LF SEQUENCE) 844
032007 1304 PRVCCHAR DS 1 LAST <CMD>COMMAND 85
0C20¢8 1306 KEYCTR DS 1 COUNT FOR CHAR REPEAT 86
002009 1308 KEYSAVED DS 1 CHAR TO BE REPEATED 87
00200A 1310 NXTCHLL | ‘DS 2 ADDR OF NEXT CHL1TAB ENTRY TO USE 88.
00200C 1312 NXTDISA /D5 2 NEXT DISPLAY ADDR TO BE LOADED 89,
DG200S 1314 SAVDISA DS 2 SAVED DISPLAY ADDRESS AT "HOME"™ TIME 90+
002010 1316 SCRCTR DS 1 SCROLL COUNTER S1e
002011 1318 BRKSTATE DS 1 IS BREAK BEING ISSUED 924
302012 1320 TIME DS 4 HHMMSSTT, IN DECIMAL Q3.
002015 1322 TIMELOC DS 2 LOCATION OF TIME MSG Sie
002018 1324 CLRFLG DS 1 MSB=1 FOR CLR NEEDED, LSB FOR BANNER  O5a
1326 * X'C0® FOR CLR TO ZERD, NOT BLANK 96,
002019 1327 FLAGS DS I MI SCELLANEOUS FLAGS S7e
00080 1329 FULLDUPL EQU X 1301 FULL DUPLEX MODE S8e
c0D01 1331 TABREF  EQU X101 HAVE TABS BEEN CLEAR? S9e
1333 =% 100
00201A 1334 MODEBITS DS 1 CURRENT MODE BITS (SEE “MODESET™) 101
002018 1336 PUTPTR DS 2 NEXT FREE BUFFER LOCATIN 102,
602010 1338 GETPTR = DS 2 NEXT BUFFERED CHAR TO PRCESS - 403
DU201F 1340 LCLMODE DS 1 SEND TO COMPUTER=0,NOT=ANYTHING 104e
De20 30 1342 HELPWHER DS 2 HELP INFO CURRENT LOCAION 105,
pG2n22 1344 PUTMODE DS 1 PUTTING INTO BUFFER MODE 1066
002023 1346 CRLFOVR DS 1 1076
202024 1348 CNTLOMD DS i IS COPY OF FLAGS FOR FULLDPLX FAKE 1086
De2025 1350 ALLOWGMD DS 1 N=ALLOW GRAPH MODE, NZ = NO GMODE 109,
1352 * 110
po2026 1353 XMITTYPE DS 1 131,
002027 1355 XMITGET DS 2 ADD OF WHERE TO GET CHAR TO SND 2
002029 1357 XMAITRUT 08 2 ADD OF WHERE TO PUT CHAR IN BUF 113,
0062028 1359 CRCNT DS 1 NUMBER OF <CR> IN XMIT BUF 114,
pracac 1361 DERCHT | DS 1 WHETHER OR NOT DCl1 HAS BEEN SENT 115,



Lo B o
NN
v iv
nmo

QO

1363 * (I«Es» CLEAR TO SEND)

1364 * MUST FOLLOW CRCNT

1365 XMITHAN DS 2 ADD OF XMITING ROUTINE

1367 HTABTAE DS 10 TABT ABLE
Q2039 1369 ENDLEN £QuU * THIS "I'S WHERE ' LENNY ' ENDS

1371 *

YET 8 & MORE LOCAL RAM DEFINITIONS APPEAR AT THE START OF

Y373 * THE GRAPHMODE CODEs

1374 *
Co0C s 1375 CURSTIME EQU 8 8760 SECOND FOR CURSOR BL INK
B0014 1377 KE¥YRPTD | EQU 20 2/5 SECOND CHAR REPEAT DELAY

1379 KEYRPTR ' EQU 3 20 REPETITIONS PER SECOND



VGT1 4 THE VGT - VIDECO GRAPHICS TERMINAL PAGE 6
IR OBIECT L CRDE ADDR1 ADDRZ2 STMT SOURCE STATEMENT ASM H V ©5 14453 06/19/76
0000 3 1380
0000 g 1381 SCRQTIME EQU 4 SCROLL QUICKLY RATE (CHAR LINES) 128
QR0 6 1383 SCRSTIME EQU 6 SCROLL SLOWLY RATE (RASTERS) 129
00030 1385 SCRPTIME EQU 48 PAGE SCROLLING RATE(ONCE AC SECOND) 130
1387 % 131,
G1C00 1388 HELPINFO EQU ROM+7#K HELP IS IN 8TH ROM 132
1390 * 133,
1391 =* 1344
G207F 1392 STACK EQU CPURAM+CPURAMSZ~1 STACK IS WHATEVER IS LEFT OVER 135
220290 1394 SAVSTK EQU HELPWHER 1364
13656 = 137
1367 = 138
302039 OFC44 1398 ORG TEXTH+TEXTSIZEH+LINESI ZE+1 139,
QOFC44 1400 XMITBUF DS 128 AT_LEAST THAT BIG 140s
CO0 3C 14C2 ALIGN ©+256sFILL= 141,
OCFCC4a 1464
OFDOC 1405 XMITEND EQU + END OF XMITBUF 142,
14C7 143,
1408 * 144,
CFDOC 1409 BUFFER B A A RATHER LARGE BUFFER 145
1411 * WHICH MUST END ON A PAGE BNDRY-1 146
00000 1412 BUFEND EQuU X100 LAST PAGE+1 OF BUFFER 1474
1414 = 1480



VGT14

LOC
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THE VGT

JELT

C

o

DE

VIDEC GRAFRICS TERMINAL

ADDR1 ADDRZ2 STMT
1416
1417
1418 %
1419 »%
1420 %
1421
iaz22

1424

1425 ¥
1426 a%
1427 %
1423 &NAME
1429 ENAME
1430

1431

1432

1433

1434

1435

14386

1437

1438

1439

1449

1441 4CHKS81
1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454 +ERROR
14535

MACRO
CMDEF

DEFINE AN ENTRY IN THE

SOURCE STATEMENT

& CHAR, EROUTINE

DC X'ECHAR ' y AL2( EROUT INE-VGT)
MEND

MACRO

MULTIPLY

MULT &A

DS OX

AIF (*EA* NE *80*)sCHKS81

ADD HL » HL

ADD HL s HL

ADD HL » HL *8
ADD HL »HL *16
LDOD Dsk

LOD Eslk SAVE IT
ADD HL » HL

ADD HL 4HL #6064

ADD HL ,DE

MEXIT

AIF (*EA' NE 81" )ERROR

LOD DE s HL

ADD HL o HL

ADD HL s HL

ADD HL » HL

ADD HL sHL

XCH HL s DE

ADD HL »DE

XCH HL ,DE

ADD HL o HL

ADD HL s HL

ADD HL +DE

MEXIT

MNOTE L2 NOTrMULT BE 80V ORBLS
MEND

CCMMAND DEFINITION TABLE

PAGE

150,
151
1524
153,
154,
155,
156

158s
159
160,
161le
162
163
164a
165
166,
167a
168e
16Ge
170,
1716
172
173
174,
175
176
177
1780
179,
180,
181
182
183
184
1856
186
187
188
189,

7

ASM H V 0S5 14453 06/19/76
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OBJECT ICODE

BYTF20
3ETA
D341
SR,
D34l
cCba3zn?
cDs241
211521
221220
3EB81
321820
12A01

0
W)
AY)

-

1A20

o
9
2

0

b2 0p 1Y

WWO WL W
(o]

WMWpNo-D

2062¢

38104

O

ommn
Ui Ui

DB8S
Zo6uv4a
CA7T7G1
D382

DB85
E608
2ADA20
7E
C25300
07070707
D387

2A0C20
3A1A270
E610

VIDED GRAPHICS TERMINAL

ADDR1 ADDRZ

GO0CO

ceG38

STMT

1457
1458
1459
1460
1461

1462
1463
1404
1465
14606
1467
1469
1471

1473
1475
1477
1479
1481

1483
1485
1487
1469
1491
1493
1463
1497

PUOPNCO W ONOW

U U0 010G 01 G 0T 01 01 0101 01OV 0101 01U 0T OV Y 01 0 @ U
GLE B BB PO GGG GRS PO O [ 1 1 st et 55 8355

Pk Bl ped e et Bab ot b ek b b Bob ot ped Bt foo Jub Bek b Pk fud fut i feb fuk fud puk pob

WG UIW=O U U=

*
*
3

SOURCE STATEMENT

BASIC INTERRUPT PROCESSING

PAGE

8

ASM H V (05 14,53 06/19/76
st sl s i S s 3 ok o o ok e ol o sfe o of ek sk o SR R ok ok ke ok s ok o sk K ok ok ok ok sk ok e e e e el ok e ol o ok o sk ek ok sk sk ok

A% 3 o o5 o o ate ook s o afe oie o ok ol ol 3l o ik vje sl v o ok ok e R ok ok e e e sl o ok ol s e o s ok ok s o e e i ok e sl ke e e ke e sl ol Sleoie ke e sfe ok

*
e
¥
*
*

PUWERUP

* %

INTERRPT

MASTER RESET INTERRUPT

{THIS

ORG
LODI
LODI
ouT
LODI
ouT
CALL
CALL
LODI
ST
LODI
S
LODI
ST
suB
ST
ST
ST
ouT
LODI
S
JMP

FRAME

ORG
PUSH
PUSH
RYUSH
INP
ANDI
JMP
ouT

INP
ANDI
LD
LD
JMP
ROT
ouT

LD
LD
AND I

CODE MUST NOTE GO BEYOND LOCATION X'35%)

O

SP,STACK

A URTMODE
URTCTL

As URTRSERR
URTCTL
RCVCLR
XMITRCLR
HL s Xv21152
HL » TIME

Ay X'811

A, CLRFLG
HL» INTENDZ2
HL s XMITHAN
A

A, MODEBITS
As XMITTYPRPE
Ao LCLMODE
MODESET

A, dESC

As ESCCHAR
RESETII

AND/OR USART

7%8
FA
HL
DE
STATBITS
FRAMEINT
Zs INTURT
RSFRMINT

STATBITS
FRAMECNT
HL s NXTCHL 1
A, (HL)
NZ+SETCHL. 1
L4

CHL INE1

HLU sNXTDISA
A, MODEBITS
GRAPHMD

SETURISTACK PROINTER
SET USART MODE

RESET & START USART
RESET RCVER BUFFER PNTERS

RANDOM TIME
FLAGI"CLEAR & BANNER"

SET TO DEFAULT MODES
RESETIIXFERBTITS
DEFAULT ESCAPE CHARACTER

CONTINUE WITH RESET CODEasnas

INTZRRUPT

IS IT A FRAME INTERRUPT?
NO - CHK FOR USART INTERRUPT
YES - RESET "IT

SETURHMLST LINEIDE1LSTIIROWS

GET EVEN/ODD FRAME BIT

GET IR ITH ENVRY TN CHL A TAB

GET " THE ENTRY

EVEN/7ODD BIT SHOWS WHICH HALF TO USE

SETUP DISPLAY ADDR:

191,
1S2e
193,
194,
195
196
197
198,
199
20Ce
2C1le
2024
203
204,
205
2060
207
208,
209
210,
211,
2126
213
214,
215a
216
217
2180
219
220
221
222
223
22%e
225a
2268
227s»
228s
229
2306
231le
232
233
234e
235
236
237s
238e
239
240
241 e
2420
243 s
244,
245,
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LOC

S OO0

CLOVOVWOVYOo
RODOLOODD
=R )

< D@ :
SO0O0UATOD0ON DEOAGATHO
NGO O

= OMUP NUOTWS

LSOO

con
>

oo

SWo
TP ORNO W

QLUOVOOVDLVOQ
OO
W NN NN

e

G0 85
0083
sCCes
e 8C
PDOC8E

0
-
W
D =

C!Q

COoODOVOOTD
oSO
O
2D

oDooouD

=

VOoOUQOUWOLDODOWOUOVOLOoWDWOUoO©
=¥l

[@RCTRTIRSERT Ry e =I5 - N i s 2 NORO TN (¢}
COPNUINTOZONUIND=TIOON

o

D00 OORDNDCTODOnADA
< Q;}i;'f.:‘o‘

COVCOTODO0OVOO0 QD

PHE WET A TN IDED GRAPHIES

BJIECTUCODE ADCR1 ACDRR2

09
5
08
65DC
3F 4

ONMNOMOI O
d$’m“

NGHDGWF

7C
D384

21152¢C
e

3C

2%

77
FE60
FAB507
3600
28
c37600

oL 08sS

21032¢
35
C2A700
3608
2AC020D
7E
FE7F
CA9COD
367F
C3A700
3A042°
FE7F
77
C2A700
3620
DB 84
87
FAASD1
3EFF

TERMINAL

STMT

1554
1556
1558
1560
1562

SOURCE STATEMENT

SENDISA

*

TICKTOCK

NOTICK
®

CURCH1

CHKKBRD

LODI
INP
ANDI
JMP
LCDI
LOD
ouT
LOD
ouT

LODI
LOD
INC
DAA
LOD
CMP 1
JMP
LODI
DEC
JMP
EQU

LODI
DEC
JMP
LODI
LD
LOD
CMPI
JMP
LDODI
JMP
LD
CMP1I
LOD
JMP
LODI
INP
I0R
JMP
LODI
ST
ST
LODI
S
LODIT
ST
LD
LOD

HL sGRAPHDDD+T OPOFF
STATBITS

FRAMECNT

Zys SENDISA

HL s GRAPHEVN+T OPOFF
AsL

DISADDRL

As E

DISADDRH

HL,TIME+3
AsM

3>

0?
OTICK

OZmb

e e

CKTOCK

HAIZOVXE

HL s CURSCTR

=

NZ,CHKK3RD
M, CURST IME
HL ,CURSLOC
AsM

dDEL

Zs CURCH1
Ms@dDEL
CHKKBRD

A, CURSCHAR
2DEL

M A
NZ,CHKKBRD
Myt *
KEYBOARD

A

SSsKEYRCVED
Ag XTFF?
ASKEYCTR

A s PRVCCHAR
Asl

As SCRCTR
HL,CHL1TAB
HL sNXTCHL1
HLL,TIMELOC
AsH

PAGE

9

ASM H V 05 14,53 06/719/76

ELSE
'GRAPHODD®* OR ?*GRAPHEVN?
DEPENDING ON FRAME COUNT BIT

SEND OUT THE DISPLAY ADDRESS

UPDATE CLOCK TIME

TIME TO CHANGE CURSOR?

NOs » @

YES .~ .RESET COUNTER
CURRENT LOCATION
CURRENT CURSOR
BLOB?

YESes s

NO - MAKE IT A BLOSB

CURSOR IS A BLOB,

IS CHAR, TO0OO?

SUPPOSE NOTs, PUT IN CHAR
CORRECTwe o »

WRONG - MAKE CURSOR BLANK
GET POSSIBLE KEYBOARD CHAR

KEY DEPRESSEDaso
NOTHING = RESET KEYBRD REPEAT COUNT

RESET PREVIOUS CMD KEY
SETWSERO LI TEMTNG

AND RESET 1IT

RESED"PITR 7O '/TABLE WHICH! GIVES
THEUIST LINE OF1ST CGHAR ROW
MUST WE ERASE THE TIME MSG?

247
248,
249,
250
251
252
253
254
255
256
257
258
259
260
261
2620
263
2644
2€5e
2660
267
268e
269
270
271
2726
2736
274
2750
2760
277e
278e
279
280
281
282
2830
2844
2858
2864
287
288a
289
290
- 291a
292
2G3»
294 4
2S5
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DBJECT

@)
O

> e () O
i

nNOMGO
>r0u
NS e
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N
.

il
O

2A2720
3A292C
=15)

C2FFCD
3AZA2C
BC

CAZ2AL1

OTONR
yor £33

CODE

VIDEO GRAPHICS

ADDR1

ADDRZ

QODE3

‘I'
(]

-

0OCFF

TERMINAL
STMT SOURCE STATEMENT
1649
1650 I0OR A
1652 JMP Zs CHKATTN
1654 LAGDIX A,11
1656 TIMERASE LODI Moy
1653 INC HL
1€60 DEC A
i662 JMP NZ,TIMERASE
1604 SuUB A
16606 Sl AsTIMELOC+1
1668 CHKATTN INP STATBITS
167¢ ANDI KBATTN
1672 JMP Z sDNTBREAK
1674 CALL XMITRCLR
16706 LODI AsURTBREAK
1678 CTLBRK GuT URTCT L
1680 =
1681 INTEND EQU *
18683 * CHK FOR SENDING CHARACTERS
1684 INP URTSTAT
16886 ANDI URTTXRDY
1683 JMP Z+ INTEND2
1690 LD HL « XMI THAN
1682 =
1693 JMP {HL)
1695 *
1696 *
1687 *
1698 = 0OF BUFFER
1669 =*
¢ aTEL EQU &
L UD HL s XMITGET
G LD AsXMITPUT
CMP
JMP NZ s XMITINFO
¥ ) AsXMITPUT+1
CMP H
JMP Zs INTENDZ2
XMITINFO EQU *
INC HL
LODI Ay XMI TEND s <
CMP H

NHOEOLPNTCTROENSOOLPRNCOOLDC

EEL PO GNNRNN = Do
i

L e T O e e e e e e
B
EN

e I B N B N B N N N N N N BN N N N B N N RN N RN

JMP NZXMITNOWP

LODI HLvXMITBUF
XM ITNOWP EQU

ST HL,XMITG:T

D As (HL)

ouT URTXMT

CMP1I aEOT

JMP ZsSIMCR

# 3 % K

CMPI aCR

ASM H V 05 14,53 06/19/76

NO".

ATTN KEY PRESSED?

GO SEE IF SHOULD TURN OFF BRK

SEND BREAK IF SO

HERE TO CHECK FOR XMIT RDY

CAN WE XMIT
NO WE CANT
YES WE CAN GET HANDLER ADD

IF IN @TE1 MODE THIS IS JUST A BRANCH TO INTENDZ2

we COME HERE AFTER THE BRANCH FROM XMIT INTERRUPT.
@TCE1 IS A GENERAL PURPOSE ROUTINE USED TO TAKE CHARACTERS QUT

GETRENT "I THINGSS (T0.BE r5NMT
SEE IF ANYTHING THERE

THERE 1S

GET HIGH PART OF PUT

SEZ IF EQUAL

NOTHING TO SEND SO LEAVE
HERE TD SEND SOMETHING
MOVE POINTER UP

SEE IF WRAP AROUND

SAVE NEW POINTER
GET CHARACTER
SENDIT - OFENT BuHOST
SEECIE CNTL B AT TN

YES THEN FAKE A <CR> FOR TYPE AHEAD
THIS 15 USEEUL " WAY OF IDELETING A
LINE YOU JUST TYPEDs BUT NOT CLRING

QUT ALL OF TYPEAHEAD BUFFERe,
WAS IT <CR>

PAGE

296e
2S7e
298e
29%e
30Ca
301e
302
303
3C 4
3CS5e
3060
307
3C 8.
309
310
311
312
313»
314,
315
316
317
318
319
320
321a
3224
323
324
325
326s
327
328a
32%s
330
331
332
333
3340
335
336e
337
338.
33%s
340,
341,
3426
343
344,
345,
3460
347
348»
334G,
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BY
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C3EEQD

3A2C20
BT

CA2AG1L
C3EEQL

2100FD
221820
221Dz’
3501

3210620

i
~

2144FC
222920
222720
97

322820
Jd2z2c20
3D

221120

VIDEQO GRAPHICS

ADCR1

ALDRR2

C01290

CC1lzA

€143

00152

TERMINAL

STMT
1748
1750
L1752
1754
1756
1758
176490
1762
1764
1766
1768

~
~
(FY]

(T ENENEN!
GO~ O
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H
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ASM H V 05 14,53 06/19/76
DECREASE 'CAUNT OF <CR>» I N IBUF

AND TURN OFF DC1 INDICATOR

SAVE THE CHARACTER
SEE IF IN FULLDUPLEX MDDE

SEE. IF IN FURBLDUPLEX MODE

AND GET 1IT BACK
PUT IN DISPLAY BUFFER

HERE TO LEAVE FROM INTERUPT

k% END OF INTERRUPT #xx%

DOES CHECKING FOX XMIT ON CR

SCURCE STATEMENT
51 MCR LOD1 HL sCRCNT
DEC M
INC HL
LODI MsO
XMITCALL EQU *
LOD DyA
LD ASFLAGS
ANDI FULLDUPL
LOD AsD
GCALL ZyKEYSTORE
E S
INTENDZ2 EQU *
POP DE
POP  HL
POP  FA
i §
RET ?
&
% THIS ROUTINE
B3
@TOCR LD A3 CRCNT
I0OR A
JMP Zs INTENDZ2
JMP ATE]
aTODC1 EQuU #
LD AsDCICNT
I0OR A
JMP Zs INTENDZ2
JMP 2TEL

ax

RCVCLR EQU
LODI
ST
ST
LODI
ST
RET

N K H R H

XMITRCLR EQU
LODI
S
S
suB
ST
Sq
DEC
ST

*
HL s BUFFER
HL sPUTPTR
HL sGETPTR
Asl

AySCRCTR

k]

HERE FOR RESETING XMITR

*
HL sXMITBUF
HL » XMITPUT
HL s XMITGET
A

AsCRCNT

As DC1CNT

A

As BRKSTATE

COMPAR

NO CR-THEN NO XMIT
ELSE XMIT

ROTINE TO XMIT ON DC1

NO DC1 NO XMIT
ELSE GO XMIT

ESETSRECEIVER BUEBFER

INITIALIZE BUFFER POINTERS

RESET SCROLL COUNTER
AND GO BACK

SET FOR WAIT FOR DC1
SET BREAK ON
SET.FOR BREAK IS ON

PAGE

351
3528
353
354
355
3566
357
358
359
360
361,
362
363
364
3656
366
367
368
36%9s
370
371,
3720
373
374
375
376w
377
378e
379

381
382a
383s
384
385e
386
387«
288
389
390
391e
362
393
394
385
396
3G7s
3C8e
3G9a
4G0s
4016
402
40 3
404,
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1

1843
844
345

# NOTE THE FOLLOWING RELATED TO TYPE AHEAD 1FE [\ YOU 6D INTO
* TYPEAHEAD WHILE COMPUTER IS TYPEING AND THEN START TYPING
* TYPEAHEAD WILL NOT WORK UNTIL FIRST CARRAIGE RETURN

4050
4060
4070
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VIDEO GRAPHICS

AD

P~

CR1

ALDRZ

0Cle7

DO1A5

Cul188

STMT

1846
1847
1843
18409
1851
1852
1853
i854
1856
1358
1860
1862
1864
1865
1868
1870
1871
1872

~
Wk

CO@EEoONN

HaRVeRY

IS0 OO0

= ONOWRPONUIWUeRerONOWONUGIW=ONUI W ONGT W= ONO

[
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((ERTo Vo R RTa Ao RVs RO RVERToRToRtaR s RT6RTpRTSRVORVER e RO RVo R a R\ oMo 7R ¢ VR o el e o ol o oo il s Rl o e vl o ol ¢ vH(o o

PEPOWOLIGIWMN NPT = e e b

TERMINAL

SOURCE STATEMENT

* HOWEVER IF YOU HIT ATTN OR BUF

* ¥

#

DNTBREAK

=R

RCVROK

KEYRCVED

KEYCMD

RET

£QU
LODI
INC
LODI
JMP
LODI
ouT
JMP

%
HL +BRKSTATE
M

My D

NZs+ INTEND
A URTRSBRK
URTCTL
INTEND

USART INTERRUPT

ouT RSURTINT
INP URTSTAT
LOD LyA

ANDI URTRXRDY
JMP Zs INTEND
LOD Ay L

AND I URTRERR
JMP Z s RCVROK
ouT BELL
LODI ASsURTRSERR
auT URTCTL
EQU *

LD A,LCLMODE
I0R A

INP URTRCV
JMP NZs INTEND
CMPI 2aDC1

JMP Z+«SETDLCY
ICR A

JMP Zs INTEND
CALL KEYSTORE
JMP INTEND
EQU

ANDI X i
LOD LsA

INP STATBITS
ANDTI KBRPT
ROT R

I0R L.

JMP S,KEYCMD
LOD DasA

CALL KEYRPTL
JMP INTEND
EQU *

BUT KBRESET
CALL CMDDODIT
JMP INTEND

RESET

PAGE

12

ASM H V 05 144,53 06/19/76

AND GO HOME

HERE TO TURN OFF BREAK {(MAYBE)
ADD OF INDICATOR

-1 MEANS BREAK IS5 ON

MAKE IT ZERO IN ANY CASE
POSITIVE MEANS NO BREAK SET
DATA TO RESET BREAK

PUT OUT ON UART CTL LINES

AND GO BACK

RESETYT POSSIBLE INTERRUPT
USART STATUS

RCV CHAR?
NOw o @
GET BACK STATBITS

RESET ERROR
AND PUT IT OUT

ISOET N OCAL ' MODE
GET CHAR
YES I THEN ITGNORE RECIEVED  STUFF

INDICATE GOT A DC1

IGNORE NULL
GO SAVE THE CHARACTER IN BUFFER

REMDVE STROBE BIT

SEE IF REPEAT PRESS
PUT IT IN RIGHT PLACE

SAVE 1IT

REGes CHARs DO REPEAT

AND GO HOME

ITS A COMMAND

RESET (A NEWKB STROBEY. BIT
GO PROCESS <CMD> FUNCTION
THEN GO HOME

IT TYPE AHEAD WILL STILL WORK

408
409
41GCe
411,
4120
413,
4144
415
416e
417
418a»
419e
4200
4210
4226
423
424,
425s
426
427
428e
422G,
430e
431,
432
433
4344
435,
436e
437
438
439
440
4416
4424
443,
444,
445,
4469
447
4486
449,
450,
451
452«
453
454 4
4556
4560
457
458
4509,
4608
461
4620



VGT14 THE VGT - VIDEO GRAPHICS TERMINAL - PAGE 13

LOC, 1 QBJEGT (CODE ADDR1 ADDRR2 STMT SOURCE STATEMENT ASM H V 05 14,53 06/19/76

00GC1BD C3E3OC 1946

v9a.c ¥ 463,

1948 * AUTOMATIC KEY REPEAT LOGIC 464,

1949 * 465,

DGO1CO 210682( 1950 KEYRPTL | LLODI HL .KEYCTR LODOK AT REPEAT COUNTER 4660

0001C3 DBE&S TS INP STATBITS GEL THE L UNEW KB STROBER I STATIIS B 1T 467

0001C5 EB10 1854 ANDI  KBNEWCHR WHICH INDICATES A NEW CHARACTER 468

DO01C7 C2D50C1 1956 JMP NZs KEYNEWCH YESs INDEEDs e s 465

0001CA 34 18958 INC M OLD CHAR - INCREMENT REPEAT WAIT CTR 470

0001CB 7E 1560 LOD AsM 4i7le

0G601CC FE14 1562 CMPI KEYRPTD TIME FOR REPEAT? 472a

OCO1CE D8 1664 RET a8 NO — DO NOTHING 473

O0C01CF D643 1965 SUBT KEYRPTR YES —=EDELRs \WFOR NEXT ‘REPEAT 4740

000101 77 1568 LOD My A 4750

9001D2 Cc3n802 1970 JMP KEYDOIT :P’ AND GO DOIT 4768

D001D5 D336 1972 KEYNEWCH OUT KBRESET RESET *NEW KB STROBE®' STATUS BIT 477

0001D7 36FF 1974 LODI My XT'FF? INITIALIZE REPEAT WAIT COUNTER 478

0001D93 C30802 1976 JMP KEYDOI AND PROCESS FIRST OCCURENCE OF CHAR 473

1978 * 4806

1579 * 4814

001bC 1880  SETDC] ZQU # HERE IF GOT A DC1 482

0001DC 322C2C 1982 ST As DC1CNT :P SAVE IT AS INDICATOR 483

DCDIDF C3E30C( 1984 JMP INTEND AND LEAVE 484,
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THE VGT

B8JELT (CODE

E 680
CAC802

~J
>

EH7F

»

e
O
\J

m
L

il
T

TA
321.92C
B7
FASBQ2
3A1F 20
B7
C2s5702
3A262C
B7
CA4EC2
2A2920
23
SEFD

VIDEC GRAPHICS

ADDR1 ADDRZ2

TERM INAL
STMT SOURCE STATEMENT
1687 *
1988 * KEYBOARD INTERRUPT PROCESSING
1689

CO1E2 1990 CHARPROC EQU * HERE TO PROCESS CHARACTERS
1992 LOD DsA SAVE THE CHAR
1994 *
1995 *
1996 x
1997 *
1998 * CHECK FOR SPECIAL ESCAPE KEYS
1599 *
2060 ANDI CMDKEY 1CMD' KEY?
2002 JMP Z,KEYDOIT# NO» NOT SPECIALeass
2004 LOD AsD
2066 CMUDOIT ANDI  X'7F? GET RID OF CMD BIT
2008 LOD DsA SAVE THE CHAR
2010 LODI HLs CMDTAB
2012 CMDTOP ,CMP M SEE IF CHAR IS IN TABLE
2014 /'RET c IF NEG IT ISNT
2016 [ INC HL BUMP TO ADD OF PROCe REOUTINE
2018 JUMP Z,GOTCMD
2620 “INC HL
2022 INC HL
2024 JMP CMDTOP

CO1FA 2026 GOTCMD EQU ) HERE IF WE GOT A MATCH
2028 .00 Ay GET HIGH ADDRESS
2030 AR A AND SAVE IT
2032 INC HL
2034 LOD LM AND SAVE IT IN L
2036 LOD H oo By GET HIGH PART
2038 LD A s PRVCCHAR
2040 LOD EsA SAVE LAST CMD CHAR
2042 LOD AsD LOAD BACK CHAR
2044 ST A » PRVCCHAR SAVE NEW ONE AS OLD
2046 JMP (HL) AND GO TOD ROUJINE
2048 =
2049 *
2050 % END OF COMMAND LOOP
2051 *
2052 ¥
2053 * TRANSMIT TO USART & BJFFER THE CHARACTER
2054 =¥eXDOHY oo ERFLR

.. 2055 KEYDOIT LOD AsD THEZ CHAR

205 ST AL KEYSAVED SAVE IT FOR NEXT TIME
2059 I0R A SEE IF SPECIAL CURS MOTION
2061 JMp S, KEYSTORE IF SIGNED IT IS SO DON'T SEND
2063 LD A » LCLMODE SEE IF JUST LOCAL TXT ENTRY
2065 IOR A
2067 JMP NZ,KEYSTOR2 IT IS«GO ARDUND XMIT STUFF
2069 LD As XMITTYPE
2071 10R A
2073 JMP Z, XMI TNORM
2075 LD HL s XMITPUT PLACE TO STORE CHAR IN BUF
2077 INC HL BUMP IT
2079 LODI AsXMITEND,< CHECK FOR WRAP AROUND

PAGE

4860
4870
4880
48G9,
490 e
4G1e
492,
493
494 4
4G5,
4G6e
4G7a
498
4GGe
S00e
5C1s
S02e
503
SC4%e

14

ASM H V 05 14453 06/19/76
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VGT 14 THE VGT - VIDEO GRAPHICS TERMINAL PAGE 15

LOC | OBYECT  [CODE ADDR1 ALLCR2 STMT SOURCE STATEMENT ASM H V 05 14453 06/19/76

Q228 2087 XMITCHK EQU & 5444

GoD228 22292¢ 2(89 ST HL «XMITPUT AND SAVE FINAL ADDRESS 545,
DO022E 3A2720 2091 LD As XMITGET CHKECK FOR DOVERRUN 546
00Cc231 BD 2093 cMP o S47e
POB232 C23FL2 2095 JMP NZs XMI TROGOM NOT YET S48,
DO0235 3A282¢ 2087 LD AsXMITGET +1 CHECK HIGHT ORDER DAART 543G,
000238 BC 21099 CMP H 5508
PRO239 C23FG2 2101 JMpP NZ+XMITROGOM OKAYs WE CAN STORE 551,
00C23C D386 2103 DUT BELL TELL USER ABDUT OVERRUN 552
DUO23E CS 2105 RET ’ AND LEAVE 553
C023F 2167 XMITROOM EQU * HERE TO SAVE CAHRCTER 554,

BOC23F 7A 2109 LOD AsD GETTT 555,
poc240 77 2111 ST As {HL) AND PUT IT IN BUFFER 5564
o241 FEU4 2113 CMPI SEOT SEE IF CNTL=D 557
00243 CA49U02 2115 JMP Zs SETSIMCR IF SO TREAT AS THOUGH <CR> 558e
2117 * SEE COMMENTS IN TYPEAHEAD FOR REASON 559,

DO0246 FEUD 2118 CMPI @CR ISl e < CR>2 5606
2120 *® NOTE THIS CHECK MUST STAY HERE, BECAUSE WE DON'T S61e

2121 * WANT TO SCREW UP CARRIAGE RET COUNT IF BUFFER OVERFLOW S562e

oLe0243 CO 2122 RET NZ NO, THEN LEVAE 563
DLC249 z12B2I 2i24 SETSIMCR LODI  HL,CRCNT S64 ¢
0o024C 34 2126 INC M UPDATE CRCNR 565
Co024D C9 2128 RET ) AND GO CHK ABOUT DOING QUTPUT S66e
OO0 24E 2130 XMITNORM EQU % HERE IF NOT XMIT BUFFERING 567

Q0024E 7A 213 LOD As D GET CHARACTER BACK S568s
00C24F D301 2134 ouT URTXMT TRANSMIT TO USART 569
DGO251 3A1920 2136 LD Ay FLAGS TESTEULIL ZHAMIENDUPLEX 570
000254 E68C 2138 ANDI  FULLDUPL 5716
DCo256 CO 2140 RET NZ FULLewo 872
gLo257 7A 2142 KEYSTORZ LOD AsD 573
2144 * S574e

RO258 ' 2145 KEYSTORE EQU ¥ ENTRY TO PUT CHAR 1IN BUFFER S575s

000258 57 2147 LOD DsA SAVE CHAR TO STORE 5764
000259 FECD 2149 CMP1I D CR SEE IF CARRIAGE RETURN STile
020258 C26802 2151 JMP NZ»NOTCRCHG IFONBT  THENINS ' CTLSHIFT 9 RESET 578e
DOC23E 3Al92C 2153 LD AsFLAGS GET FULLDUPL FLAGE 579
000261 212420 2155 LODI HL » CNTLOMD BUT CLEAR FULLDUPRPLEX FLAG IF 1IN S80e
2157 % CONTROL O FAKE FULL DUPLEX MODE 581

2158 * (ACTUAL CONTROL SHIFT 0O = 582

2159 * CONTROL UNDERSCORE=ALPHA SHIFT= 583

2160 = DUS » 584

Qoo264 A5 2161 AND M SET TO MHAT 1T WASe 5850
000265 321920 23463 ST As FLAGS 586
G00268 2A1B2T 2165 NOTCRCHG LD HL sPUTPTR (% THIS MUST BE DONE DISABLED %) 587
000258 23 2167 INC HLL INCREMENT PUTPTR CIRCULARLY 588s
ptn26C, 7C 2169 LOD AsH 589,
00026D FEOC 2171 CMPI BUFEND 50606
BO026F  C27502 2Y0S JMP NZ,KEYST1 591 e
000272 2100FD 2175 LODI HL » BUFFER 5G24
ce275 3A1D20 ZRTT RENST I LD As GETPTR DOES IT NOW RUN INTO GETPTR? 5SG3e
000273 8D 2179 CcMP L 5G4,
PDOO279 C286102 2181 JMP NZKEYSTR2 565,
00027C 3A1E2C 2183 LD Ay GETPTR+1 5G6e
00027F BC 2185 CMP H 597

mmmﬁm Rl o
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THE VGT - VIDEO GRAPHICS TERMINAL

DBJECT [ CODE ADDR1 ALDRZ
C286062

D3&6

Cc9o

221829

Ve

c9

00288
3A2220

87

co

JEBF

c35802

BB

c8
3A1AZ2(
E610
cz28502
2A0C20
2200 2¢
3EAD
321820
Cco

00285
3ECO
321820
3EOC
Cc3s5802

STMT

2187
2189
2191
2163
2195
2197

2200
2201
2202

2213

oIV N
[ASHIVH VI R (VR \VE \ O NV
PO IO IO DU bt bt g
OFNN=OnNO0N

2228
2229
2231

2233
2234
2235
2236
2238
2239
2241

2243
2245
2247
2249
2251

2253
2255
2257
2259
2260
26l
2263
2265
2267
2265
2271

2272
2273

h'\
n

N
~

SOURCE STATEMENT

JMP
QUT
RET
KEYST2 S
LOD
KEYEND RET

*

NZSsKEYST2
BELL

’
HL s PUTPTR
Ms D

9

PAGE

16

ASM H V 85 14,53 06/719/76

NOs AGAINses
YES - SQUAWK ABOUT IT

AND IGNORE THIS INCOMING CHARACTER

SAVE UPDATED PUTPTR
AND PUT IN THE NEW CHAR
AND GO HOME

% LOCAL MODE WITH LAST COMMAND CHECK

e

HELPCHK £QU

*

IF ZERGC MEANS WE CAN DO HELP
SEE Ak ZERD

NO CAN DO HELPs ALREADY IN PUTMODE

PUT A ? MARK INTO BUFFER
AND PUT IT IN BUFFER

PUT IN HIGH ORDER BIT

% HIGHORDER BIT INDICATES NO TRANSMIT TO HOST

LD A s PUTMODE
10R A
RET Nz
LODI A,X'3F'+X*'30"
JMP KEYSTORE
F 3
% LOCAL CURSOR MOTION
¥
LOCAL IORI  X'80°
*®
LOD  DsA
JMp KEYRPTL

¥
% LOCAL CHANGE

*#

STBRSITZE ST
RET

*

b

*

CLRSCREN EQU

#*

&
*®
CLRGRPH EQU

* THE ABOVE IS
*¥ OF SYNC WITH
* EHF

0OF GRAPHIC SCALLING

As TYPE

s

&

g

Z

A, MODEBITS
GRAPHMD
NZ,CLRGRPH
HL o NXTODISA
HL s CURSLOC
Ay XTAQD?

A, CLRFLG

AsX?CO?
As CLRFLG
A,aFF
KEYSTORE

SAVE IN D
AND GO CHECK FOR REPEAT

CODE TO ERASE SCREEN

NOT OFF ALL OF MEMEMORY THOUGH
WAS LAST SAME AS THIS

YUPs THEN DON®'7T DO IT AGAIN
SEE IF IN GRAPH MODE

DIFFERENT CLEAR

JUST CLEAR CURRENT SCREEN

AND MAKE THAT NEWCURSOR LOC
THING TO CLEAR ONE PAGE

AND PUT IN BACKGROUND IND1ICATOR
AND GO HOME

CLEAR IN GRAPHMODE

FLAG TO CLEAR

AND PUT IN BACKGROUND INDIC,
INDICATES A CLEAR

AND PUT IN BUF

ALLITTLEE KLUGGY WIN THAT W FF MAY  BE DUT

REST OF [TEXTe

5G8e
599
600
601
6020
603

605
606
607a
608e
609,
€10,
611
6120
613
614,
615,
6160
617
618,
619
620
621a
622
6238
624,
625
6260
627 »
6280
629,
630
631
€32
6336
634
6350
636e
637
638
639
6400
E41e
642,
643
644,
H45,
6460
647
548e
649,
650
6510



0002 3F
2802CU
cgo2Cl1
goc2:3

B8
c8
380
3218

3Y)
o

00 2BF

2274 *

ceTs *

2206 ¥

2277 LEAVGRP
2279

2281

2283

2285

2287

EQU
CMP
RET
LEDI

LODI

N T

A, X?80°"
A, CLRFLG
HL s TEXT

CMD K- LEAVES GRPHMODE AND CLEAR

FLAG TO CLEAR
NO MATTER WHAT
PLACE TO PUT CURSOR

652
653
654
655,
6560
657
658
€59
660



VGT14

LOC

0oop2Csh
0002CH9
0002CC
OCC2CF
00C201

0C0202
oLo203
0002)4
pGec206

oo
o0
o0
[NV
OvU
> w

cCoooo
COOO0Q
ODDeD
NN
minoo
nNeTne

000 2ES
0002Z6
OCQ2E7
CCO2EA
OCC2ESB
DOO2EC
DCO2EE
0002F1
0C02F 4
0C02F5H
0002F9
QQU2FC
000 2~E
00C 3921
¢U0304

THE N GT 55

GBIECT
2106040
220020
3A1A20
E610

c3

WO W
N Mo >
0 o
n
N
=

o
N
>

3A192¢
E67F
C3FEQ2
3A192¢
F 680
321920
322420
c3

CODE

VIDEC GRAPEICS

ADDR1 AUDR2

CC2D02

v
m

(63]

TERMINAL

STMT

2288
2289
22¢<1
2293
2285
2297
2298
2300
2302
30 %
23056

SOURCE STATEMENT

&
NORMODE

Mm% % %

NTGRPC

¥ #

B
e
*
ENTERGRP

3

¥

SETHALF

T U
SEMFULILE

ST
LD
ANDI
RET

EQU
cMP
RET
LODI
JMP

EQU
CMP
RET

LD
IOR
RET
LOD1
ST

EQU
CMP
RET
LD
IOR
RET
LODI
JMP

SET FULL/HALF DUPLEX

LD
ANDI
JMP
LD
IORI
57
5T
RET

HL » CURSLOC
AsMODEBITS
GRAPHMD

Z

e
E
F4

As X*FE?
KEYSTORE

Nin *®

As ALLOWGMD
A

NZ

As X'CO?

As CLRFLG

s ALLOWGMD

Zy» P NM &

Z
A, dGS+X180°
KEYSTORE

ASFLAGS
255=FULLDUPL
SETFuse
AsFLAGS
FULLDUPL
ASFLAGS

As CNTLOMD

£

RPAGE
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ASM H V 05 14453 06/19/76

AND PUT IT THERE
SEE IF IN GRAPHMODE

NO, THEN JUST DO CLEAR

LEAVE GRAPH MODE

FLAGE O LEAVE GRAPH MODE
AND PUT IN BUFFER

ENTER GRAPH MODE AND CLEAR

NOW CHECK IF WE ARE ALLOWED
TO ENTER GRAPH MODE

1F NOT (ZERD THEN CANM*T ENTER
FLAG TO CLEAR GRAPH
SAVE IT

GO INTO GRAPH MODE (CMD G)
IS 1% ' SAME AS  O°D

YES DONAT DO IFHES

CHECK IF WE CAN ENMTER

IF NZ THEN WE CANT

PUT IN INDICATOR
AND PUT INTO BUFFERe

SAVE COPY FOR CNTLSHIFT 0O FAKE

661
662
663
6640
665
666
667
668
669
6700
6716
B72e
673
BT4e
675
676
677
678
679
680
681e
682
6830
6846
6850
686
6587
6880
689e
590
6G1la
€92
653
6Q4 e
695
6C6e

6S8e
6599,
70Ca
701
7020
7034
7040
705
706
TQT7e
7C8a
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OBJECT CODE

Iou4
CD3CG3
CD3CC3
C9

ZA0C2Z20
11C440F
19

DAS1I(3
2A0C20
115100
1<

220C20

VIDEQ GRAPHICS TERMINAL

ADDR

1
4

ADD

R

-

STMT

2371
2372
2373
2374
2376
2378
2380
2382
2384
2386
2388
2389
2391
2393
2395
2397
2399
2401
240 3
2405
2407
2409
2411
2412
2413
2414
2416
2418
242¢
2422
2424
2426
2428
2429
2431
2433
2435
2437
2439
2441
264473
2445
2447
2449

PAGE i8
SOURCE STATEMENT ASM H V 08 144,53 06/19/756
5 710
* SCROLL DOWN GUICKLY 7ille
* 712
SCRDWNG LODI HL +s SCRCTR 7136
DEC M TIME TO ACT? 714,
RET NZ NOa» o » 7150
LODI M, SCRQT IME YES — RESET FOR NEXT TIME 716
CAL SCRDWN SCROLL TwO CHARACTER ROWS 717
SCRDWNQL CAL SCRDWN 718e
RET N 719,
= 720
SCRDWN LD HL s NXTDISA DISPLAY ADDRESS 721.
LODI DES={TEXT#1 ) 722
ADD HL +DE ALREADY AT TOP? 723
JMP NC s SCRDWNZ YES - MOVE TO BOTTOM T24e
LD HL+NXTDISA NO - DECREMENT ADDR BY LINESIZE 725
LODI DE .—LINESIZE 726s
ADD HL s DE 7270
SCRDWN1 ST HL sNXTDISA MOVE TO LAST SCREENFUL 728a
RET N 7298
SCRDWNZ LODI HL S TEXT+TEXTSIZE~-SCRNSIZE 730
JMP SCRDWN1 731le
£ 732
¥ SCROLL WP RUTICKLLY 733
e 7340
SCRUPQ LODI HL s SCRCTR 735e
DEC M 7366
RET NZ T37e
LODI Ms SCRQT IME 7 386
CALL SCRUP SCROLL TwWO CHARACTER ROWS 739
SCRUPQ1 CALL SCRUP T40e
RET ’ 7410
* 7420
SCRUP LD HLsNXTDISA 7430
LODI DE s—(TEXT+TEXTSIZE-SCRNSIZE—~1) Thbe
ADD HL s DE ALREADY AT 30TTOM? 745,
JMP CysSCRUP2 YES — MOVE TO TOP T46e
LD HLsNXTDISA NO - INCREMENT BY LINESIZE T47e
LODI DE »LINESIZE 748a
ADD HL » DE 749
SCRUP1 ST HL sNXTDISA 750
RET s 751
SCRUPZ2 LODI HL>TEXT MOVE UP TO FIRST SCREENFUL 752
JMP SCRUP1 753



VGT14 THE VGT - VIDEQC GRAPHICS TERMINAL PAGE
Och iR BSECTCDDE ADDR1 ADDRZ2 STMT SOURCE STATEMENT ASM H V 05 14,53 06/19/76
2462 % 755«
2453 * SCROLL DOWN SLOWLY 7564
2454 % 757
DCO357 211020 2455 SCRDWNS LODI HL s SCRCTR 758
DCC35A 35 2457 DEC M TAME T0 ACT? 759
0C0358 CO 2459 RET NZ NO» o » 7600
00035C 3606 2461 LODI Ms SCRST IME YES = RESET FORUNEXT  TIME 761e
000 385E 210A2C 2463 LODI HL s NXTCHL 1 POINT TO PTR TO CHL1TAB ENTRY T6E2e
000361 35 2465 DEC M DECREMENT LOW BYTE OF PTR 763
QL0362 7E 2467 LOD AsM {TABLE IS ALL ON 1 PAGE) 7 E4»
000363 FE7F 2469 CMP 1 CHL1TAB s> UP BEFORE START OF TABLE? 765
020365 DO 26471 RET NC NO = LEANE 1T T766s
0C0366 368B 2473 LODI My CHL1TAB+12,> YES' — MOVE TOQO BOTTOM OF TABLE T767a
000368 C30FC3 2475 JMP SCRDWNAQ1 AND SCROLL DOWN A LINE 768a»
2477 % 769,
2478 * SCROLL UP SLOWLY 770
2479 * 771
000368 21102f¢ 24806 SCRUPS LODI HL s SCRCTR 7726
000358E 35 2482 DEC M 7736
BoO036F CO 2484 RET NZ T774e
Q00370 3646 2436 LODI M,SCRST IME 775
000372 21CA2 2488 LLODI HL oNXTCHL1 POINT 70O PTR TO CHLI1TAB ENTRY 7766
000375 34 2490 INC M INCREMENT LOW BYTE DF PTR 777
DOO376 TE 2492 LOD AsM 778
DOQC377 FES8C 2494 CMPI CHL1TAB+13,> PAST THE ENOD? 779
0CC379 D8 2450 RET C NO - LEAVE IT THERE 7800
DCO37A 367F 24938 LODI Me CHLITAB > YES - POINT TO TOP OF TABLE 781
D0037C C33803 2500 JMP SCRUPQ1 AND SCROLL UP A LINE 782
2502 = 7838
2503 #* THE FOLLOWING TABLE GIVES THE VALUES WHICH MUST BE QUTPUT 784
2504 % TO THE CHARACTER LINE COUNTER (*0UT CHLINE1?') TO DETERMINE 785
2505 *® WHICH LINE OF THE FIRST CHARACTER ROW IS THE FIRST TO BE 7868
2506 * DISPLAYED AT THE TOP OF THE SCREENs 787
2507 = THERE ARE 13 ENTRIES, ONE FOR EACH P0OSSIBLE CHARACTER LINE, 7&E8e
2508 * AND THE FIRST IS THE *NORMAL' ONE, IE THE ONE WHICH DISPLAYS 789
2509 * AFULL ROW AT THE TORP SUCH! THAT THE BOTTOM ROW OF A3 LINES 790
2510 =* IS FOLLOWED BY THE HALF RASTER FROM THE TOP LINE OF THE 791
25110 % NEXT CHARACTER ROWe THAT ‘1S DONE BY DISPLAYING 14 LINES 792
2512 * FROM THE FIRST ROWs, SINCE 1+37%¥13+5=482+s5 DISPLAYED LINESe. 793
2013 * THE FIRST 4 BITS OF EACH ENTRY 1S THE NUMBER T8 BE OUTPUT 7940
2514 = FOR EVEN (FRAMECNT=0) FRAMESs AND THE SECOND 4 BITS IS 7956
2515 * FOR THE ODD (FRAMECNT=1) FRAMESa, 7960
2516 * YOU CAN UNDERSTAND THESE NUMBERS ONLY BY LOOKING AT THE SMALL 797
2517 % PORTION OF THE SCHEMATIC WHICH SHOWS THE CHARACTER LINE CNTER 7980
2518 & AND CPU LOAD MULTIPLEXER FOR ITs REMEMBER THAT 74158%S INVERTe 799
2519 = GOOD LUCKas YDOU SHOULD WORK AS HARD FOR THIS AS I DIDe (LJS) 800
2520 * 8C1.
DCC37F 30(09G11AA228BB3 25200 CHEITAB | hE X1800G911AA228BB3? 8G2e
D00 386 3CC44DDSSEES 2522 DC X' 3CC44DDSHEESB? 803
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OBJECT CODE

a

(@

= ()
N
o3 N

e O
ONH- OO0
2 NN
= F e ]
3
7

W o

W i
“n
o

-
o

WHWOOMUUWUNGOPWNOO TN Q=P
(8]
>
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O
O
o
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O OQ
oom
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)
V)
=

ACLCRZ2

o~

0386

STMT

2524
2525
2526
2527
2529
2531
2833
ens8s
=53
2539
z541
2543
2545
2547
2549
2551
2553
2555
2557
2999
25561
2563
28565
2567
2569
2573

2574
2875
2576
2577
2579
2581
2583
2985
2587
25859
25¢%1
2593
2585
2597
2599
2601
2603
2605
2607
2609
2611
2613
2615
2617

2620
2621

GRAPHICS TERMINACGL

SOURCE STATEMENT

O * % %

HOWT I ME

SHOWTIM1

I %%¥

OME

*

ASM H V 05 14,53 06/19/7¢

DISPLAY CLOCK TIME IN UPPER RIGHT CORNER

LD HLsNXTDISA
LODI DE +8D+€5
ADD HL s DE

ST HLs TIMELQC
ORI DE,.T IME

1593 A, {DE)

ROT Rs4

ANDI X' OF ¢

ADDI X B

o As (HL)

INC HL

LD As(DE)
ANDI P B E

ADDI 10

S A, (HL)

INC HL

INC OE

LOD ASE

CMP1I TIME+4,>
RET Z

LODI Met 2t

INC HL

JMP SHOWT IM1
HOME SCREE

EQU £

CMP &

RET z

=D HL sNXTDISA
ST HL o SAVDISA
LD HL s CURSLOC
LODI

ADD HL »DE

LD Ay, CURSX
CMA

ADD {i

LOD LAsAH

ADCI XYFEY

LOD Hs A

ST HL sNXTDISA
LODI DEs=TEXT
ADD HL sDE

RET {5

LODI HL s TEXT

S HL S NXTDISA
RET ’

UNHOME: RETURN TO

N TO PUT CURSOR

HIGH-CRDER DECIMAL DIGIT

LOW-0ORDER DECIMAL DIGIT

NEXT PAIR

DONE?
YESese
NOms= o FNSERT 1828

AT BOTTOM

WAS LAST CMD HOME?

YES, IGNORE THIS ONE

SAVE CURRENT DISPLAY ADDRESS
FOR SUBSEQUENT "“UNHOME"
CURSOR LOCATION

DE »~ (SCRNSIZE~-LINESIZE) +1

={ SCREENSIZE~LINESIZE)+1

=X10Cc—=3

THAT RESULT IN NEW START OF SCREEN
UNLESS IT IS TOO HIGH

WHERE WE WERE WHEN "HOME" WAS DONE

PAGE

805,
806
8C7e
80 8e
80Ge
810
8lle
812
813
81l4e
815
816
B17e
818a
819
820
821
822
823
824,
825
B826s
827
828a
829
830

832
833
8340
835a
836»
837
838
839,
840
B41s
B42e
8436
B44 e
845,
846,
847
848,
884G,
850
851e
852,
E53e
88544
855

857
858a
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VGT1l4a THE VGT - VIDEO GRAFPHICS TERMINAL PAGE 21

LD | OBYeCT\CBDE ACDR1 ADDRZ2 STMT SOURCE STATEMENT ASM H V 08 14453 06/19/76
DO03E1 220C20 2626
CO003E4 C9 2627 RET K 862
CCG3ES 2629 MOVECURS EQU * MOVE CURSOR TO 30TTOM OF DISPLAY 8638
O003ES 2A0C20 2631 LD HL yNXTDISA B64s
O003E8 116408 2633 LODI DE s SCRNSI ZE-L INESIZE 865,
0CO3EB 19 2635 ADD HL »DE R66e
00O03EC 220020 263 87 HL » CURSLOC BE7a
Q00 3EF 97 2639 sus A 868,
0003F0 320220 2641 S Ay, CURSX RESET X POSITION 869e
0003F3 C9 2643 RET s 870
2645 * 87le
2646 * PAGE UPa 872
2647 % ET73
CC3F4 2648 PGUP EQU & 874
0C03F4 B8 2650 CMP E WAS LAST PAGE UP 875
0003BFS 211020 2652 LODI HL s SCRCTR ADD OF SCROLLING TIME B876e
8003F8 C2FDO3 2654 JMP NZ,PGUDOIT I35 | FIRST TIME 877
2656 ¥ ELSENSEETF (T IME TBUSCRAIE 878
0003FB 35 2657 DEC M DECREMENT SCROLL COUNT 875
0003FC COC 2659 RET NZ IF NOT ZERO-->THEN NOT TIME 880,
D003FD 3630 2661 FGUDOIT LODI M SCRPT IME RESET 881,
000 3FF 2AQC2C 26€3 LD HL +NXTDISA GET ADD OF TOP OF DISPLAY 882a
000402 11SE1S 2665 LODI DEsy—{TEXT +TEXTSIZE~SCRNSTIZE~1=SCRNSI ZE/2) 883
QCo4nNs 19 2667 ADD HL sDE SEEIIF AT (BOTTO0OM: 884,
000406 D20D0O4 2669 JMP NC s NOPGOV1 NO WRAPAROUNDO TOP 8854
0004C9 CDE1G3 2671 CALL | SCRUP2 GO TO TOP OF PAGE 886
DC040C C9 2673 RET ’ 8876
2675 * CARRY MEANS WE WERE IN MIDDLE OF LAST PAGE IN MEMORY 888e
CC040D 2A0C20 2676 NIOPGOV1 LD HL s NXTDISA GET ADD AGAIN 889
200410 11200A 2678 LODI DE , SCRNSIZE-S5*L INESI ZE AMOUNT TO PAGE BY 890«
00413 2680 STAORPAGE EQU * USED BY PGUP AND DOWN 891
000413 19 2682 ADD HL s DE ADD OGFFSET 8G2e
QU0414 220C2C 2684 sT HL SNXTDISA AND SAVE 893
GoC4a17 C9 2686 RET ’ 894,
2688 * 895,
2689 * 896
26G( * PAGEDOWN, B97ae
2661 *k 8G8e
{0418 2692 FGDOWN EQuU * 899,
000418 B3 2654 CMP g WAS LAST PAGE SCO0 e
000419 211020 2696 LODI HL s SCRCTR ADD OF SCROLLING TIME 901
0C041C C221C4 26538 JMP NZ »PGDDOIT IS FIRST TIME S02e
2700 * Bl sEaSERE TR OTTMENTO0SEROI 903e
o00c4 35 2701 DEC M DECREMENT SCROLL COUNT 904 »
poc420 CO 2783 RET NZ IF NOT ZERO-->THEN NOT TIME 9C5e
000421 3630 2705 PGDDOIT LODI M, SCRPTIME RESET 906
Q00423 2ALC2C 2707 LD HL s NXTDISA GET CURRENT TOP PAGE ADD 907
000426 114AB4 2709 LODI DEs~(TEXTASCRNSIZE+1) S08e
000429 19 2l ADD HL +DE 909,
DLC42A DA3104 2713 JMP C,NOPGOV2 N3 WRAPAROUND 910,
00C04a2D CD28O3 2715 CALL SCRDWN2 GO TO BOTTOM 911
0GO43 C9 2017 RET s 912
000431 2A0C20 2719 NOPGOvVZz LD HLsNXTDISA RESTDRE ' CUR /'TOP Q1 3,
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DBRJECT ' CODE
11E9FD
c31304

321F 20
co

97
321F20
c9

o et

Oun
(1 1T] e
[0} Rl AV
Lo
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O Wfv
(o
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212A01
37

222020
322620
CpP5201
3E11
3z22C20
c9

L

(@ {eED)
Lol wiw)
£
wiiv
-
b b

F 680
3206520
(S

GRAPHICS

ADDREZ

004 3A

C043E

O 5:: 44 3

00448

0Las7

{466

ASM H V 05 14,53 06/19/76

DEs~SCRINS IZE+S XL INESIZE

TERMINAL

STMT SOURCE STATEMENT

2721 LODI

2¥23 JMP STORPAGE
2125 *

2726 *

ayaw % SET L 0OCAL

2728 =

2729 SETLCL EQU #

2731 S A,LCLMCDE
2733 RET ’

2735 %

2736 * SETREMOTE = SEND STUFF
2737 *

2738 SETRMT EQU *

27440 suB A

2742 ST A,LCLMCDE
2744 RET s

2746 &

2747 #

2748 % SETTING XMIT MODES
2749 =

2750 SaTOCR EQU ¥

2782 LODI HL ,®TOCR
2754 LODI Asl

27506 JMP STXMIT TP
2758 %

2759 5SaTODC1 EQU *

2761 LODI HL ,@TODC1
2763 LODI As2

2765 JdMP STXMITTP
2767 *

268 SHTEL EQU *

2770 * THIS 1S NORMAL XMIT MODE
2771 LODI HL s INTEND2
2773 SuUB A

2775 STXMITTP EQU *

2777 ST HL » XMI THAN
2779 o As XMITTYPE
2781 CALL XMITRCLR
2783 LODI AsaDC1
2785 50 AsDCICNT
2787 RET ’?

2189 *

2790 * CLEAR BUFFERS

2791 *

2792 MCLRBUFS  WEQU %

2794 CALL XMITRCLR
2796 CALL RCVCLR
2798 RET )

2800 *

2801 *

2802 STPRV EQU *

23804 LOD AsD

280 6 I0ORI X:2:80 9

280 8 Sl AsPREVCHAR
2810 RET s

2812 *

AND SAVE IT

TO COMPUTER

CLR FLAG

XMIT ON KEYBOARD CARRIAGE RETURN

XMIT ON HOST SENDING DC1

XMI T EVERY ONE

CLR DUT. XMIT BUF
SET 'FDR NOT “WALTING FOR BDC1

AND LEAVE

CLEARS XMIT AND RCV BUFS
CLEAR XMIT

CLEAR RECIVER BUF

AND RETURN

SAVES CMD AS PREVIOUS TEXT CHAR
GET COMMAND

SHOW THAT IT WAS COMD

SAVE IT

PAGE

914,
915
916
917
918
919,
Q20
S21e
S22
9230
S24,
925
9268
S27e
S28a
929
93Ce
931,
9326
933
G346,
935
9366
937
S38e
930
G40,
S41.
942,
943,
Q446
945,
S46e
947
S48
G409,
950,
951
952
9530
G54,
G55
SSHe
957
958e
959
960
S61le
S62e
963
Q64
965
SECe
Q67
S68e
965
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VGT1 4

LOC

oL0475
oCNR476
0C0479
000478
cCo470
CCO430

THEN NG =

BBJECT CODE

c8
3A1A20
EES8C
D38C
321A2%
CoS

VIDEO CGRAPHICS TERMINAL

ADDR1

ADDR2

STMT

2819
2821
2823
2825
2827
2829

SOURCE STATEMENT

RET
B LD
X0ORI
ouUT
ST
RET

Z
A,MODEBITS
REVRSVID
MODESET

A, MODEBITS

PAGE

23

ASM H V 05 14,53 06/19/76

YESs THEN DON®'7T INVERT
INVERT IT
AND SAVE 1IT

ST74e
S75e
976
S77e
ST78a
979



VGT14

L0OC

o

DOVOO00C

04 31
0482
0485
04883
483
4 3E
490

oo

oo

1

COoOVOoOQOC
o

(]

Q0
00
NORYe]
il
O T

D00 oC
(ol o
O
010G

@~ P

o

o000

000498
0U049C
0004dE
GOC4AL

VOoCWLOCOW QoULOoOOOO

0Go4C
0004Cs
uLo4Co
oLo4cCs
20604CB
0004CC

THE VGT

OBJECT CODE

Q7
321920
322420
322520
Jazaz20
3EAA
D38E

mnw

>

17
G620
D2A3C 4
0600

17
D28BG4
2A0C20
EB

21B508B
73

0 1FFFF

3A1A20
F642
D380
210600
39
222020

VIDEO GRAFHICS

ADDR1 ADDRZ2

sU494

CO4A3

o482

35 40 e ke sk o 35 ok o 3 3k i e e ok vl st ok ok o e sk 3 ok ok ok 30 % kv A s o stk K sk ok o sk sk sk i ol sk o sk e ke ok sk o sie 3 ok sk sk ok ke ok sk sk ook ok K

PAGE

24

ASM H V 0S5 14,53 06/19/76

INITIAL NOT FULLDUPLEX

INITIALLY ALLOW ENTRY INTO GRAPHMD
SET FOR NOONE DOING PUTS INTO BUFe
INITIAL UART SPEED OF 240C(RCVEXMIT)

i i 546 o ok i e e o S S sk sk s ok e ok ke o S abe ok ook ek ke ke e S ok ok o 6 ok sk sk o ot sl ol ok ok s o o s e ke ke o ol ol sk ok e o st s e ke ok o

WAIT FOR INTERRUPTSess

Fk¥kk GRAPH MODE SUBROUTINE ENTRY

CLEAR WANTED?

NO - TEST FOR WAITING CHARS

BIT X'40* MEANS ZERO 1IT
ELSE 'BLANK IT

SEE IF JUST 'PAGE CLEAR
NO, FULL MEMORY CLEAR
PLACE TO CLEAR FROM

AMOUNT TO CLEAR
THING 7O CLEAR TOe
THING TO DECREMTN BY

UPDATE THAT
UPDATE COUNT
NOT DONE YET
GO AND LEAVE

SET QUICK-MODE ACCESS TO RAM
SET QUICK MODEsAN TURN OFF SCREEN

FOR GETTING CURRENT STACK PNT

LOAD STACK PNT INTO HL

TERM INAL
STMT SOURCE STATEMENT
2832 *
2833 * RESET, PART 11
2834 %
2835 RESETII suU8 A
2837 ST AsFLAGS
2339 ST A, CNTLOMD
2841 ST As ALLOWGMD
2843 ST A sPUTMODE
2845 LODI A,B'10101010°
2847 ouT URTSPEED
2849
2850 *
2851 * THE ENABLED WAIT LOOP
2852 =
2853
2854 %
25855 WAIT E1
2857 (RST 7 HLT *%%x CHANGED *%¥
2859 GETCHAR EQU *
2661 TSTCLK LD AsCLRFLG
2863 ROT LC
2865 JMP NC,BUFTEST
2867 *
2868 % CLEAR THE SCREEN
2869 *
2870 ROT LC
2872 LODI Bs'
2874 JMP NC o CLEARIT
2876 LODI B.0
2878 *
2879 CLEARIT EQU *
2881 ROT Le
2883 JMP NC»CLEARIT2
2885 LD HL s NXTDISA
2887 X CH HL » DE
2889 LODI HL »SCRNSIZE
2891 LOD A, B
2693 LODI BC,—1
2855 CLRPAG EQU *
2897 ST A, (DE)
28995 INC DE
2901 ADD HL »BC
290 3 JMP C, CLRPAG
2905 JMP LVCLR
2907 CLEARIT2 LODI HLSTEXT
2909 ST HL sNXTDISA
2911 * THIS IS THE SUPER FAST CLEAR LOOP.
2912 * USING THE STACK
25913 *
2914 LD A, MODEBITS
2916 IORI QUICKMD+SCRNBLNK
2918 ouT MODESET
2920 LODI HL,0
2922 ADD HL »SP
2924 ST HL » SAVSTK

AND SAVE IT

IT DOES DOUBLE STORES

981
S82e
S83e
S84,
985
986e
987
S88e
989
SS0 s
9G1le
9GS2
9G3 e
9G4,
SG5e
S86e
SG97e
S99 8e
9GS,
1CG0.
10C1.
100C2e
1003
1004
1005
1006,
1CC7e
1608,
1009
10104
1011,
1¢12
1013
1014,
1015,
1016
1017
1018
101G,
1020
1021,
1022
1023
1024,
1025,
1026
1C27e
1028,
1029,
1030,
1031,
1032
1033
1034
1035
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VGT14 THE VGT - VIDED GRAFHICS TERMINAL PAGE 25

LOC DBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT ASM H V D5 14,53 06/19/76
0004D3 11FFFF 2931 LODI DEs—1 COUNT INCREMENT 103G
DC04DE 210000 2933 LOBRT HL s 0 X*CHANGED*% (TEXTSIZE-20)/2 NUMBER OF WORDS 1040

2935 *® 1041,

C4Dy 2935 CLEARLP EQU * 1042

GL04)3 C5 2938 PUSH BC CLEAR 1043,
OCQ4DA 1S 2940 ADD HL » DE UPDATE COUNT 10G44
IL04ADB DAD9GL 2942 JMP C+sCLEARLP AND THAT IS THE LOOP 1045,
2944 = 1046

DUO&GDE 2A2020 2945 LD HL s SAVSTK LOAD OLD STACK POINTER 10476
000421 F9 2947 LOD SPsHL AND PUT IT INC 1048
2949 ® 1049,

2954 1050,

DCo4E2 78 2951 LOD A.B FOR LAST 20 LOCATIONS 1051,
G043 210040 2953 LODI HL »TEXT 10526
DCC4ESL 1E114 2955 LODI E»20 NUMBER OF BYTES 1053,
GO4ES 2957 CLEARLPZ2 EQU * 1054,

DOCO4GES 2559 ST A, (HL) CLEAR 1055,
0CO04ES 1D 2961 DEC E 10564
3GD4=A 23 2963 INC HL 10576
DO04FER C2E8¢4a 2965 JMP NZ, CLEARLP2 1558
2967 ¥ 1059,

CO4EE 2968 LVCLR EQU = 10€60.

OCR4EE 3A1A2C0 2970 LD A, MODEBITS GET 0QUT OF QUICK MODE,TURN ON SCREEN 1061
0CO04F1 D380 2972 ouT MODESET 1062
0CQ4F3 3EZ20 2974 LODI Agl® BLANK OUT CURS CHAR 1063
DO04F 5 320420 29706 ST As CURSCHAR BLANK CURSOR CHAR 1064,
DOD4FB 97 2578 suB A 10654
QOD4F 9 F2¢220 2980 ST As CURSX XPJS=0 1066
DOC4AFC 211820 2382 LobD1 HL s CLRFLG 1067
CCQ4FF 78 2584 LOD AsM 1068
00050 3600 2¢86 LODI Mo 1069,
QoGs02 1F 2988 ROT RC BANNER WANTED? 1G70Cs
000503 D221¢5 2990 JMP NC,RESETPUT NOs e » 171,
000506 214441 2992 LODI HLsTEXT+4%L INESIZE 1072
£994 % PRINT CHARACTER SET 10673

QnGsSL s ¢©7 28¢5 5UB A 1074»
PRGOSOA 77 2697 RESETLL LOD Mo A 1075
000538 23 299 INC HL 1076
DROSEC 3C 2001 INC A 1077
00050D F20A05 300 3 JmP NS,RESETCL 1G78e
oQOs1IY F 3065 DI > 1079
GUO5BLl1L CD66NA 3007 CALL CLRERUFS GO EMPTY RECIEVE AND XMIT BUFS 1080
200514 21E641 300 S LODI HL S TEXT+6*LINESIZE 1081,
000517 22¢020 3511 ST HL s CURSLOC 1082,
J0051A 3EBF 3013 LODI A.X*BF? GET HELP=121+X1801 1083,
CCO051C F3 S0156 DI ? NO INTS WHILE PUTTING CHAR IN BUF 1C 84
300510 CDE201 3017 CALL CHARPROC 1085,
DUN520 FB 3019 El s RENABLE INTERRUPTS 1086
3021 * FALL THROUGH TO BUFFER CHECK 1087,

3022 * 10 88e

3023 * 1089,

PQO0sBe2l ©7 3024 RESETPUT SUB A CLEAR PUTMODE 10SC
000522 322220 3C26 ST As PUTMODE AND S AVVE 10GC1,
Q0525 3628 BUFTEST EQuU * DISPLAY BUFFER ROUTINE 10G2e

000525 3A222C 30 3¢ LD A, PUTMCDE FIRST CHECK IF IN PUTMODE 1093,



VGT14 THE VGT - VIDEO GRAPHICS TERMINAL PAGE 26

Lac OBJECT CEHDE ADDR1 ACDRZ STMT SOURCE STATEMENT ASM H V 05 14453 06/719/76
000528 B7 3032 I0R A 1054,
000529 CO 3034 RET NZ YESsy THEN FIRST GO TO.,PUTTER 1095,

3036 * 1096
3037 % PUTMODE IS USED BY ROUTINES WHICH WANT 1097
3038 * TO USE THE KEYBOARD PROCESSING ROUTINE, 1098
3039 * TO PUT CHARACTERS INTO THE DISPLAY BUFFERs 1099,
3040 = IN ORDER THAT THESE CHARACTERS GET TAKEN OUT 1100
3041 * OF THE BUFFER, THEY PUTMODE ROUTINES MUST 1101
3042 * DO CALLS TO BUFTESTs. (IN ADDITON TO KEYDOWN) 1102,
3043 * ACTUAL CALL TS "CALL BURTEST2%. ALL THE BUFFER 1103
3044 ® PROCESS ING ROUTINE RETURN TO BUTESTs WHICH 11C4%e
3045 = RETURNS TO THE PUTMODE ROUTINE. RESETPUT CLEARS 11CG5s
3¢46 * PUTMODE FLAGE 1106,
3047 * 1107
3048 * CHECK FOR BUFFERED CHARACTERS 11C8e
3049 * 1109,
00052A F3 3050 EBUFTESTZ2 DI ’ DISASLE WHILE CHECKING POINTERS 1110,
DC0523 2A1D20 3052 LD . HL,GETPTR 1111,
00052 3A1B20 3054 LD As PUTPTR DDES GETPTR=PUTPTR (EMPTY BUFFER)? 1112,
000531 BD 3056 cMP L 1113,
DODSER C23C05 3358 JMP NZ s+ BUFGET1 NO»s es 1114,
000535 3A1C20 3060 LD AsPUTPTR+1 1115,
000538 BC 3062 CMP H 1116
000539 CA9204 30E4 JMP ZyWAIT YES - GO WAIT FOR INTERRUPT 1117
0C053C 23 3666 BUFGET]1 INC HL INCREMENT GETPTR CIRCULARLY 1118e
000530 7C 3068 LOD  AsH 1119,
DOOS3E FEGC 3C70 CMPI BUFEND 1120
000540 C24605 3072 JMP NZ,BUFGET2 11214
000543 21CCFD 3074 LODI HL « BUFFER 11224
pO0CS 46 221D20 3076 BUFGET2 S HL sGETPTR STORE UPDATED POINTER 1123
000549 7E 3078 WD) As (HL) AND GET THE CHARACTER 1124,
O0O054A FB 30 80 e ’ ENABLE WHILE WEsa» 1125,
3¢G82 * 1126
3083 * PROCESS A CHARACTER 1127«
3084 = 1128a
000548 57 3085 LOD DsA 1125,
DROS4C 210520 3087 LODI HL s PREVCHAR 113C.
DOGS4F 4E 3089 LOD CoM GET CHAR 1131,
000550 3A0620 3091 LD A, ESCCHAR 1132,
6D0S53 B9 3093 CMP C 1123,
Co0>54 CAL13G7 3095 JMP Z s DOHOSTCD 1134,
000557 79 3097 LOD AsC GET PREV CHAR 113Se.
000558 FEAZ 3099 CMP1I X¥2214+X980° SEE IF CHANGE ESCAPE = 1136
0C055A CADDOS8 3101 JMP Zy CHGESC 1137
0C0S3D FEDS 3103 CcMP I XL SE X R0 SEE IF 1TS CHANGE UART SPEED 1138
QCO0SSF CAE4DE 31095 JMP Zs CHGUART 113096
000562 TA J1O7 LaD A,D GET BACKU CHARACTER 1140,
000563 FEOGD 3109 CMP1 @ CR IS THIS A CARRIAGE RETURN 1141,
DROS65 CA95CGS Sy JMP ZSKEYPROC3 IF SU DGN*T RESET CRLFOVR 1142,
000568 3A2320 3113 LD As CRLFCOVR GET 'THE FLAS 1143,
0R0568B 5F 3115 LOD EsA AND SAVE IT 1144,
00H056C 97 314V SuU3s A AND CLEAR IT 114Se
DOOS6D (322320 3119 Sl A, CRLFOVR AND PUT IT BACK 1146,
000570 T7A Szl LOD As D GET CUR CHAR BACK 1147
00571 ' FEQA S1es CMP1I aLF LS OTHTS AL E 2 1148,
000573 C2BAUS 3125 JMP NZsKEYPROC1 NOs o » 1149,
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VGT1 4 THE VGT - VIDEC GRAPHICS TERMINAL PAGE i

e IRBIECH ICODE ADCR1I ADDRZ STMT SOURCE STATEMENT ASM H V 05 14453 06/719/76
000577 FEOD 3130
DCO579 3ENA 3131 LODI AsadLF 1152
000578 C23505 3133 JMP NZ,KEYPROC3 NO» » e 1153,
000S7E 7B 3135 LOD AsE 1154,
0DOS7FE B7 3137 i0R A 1155
0Q0580 FA2505 al.39 JMP S, BUFTEST MZANS LAST CRLF BY WRAPAROUND 1156,
3141 = THEREFORE CTGNORE THISI EIRST ERUE 1157
260583 36FF 3l42 LODI e L o YES - FLAG TD BLANK NEW LINE LATER 1158
000535 3ECA 2144 LODI As aLF STILL /DO A LINEFEED 1159
000587 C39705 3146 JMP KEYPROC2 11604
CO58A 3143 KEYPROC1 EQU * HERE IF NOT LINEFEED 1161,
DCOSBA 3AN62( 3150 LD A+ ESCCHAR GET ESCAPE CHARACTER 11624
goO5380 BA Blse CMP D SEE TP THESE "'ARE 'THE | SAME 1163
DOOSB8E C29505 3154 JMP NZ sKEYPROC3 11864,
31656 > xk 1165
000591 72 3157 SAVEPREV LOD MsD SAVE NEwW CHAR AS PREV, BUT 1166
000592 C32505 3159 JMP BUFTEST DON®*T DISPLAY ITe 1167
3161 =Hw¥X 1168,
3162 *%¥% 11€9.
3163 HkxXx 1170
2C0535 72 3164 KEYPROC3 LOD My D SAVE NEW CHAR AS PREVIOUS 1171,
0oNns596 7A 3166 LOD AsD GET BACK CHARACTER 1172
GO597 3168 KEYPROC2 EQU # 117355
000597 FEQ7 3170 CMP1I ABEL BELL? 1174«
C00599 C2A105 3172 JMP NZ ,KEYPROCS 1175«
00059C D386 3174 oUT BELL 11764
00CS59E C32505 3176 JMP BUFTEST 1177 e
CL5A1 3178 KEYPROCS{ EQU * e 13 1178
A0C5AL1 210420 3180 LODI HL s CURSCHAR 1179
000544 56 3182 LOD D s M- RESTORE CHAR AT CURSOR LOCATICN 1180
D00BAS 2A002C 3184 12D HE S CURSEOC | /o fMUST  LEAVE CURSLACIIN HLY) 1181,
D00S5A8 72 3186 LOD Ms D ) | 1182,
D0O0S5A9 FES9D 3188 PI DESFXTBUT NO CLEAT 1183,
DCGS5AB CABDCS® 2190 JMP Zs GOGRAPH 1184,
QUO0S5AE 57 3192 LOD Ds A SAVE CHARACTER 11856
OUOS5AF 3A1A20 3194 LD AsMODEEITS SEE IF IN GRAPHMODE 11866
D00SB2 EB61C0 3196 ANDI GRAPHMD 1187
000584 TA 3168 LOD As D GET BACK CHARACTER 11886
000385 CO 3260 RET NZ e YES GO BACK 1189,
000585 FECY 3262 CMP I XY C7 SPECIAL EXECUTION MODE 1190
00538 CAFDLF 320 4 JMP Zs XV1FFD* GO TO HIGH PART OF ROM 11G1e
000588 FEBF 3206 CMPI X* BFY 1S IT HELPME?®? 11G2,
000530 CA2207 32¢8 JMP Z;HELPME‘ ’ YESs GIVE HIM/ZHERE  HELP 1193
DOOSCO FEBS8 3210 CMP I @aBS+X"'8 1194%%s
J005C2 CABEU6 e ra JMP Z»KEYDBSND NON-DESTRUCTIVE BACKSPACE 1195
DCOSCS FEAQ 3214 CMP1I RSPEX Y80 SPECIAL CURSMOTION 1196,
0C05C7 CAFSDS5 3216 JMP Zys CURMCTSP 1197,
QCOSCA FEILD 348 CMP I &GS ENTER GRAPH MODE? 1198
00OSCC CAACOS 3220 JMP Z+s GOGRAPHC YES GO DOIT 1199,
CCOSCF E67F 3222 ANDTI  XY7F* GET RID BF LDBCAL 'STUERF 1200
000501 FEOD 3224 CMP I aCR 1201
C005D3 CAA106 3226 JMP ZsKEYDCR CARRIAGE RETURN 1202



VGT14 THE VGT - VIDEO GRAPHICS TERMINAL PAGE 28

LLEcH 1OBJECT nGODE ACDR1 ADDR2 STMT SOURCE STATEMENT ASM H V 05 1453 06/19/76
0L05D6 FECA 8228 CMP1 aLF 1203
0C05D8 CAB3CE 3230 JMP Z+sKEYDLF LINEFEED 1204,
000SDB FEQGS8 3232 CMP1 @BS 1205
OROSDD CABAGSH 3234 JMP ZsKEYQBS BACKSPACE 12064
00050 FEGB 5236 CMP I avT 1207
0DO0SE2 CAQCO7 3238 JMP ZSKEYDVT VERTICAL TAB (REVERSE LF) 1208,
DOOSES FEQ9 3240 CMP 1 AHT 1209,
QOOBE7 CA9Z(H 3242 JMP ZSsKEYHTAB ITS A HORIZONTAL TAB 1210
O00OSEA FEL4 3244 CMP I aDCa ALTGNS CURSER TR COW (21 faF LTINE 1211,
JOOBSEC CAg97(8 3246 JMP Z+sHYPERTAB 1212
0e0S5ErR "FELR 3248 CMP I aus GENTL  SHIET 0) 1213,
QUCSF1 CA3FL9 3250 JMP Z s SETNECHO FAKE FULLDUPLEX 1214,

3252 * 1215,
3253 * THESE JUMPS SHOULD BE REPLACED WITH A TABLE SOON 1216
3254 % = EHF 10/413/76 1217
3255  * THAT DATE *CAN'T* BE RIGHTs 1218
3256 * i Y TR S T A o 1219,
3257 *® 1220
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LG IDBJECT CODE ADDR1 ADDRZ STMT SOURCE STATEMENT ASM H V 005 14,53 06/19/76

3259 * 1222

3260 % STORE CHARACTER AND ADJUST CURSOR 1223,

3261 * 1224,

GC05F4 77 3262 LOD My A STOREVTIHE 'CHAR 1225
DBOSFES 23 3264 CURMOTSP INC Hio LOC=L0OC+1 1226
RQU005F6 3A0220 3266 LD As CURSX X=X+1 1227
QUOBF9 3C 3268 INC A 12284
D0Q5FA 320220 3270 ST A s CURSX 1229,
DGOSFD FEES1 3272 CMPI L INESIZE 1230
D0C5FF FA3806 3274 JMP S S KEYCUROK NOT X OVFL 1231.
COB02 3276 TABWRAPZ2 EQU b TA3 COMES HERE ON OVERFLOW 1232,

pusoecz 97 3278 SUB A 1233
000603 320220 32890 ST As CURSX X DOVFL: X=0 1234,
2606318 3D 3288 BEC A SET FLAG TO SIMULATE CR-LF 1235,
DO060NT7 322320 3284 ST A, CRLFOVR 12364
Q00680A 3205217 3286 ST AsPREVCHAR 1237
Co060D 222020 3288 KEYINCY ST HL s CURSLOC 1238e
20C610 110ED4 3290 LODI DE »=(TEXT+TEXTSI1ZE) 1239
pe0613 19 3292 ADD HL +DE 12406
goeBlae DAB2UB 3294 JMP C.KEYTOPSC AT 'BOTTBM — I RESET/T0O TP 1241,
000617 2ACC2C 3286 LD HL - NXTDISA 1242,
00061A 3E4B 3298 LapT As=NLINES*®L_INESIZE > 1243,
00061C S5 3300 sSuB i 12444
ID0HBID SF 3302 LOD EsA 1245,
0CCBHBl1E 3EF4 330 4 LODI As—NL INES®LINESIZE 4< 1246
QU620 9C 3306 SBB H 1247,
000621 57 33038 LOD Dy A ~ENDOFSCREENDISPLAYED IN DE 1248,
300622 2A0020 3310 LD HL ,CURSLOC 1249,
0C0B25 19 3812 ADD HL s DE 1250
DR0e26 D23506 3314 JMP NCsKEYCURLD ABOVE SCREEN BOTTOM - NO SCROLL 1251,
D6D62G 21AFFF 8316 LODI HL»— (L INESIZE) 1252,
000 62C 19 331 8 ADD HL +DE 1253,
c0062D EB 33290 XCH HL s DE 1254,
3C0B62E 2A00620 3322 LD HL »CURSLOC 1255,
0CO0631 19 3324 ADD HL s DE 1256,
I00632 D43CE3 2326 caLL NCsSCRUP NOT BELOW LINE UNDER 'SCREEN — SCROLL 1257
0C0635 2ANL20 3328 KEYCURLD LD HL s CURSL.OC 1258,
3606638 220020 3330 KEYCUROK ST HL s CURSLOC STORE NEW CURSOR LOCATION 1259
00063B 3A0520 2332 LD As PREVCHAR WAS THIS CR-LF SEQUENCE? 1260
D0O063E 3C 3334 INC A 1261,
00063F C26D06 3336 JMP NZSsKEYCURST NOs oo 12624
000642 3ESI 3338 LODI ALLINESIZE YES — BLANK A LINE 1263
000644 3624 3340 KEYCRLF LODI ] 1264,
200646 23 3342 INC HL 1265a
000647 3D 3344 DEC A 1266
GL0B 48 C2440U6 33406 JMP NZKEYCRLF 1267
000648 110EG4H 3348 L By DE»={TEXTHTEXTSIZE ) SEE WHERE T0O PUT UNDERSCORES 1268
DCOB44E 1S 3350 ADD HL +DE 1269
DC0DB4F DASEGSE 3352 JMpP Cs ATTOP PUT DASHES ON FIRST LINE 1270
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LOC OBJECT CODE ADDR1 ADDRZ2 STMT SOURCE STATEMENT ASM H V 05 14.53 06/19/76
000632 2A0020 3354 LD HL » CURSLOC GET BACK BLAC 1271
000ES5 C35B06 3356 JMP DODASH GO AND GOIT 1272,
000658 21AF3F 3358 ATTOP LODI HL,TEXT-81 12734
200658 115100 3360 DODASH  LODI DE,81 12744
OUO65E 19 2362 ADD HL » DE MOVE THEM UP 12754
00065F 3620 3364 DASH LODI M,? ¢ PUT IN BLANK 12766
000661 23 3366 INC HL. 1277
000662 1D 3368 DEC = 1278,
000563 C25F06 3370 JMP  NZ,DASH 1279,
200666 97 3372 suB A RESET CLEAR LINE INDICATOR 1280,
000667 320520 3374 ST A» PREVCHAR AND SAVE 1281«
GDOE3A 245020 3376 LD HL » CURSLOC 12826
00066D 7E 3378 KEYCURST LOD AsM SAV CHAR FM WHERE CURSOR WILL BE PUT 1283,
0GLEBE 320420 338¢ ST A, CURSCHAR 1284,
060671 26TF 3382 LODI M, a@DEL START CURSUR AS BLOB 12856
300673 FETF 3384 CMPI @DEL UNLESS CHAR IS ALSO 8LOB 1286,
DOC675 C27A06 3386 JIMP NZsKEYCURTM 1287
0CCH78 3620 3388 LODI M,* 1 IN WHICH CASE CURSOR STARTS AS BLANK 1288,
000H7A 3EQ8 3390 KEYCURTM LODI A, CURSTIME RESTART ITS COUNTER 12894
00067C 32032¢C 3392 ST A, CURSCTR 1250,
00067F C32508 3394 JMP BUFTEST 1291,
3396 * 1292,
000682 210040 2367 KEYTOPSC LODI  HLsTEXT RESET TO FIRST SCREENFUL 1293,
C00685 220C20 3399 ST HL sNXTDISA 1294,
000538 110E44 3401 LODI DE,-TEXTSIZE WRAP CURSOR UP THERE 12954
300638 2A0020 3403 LD HL » CURSLOC 1206,
000635 19 3405 ADD HL » DE 12974

OG0B8F C338U5 3407 JMP KEYCURGK 12986
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LECLOBJIECT  CBODE ADDR1 ACDRZ STMT SOURCE STATEMENT ASM H V ©5 14,53 06/19/76

341G * 13C0e

3411 = 1301,

692 3412 KEYHTAB EQU * HORIZONTAL TAB 1302

3414 = 1303

R0GBHS2 CDICHGS 3415 CAL L HTAB GO TAB 1304,
Q00635 15 3417 DEC D CHECK RDSULTS 1305
2N0696 CAL206 3419 JIMP Zs TABWRAP2 WRAPAROCUND 1306
00CB99 FA3806 3421 JMP S+ KEYCUROK EVERTING FINE 13C7s
0C0693C 3620 3423 LODI Myt ¢ PUT A BLANK THER 1308
DB0B9E C3F505 3425 JMP CURMOTSP NOT USING TABS 130C0a
3427 * 1310

3428 = CARRIAGE RETURN 1311,

3429 * 1312,

DEH6AL 3430 KEYaCR EQU * 1313.

0Gb6Al 547D 3432 LOD DA, HL LOC=LO0OC~-X 1314,
000BA 3 210220 3434 LODI HL s CURS X 1315,
Q006AD 96 3430 suB M 1316
000 6AT7 6F 3438 LOD LsA 1317,
CLDUBAB TA 3440 LOD AsD 1318
POOCBA9 DECO 3442 5881 ¢ 1319,
pL06AB H7 3444 LCGD Hs A 1320
QUNBAC G7 3446 suB A X=0 1321
QOUBAD 320220 3443 S As CURSX 1322
060630 C3380U6 3450 JMP KEYCUROK 1323,
3452 % 1324

3453 = LINEFEED 1325

3454 X 13266

OD06B3 115100 3455 KEYaLF LODI DELL INESIZE LOC=LOC+LINESIZE 1327
gog636 19 3457 ADD HL »DE 13284
oon0637 C30DOS 3459 JMP KEY INCY GO INCREMENT Y 1329
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LOL' | OBJECT (CODE ADDR1 ADDRZ2 STMT SOURCE STATEMENT ASM H V 0S5 14,53 06/19/76

3462 * 1331,

3463 * BACKSPACE 1332

3464 = 1333,

OG0B 3A 2B 3465 KEYaBS DEC HL BACK UP A CHARACTER 1334,
2006BB 3620 3467 LODI M,® 2 *¥%k ENTRY FOR DESTRUCTIVE BS 1335
0006BD 23 34865 INC HL INCs S0 NEXT DEC IS REGHT 13360
3471 = (SAVES A JUMP) NOTE FOLLOWING PROBLEM: 1337

3472 = {IF AT FIRST CHAR IN DISPLAY MEMORY- 1338

3473 * (THEN DESTe BACKSPACE DOES A STORE INTO 1339

4 3474 = (THE WRITABLE CHARACTER GENERATORe 1340,

0GC6BE 2B 3475 KEYaBSND DEC HL %%k% ENTRY FOR NON-DESTRUCTIVE BS 1341,
000 6BF 3A022C 3477 LD As CURSX X=X-1 1342,
0C06C2 DBO1 3479 sSUBI 1 1343,
0006C4 320220 3481 ST As CURSX 1344,
D006ECT7 F238U6 3483 JMP NS s KEY CUROK NO X UNDFL 1345,
CUD6CA 3ESO 3485 20D I ARl INESTAE=1 1346,
IDCB6CC 320220 3487 ST A, CURSX X UNDFL: X=LINESIZE-1 1347
O006CF 220620 3489 KEYDECY ST HL s CURSLOC - 1348,
2006D2 11C0GCH 3491 PADT \DESSFEXT 1349,
DUDBIS 19 3493 ADD HL » DE 1350
QUDBDE 2A0G20 3495 LD HL s CURSLOC 1351
0O06D9 D2FCO6 3497 JMP NC,KEYBOTSC ABOVE TOP - MOVE TO 30TTOM 13524
DLOBDC 2A0C20 3499 LD HL sNXTDISA 1353,
D0O06DF g7 350 1 suB A 1354,
CCO6ED 95 3503 sSuUB L 1355,
Q0DBEY '5F 3505 LOD EsA 1356,
D00BE2 3EQO 3507 LODI A0 1357,
0006=4 9C 3509 SBB H 1358
0CO0B6ES 57 3511 LOD DsA -NXTDISA IN DE 1359,
0CO6EH 2A0020 3513 LD HL » CURSLOC 1360
006E9 19 3516 ADD HL »DE 1361
DOODBEA DA3506 3517 JMP Cs KEYCURLD BELOW SCREEN ALREADY 1362
0006ED 215100 3519 LODI HLLLEINESTZE 1363,
U006F0 19 3521 ADD HL » DE 1364,
2006F1 EB 3523 XCH HL sDE 1365
DCO06F2 2A0CH20 3DED LD HL » CURSLOC 1366
DO006FS 19 2527 ADD HL »DE 1367
0DO0BF6 DC1303 3529 CALL Co SCRDWN IN LINE ABOVE SCREEN - SCROLL DCWN 13€8e
BOOB6F3 C33506 3531 JMP KEYCURLD 1369
3533 * 1370

0006FC 213DFC 8534 KE¥YBOTSC LDDI HETEXTETEXTFSTIZe~-SCRANST ZE (RESEL TR L ASTASCREENEUL 1371
DOOBFF 220C20 3936 ST HL sNXTDISA 13726
000702 11F28B8B 3538 LODI DEJTEXTSIZE WRAP CURSOR DOWN THERE 1373
Q00775 2A0020 3540 LD HL » CURSLOC To7he
0007¢(8 19 3542 ADD HL sDE 13750
000739 C3380C6 3544 JMP KEYCUROK 1376
35456 * 1377

3547 * REVERSE: LLINEFEED 1378

3548 * 1379

C0070C 11AFFF 3549 KEYaVT 128D1, (DE,-ItINESTIZE LOC=LOC-LINESIZE 1380,
DCO70F 19 B55 1 ADD HL »DE 1381,
opo71C C3CFO6 oo 3 JMP KEYDECY GO DECREMENT Y 1382,
3555 = 1383

3556 * 1384,

3557 * 1385
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LOC OBJECT CODE ADDR1 ADBDR2 STMT SOURCE STATEMENT ASM H V 05 14453 06/19/76

3558 * 13868

0713 3559 DOHOSTCD EQU * ‘ 1387,

3561 % THIS LETS THE HOST ISSUE LOCAL FUNCTIONS 1388,

3562 % THIS IS DONE BY DOING AN <ESC><FN> 1389,

3563 * 1390,

3564 % WE DO IT BY SIMULATING A INTERRUPT,. 1391,

GGCT713 97 3565 SuB A CLEAR OT PREVCHAR 1392,
00714 320520 3567 ST A, PREVCHAR AND WE ARE REALLY DOING IT 1393,
3569 * 13C4,

0CO717 TA 3570 LOD AsD GET THE CHARACTER 1395,
600718 F680 3572 IORI X'80° AND MAKE IT COMMAND 1396,
0GO71A F3 3574 DI : TURN OFF INTERRUTS 1397
000718 CDE201 3575 CALL CHARPROC AND GO TO IT 1398,
O0O71E FB 3578 £l s CHARPROC RUNS DISABLED 1399,
00071F C32505 3580 JMP BUFTEST AND GO DO SOMEMORE 1400,
3582 % 1401

3583 % 1402,

3584 * HELP - GIVE PERSON HELP 1403,

3585 * 1404,

3586 #* HELP USES PUTMODE STUFF 1405,

so722 3587 HELPME EQuU * 1406

000722 21001C 3589 LODI HL,HELPINFO ADD OF HELPINFO 1407
000725 2EEC 35¢1 LODI ASX*'EC® GO INTO LOCAL MODE 1408,
000727 322227 3593 ST A s PUTMODE AND SAVE IN PUTMODE INFICATOR 1409
GCT72A 3595 HELPLOOP EQU * 1410

D0OGT72A 222027 3597 ST HL » HELPWHER CURRENT PLACE IN HELP TEXT 1411,
000720 F3 3599 DI > 14124
DLO72E CDE201 3601 CALL CHARPROC PUT CHARACTER IN DISPLAY BUF 1413
000731 FB 3603 EI s 1414,
000732 CD2A(S 3605 CALL BUFTEST2 AND GO TO BUFFERPROCESS 14154
D00735 2A2020 3607 LD HL » HELPWHER 14164
000738 7E 3609 LD As (HL) GET NEXT CHARACTER 14176
CO0739 FEFF 3611 CMPI X'FF? IS IT AN FF (INDICATES THE END 1418,
DCO73B 23 3613 INC HL 1419
200 73C CR2A07 3615 JMP NZsHELPLOOP NO, THEN NOT DONE 1420
OUOT73F 3EF2 3617 LODI AsX*'F2°" 1421
0LC741 F3 3619 DI 4 _ 1422,
QL0742 CDE201 3621 CALL CHARPROC 1423,
pOC 745 FB 3623 EI . 1424,
000746 C32105 3625 JMP RESETPUT GO LEAVE 1425
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THE VGT -

OB JECT NCODE

GB84295
090285
CAL295
680295
DCO2D9
0DL295
200295
2240460
31080A
320810
33¢818
3407DC
3A0418
3BU3F4
3FG288
40G32E
420298
430453
45922
4602F 9
470295
48C2F1
490917
4CL443
4D029R
4EQQQE
510448
52U 4686
530298
550460
560474
570920
580936
590912
58C3DE
5C0305
5DL3B6
630G29F
OTO2ES
68028F
6Ci43A
6DO3ES
6EQ2D2
6F0368B
700357
7204 3E
74038C
FFQ28A

VIDEQG

ADDR1 ADDERR2

0749

CRAPHICS TERMINAL

STMT SOURCE STATEMENT

36238 kxR KK

3629 *%x¥%kxx LOCAL COMMAND TABLE
363G FE kKRR

3631 CMDTAEB EQU *

3633 CMDEF 08,L0OCAL
3635 CMDEF C©9,L0CAL
3637 CMDEF 0ALLOCAL
3639 CMDEF (CBsLOCAL
3641 CMDEF QOC+ENTGRPC
3643 CMDEF ODsLOCAL
3645 CMDEF 20,L0CAL
3647 CMDEF 22,STPRV
3649 CMDEF 31,SETTAB
3651 CMDEF 32,CLRSTAB
3653 CMDEF 33,CLRATAB
3655 CMDEF 34 ,RESETTAB
3657 CMDEF 3A,,PGDOWN
3659 CMDEF 3B,PGUP
3€61 CMDEF 3F  HELPCHK
3663 CMDEF 40C ,SCRUPQ
3665 CMDEF 42,STORSI ZE
3667 CMDEF 43,SaTE1
3669 CMDEF 45,BRGEXT
3671 CMDEF 46,SETFULL
3673 CMDEF 47,LOCAL
3675 CMDEF 48,SETHALF
367 T CMDEF 4G ,BRGINT
3679 CMDEF 4C,S@TOCR
3681 CMDEF 4D,STORSIZE
3683 CMDEF 4E,NOGMODE
3685 CMDEF 51,SaT0ODC1
3687 CMDEF 52 ,CLRBUFS
3689 CMDEER 53,STORSIZE
3691 CMDEF 55sSTPRV
3693 CMDEF 56,VIDEOINV
3695 CMDEF S57,SETURTX1
3697 CMDEF 58 ,,SETURTXS5
3699 CMDEF 59, YESGMODE
3761 CMDEF SBsUNHOME
3703 CMDEF S5SCsSCRDWNQ
37C5 CMDEF S5DsHCME
3707 CMDEF 63,CLRSCREN
3709 CMDEF 67 sENTERGRP
S711 CMDEF 6B»LEAVGRP
3713 CMDEF 6C+S5ETLCL
3715 CMDEF 6D sMOVECURS
3717 CMDEF 6E+NORMODE
3719 CMDEF 6F +SCRUPS
3723 CMDEF 72 »SCRDWNS
3723 CMDEF 72+SETRMT
3725 CMDEF 74 ,SHOWTIME
Il t CMDEF

3729 *

3730 % END OF COMMAND DEFINITIONSe
3731

BS
HT
L
VT

PAGE

34

ASM H V 05 14453 06/19/76

FORMFEED ENTER GRAPH AND CLEAR

CR
SPACE

", CHANGE ESCAPE CHARACTER

2, CLEAR SINGLE TAB
3,.CLEAR ALLTABS AND ENABLE TABS
4, TURN OFF TABS,SIMULATE 4013 TAB

:=SCROLL

PAGES DOWN

PAGE UP (3)
2=GIVE USER HELP
@ SCROLL UP

BIG GRAPHS

SHIFT C-XMIT ON XR

SHIFT E =

SET FOR EXTERNAL CLOCK

EREULESDYRIEESIR EMOTEREC HO)
SPECIAL EXECUTION MODE
H-HALFDUPLEX

SHIFT 1 =

SET FOR INTERNAL CLOCK

<CMD><KSHIFT>L LINEMODE
KCMD><KSHIFT>M NORMAL

SHIFT N =

DON®*T ALLOW ENTER GMODE

CMD Q TYPE AHEAD

SHIFET SR

CLEAR XMIT,RCV BUFS

<CMD>SHIFT S SMALL GRAPH

SHIFT
SHIET
SHIFT
SHIFT
SHIFT

U B L[|

<Xg<C

SET UART SPEED(CHGUART)
INVERT VIDEDO

X 1 CLOCK FOR UART

X 16 CLOCK FOR UART
ALLOW ENTRY INTO GMODE

LEFT BRAKET RETURN

REV SLASH
RIGHT BRAKET HOME DISPLAY TO CURSOR

=-SCROLL DWN QUICK

C=CLEAR 'SCREEN

G-ENTER GRAPHMODE

K CLEAR SCREEN AND LEAVE GMODE
L-LOCAL MODE(NO XMIT TO HOST)

M MOVE CURSOR TO BOTTOM OF PAGE
N _EAVE GRAPH MODE

B SCROLL “URuSLOWLY

P SCROLL DOWN SLOWLY

R-REMOTE MODE(XMIT TO HOST)

T SHOWTIME IN UPPER RIGHT

FFsKEYEND THAT®'S ALL FOLKS

NOTE THE ABOVE

* TABLE MUST BE KEPT IN ALPHABETICAL (ASCENDING)

ORDER

1427»
14286
1429,
1430
1431
1432
1433»
1434,
1435,
1436
1437
1438a
1439
1440,
1441,
14426
1443
1444,
1445,
1446,
1447,
14486
1449,
1450,
1451,
1452,
1453,
1454,
1455,
1456
1457
1458
1459,
1460,
1461,
1462
14€3.
1464,
1465
1466
1467
1468
1469,
1470
1471
14720
1473
1474,
1475
1476
1477
1478
1479
1480,
1481,
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THE VGT -

OBYEGT  CODE

3A18920
ESFE

321920
322420

212F2¢C
78
E6F8
OFOFCF
4F

85

6F
3EQQ
8C

67

Cc9

CDESO7
B6
T
cs

COESGC7
EEFF
A6

g

VIDEO CRAPHICS

ADDR1

ADDR2

GQ7D9

QO7F9

DUBLA

o810

TERMINAL

STMT

3736
I437
S738
3739
3740
3741

3743
3744
3746
3748
3750
3752
3754
3755
3756
3758
3769
3762
3764
3766
3768
BLT0O
3772
3774
ITTO6
3778
3780
3782
3783
3784
3786
37838
3790
3762
3794
3796
3798
3800
3802
3804
3806
3808
3809
38106
3812
3814
3816
3818
3820
3821

3822
3824
3826
3828
3830

4o o 0 3K 3k 3 o o e ok o ok e o ok ok s ik o ok ok ke ok ok o ok ok ok sk ok o 3Kk ok ok 3k 3k 3k sk ok 3k sk s ok 3 sk sk oK sk ok 3k s sk ek sk ok ok ok ok ok

SOURCE STATEMENT

% HORIZONTAL TAB SUPPORT

3 200k e o % o o e sk e ok ok ik e e o e ol ok sl o ko e sk ok e ke ol i sk ol ok o K o i ok S sk ke sk kol sk i ok sk ke s ok ik sle ke ok i o 3l e e e ok ko o

*
*

G

G % ¥

U ¥* ¥

2

O % %

*0 % ¥

ESETTAB EQU

LD
ANDI
ST
ST
RET

ETTBYTE EQU
LD
LODI
LOD
ANDI
ADD
LOD
LODI
ADC
LOD
CALL
LD
RET

ETTAB EQU
LODI
LOD
ANDI
ROT
LOD
ADD
LOD
LODI
ADC
LOD
RET

EQU
CALL
IOR
ST
RET

TTAB

LRSTAB EQU
CALL
XORI
AND

ST

&

ASsFLAGS
255—-TABREF
AL FLAGS

As CNTLOMD

CURS X
DOBAX

. w we Me
D Ore
~

e [Me
- >
>
w

s >000rMMXTO > #
O
m

TABTAB

se [~

v 9
Dp PUTDe
o I

e @

e« TTPFTOOXD>I*
-
b

*
GETTBYTE
M

As (HL)

E]

b3
GETIBYTE
XV ERF "

M

As (HL)

PAGE

35

ASM H V £S5 14453 06/19/76

RESET TABS TO 4013 STYLE

FOR JEZ WITH LOVE FROM EHF
GET T HE BT
AND TURN IT OFF
AND SAVE IT BACK

AND SAVE IF FOR CNTLSHIFT O FAKE

AND GO HOME

GET BIT WITHN BYTE

LOAD CUR XPOSITION

GET BITTABLE ADD

SAVE XPOSITON

GET LOW 3 BITS

COMPUTE ADDRESS IN TABLE
SAVE IT BACK

FOR SECOND HALF

GO GET WHICH BYTE IN TAB TABLE

LOADE BIT MASKE

GET PROPER TAB TABLE BYTE
LOAD ADD OF TAB TABLE

GET XOFF

GET RID .OF LOW 3 BITS

GET RID OF 1AW 3 BITS
SAVE THAT

COMPUTE ADDRESS

SAVE LOW PART

SAVE HIGH PART
AND RETURN

GET POSITION
A HAS MASK
SAVE IT BACK
AND GO HOME

GET POSITION

INVERT MASK TO DO A CLEAR

AND IN MEMORY TO DO THE CLEAR
SAVE ITY BACK

THAT SAYS WE HAVE TABS

1486,
1487
1488,
1489,
14G0,
1491,
1402,
1493,
1494,
1495,
1496,
14G7,
14S8e
1499,
15CCa
15C1.
15C2,
1503,
1504,
15C5,
1506
1507



cneslrv

OO
[aRade]
ai=ale
o X
P

Cuo

co

0818

O =1V
~ T

3832
3834
38385
3836
3838
3840
3842

E 3

x
CLRATAB

RET

EQuU
LODI
LODI
SUB

%

HL ,HTABTAB
Es1C

A

AND GO HOME

CLEARS ALL THE TABS

GET ADD OF TAB TABLE
NUMBER OF BYTE S IN TABLE
CHAR, TO 'STORE

1541,
1542,
1543,
1544,
1545,
1546,
1547
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OBJECT {CCDE
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VIDEO GRAPHICS

ADCR1 ALCDRZ
COBLE

00830

cisel

00861

TERMINAL

STMT

3844
3846
3848
3850
3852
3854
3856
3853
3860
3862
38¢c4
3865
3867
3868
3869
3871

3873
3BT
3877
3879
3881
3883
3885
3887
3889
3891

3893
3895
3897
3895
39C1

3903
3905
39G7
3909
3911

3913
3918
3917
39195
3921
3923
39295
3927
3929
3931

3933
3935
3937
3939
3941
3543
3945
3547

SOURCE STATEMENT

CLRTABLP EQU

™
HT AB

TABSAHIFT

CUTTAB
TABLOOP

ST
DEC
INC
JMP
LD
I0ORI
ST
S9
BB

EQU

LD

ANDI
LODI
RET
il

CMPI
JMP
INC
LOD
CALL
LOD
SUBI
LOD
LOD
ANDI
LOD
SuBl1
LOD
10D T
LOD
I0R

JMP
LD

EQU
ROT

DEC
JMP
JMP
EQU
LD

EQU
INC
ROT
JMP
INC
JMP
LODI
INC
INC
JMP

*
As (HL)
E

HL
NZ,CLRTABLP
As FLAGS
TABREF

A, FLAGS

A, CNTLOMD

?

*

AsFLAGS
TABREF

De2

Z

A, CURSKX
LINES 1ZE-1
NS s TABWRAP
A

BeA

GETTAB

>

¢ se v Ve

o 00> O
\‘

TTAB

~0
oG
r

$ @

W #P>NPPOMODXP O

NZ+s TABSHIFT
TABLGOP
&

As (HL)
a*

C

L
C,FOUNDTAB
E

S, TABLGCOP
Es—8

D

HL
S,OUTTAB

PAGE
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ASM H V 05 14,53 06/719/76

CLEAR CHAR

DEC COUNT

UPDATE POINTER

NO DONE? THEN CONT INUE
SET FOR TAB CLEAR DONE

AND SAVE
AND SAVE FOR CNTLSHIFT O FAKE
ELSE-DONE THEN GO HOME

HORIZONTAL TAB

SEE IF A CLEAR HAS BEEN DONE

SSET FOR NO TABS COMPLETION

NO TABS HAVE BEEN SET-
GET CURRETN OFFSET

I GNORE

BUMP IT TO NEXT CHARACTER

SAVE THAT

GET CURRENT WORD IN TAB TABLE
GET THAT NUMBER FROM C

CHANGE TO DISTANT FROM END

SAVE THAT

GET  XOFFESET

JUST WANT LOW THREE BITS

SAVE DISTANTCE FROM BEG

MAKE IT DISTANCE FROM END OF BYTE
SAVE THAT

COUNT OF NUMBER CHARACTERS MOVED
GET DISTANCE FROM BEGGINING

SEE IR ZERD

YESs DONT SHIFT

GET FIRST BYTE

SHIFT IT
SEEIF) DONE

PHIS) IS THE (1LOER
LOD TAB TABLE BYTE

INC NUMBER CHARACTERS TABED OVER
CHK FOR A TAB STOP
GOT THE TAB
CHK ' FOR ENDIOF ‘BYTE
GO TO NEXT CHAR
RESTORE POSITION COINT
CHECK FOR END OF TAB TABLE
BUT BUMP POINTER ANYWAY
NGT AT END OF TABLE

1548,
1549,
1550,
1551 e
1552
15536
1554,
1555
1556
1557
1558
1559,
1560
1561
1562
1563
15€44
1565,
1566
1567
1568
1569
15706
1571
15728
1573
1574,
1575
1576
1877
1578
1579,
1580
1581e
1582.
1583
1584,
15850
1586
1587
15838
1589,
1590
1591,
1592
1593,
1594,
1595,
15S6a
1597
1598
1599,
16C0e
16C1e
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LR IRBYECT N CODE ADDR1 ADDRR2 STMT SOURCE STATEMENT ASM H V 05 14,53 06/19/76
000871 1601 3849 TABWRAP LODI DsX*0Q1? INDICATES WRAPAROUND 1602
000873 3EST 3951 LGODI A,LINESIZE 16036
000875 210220 3653 LODI HL,CURSX 1604
QUL 878 96 3955 suB M GET DISTANCE FROM END 160Se
800873 ZAN02D 957 1D HL . CURSLOC GET CURSOR LOCATION 1606,
0ocC87C 85 3859 ADD i ADD TO A 1607
00087D 6F 3861 LOD LsA 1608,
QCO87E 3EQCO 3963 LODI AsO FOR DOUBLE ADD 1609
G830 8C 3865 ADC H 1610
o008 31 67 3967 LOD He A 1611,
000832 C9 3969 RET ’ GO HOME 1612,

c0883 3971 FOUNDTAB EQU * WE GO A TAB 1613,

0CR 883 3A0220 3873 LD A, CURSX GET OLD X POSITION 1614,
0CC 8856 81 3875 ADD C : ADD IN AMOUNT MOVED 1615,
BoC887 320220 3977 ’M5$ﬂ~”M#“€URS%“~‘\ SAVE THAT 1616
DU038A 2A0020 3979 LD HL » CURSLOC ) GET CURSOR LOCATION 1617
puCc83b 79 3981 ( O Ba G GET TAB MOVE 1618
00088E 85 3883 — L ADD THE TWwWO TOGETHER 1619,
DOO8B3F 6F 3985 LOD LsA 1620
000890 3EOC 3687 LODI AsD 16216
oto3892 8C 3989 ADC H : 1622
00 8sS3 67 3991 LoD Has A 1623
aues8sg4a 1600 3963 LODI De X*00? INDICATES NO WRAPAROUND 1624,
00856 C9 3995 RET s AND GO BACK TO CALLER 1625
3997 * 1626,

I998 | ¥ 1627

3699 * 1628

40C0 % HYPERTAB- MOVES CURSOR TO CO- 41 NO MATTER WHERE IT IS 1629

4001 *# ON THE LINE, IS USEFUL FOR TwO COLUMN TEXT- MAYBEa. 1630

4002 * 1631

(0897 4003 HYPERTAB EQU £ 1632,

000397 EB 40cs XCH HL s DE SAVE CURSOR POSITION 1633,
000898 21022C 4CC7 LODI HL sCURSX X OFFSET 1634,
coess3 s7 4009 suB A 1635,
08L89C 96 4011 sSuB M NEGATE CURSOR OFFSET 1636
00C89D 3629 4013 LoD M, LINESIZE/2+1 CENTER' OF SCREEN 1637
GU0B89F 212900 4015 LODI HLSsLINESIZE/2+1 1638
2008A2 85 4917 ADD L. GET OFFSET FROM'CENTER 1639,
OULBA3 EF 4019 LOD LsA 16404
CU0B8A4 3EFF 421 LODI As XTFF? 1641,
COC8AS 8C 4G23 ADC H 1642,
OUC 8A7 67 4025 LOD Hs A 1643,
CrResAs8 19 4¢27 ADD HL sDE ADD OFFSET TO CURSLOC 1644,
DO0B8AG C33806 4029 JMP KEYCUROK AND MOVE CUROSR 1645,
4031 * 1646

4032 * 1647,

4033 * 1648,

UG8AC 4034 GOGRAPHC EQU * ENTER GMODE AND DOES A CLEAR 1649,

DDOBAC 3A2520 4036 LD As ALLOWGMD FIRST SEE IF WE IS ALLOMED TO ENTER 1650,
000G 3AF B7 4038 I0R A GMODE BOSSe IF NOT WE MUST NOT 1651,
s008BD C225C5 440 JMP NZsBUFTEST DO IT LIKE THE MAN ASKEDas 1652
000833 3ECC 4042 LODI As XTCO? 1653,
geC8Bs 321820 4044 ST AsCLRFLG 1654
0CcR8B88 061D 4045 LOD1 By adGS INDICATES TO GO DO GRAPH 1655,
00083A C3C708 4¢ 48 JMP GOGRPH2 16564
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THE VGT - VIDEO GRAPHICS

@BJECT | CODE ADDR1 ACDR2

€08C7T

o7
D384
321A20
c32505

7A
320 620
€39105

00BES
7A
FE30
FAQC9G9
FE3A
FAFBOS
FE®l
FAGOCQ
FEB7
F249¢9
Ch09
E60F
5
Q7070707
B2
D38E
2T
C391G5
D38g6
C3G509

0C90E
322520
C9

00912

TERMINAL
STMT SOURCE STATEMENT
4454
4055 LD AsMODEBITS
4457 ANDI GRAPHMD
4059 LODI AsaFF
4061 RET NZ
4063 GUGRPHZ EQU *
4065 LD A+MODEBITS
4667 IOR1I GRAPHMD
4069 S A,MODEBITS
4071 ouT MODESET
4073 CALL ALPHA
4075 * WHEN A <CMD>N IS ISSUED
44576 %
4077 sSuB A
anv79 ouT MODESET
4081 ST AsMODEBITS
483 JMP BUFTEST
4085 =
4086 *
4087 CHGESC EQU *
40 89 LOD A,D
4061 S A ESCCHAR
4US3 JMP SAVEPREV
40395 *
4S5 *
4097 * CHANGE USART SPEED
4498 *
4099 CHGUART EQU *
4101 LOD AsD
4103 CMP1 b i
4145 JMP S s SPDERR
4107 CMP1I L
4109 JMP SL,HEXIN3
4111 CMP I L
4113 JMP S s SPDERR
4115 CMP1 NG
4117 JMP NS sSPDERR
4119 ADDI 9
4121 HEXIN3 ANDI X2OF ¢
4123 LOD Ds A
4125 ROT Le&
4127 I0OR D
4129 ouT URTSPEED
4130 CUSRET sSuB A
4133 JMP SAVEPREV
4135 SPDERR ouT SELL
4137 JMP CUSRET
4139 %
41490 *
4141 NOGMCDE EQU *
4143 Sily AsALLCWGMD
4145 RET 9
4147 =
41438 *
4149 YESGMODE EQU *

CONTROL

PAGE

38

ASM H V 05 14,53 06/19/76

SEE IF IN GRAPH MODE ALREADY
INDICATE A CLEAR
YES THEN DON®*7T GO AGAIN

GET QLD MODEBITS
MAKE SURE IT IS ON
SAVE IT

AND PU IT 0OUT

AND GO DO GRAPHICS
IS RETURNED HERE

FOR CLEARING CONTROL BITS

AND PUT O0OUT

AND SAVE (ASSUMES ONLY GRP INFO)
AND GO BACK AND GET SOMMORE

CHANGE ESCAPE
GET NW CHARACTER
SAVE IT

CHG UART SPEED

SMALLER THEN ©
1=9+1

SAVE IT

FOR XMITTER TO
OR IN RCVR SPEED
CLERTEOuT

AND GO HOME
TELLSTHE USER

DON'T ALLOW ENTRY INTO GRAPHMODE
NZ=DON'T ALLOW GRAPH MOE

ALLOW ENTRY INTO GRAPHMODE

1660a
1661
16624
1663,
1664
1665
1666
16676
1668
1669
1670,
16716
1672
1673,
1674,
1675
16760
1677
1678
167Se
16804
1681
16824
1683,
1684,
1685e
1686
1687
1688,
1689,
1690
1691,
1692
1653,
1694,
16G5,
1696,
1697
1698
1699,
1700
1701,
1702
17036
17C 4
1705
17060
17C7»
1708,
1709,
1710
1711,
1712,
17136
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LOC
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000944
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THE VGT -

0BJECT CODE

322520
Cc9

3A1A2C
E&F3
D380
321A20
C9

3A1A20
FetC
D380
321A21
c9

3EBY
D341
SET9
D341
c9o

3ES7T
D341
3ETA
D341

~
-~

3A15920
F 680

321920
C32545

VIDEC GRAPHICS

ADDRI1

ACDR2

00217

0936

0093F

DUSG4A

TERMINAL

STMT

4154
4155
4157
4158
4159
4160
4162
4164
4166
4168
4170
4172
4173
4174
4175
4177
4173
4161
4183
4185
4187 *®
4188 %
4185 *
4190 S
4152
4194
4196
4198
4200
4202 *
4203 *
4204 *
*
3

* 9 ¥

Vg

BRGINT

O % * %

RGEXT

4205
4206
4208
4210
4212
4214
42156
4213
4z19
4220
4221
4222
4224
4226
4223
4230
4232
4233
4234
4235
4236 ENDLENCD
4238 *

0 $# #* % %

i

ETNECHO

* %

RET

EQ
LD
ANDI
ouT
ST
RET

ZQU
LD
I0ORI
ouT
ST
RET

EQU
LODI
ouT
LODI
ouT
RET

EQU
LODI
ouT
LODI
ouT
RET

EQU
I0RI

ST
JMP

EQU =*

SDURCE STATEMENT

*

A,MODEBITS
255-URTCLOCK
MODESET
AsMODEBITS

°

F

A, MODEBITS
URTCLOCK
MODESET
AsMODEBITS

S
AsURTINTRS
URTCTL
A, URTX1MD
URTCTL

’

*
ASURTINTRS
URTCTL

A, URTMODE
URTCTL

i
A FLAGS
FULLDUPL
AsFLAGS
BUFTEST

ASM H V 0S8 14453 06/19/76

SET BAUD RATE INTERNAL

SET THOSE BITS TO ZERO
PUT THEM 0OUT

AND SAVE THEM

AND LEAVE

SET BAUD RATE FOR EXTERNAL CLOCK
GET THE MODEBITS

OR IN THE BITS

PUT THEM 0OUT TO HARDWARE

SAVE THEM

AND GO HOME

X 1 CLOCK FBR UART
UART INTERNAL RESET

AND SAVE THEM
AND GO HOME

X 16 CLOCK FOR UART (NORMAL MODE)
UART INTERNAL RESET

AND SAVE THEM
AND GO HOME

SETHEORVCTISHIFETENINAUECHD

FAKE FULLDUPLEX
AND SAVE THEM BACK
GO HOME (BACKGROUND ROUTINE)

PAGE

39
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LOoc  "@BJECT, CODE ADDR1 ACDR2 STMT SOURCE STATEMENT ASM H V 05 14,53 0Q6/19/76
L4 kA sesk d ok ok ook o ok e i o s e i o ok sk Ok o e i ok ook ok ks i e ok o o ook o ol ok kK kol ok K ok 1770«
G241 k% ook ok ok ok Sk ok ok 3K ek s o ok ek sk sk sk sk 3k sk i K o 3k ok e ok sk ok o S o ok % sk ok ok 1771
4242, % THIS 1S 17T * Ao 0%
4243 # WHAT YOU ASK? 3 1773
4244 % WHYs THE TEKTRONIX GRAPH SIMULATOR * 1774
4245 * 17756
4246 N e o s o ol b ok e sk s ok dle i e skl o ek ik R ok e ok sl ok ok o s ok e ke ok ke ol ok sk ok sk e o e ok 17766
L2477 sk 3 ok de ol ok o e ok ko o o ok 3ok s ek oo sl ke i i ol ok s sl ook e sl kvl o ok ol ke ok o e {5 7
L4248 * 1778
424G % 1779
4250 * CONSTANTS IN RAM 1780
4251 * 1781,
G252 ok dioskskok s ok sk ok ok e ok ok sk sk ok deakosh ske ok ook o ik s ke sk ke ok 9k sk Skl ok ok ok ok ok ok ok ok ok ok 1782
CO094A 0ZU39 4253 ORG ENDLEN 1783
202039 4255 TEKXXX DS 0X STORGE FOR 5-BIT COORD ADDRESSES 1784
02039 00 4257 TEKXHI DG X0 (ORDER-DEPENDENT) 1785,
00203A 0O 4258 TEKXLOW DC X100 17686
302038 00 4259 TiKYHI DC X100 1787
BD203C 0D 4260 TEKYLOW DC X000 1788a»
4261 % 1789,
3020 3D 4262 GRAPHPOS DS a4 X CURRENT BEAM POSITION (10 BIT NOSs) 1790,
4264 % 1791,
DO2041 4265 #QUADS DS X # OF QUADRANTS FOR THE VECTOR 1792
4267 *® 1793,
0L2042 4268 VECTEMP . DS SX TEMP SAVE FOR VECTOR RTN 1794,
DC2047 4270 GRAPHTEM DS 4 X TEMP SAVE FOR GRAPH RTN 1795,
4272 * 1796
202048 4272 CHARPOS DS 2X 1757
0e204D 00 4275 DIRECH DC X'Qo 17S8,
CC204E QO 4276 DIRECZ DC X1Qo 1799,
DL204F OO 4277 TYPE DC X000 18C0 e
002050 4278 XOFF DS 11X 18C1.,
po2031 €O 4zgo DC X'Q0 18062,
¢ 4281 * 18C3e
04000 4282 EVENADD EQU GRAPHE VN 18C4.e
¢sisl 4284 ODDADD EQU GRAPHODD 18C5e
081851 4286 NEXT EQU OCDADD—-EVENADD 18C6Ea
202052 00 4288 EVENODD DC X100 1807
2800 4289 ROMGEN EQU CHGENRCM 1808e
4291 1809,
L2053 4292 XMASK DS 1X 1810,
oL 2054 4294 MARGIN DS X 183 Ys
002055 4296 CHARPSZ DS 2X 1812,

J2u(4 4298 GRPOLDC EQU  CURSCHAR 181 3a
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OBJECT CODE

210000
7D
328420
225027
320420
21F606
224820
78
FEL1D
CA440B

326420
chs4C 4
FELID
CA4403
FECA
CA460A
FEEFE
C8
FECO
C2¢509
320
C3EEQDQ

RENE
CAB309
FEO1
CAB3609
FESJD
C2AALGS
CD34CA

VIDEQO GRAPHICS

ADCR1 ACDRZ

CUS4A

00985

TERMINAL

STMT SOURCE STATEMENT

4301

4302 *

4303 = GRAPH MQODE

4304 =

4305

4306 ORG ENDLENCD
4308 ALPHA Ds X

4310 LODI HLs X'00 ?
4312 LOD AL

4314 ST Ay MARGIN
4316 ST HL s XOFF
4518 5% A, CURSCHAR
4329 LODI

4322 ST HL » CHARPOS
432 4 LOD A, B

4326 CMPI aGS

4328 JMP Z s GRAPH
4330 *

4331 ALPHAZ DS 00X

4333 LD HL s CURSLOC
4335 XCH HL sDE

4337 LD HL s CHARPOS
4339 LODI BC s GRAPHEVN
4341 ADD HL » BC

4343 LD A, (HL)
4345 LOD Bs A

4347 ST HL s CURSLOC
4349 LD As GRPOLDC
4251 Sl A, (DE)
4353 LOD As B

4355 ST A s GRPOLDC
4357 CALL GETCHAR
4359 ALPHACHK CMPI &GS

4361 JMP Zs GRAPH
4363 CMP1I alLF

4365 JMP ZsLINEFEED
4367 CMP I XEUEEY

4369 RET Z

4371 CMP1I @aHT

4373 JMP NZs ALPFHARS
4375 LODI A, 1

4377 JMP GRPNRL
4375 ALPHAR4 EQU *

4381 CMP 1 DdUS

4383 JMP Z s ALPHAZ
4385 CMPI DSOH

4387 JMP Zys ALPHAZ2
4389 CMPI @aCR

4391 JMP NZ sGRFNCR
4393 CALL GRPCR

ASM H V 05 14,53 06/19/76
i, 3 4 S s 3 S sk o ok sfe i o o sl ke ok e ot o ok sl e i ok s ik o ok e ok ok s s o ke s o Sk ol ok ok ok o S ok e ik ok sk e sk sl e ol e e sk ok ke ke ok

e o AR AR 3 5 e ok ok e i e o e e o s R i ok sk kiR ok ol ok i e de sk ok ok N ok ook 3k ofe sk o sk e sk ofe sl e sl sie e e ol b sk e e sk sl ok o ol ke

HL»TOPOFF+{(7%LINESIZE)

CLEAR OUT CURSOR CHARACTER
PLACE TO PUT CHARACTERS AT

GET ENTRYFLAG
IS IT GRAPHIC SHIFT
YES« GO DO GRAPHICS

GET fOLDICUSOR Loc
PIIF 1 ENT O DE
GET NEW CHARACTER POS
DEESET FOR  CURSOR
ADD IN OFFSET

AND PUT IT CURSOR POSITON WORD
PUT THE OLD CHAR THERE
DONE HERE IN CASE OF INTERRUPT

{CNTL-A)

GO DO A CARRIAGE RET

PAGE

1815,
1816
1817
1818,
1819,
1820
1821
18226
1823
1824,
1825,
1826
1827
1828,
1829,
1830,
1831,
1832
1833
1834,
1835,
1836
1837
1838
1839,
184C,
1841,
1842,
1843,
1844,
1845,

1846,
1847,
1848,
184G,

1850
1851

1852a
1853
1854,

1855
18564

1857
1858
185%.
1860,

1861.

1862
1863,

1864,

41
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THE VNGT -

OBJECT CODE
C36309

FEGC
CA4ACC
FEGS8
c2D7¢9
11 EEFEF
2A 5020
23

e

B7
FACALQ
8BS
CACADO
21BOFF
11 COFD

225020
2A4820
19

224820
C3€309

FECB
C2EEQRQ9
2A4B20C
11C9FD
19
224827
TG

B7
F26309
C34AC9

210E28
07070707
7
E6F(
B5

4F

7A
E6CT
B4

a7
2A4B20
EB

97
325220

VIDEC CGRAFPHICS

ADDR1 ADDRZ

ALPHAZ2

aF F

Z s ALPHA

aBSs

NZ s GRPNBS

DE s+1

HL « XOFF

HL

AsH

A

S»GRPBSCK

L

Z s GRPBSGK

HL s~(L INESIZE-1)
DE o= (7®%LINESIZE)
O X

HL + XOFF

HL » CHARPOS

HL »DE

HL s CHARPQOS
ALPHAZ2

avT

NZ, GRPNRL

HL » CHARPOS
DE,={(7#LTINESIZE)
HL »DE

HL s CHARPOS

AsH

A

NS s ALPHAZ2
ALPHA

X

HL ,RCMGEN+1+13

CHARPOS

TERMINAL
STMT SOURCE STATEMENT
4395 JMP
4397 GRPNCR DS QX
4399 CMP 1
4401 JMP
4403 CMP I
4445 JMP
4407 LODI
4409 LD
4411 INC
44313 LOD
4415 INDR
4417 JMP
4419 I0R
L4211 JMP
4423 LODI
4425 LODI
4427 GRPBS0K DS
4429 S
4431 LD
4433 ADD
4435 ST
4437 JMP
443239 GRPNBS DS 0OX
4441 CMP 1
4443 JMP
4445 LD
4447 LODI
4449 ADD
4451 ST
4453 LOD
4453 I0R
4457 JMP
4459 JMP
4461 GRPNRL DS
4463 0D 1
4465 ROT
4467 .OD
4469 ANDI
4471 I0R
4473 L.OD
4475 LOD
4477 ANDI
447G IOR
4481 LOD
4483 LD
4485 PUSH
4487 sSuB
4489 ST

ALEVENGDD

PAGE
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AND FETURN

ITS NOT A BACKSPACE

DO A REVERSE L INEFEED

MOVE BACK

PUT IN BACK

NOT NEGs WE HAVENT GONE OVER
WE WENT OVER RESTART

+13 ZAPS TO BOTTCM OF CHARACTER

1865,
1866,
1867
1868
1865
18700
1871
1872
1873
1874,
1875
18768
1877
18786
1879
1880
1881,
1882
1883
1884
1885
1886
18874
1888
1889
18S0s
18G1e
182,
1863,
1894,
1895,
1896
1857
18%8s
1899,
15C0.
1801,
1902
1903,
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LOC OBJECT CODE ADCR1 ADDR2 STMT SOURCE STATEMENT ASM H V 05 14¢53 06/19/76
0CCAO7 4491 GENLOOP DS o X 1913,
COOAD7 OA 4493 LD A, (BC) 1914,
OCOADS 2F 4495 CMA > INVERT A 1915,
GUOALS 6F 4497 LOD  LsA 19164
O00CA YA 3E(2 La9s LODI AsX202? ZAP UP ONE RASTER 1917
DCOANC CDDEOA 4501 CALL XYPTING 1518,
QCOAQF 0B 43503 : DEC BC 1919,
DCDALD 79 4505 LOD AsC 1920
000Al1 EEHF 4507 ANDI  X'QOF? 19214
DONA13 C2070A 4509 JMP NZ», GENLOOP GO AND DO REST OF LINES 1522,
DGDA16 E1 4511 POP HL 19234
OQGCAl17 23 4513 INC HL 1924,
ILOALE 224B20 4515 ST HL »CHARFOS 1925,
OUNALB 3AS542¢C 4517 LD As MARGIN 1926,
BO0DALE 2A5C20 4519 158D HL s XOF F 1927,
DLOA21 28 4521 DEC HL 19284
J00AR22 225020 4523 ST HL + XOFF 1929,
0C0A25 95 4525 suB L 19304
020A26 FESI 4527 CMPI LINESIZE 15314
000A28 CA2ECA 4529 JMP Z s GRPARND 1932,
000A28 C3€309 4531 JMP ALPHAZ 1933,

CDARE 4533 GRFPARND EQU & 1934,

J0C0A2E CD34CA 4535 CAL GRPCR 19354
O00A 31 C3460A 4537 JMP L INEFEED 10364
GO0A34 4539 GRPCR DS 0X 1937,
D00A34 2A4B2°0 4341 LD  HL,CHARPOS A 1038,
Q00A37 EB 4543 XCH HL »DE 1939,
DGOA38 2A5020 4545 LD HL s XOQFF thiann
IDOA3B 16 4547 ADD HL sDE 19481,
00DA3C 224B20 4549 sT HL » CHARPOS 1942,
I00A3F 2100C0 4551 LODI  HL+X'00* 1943,
D00A42 225020 4553 ST HL » XOF F 1944,
J0CA4S C9 4553 RET ’ 1945,
4557 % 1946,

4558 * 1947,
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CCDA38
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OBJECT

2A4B20

CODE

VIDEDO GRAPHICS

ADCR1

ACDRZ2

EB
21D9B1

.~
¥ SR

6

87
F25D0A
213762
19
224820
C3€309

3A5420
B7
CR4A09
21E7C4
224820
SE28
32542¢C
210000
222020
C3€e309

97
7A
1F
57
78
1F
5F
co

45
23
4=
LI
56
23
58
c9o

70
23
71
23

TERMINAL

STMT SOURCE STATEMENT

4560 LINEFEED DS OX

4562 LD HL » CHARPOS GET LIN POSITION
4564 XCH HL »DE

4566 LODI HL »— (24 7*LINESIZE) SEE IF WE ARE AT BOTTOM
4568 ADD HL +DE SUM THE TWwO

43706 LOD As k=

4572 I0OR A

4574 JMP NS+SWITCH WE ARE OVER

4576 LODI HL »{7%L INESIZE)

4578 ADD HL s DE MOVE DOWN A LINE
4589 ST HL s CHARPOS AND SAVE IT

4582 JMP ALPHAZ2

4584 SWITCH DS X

45856 LD As MARGIN GET WHICH MARGIN WERE AT
4588 I0OR A TEST 'IT

45950 JMP NZs ALPEA MUST GO TO LEFT SIDE OF PAGE
6592 LODI HL yLINESIZE/2+TOPOFF IS MARGIN SIZE
4594 ST HL s CHARPOS

4536 LODI ASLINESIZE/2 MARGIN S1ZE

4598 ST AsMARGIN

4600 LODI HL -0

a6 2 ST HL » XOFF AND CLEAR X OFFSET
4004 JMP ALPHAZ AND GO AROUND

GE0S6  Hd sk sk ok ok s ook sk e i % 3 e ok sk ke XK 3k sk e e ok A e ok o R K Rk e sk e o o ok ok ok ko ok

GO0 T %ok kK ok 3Rk dookook o ok o e ok ok ok ok ok % ok

L4608 ook ok fokoak 5ok ko ko e ok ek sl ok

4609 SHIFT DS OX

4611 suB A CLEAR A

45613 LOD AsD LOAD D

4615 ROT RC ROTATE AND SAVE CARR Y IS n
4617 LOD DsA

4619 LOD AsE LOAD E

4621 ROT RC SHIFT LOW PART
4623 LOD EsA SANVELTT

4625 RET 9 AND LEAVE

462 T o a3 vk skook sk dealk ko ok ¥ e 3K i e ok ok ok 3K OR ok ok ok

LBD S o ok o s ok sk ok ook e oo sk ok sk e sk sk ok ik

4629 e ok sk ok Sk ik sl ool ok ok ke ko sie ksl e Sk oK ek ok

4630 BTOELOAD DS OX

4632 LOD BsM

4634 INC HL

4636 LOD CosM

4638 INC HL

LE4T LOD DsM

4642 INC HL

4644 LLOD E«M

4eH45 RET ’

464 8 kxR ok o ook ok 3k ok ok ok e ok ol b ol o o ko kkok

L6 4G H ok %R 3 o sk Kk o o ok i ok ok ok ok ok e 3R ok ek

4650 Heon ks ook ook ok o ok sl Sl ofe skok ok sk ol okl Sk ok

4651 BTOESAVE DS o X

4653 LOD M,B

4655 INC HL

46857 LOD My C

4659 INC HL

PAGE

194G,
1950

&

ASM H V 05 14,53 06/19/76

1G51.
1952,
13553,
1954,
1955.
1956
1957,
1958
1959
19560,
1961,
1962
19€3,
1964,
1G€E5e
1566,
1967
1968
1669,
1G70s
1671,
1972
1973
1974,
1975
1976
1977
1978
1979
1580,
1981
1582
1983
1584,
1985
1G85
1987
19588
198G, .
19G0.
19C1.,
1992,
1993
1994,
1995,
1996,
19G7e
1998e
199G,
2000«
2001,
2002
2003,
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VGT1 + THE VGT - VIDEDO GRAPHICS TERMINAL PAGE 45

LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT ASM H V 05 14e53 06/19/76
COCA3D 23 4663 INC HL
GOOA3E 73 4665 LOD MsE 2382;
DUCABF C9 4667 RET 20074
GGG D ok Hok ok 3k ok ke 3k sk koK ok ok ok ok ok ook ok o ok o o ko ok ok ok ok sk ok e o ok ok o ok ok ok ok 2008,
46T e oksd R R 3 %k sk ok ole 2 e i ok e e s ook sk R kR ke 3K ok 3k e sk s i e ke ok ofe sk kool R ke ke ol Sk e i e i ol ok e sl e i ol e e ok sleolke e o e ek ok 200G
G4BT 1 ek kol ok i ok ok ok ok 3 o s i sk s o o ok sk KoK 3 3 ok 3K 33 o 3 Rk skl ok ok ok ok e ok ok o sk ok o s ok o ok sk ok el ok sk ok o ok ok ok 2010
0COA I 4672 SCCPLOAD DS 0X 2011
4674 = BC HAS X 20124
HET5 | * DE HAS Y 20 13,
COODA9G 7B 4676 LOD AsE 20144
0C0AIL OF 4678 ROT R 20150
00CA92 E680 4680 ANDI X'80°? 20164
J00A94 325220 4682 ST AL EVENODD 20176
OCOAST7 CD780CA 4684 CALL SHIFT 2018,
00GASA 3EFF 4686 LODI A,255 20104
000A3C S3 4688 SUB E 2020
DCCA3D &F 4690 LOD LsA 2021,
0C0A9E 2660 4692 LODI HsD 2022,
0COAAD 4654 MULT 81 MULTIPLY HL BY 81 2023,
CCOAAO 545D 4666
DLOAAR2 29 46G7
OUGQOQAA3 29 4698
PR0AANS4 29 4€9 3
QO0AAS 29 4760
DCCAAB EB 4701
COOAA7 19 4702
COCGAAS EB 47G 3
OC0AAS 29 47C4
COCAAA 29 47¢5
C00CAAB 19 47086
DODAAC 224B2 4707 ST HL » CHARPOS 20244
EROG . 2025,
4710 * NOW WE DO THE X PART 20264
4711 *x 2027
4712 * 2028
OCOAAF 50 4713 LOD D,B LOAD B INTO D 2029
QCCABO 59 4715 LOD E,C LOAD C 2030
DLOA31 78 4717 0OTO2 LAD AsE GET LOW EIGHT IITS 2G31.
DOOAB2 EBQ7 4719 ANDI X107 ONLY WANT LOW 3 FOR BIT POSIT 2032
COCA34 21844C 4721 LODI HL « DODAX GET ADD OF BIT MASKS 2033
DUOAB7 85 4723 ADD L. ADD WHICH BIT MAK 2034,
0GOA3B 6F 4725 LOR ga SAVE IT 2035,
0OCABS 3ECQQ 4727 LODI A,0 20 364
DO0ABB 8C 4729 ADC - 20374
OU0ABC 67 4731 LOD Hs A AND SAVE THAT 20386
OCOA3D 7E 4733 LOD AsM GET THE MASK 2039,
ODGOABE 32532C 4735 ST Ay XMASK AND SAVE IT 2040,
DOOAC1 CD78CA 4737 CALL SHIFET GETaRID B BL T wOEESET 2041,
D00AC4 CD78CA 4739 CALL SHIFT WE ONLY WANT CHARACTER 0OF 2042,
000AC7 CD780A 4741 CALL SHIFT WERE DONE 2043,
GOCACA 97 4743 sus A 30 44
000ACB 93 4745 sSUB E 20450
gODACC 325020 4747 ST A s XOFF 20464
DOOACF 3ECO 4749 LODI A,0 20474
200AD1 B7 4751 LOD DsA SAVE FOR LATER 2048,



SA
J28120
2A43820
19
224B270
co

4753
4755
4757
4759
4761
4763

As XOFF+1
HL s CHARPOS GET SUM OF X AND Y

NOTE D SHOULD 'BE "ZERD VSO "ADD . IN X
AND SAVE IT :

AND LEAVE

HL »CHARPOS

G765 ok dksk i ook sk ok ook s sk e s o ol ok ok sk ek ok ok ok oK 3 sk s skok ok sk sk ok i ok sk sk sk ok ok sk sk sk sk ok sk ok ok
AT6S6 K ks o ok ok ok s ok o ok ook e 3K ok ok ok ok 30 o ok 3k o8 o5 o ok 0k ok % o8k ok ok 3 3 Sk ok ok ok ok ek e sk ok oK e ok ok ok sk ok ok ok
LTHT s sokok ok ok ok sk ok ok o sk sk sk ook sk sk sk ok ok % oK 3k sk sk sk ok ol e ok ok sk ok ok 3 3k sk ok sk sk s 3 oK 3Kk ok e 3k sk s ok ok ok s sk ok ook ok oK

2049,
2050
2051
2052
2053
20546
2055
20568
2057
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THE VGT =

OBJECT CODE

D
o
e

D5
4F
45

ZA4B20
79
E608
CAFQRA
79
E6d4
78
Cc23C08
QF
D2F80C A
23
47
79
E6C2
CA20GB
73
E601
3A5227
CAl1408
EE80
F21D008B
115100
19
c31D0B
EE80
FA1DUB
11AFFF
19
3256220
224B20
11¢Qan
3A5220
7

P
i

B
F23008
115191

1

UGl
-

VIDEC GRAPHICS TERMINAL

ADDR1

ADDR2

02082
G204B
2053

STMT

4768
av77e
4771

4772
4773
4774
4775
4776
4777
4778
4779
4781

4783
4785
47867
478%
47¢1

4753
4785
47s7
47S9
4801

4843
4805
4847
480G
4811

4813
4815
4817
48169
4821

4823
4825
4827
4823
4831

4833
4835
4837
4839
4841
4843
4845
4847
4849
4851

4853
45855
4857
4859
4861
4863

XY

SOURCE STATEMENT

PHINGC DS

0X

*¥xxkkx%2THIS IS THE REALLY IMPORTANT ROUTINE
*%%]T INCREMENTS AND CECREMENTS X AND Y
wx%kk k% DEPENDING ON THE CONTENTS OF A

& x
oA
AR
*ow
i
%

G2 INC Y
03 DEC Y
08 INC X
0C DEC X
YCU CAN DO
PUSH
PUSH
PUSH
LOD
LOD

DRAGEVOD EQU

UR

AGXY EQU

DRAGBIT EQU
ODRAGSGLP LD

LOD
ANDI
JMP
LLOD
ANDI
LOD
JMP
ROT
JMP
INC

BDRAG2 LOD
DRAGDOY LOD

ANDI
JMP
LOD
ANDI
L
JMP
XOR1
JMP
LODI
ADD
JMP

DRAG3 X0OR1I

JMP
LODI
ADD

DRAGS ST
DRAGSPOT ST

LODI
LD
I0R
JMP
LODI

BOTH X AND Y AT THE SAME TIME

BC

HL

DE

CyeA

Bsl
EVENODD
CHARPOS
XMA SK

HL s DRAGXY
AsC

Xxeps:*

Z sDRAGDOY
AsC

Xraqe
AsB

NZ +DRAG1
R

NC +DRAG2
HL
BeA
AsC
Xe02
Z+sDRAGSPOT
AsC
XX
A sDRAGEVOD
Z+sDRAG3
Xsgee
NS s DRAGS
BEsIINESTZE
HL s DE
DRAGS
s e
SsDRAGS
DE«=LINESIZE
HL »DE
A+sDRAGEVOD
HL s DRAG XY
DE s GRAPKEZVN
A sDRAGEVOD
A

NS »sDRAG4
DE s GRAPHODD

NOT DOING Xeeeo

NOT DOING Yees
Y INC/DEC?

DECR Y
FLIP EVEN/ODD BIT

FELIP [ EVENZBDD

PAGE 46
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2058
2059,
2060
2061,
20624
203636
20640
2065
2066
2067 »
2068e
2069
2070
2071
2072
2073
2074,
20758
2C 76
2077
2078
2079
20280
2081
2082
2083
2084,
2085
20 86
2087
2088.
2089,
2090,
20918
2092s
2093
20C4,
2095
2096
20S7e
2098
2099
21CCe
2101,
2102,
2103,
2104,
2105
2106,
2107
2108
210G,
2110
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Loc B JECTIHCORE ADDR1 ACDRZ2 STMT SOURCE STATEMENT ASM H V 05 14,53 06/19/76
0CO0B30 19 4865 DRAG4 ADD HL s DE ADD APPROPRIATE FRAME ORIGIN 2111,
200831 78 4867 LOD A,8 2 i
000oB32 B6 4869 I0OR M 2113,
000833 77 4871 LOD My A (= 1 10 o
DCOB34 225520 4873 ST HL » CHARPS 2 21154
¢o00B37 D1 4875 POP DE ; 21156,
000838 E£1 4877 POP HiL 21174
toeB39 68 4879 LOD L.B 21184
000B3A C1 4881 POP BC 511G,
DCOB3B8 C9 4883 RET ’ AND LEAVE 2120
000B3C 07 4885 DRAGI ROT L 21214
0CDB3D D2F80A 4887 JMP NC,DRAG2 SAPs
0COB40 2B 4889 BEC HL 2123,
000B41 C3F8RA 4891 JMP DRAG2 21080

4893 * 2125,



VGT14

LOC

00844
0B 44

p

o

=}
W
&
ﬂ

(=)
o3}
&
w

B4
0B4F
B52
B85S
pooBso
BST
BSA
B5

DOCD
(=]
(4]
IS
(03]

COoOwoLOoOUOUD
OQAC tolplelwl
DOTOHOCOHOOTDO

(oY)
0 U
“ Qg

-2

B66

@
o
.

YOoOVvowWOo
OOV

000869
0LCB69
06036C

000831
geoB3s2
CooB8 83
000B34
000385
2008856
000387
Q00 3B3A
0603880
0GB
0008393
DCOB96 .

TRECNG T =

OBJECT CODE

2A002°
EB

210000
220020
7l &4

325420
3A0420
12

97

320420
CD9COB
CcDD20B
213027
CDB8CA
CDOCTA

CD%COB
cDD208
214720
CD88CA
214020
73
95
5F
7A
2D
9E
57
79
2D
S6
4F
73
2D
SE
47
CDODOC
214720
CO800A
213D20
CD880A
CD9CCA

VIDEO GRAPHICS TERMINAL

ADDR1 ALCDR2

STMT

4885
4896
4897
48638
48%9
4900
480 2
490G 4
4906
4903
49138
4012
4G14
4915
4918
4920
4522
49524
46256
4928
4G30
4532
4933
4934
4935
4937
4539
4941
4543
4945
4547
4949
4551
4953
4555
4957
4559
4561
4563
4s65
4567
496G
4671
4973
4<75
4977
48979
4981
4583
4985
49587

SOCURCE STATEMENT

PAGE
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ASM H V 05 144,53 06/719/76

g0 3ok o ok 3k ok ok ok i fob o ke o ok skl skl ok oo o sl Ok sl ok skokok sk ok skl 3 ok koK o ok ok

¢ s s o o ok s ok e o 30 o ok ok 3 k3 sk o o ok ok ol K ok K oK ke K 5 ke i ook ok ok ok ok ok ok ok ok ke olOR Sk e
FEkk kR F R KRRk KA kKKK FAKHERE IS THE GRAPHING STUFF

oo o ok 33 e ok ok ok sl i sk e e ok 2k oK K o KoK ¥ 08 3 ok Kk K ok R KKK kK

s 3 s s 2 s sk ok o e ok e ok ok e sk ofe ke ok ok 3 ok ok Ok o ok ok ik ok ok okeok ok o ok

GRAPH DS 0OX
LD
XCH
LODI
ST
LOD
ST
LD
53
SuUB
ST
CAL
CAL
DLD
CALL
CAL

*
3
%
GRAPHLP DS
CAL
CAL
DLD
CALL
DL D
LOD
sus
LOD
LOD
DEC
SBB
LOD
LOD
DEC
suB
LOD
LOD
DEC
SBB
LOD
CAL
OLD
CALL
DLD
CALL
CAL

HL ,CURSLOC
HL » DE

HL 5

HL s CURSLOC
AsH
AsMARGIN
AL, GRPCLDC
As (DE)

A

A, GRPOLCC
GRAPHPT
GRAPHCON
HL s GRAFPHPOS
BTOESAVE
SCCPLOAD

DRAW DARK VECTORS

aXx

GRAPHPT
GRAPHCON

HL » GRAPHTEM
BTOESAVE

HL s GRAPHP OS+3
ALE

CECPOXMPUICPMXE
0>

b

2
VECTOR

HL »GRAPHT EM
BTOELOAD

HL s GRAPHPOS
BTOESAVE
SCOPLGAD

SET MARGIN A LEFT

GET A POINT IN TEKXXX

CONVERT TO 10 BIT NOSs IN BCDE

DRAW A DARK VECTOR ({(IE JUST SAVE
NEW COORDS)

GET NEXT POINT IN TEKXXX
CONVERT TO 10 BIT NOSe IN BCDE
SAVE IN TEMPORAY

ADDRESS CURRENT POSITION
FORM DELTA X, DELTA Y

. d

NOW DRAW A REAL VECTOR
RETRIEVE THE FINAL <COORDS

SAVE AS CURRENT POSITION
ALSO LOAD INTO HARDWARE

2127
2128
2129,
2130
2131a
2132
2133e
2134,
2135
2136,
2137
2138
213%e
2140,
2141,
2142,
2143,
2144,
2145,
2146
2147
2148,
2149,
2150
2151,
2152
21’53
2154,
2155,
2156
2157
2158s
215G,
2160,
2161
2162
2163,
2164,
21658
21666
21678
2168,
2169,
2170
2171,
21724
21736
2174,
2175s
2176
2177
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LRC) DBJIECT (CODE ADCR1 ALDR2 STMT SOURCE STATEMENT ASM H V 0S5 14,53 06/19/76
4989 % THE ABOVE IS NOT STRICTLY NECESSARY, SINCE *VECTOR' SHOULD HAVE 2178
49903 * CORRECTLY UPDATED THE HARDWARE REGISTERSs IT PAYS TO BE CAUTIOUS, 2179
4991 % HOWEVER, SINCE ANY ERROR IS CUMULATIVE. 2180

D00B99 C36908 4992 JMP GRAPHLP CONTINUE UNTIL GRAPH MODE IS ENDED 2181,



gooBaeC
OCUBSE
eoeBIE
OGOB3F
oONBAZ2
200BA3
000BAS
PULOEAS
OO0OBAS
BUGOBAC
ODOBAD
200B30
000882
DCOE 35
QroBBs
200889
cCoBss
oo0BBE
CLOE 3F
pDooBsC1
gooBsC2
coo8cC

oLoBC7
000B8CS3
CUO0BCA
000BCB
ou03CD
o00BCE
000801

pooBD2
GCoBDS5
oCOBDA
GDOBDS
2003DA
00308
eco8DC
0CO3DF
J0CBEDC
OCOBEZ2
D00BE3
000BE4
OUOBES
O00OBE7
COOBESB
CGOBES
J00BEC
00OBEE
DOUBEF

THE  NGT =

BBJECT CODE

CEC1

Cc5
CDS40 4
1
FE20
F2ACGHB
El
C37E09
47
213820
S o
DABEQB
0D
CAC7CB
2E39
c3C7aB
4D

2E 3A
17
D2C708
2830
78
E61F
AT
3E3A
95
C2GE(S
co

21392¢
cDDBUB
42

48

2C

TE
OFOFCF
5&
E6e03
a7

ADDRI1

VIDEQC GRAPHICS

ALCDRZ

ASM H V 0S5 14,53 06/19/76

# GRAPHPT: GET GRAPH POINT COORDS FROM BUFFER & PUT IN TEKXXX

FLAG (UGH) FOR NO COORDS RCVD

SAVE IN B
ASSUME Y HIGH
TEST HIGH-ORDER CONTROL BIT
LOW X OR Ysoee

HIGH X DR Y& Is5 FHIS THE FIRST
YES = ¥ HIGH WAS RIGHT
ELSE USE X HIGH

FLAG *COORDNATE RECEIVED?
ASSUME X LOW
TEST 2ND CONTROL BIT

WRONG - Y LOW
RETRIEVE THE CHAR
REMOVE CONTROL BITS
STORE IT IN TEKXXX
WAS THIS XLOW?

NO - WAIT FOR MORE CORRDS
YES= ENDUIOR TP OTINT

%*
%
#* GRAPHCON: CONVERT 5 BIT COORDS AT TEKXXX TO 10 BIT IN BCDE
*
G

TERMINAL

STMT SOURCE STATEMENT

4965 *

4996

4697 *

4598 GRAPHPT LODI C»y1l

S0C 0 GRAPHNEX DS QX

5002 PUSH B3C

S0V 4 CALL GETCHAR
5005 POP BC

SC08 CMP1I Xm0

5010 JMP PsNOTCTL
5012 POP HL

5014 JMP ALPHACHKHK
5016 NOTCTL LOD ByA

5018 DLD HL s TEKYHI
SG20 ROT LC 32

5622 JMP Cy GRAPHLOW
Suza DEC C

5026 JMP Zs GRAPHST
5028 LODI LyTEKXHI >
50 30 JMP GRAPHST

5. 32 GRAPHLUW DEC C

S0 34 LODI Les TEKXLOWs >
5036 ROT LC

5038 JMP NC s GRAPHST
SL 40 LODI Les TEKYLOWs>
5042 GRAPHST LOD A.B

S50 44 ANDI bils o R

5046 LOD Ms A

SC 438 LODI Ay, TEKXLCW,»>
50350 sus L

052 JMP NZ s GRAPHNEX
5054 RET s

5056

5057

5058

5059

5L 60 RAPHCON DLD HL s TEKXHI
S062 CAL GRAPHCNV
Sto4 LOD BsD

5066 LOD CHE

5068 INC i

5070 GRAPHCNV LOD AsM

S0 T2 ROT Rs3

5074 LOD EsA

5G76 ANDI X3

5078 LOD Dy A

5080 INC L,

5082 LOD As E

sC84 ANDI XEEQR

50386 ADD M

5088 LOD EsA

5090 LD As TYPE
5092 CMP I il =l

SC94 RET Z

5066 CMPI 951

POINT TO X
DO X IN DE
MOVE X TO 8C

BAGINT | TO 'Y
B XRJE  ( 2 S ) o

ISOLATE 2 HIGH BITS
PUT IN D
POINT TO LOW PART

3 BITS LEFT OVER FROM HIGH PART
ADD IN LOW PART
BPUT TN E

BIG MODE
THEN NO SCALLING
SMALL SIZE

PAGE

2183
2184,
2185
2186
2187
21 88
2189
21900
2151,
2192,
2193,
2194,
21S5e
21G6e
2197
21S8e
2159,
2200
2201
2202
2203
2204
2205
2206
2207
2208,
2209,
2210
2211
2212
2213,
2214
2215,
2216a
2217
2218
2219
22206
2221a
22220
2223
2224,
2225
2226
2227
2228»
2229,
2230
2231
2232
2233
2234,
2235s
22360
2237

50
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VGT14 THE VGT - VIDEO GRAPHICS TERMINAL PAGE 51

LOC OBJECT ‘CODE ADDR1 ADLDRZ2 STMT SOURCE STATEMENT ASM H V 05 14,53 06/1G/76
CCOBF1 C2F9DB 5099
DCDBF4 13 51C0 INC DE FOR ROUNDING 223G,
oe0eBFS CD780A 5102 CALY SHIGET SHIFET DE 'RIGHT ONE| IBT 2240 ¢
DO0OBF8 5104 CTO DS oX D241 e
CCOBFB8 C9 5106 RET s ABOVEs OR TO CALLER 22424
CGBFO 5168 SCALNORM EQU * 2243,
000BF9 62 5110 LOD Hs D GET HIGH PART 2244 4
BLGOBFA 68 <% B s LOD LeE GET LOW PART 2245,
0C0BFB 29 g114 ADD HL » HL 2246,
I00BFC 29 58116 ADD HL s HL *4 2247,
CCOBFD 19 5118 ADD HL ,DE *5 2248,
JCOBFE EB 5120 XCH HL +DE PUT IN DE 2249,
OO0BFF CD780A 5122 CALL SHIFT 2250
0CDCI2 CD780A 5124 CALL SHIFT ) 2251
GCQC”b 13 8126 INC DE 2252
SCOCU cD78{A 8128 CALL SHIFT DIVIDE BY EIGHT 2253,
GQOCfQ 21 3A20 5130 LT g HL »TEKXLOW FOR SECOND TIM AROUND 2254 o
800C0C C9 5132 =T ’ 2255,



VGT 14

L0C

200C0D

WD VIV IO U Iy e el e et gt bt s s gt

0000000000 DO0OOO0O0
JUPONOCPLULETIMOOPCOO =S

OO0
v v
nmo

000D ODO0ORDCOOOUDDCO0DVODTDO0DOOD
O
v
-!

OOV OWOLOURODOOOCOCLULONTDUDCCROR
P e e e e el R e o o e =l R e el F e R o A = R R ="

THEIVGT | =

BBSECT COBE

2628
78

87
F21lEGC
2€2C
3ECD
S1

4F
3EQQ
o8

47

TA

B7
F22FCC
7C
F630
67
3EQD
S3

5F
3EDNC

S A

S7

T3

92
DA3CHC
c248GC
72

g3
D2480C
i 6t
OFOFOFOF
67

78

42

57

VIDEC

GRAPHICS

ADD=1 ADDRZ2

elnlale
OH00

-

3OO0
€52

&
whhoO®

TERMINAL

STMT

57
59

oG O
Ul =

fOtd b pa ps e DO D OOV LCOOOOEREENSNSNNNOO

f\)[\)[\_}[\)r\)f\‘,l\)[\)l\‘[\)[\}MHO—‘P‘H"‘O—‘HO—-"‘H"‘Hl—'.—\D-‘p-l—‘t-n‘-‘.—‘

n
N
T ONUIWR, ONUGWHONUIWONUIW oSN I O

3

MmO eAuoeaetoaoouoeeugaaooocaoe,mo
N
Ui

n
o
o
~

SOURCE STATEMENT

*
b3
= VECTOR DRAW A VECTOR T3 ANY POINT ON THE SCREENas
*®
* SIGNED DELTA X (DX) IS IN BC
i SIGNED DELTA Y (DY) IS IN DE
&
VECTOR DS oX
INCX EQU Xapge INCREMENT X COOGRD
DECX EQU X200 8 DECREMENT X COORD
INCY EQU Xisgy oy INCREMENT Y COORD
Py EQU KV 3N DECREMENT Y COORD
*
*® FIRST MAKE BOTH DELTAS POSITIVE, AND INSURE DX GE DY
3 UPPER H WILL CONTAIN "0DY'" CNTRL BITSs, LOWER H
P
LODI Hs INCX+16%INCY ASSUME BOTH POSITIVE
LOD AsB TEST SIGN OGF X
I0OR A *
JMP NS s TESTY ALREADY POSITIVE
LODI He DECX+156%INCY NEGATIVE: RESET CTRL BITS
LODI AsD AND NEGATE X
suB @
LOD CsA
LODI AsD
sSB8B B
LOD Bs A
TESTY LOD AsD TEST . STGN BFE Y
I0OR A
JMP NS, TESTBIG ALREADY POSITIVEesso»
LOD AsH CHANGE CTRL BITS TO DEC Y
IORI 16%DECY
LOD Hs A
LODI As{ AND NEGATE Y
sSuUB E
LOD EsA
LODI As
SBB D
LOD DyA
TESTBIG  LOD A,B IS Y 6T X2
sSuB D
JMP CrYBIG YESeee
JMP NZ+XBIG NOs 2 e
LOD AsC TESITFEURTHER S
SuB
JMP NCs XBIG NO» s e
Y31G LOD AsH EXCHANGE CTRL BITS FOR
ROT Rse 4
LOD Hs A
) D) Ay B EXCHANGE HIGH-0ORDER DELTAS
LOD BsD
LOD Dy A

PAGE

52

ASM H V 05 14453 06/19/76

LD &

DX, DY "

2258e
2259
2260
22¢€1,
2262
2263
2264,
2265
22660
2267
2268,
2269
2270+
2271
2272
2273
2274
2275
2276
2277
2278e
2279
22800
2281
2282»
2283
2284,
2285
2286a
2287
2288
2289
2290
2291
2292
2293
2294,
2295,
2296
2297
2258
2299
2300»
2301,
2302
2303
2304s
2305
2306
2307
2308»
230%e



COCY
D000
OHOT
OO0O0
= B
o0
&
MEO

D229 LOD EXCHANGE LOW~-ORDER DELTAS 2310

A, C
2291 LOD CHE 2311
52533 LOD EsA 2312
5238 XBI1G DS X 2313
£237 * 2314,
5238 % DIVIDE THE INTERVAL INTO HALVES OR QUARTERS SO THAT BOTH 2315
B23C % DELTAS ARE LT 256s 2316
S240 % (NOTEZ THIS, IMPLIES THAT FBRIEXACT RESULTS, DELTAS GVER 511 2317
241 * SHOULD BE DIVISIBLE BY 4, AND THOSE OVER 255 SHOULD BE 2318
€242 * DIVISIBIE BY 24 IF THIS STRICTURE IS IGNOREDs HOWEVER, 2319
5243 ¥ THIS MAXIMUM TOTAL ERROR PER VECTOR IS ONLY 3 UNITS OVER 2320
244 ¥ THE FULL LENGTHs 23216
£245 * 23220



VGT14

LOC

guQoC48
D00C4A
000C43
oeoC4cC

0C 54

000C63

000C81

0GOCE7
DGOC38
0COC8A

poocCse
oo0C8B
cuocac
000C3D
0CoC8E

THE VGT - VIDEO GRAPHICS TERMINAL

OBJECT  CODE ADCR1 ADDR2

2EQ1
78

B7
CAs20 C

78
1F
47
79
1F
4F
AF
7A

91
c2860C
g7
CDODEGA
Cg

iF

S
Q6FF
61

7A
83
D
D2AEGC

STMT

8246
£z48
5250
8252
5254
€255
B2 O
5259
5261
5263
85265
5267
5269
D271
8273
D2 0D
5277
8279
5281
283
5285
5287
S2859
5291
5293
5295
5297
5299
5301

S3C9

GOUWWOL WO WL WL

GO D NS IO I\ B b b s s
HONUIWRONU W

1AM GO;otmoid

(e
G
G

SOURCE STATEMENT

REDUCE

LODI
LOD
I10R
JMP

* PRECEEDING

NOTOOBIG

LOCGPO

ONPLT

LOD
ROT
LOD
LOD
ROT
LOD
XOR
LOD
ROT
LOD
LOD
ROT
LOD
LOD
ROT
LOD
JMP
LOD
LOD
ROT
LOD
LOD
ANDI
si
IOR
ANDI
ST
LODI
LOD
LD
DS
XOR
sSuB
JMP
sSUB
CALL
RET
ROT
LOD
LODI
LOD

O |

AsB

A
ZyNOTOOBIG

PAGE

53

ASM H V 05 1453 06/19/76

TENTATIVELY SET FOR 1 SEGMENT
15 DX, 6% 2652

{ALSO CLR CARRRY FOR LATER)
NB=IFENE

CODE INSURED DX GE DY, 50 DY GT 255 NEEDN*T BE CHECKEDe

AsB
RC

AsD

¢« e Ne s (O

DI>+FIFOP> > mMp

Q"
REC2

O se o ¢ ¢ v [ile

A

O XxpOUPWUr>MUP>0CL
r—

Xegr
AsDIREC1
HL +#QUADS
M. B

HL » XMASK
oX

A

¢

NZ s DNPLT
A
XYPTINC
s

RC

Ds A
B,255
Hy C

SHIET DX (BCY RIGHT 1/ BT
(CARRY MUST BE CLEAR)

SHIET WDY DE)N RTGHT 190 BIT

DOUBLE THE SEGMENT(REPEAT) COUNT

TRY AGAIN {(MAX OF 2 TIMES)
SAVE REPEAT COUNT IN B
GET CTRL. BITS

SAVE X-Y EXCHANGED COPY

GET XY ETRL BITS
*
*

GET /XY HCTRLS B S
E 3

SET HL = =X/2

17 ZEROs, DX=DY=03; ONLY DRAW A POINT

H = DX (LOGOP COUNT)

ALL THE DISTASTEFUL INITIALIZATION IS OVERs NOW
DO THE ZIPPY LOOP TO DRAW THE LINE

DS

LOD
ADD
LOD
JMP

oX

AsD

E

Dy A
NCsSTILLNEG

BO=8D+DY (HERE C=DX, E=DY)

2323
2324,
2325
2326
2327
2328e
2329
2330
2331,
2332e
2333.
2334s
23356
2336
2337
2338
2339
2340a
2341,
2342,
2343,
2344,
23456
2346,
2347
2348s
2349,
2350,
2351
2352
2353
2354,
2355,
2356
2357
2358
235%
2360
2361
2362
2363,
2364,
2365
2366
2367a
23268a
2369
2370
2371»
2372
2373
2374
2375
23760
2377e
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VGT14

> Relalal
0000 O
(@]

POWOO OGOO
ONTMEO® ~Nootiv

O0O00O00
g

COCOVOLUDVY QOO
O
3>
~

SR P = e e
OD0D VCVDOOOOOL QOO I

>
n\

GO
(aFa =]
OO0
w

- m

000083

TR VG

OBJECT

C2AEDC
91
S
05

3A4D270
CDODECA
25
cz28BCC
3A41 20
Denl
c8
32412¢C
CGR3T7COC

3A4EZ2D
c3980C

PO TN P
~NPOCOD

~ &y

CODE

VIDEGO GRAFPHICS TERMINAL

ADDR1 ADDRZ2

STMT

5353
5355
5367
SB85H S
5361
5362
5364
€366
S368
E370
SE7E2
8374
5375
£378
53890
5381
5383
5385
5387
5388
5389
5391
5352
393
85394
53895
5366
5397
5368

SOURCE STATEMENT

DIDN*'T GO POSITIVE
HL=HL-DX

{SET B=255 FOR HIGH-ORDER PART)

LOOP FOR DX TIMES

RETURN IF ALL WERE DONE

NO| = D0 NEXT

(COULD SAVE JUMP BY DUPLae INSTRS»)

JMP NZsSTILLNEG

suB C

LOD Ds A

DEC B
# INCREMENT(DECREMENT) X(Y) AND Y{(X) BOTHa

LD A>,CIREC1
CUTSCOPE CALL XYPTINC

DEC ]

JMP NZ,LGCPI

LD A, #QUADS

suBl 1

RET Z

e Ay, #QUADS

JMP LOOPO
% INCREMENT{(DECREMENT) X(Y)
STILLNEG DS oX

LD AsDIREC2

JMP OUTSCOPE
*
# HERE IS WHERE RCM CONSTANTS GO
DOCAX DS o X

DC 74l 2% 0 L]

DG X244

DC X920

P X110

DC X148

DC X1¢c4r

DC Xep2*

DC oSt € 6 TR

5369 % END OF ROM CONSTANTS

PAGE 54

ASM H V 05 14,53 06/19/76

2379
23808
2381
2382
2383
2384s
23850
2386
2387
2388
2389
239Ca
2391,
2392a
2393
2394,
2395
2396
2397s
2398
2399
24C0 s
240G1e
24020
2403,
2404,
24050
2406
2407
2408.



VGT14 HELP  INFO FOR VGT PAGE 55

LOC OBJECT CODE ADDR1 ADDRZ STMT SOURCE STATEMENT ASM H V 05 14453 06/19/76
5401 %
s402 * *HELP' TEXT FOR THE VGT i
5403
00G0C 3C 01C00 5404 ORG X*11C00* 22}5*
001CC0 ODOA 5406 CHAR @CR,aLF 5414,
ggicag FF £ 5408 DC XVFF *%CHANGED¥% 241401
CO3 2A2A2A205374616E 5409 CHAR '*%% STANFORD - SLAC VIDEO GRAPHICS R .
0C1C)IB 666F7264202D20 53 5411 e L
001C13 4C41432020566964 5412
0C1C1lB B56F2047726170 A8 5413
00C1C23 6C€3732N5465726D 5414
DC1C2B 6GS6E616C20 285631 5415
0G1C33 3429202A2A2A 5416
0C1C39 ODCAQDOA 5417 CHAR @CRALF »@CRs®DLF 2416
D01C3D 43AFADBDE1IBEELTI 5419 CHAR 'COMMANDS ARE <CMD> PRESSED WITH:' ,@CR +dLF 24174
00 1C45 20617265203C434D s421 o
00C1C4D 443E207N 72657373 5422
00 1CS5 656427 7TE974683A 423
G01CS5D ODOA 5424
G01CSF CDOGA 5425 CHAR @CRsaLF 24184
GO1C51 3C42533E2C3C4C45H 5427 CHAR  "<KBS>,<KLF>s<HT>»<SP>,<VT>»<CR> — LOCAL CURSOR MOTION? 2419,
0C1C69 3E2C3C48543F2C 3C 5429
001C71 53503E2C3C56543E 5430
DU1CT79 2C3C43523E202D20 5431
001CA31 6CHFER61E6C206375 5432
DC1CB89 72736F72206D6F 74 2433
801C31 6CE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>