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SEQ 9601
i
2
IDENTIFICATION
PRODUCT CODE: AC=F658A=MC
PRODUCT WAMES CXVIVAG VTIV3GJ/H=VT30H MODULE
PRODUCT DATE: ocT i, 1979
MAINTAINERS COMPUTER SPECIAL SYSTEMS
DIGITAL EQUIPMENT CO, LTD,
READING
BERKS, U.K,
3
L
B
é COPYRIGHT (C) 1979 BY
7 DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS,
&
$ THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE
i6 USED AND COPIED ONLY IN ACCORDANCE WITH THE TERMS OF
i1 S8UCH LICENSE AND WITH THE INCLUSION OF THE ABOVE
i2 COPYRIGHT NOTICE, THIS SOFTWARE OR ANY OTHER COPIES
i3 THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE
ié TO ANY OTHER PERSON, NO TITLE TO AND OWNERSHIP OF THE
i: S0FTWARE 1§ HEREBY TRANSFERRED,
‘H17 THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE
i8 WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A
i¢ COMMITMENT BY DIGITAL EQUIPMENT CORPORATION,
26
21 DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR
22 RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH I§ NOT
23 SUPPLIED BY DIGITAL,
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VTV36=H/J OR VT30=«H DEC/Xii MODULE

PROGRAM DESCRIPTION

o} EB 8 T R o W B b2

ie ABBTRACT

VTV I8 AN IOMOD WHICH EXERCISES A VTV3@eH/J OR VT3#=H
COLOUR VIDEO DISPLAY CONTROLLER, THE EXERCISE CONSISTS
OF CONTINUALLY UPDATING THE CONTENTS OF THE PICTURE
8TORE S0 AS TO PRODUCE A MOVING PATTERN ON THE SCREEN OF
THE T,V, MONITOR, NO SOFTWARE CHECKING I8 CARRIED OUT,
BUT ERRORS IN THE PICTURE STORE OR CHARACTER STORE AREAS
WILL BE CLEARLY VISIBLE ON THE DISPLAY,

B 8 P Gub e G P B G e G
DD D ~E IR fiad B> B

2, REQUIREMENTS
ai
2§ 261 HARDWARE
p
24 VTV39=H/J OR VT30«H CONTROLLER WITH T,V, MONITOR
28
26
27 2,2 STORAGE
28
2; VIV REQUIRES 560 WORDS OF STORAGE,
3
31
Jg 3. PASS DEFINITION
3
34 ONE PASS OF THE VTV MODULE CONSISTS OF SIX COMPLETE
38 SCREEN COLOUR CHANGES,
36
37
3: 4, EXECUTION TIME
3
40 ONE PASS OF THE VTV MODULE TAKES APPROXIMATELY ONE
41 MINUTE WHEN RUNNING ALONE,
42
43
44 8o CONFIGURATION REQUIREMENTS
48
46
47 8ol DEFAULT PARAMETERS
48
49 DVADR3 164000
30 VECTOR: 170

BR1g 4

X
2 s
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SEQ 09003
i
2 §.2 REQUIRED PARAMETERS
3
é NONE,
B
&
7 -1 DEVICE/OPTION SETUP
]
9 ENSURE THAT THE CONTROLLER MODULES ARE CORRECTLY

INSTALLED AND CONNECTED TO THE COLOUR T,V. MONITOR., THE
MONITOR SHOULD BE POWERED UP,
Te MODULE OPERATION
TEST SEQUENCE
A, SET UP DEVICE REGISTER ADDRESSES AND MODULE

B tod b (b b fob fub o Job (B fob
B WP D = s W b3 e &

VARIABLES,
gé B, B8ET DISPLAY CHARACTER MATRIX (6 X 6 OR 8 X 8),
23 C, LOAD ENTIRE CHARACTER SET WITH DUMMY CHARACTERS (252
26 PATTERN},
25
26 D, LOAD SPECIAL PATTERNS FOR USE IN DISPLAY INTO
27 CHARACTERS @ = 26 (6 X 6) OR CHARACTERS ¢ = 36 (8 X
28 8),
29
30 E, BSET INITIAL COLOUR AND CHARACTER COMBINATION,
31
32 F, CHECK IF ALL COLOURS DONE, 1IF 80, REPORT END OF
33 PASS AND GO 70 E,
34
38 G, DRAW PATTERN ON SCREEN UNTIL FULL OF FOREGROUND
36 COLOUR,
37
38 H, INCREMENT COLOUR COUNTER, GO TO F,
3%
46
41
42 VISUAL OPERATION
43
44 THE PICTURE STORE IS PRESET TO BLUE BACKGROUND, A RED
48 TRIANGLE Is THEN DRAWN, STARTING AT THE BOTTOM CENTRE OF
46 THE SCREEN AND EXPANDING UPWARDS UNTIL THE SCREEN IS
47 FULL OF RED FOREGROUND, THE SEQUENCE IS THEN REPEATED
48 USING GREEN FOREGROUND ON RED BACKGROUND, BLUE ON GREEN,
49 GREEN ON BLUE, RED ON GREEEN AND BLUE ON RED, AT END OF
80 PASS, THE DISPLAY IS DISABLED THEN RESTART TAKES PLACE
L3 AT THE BEGINNING OF THE COLOUR BEQUENCE,




-

VIVA DEC/Xii BYSTEM EXERCISER M RT=11 MACRO VM@2=1} 23=JUL=79 16301534 PAGE §
SEQ 96004

AT ALL TIMES, THE EDGES OF THE TRIANGLE SHOULD APPEAR
SMOOTH AND MOVING STEADILY, THE APPEARANCE OF ANY
VERTICALLY STRIPED CHARACTERS ON THE SCREEN INDICATES
THAT AN ILLEGAL CHARACTER IS BEING DISPLAYED AT THAT
POSITION, ANY OTHER PICTURE STORE OR CHARACTER STORE
MALFUNCTIONS SHOULD BE JUST AS OBVIOUS,

o D i R OB d W) BRI wo

8. OPERATION OPTIONE
SRi = 6, 6 X 6 CHARACTER MATRIX,
8Ri s {, 8 X 8 CHARACTER MATRIX,

9 NON STANDARD PRINTOUT
NONE,

Bod b Do G D> Gub G Gud Gu G Gud
By @ ~8 G OB s b B o> @



VTVA DEC/X11 SYSTEM EXERCISFR M

1
2 00v00C

000000
000000
[-LIT:1-3Y
000002
900003
@00v04
000005
0006006
000010
000012
000013
000014
000016
ece02e
2vne22
000024

200026
290030
000032
000034
000036
000040
200042
200044
008046
000050
000052
000054
000056
000056
200060
000062
200064
200066
000070
200072
200074
000076
000100
000102
000102
000104
000104
000106
000106
000110
200112
000114

YTVA DEC/X11 SYSTEM EXERCISFP M RT=1{ MACRO VM@2=1}

2 ENDR

RT=11 MACRO VMU2={1{ 23=JUL=79 161€1134 PAGE

I0M0D <VTVA >,164000,170,4,0,7,1,7
ero00e( ) £21i2 «OTU\E  1400G00,VTVA ,164000,170,4,0,0,1,0
2TITLE VTVA DEC/X1{ SYSTEM EXERCISER MODULE

o

] DDXCOM VERSION 6 28=N0OV=78
] CSSUK
+LIST BIN
L L LTyt » Boe » R
BEGINt
126 MODNAMi ,ASCII /VTVA / ;MODULE NAME,
124
126
104
040

@038 XFLAGs ,BYTE OPEN
164000 ADDR} 164200+0
000170 VECTOR: 170+0

200 BR1: «BYTE PRTY4+0
900 BR2% 2BYTE PRTYQ+@

#00081 DVIDi: @+1

949009 SR1j OPEN
000030 SR2: OPEN
20pe0@ SRy OPEN
000000 SR4L OPEN

sUSED TO KEEP TRACK OF WRUFF USAGE
;18T DEVICE ADDR,

$18T DEVICE VECTOFR,

:1ST BR LEVEL.

32ND BR LEVEL,

FVICE INDICATOR 1,

3S&ITCH REGISTER 1|

3SWITCH REGISTER 2

;SWITCH REGISTER 3

;SWITCH REGISTER 4

] # BHRE
140000 STATs 140000
@00620°INIT:  START
200224 °SPOINTy MODSP
200000 PASCNTY
vne0e1 ICONT
900000 ICOUNT}
200000 SOFCNT3
000P90 HRDCNTIH
708000 SOFPASS
000000 HRDPAS!
200000 SYSCNT}
000000 RANNUMIO
CONF1Gy
000000 RES1t @
200n0@ RES2: @
@p@P06 SVRG1  OPEN
000000 SVR13  OPEN
APP0OP SVR2:  OPEN
@PPPYe SVR33  OPEN
200n06 8VR4:  OPEN
220008 SVRS5} OPEN
200030 SVR6L  OPEN
#0oane CSRAg  OPEN

NIV

SBADRS
70e@0n ACSRj OPEN

WASADR
0Aned9 ASTATy OPEN

ERRTYP!
080000 ASB: OPEN

Q00A00 AWASS OPEN
P#1216°RSTRTg RESTRT
a00N60 WDTO1 OPEN

000116 A0A0PG WDFRj OPEN
0204120 200000 INTR} OPEN
0vA122 VeAe@0 IDNUM; @

000224

600040 <REPT  §PSIZ
oNLIST
JWORD @
LLIST
JENDR

MODSP}

;STATUS WORD,

sMODULE START ADDR.

$MODULE STACK POIMNTER,

:PASS COUNTER,

s# OF ITERATIONS PER PASS=zl

;LOC TO COUNT ITERATIONS

;LOC TO SAVE TOTAL SOFT ERRORS
;LOC TO SAVE TOTAL HARD ERRORS

0C TO SAVE SOFT ERRORS PER PASS
;LOC TO SAVE HARD ERRORS PER PASS
;% OF 8YS ERRORS ACCUMULATED

ESERVED FOR MONITOR USE
ESERVED FOR MONITOR USE
;RESERVED FOR MONITOR USE

;LOC TO SAVE RO,

;LOC TO SAVE Ry,

;LOC TO SAVE R2,

SAVE R3,

SAVE R4,

;LOC TO SAVE RS,

;LOC TO SAVE R6,

;ADDR OF CURRENT CSR,

$ADDR OF GOOD DATA, OR
;CONTENTS OF CSR,

;ADDR OF BAD DATA, OR

;STATUS REG CONTENTS,

;TYPE OF ERROR

;EXPECTED DATA,

;ACTUAL DATA,

;RESTART ADDRESS AFTER END OF PASS
;WORDS TO MEMORY FER ITERATION

;WORDS FROM MEMORY PER ITERATION
s# OF INTERRUPTS PER ITERATION
;MODULE IDENTIFICATION NUMBERa®
sMODULE STACK STARTS HERE,

sHOLDS RANDOM# WHEN RAND MACRO IS CALLED

23=JUL=79 16101334 PAGE 6+

SEQ 0805

SEQ ¢006
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869224
000226
009230
009232
000234
16 20236
11 eov2ée
12 #0242
13 90244
14 90246
15 00250
16 008252
17 00254
18 00256
19 00260
20 00262
21 ¢0264
22 002686
23 006270
24 00272
25 006274
26 908276
27 eelee
28 00302
29 006304
30 08366
31 00310
32 ve3di2
33 66314
34 00316
35 06320
36 00322
37 o324
38 08326
39 006330
46 99332
41 08334
42 06336
43 06340
44 00342
45 060344
46 90346
47 00350
48 00356
49 00364
50 09371
51 08376
52 00404

R

54 00412
55 08420
56 00426
37 00434

600000
80000
800000
n0een
200009
[-LLLLT)
048000
000000
LI L)
200000
200000
000000
LLLTLL]
300000
a00014
200013
600356°
200371°
0ne412°
@na420°
000426°
200434°
009057
7200120
290047
200050
000006
000005
000020
200017
P00442°
900471°
0909520°
2005308°
200540°
000550
000045
800100
0Pee37
200040
000010
000007

000

004

374

900

200

374

001
887
¢14
922

SEQ ©ve7

H
JCONSTANTS AND VARIABLES USED IN PROGRAM,

H

ACNT}
BCNTg
CHARAS
CHARBg

"ACHAR}

BCHAR:
CCHAR:
DCHARg
MAXY$
MAXX:
LX3

RXt

CHROW g
CHCNT3
M6X63

LEP ST

CHARAGS

CHARBG3

ACHARG
BCHARG
CCHARG$
DCHARGS

«NLIST BEX

OPEN
OPEWN
OPEN
OPEN
OPEN
OPEM
OPEN
OPEN
OPEM
OPEN
OPEN
OPEN
OPEN
OPEN
14

13
CHARAG
CHARBG
ACHAR6
BCHARG
CCHARS®
DCHAR®
57

20

47

50

6

%

20

17
CHARAS
CHARBS
ACHARS
BCHARS
CCHARS

VTVA DEC/Xi1 SYSTEM EXERCISER

58 06442
59 00452
60 00462
61 08471
62 00500
63 06510

65 00520
66 00330
67 00540
68 00530
69 00560

72 00566
73 eas7e
74 90572
78 00574
76 003576
77 06600
76 00602
79 03604
80 00606
81 vo6ie
82 00612
83 00614
84 00616

660
001
377
000
200
377

001
211
220
230
241

©01702°
177777
2061725°
177777
200000
2000800
760000
230000
200000
600000
LLLIIT)
206096
200000

CHARABS

CHARBS8}

ACHARBE
BCHARS}S
CCHARB1®
DCHARS?3
coLs

MSGig
MSG2:

ITCNT:
CSRY
DBUF ¢
CARY
CHSRy
START1$
START2¢
X¥1s
X¥2s

#BYTE
oBYTE
WBYTE
.BYTE
»BYTE
.BYTE
JEVEN
«BYTE
JBYTE
<BYTE
oBYTE
+BYTE
+EVEN
,LIST
MSG66
177777
M5688
177777
[

OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN

M

sVARIABLES LOADED AT RUN=TIME,

;CONSTANTS FOR 6X6 CHARACTER MATRIX,

;CONSTAMTS FOR 8X%X8 CHARACTER MATRIX,

Pp0,0,0,0,0 36X6 CHARACTER DATA
4,14,34,74,174,374
374,374,374,374,374

7,0,0,0,0

200,300,34%,360,370,374
374,374,374,374,374

1,2,3,4,5,6 $6X6 CHARACTER TABLF,
7010,11512,13,13
14,15,16,17,20,21
22,23,24,25,26,26

RT=11 MACRO VM@2ei{ 23=JUL=79 16121134 PAGE 7¢
SEQ Quv8

Gs0,0,0,0,0,0,0 ;8X8 CHARACTER DATA
153,7,17,37,77,177,377
3770377,377,377,377,377,377
2,0,0,0,0,0,0
200,300,340,360,370,374,376,377
377,377,377,377,377,377,377

10203,8,5,6,7,10 $8X8 CHARACTER TABLE
11012+13,14,15016,17,17
20,21,22,23,24,25,26,27
36931+32,33,34,35,36,36
241,212,224,242,221,214

BEX

3CONTROL & STATUS REGISTER ADDKESS

;DATA BUFFER REGISTER ADDRESS

;CURSOR REGISTER ADDRESS

sCHARACTER STORE REGISTER ADDRESS

$STARTING COORDINATE FOR LEFT DIAGONAL
DITTO FOR RIGHT DIAGONAL

RUNNING COORDINATE FOR LEFT DIAGONAL
DITTO FOR PIGHT DIAGONAL
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Gl N e

—o

0 @

10
11

12
13

14
15

16

000620
000624

000630
000632

900636
200648

48644
00646

20652
00656

¥0662
20664

#0670

00676
ve7e0

09704
00710
06714

ea720
90722
90724
00726
00730
ea732
20734
00736

00744
g0750
78754

00760
20762
00764
00766
20770
6e772

’
JINITIALISE AND LOAD CHRARACTER SET,

3
916708 START:
177162
2108067
177750
2095720
010067
177744
205720
010067
177740
005720
210067
177734
216700
177132
012720
001164°
205010
1167190
177122
832767
200001
177120
201417
295077
177674
¥12700
000224°
212701
000314°
912702
200016
12120 1864
#95302
001375
104403
200000 °
000572°
280417
912777 284
001400
177634
812769
200224°
012701
800260°
012762
200016
712120 38¢
@a5302
201375
104403
000000°
200566°

MOV ADDR,R@

MOV RA,CSR

T8T (RO)+

MOV R@,DBUF

TST (RO)+

MOV RA,;CAR

T8T (RA)+

Mov R#,CHSR

MOV VECTOR,;R@
MOV #RDYINT, (RO)+
CLR (R2)

MOVB BR1, (R®)
BIT #1,SR1

BEQ 28

CLR RACSR

Moy #ACNT, RO
MoV #MBX8,R1
MoV #14,9R2

MOV (R1)¢,(ROY
DEC R2

BNE 18
MSGN§,BEGIN,M5G2

BR 43

MOV #1400,2CSR
MoV #ACNT, RO
MoV #M6X6,R1
MOV 414.4R2

MOV (R1)+, (RA)+
DEC R2

BNE 3s
MSGN§,BEGIN,MSGY

$GET BASE ADDRESS

sLOAD UP TABLE; CONTROL & STATUS
sDATA BUFFER

H

;CURSOR REGISTER

;

sCHARACTER STORE REGISTER
sNOW LOAD INTERRUPT VECTOR,
$SERVICE ROUTINE

JAND PRIORITY,

;SEE WHICH MMATRIX REQUIRED,
$BRANCH IF 6 X 6,

$SET UP FOR 8 X 8,

JGET START OF VARIABLE TABLE
sGET STARPT OF CONSTANT TABLE
JCOUNT OF TABLE ENTRIES
JLOAD AN FNTRY

;COUNT,

sLOOP UNTTIL TABLE FINISHED,
$JASCII MESSAGE CALL WITH COMMON HEADER

s THEN EXIT,

$SET UP FORP 6 X 6

$GET START OF VARIABLE [ABLE,
$GET START OF CONSTANT TABLE,
$1COUNT OF TABLE ENTRIES,
sLOAD AN ENTRY,

sCOUNT,

3L00P UNTIL TABLE FINISHED,
3ASCII MESSAGE CALL WITH COMMON HEADER

VIVA DEC/X11 SYSTEM EXERCISER M RT=1i MACRO VMg2e{f 23=JUL=79 165¢1834 PAGE &+

35
36

20774
ni00e

V1004

s1e1e
01014
61020

01026
21030
91032
21034

#1936
01642
01046
01632

01056
vi069

210664

a1070
@1072
01074
21076
01166
n1102

a1106

01412
21114

v112¢

01124
61126
01130
01132
31134
21136

205677 48y
177604
216700
177602
105060
000901

'
JLOAD ALL DUMMY

}

212708 LDCHi
200200
@16741 183
177234
112777 283
000252
177860
905301
@01373
@0353029
0011367

CLR RCAR
MOV CHSR,R®

CLRR 1 (RO)

MoV #128,,R0
MoV CHROW, R

MOVR #252,RCHSR

DEC RY
BNE 28
DEC RO
BNE is

$ZERO CURSOR
3GET HIGHE BYTE ADDRESS

3CLR HIGH BYTE OF CHSR,

CHARACTERS FIRST,

3NUMBER OF CHARACTERS
3BYTES PER CHARACTER
$LOAD A BYTE,
3sCHARACTER DONE?
$BRANCH IF NOT

sALL CHARACTERS DONE?
$BRANCH 1IF NOT,

i
jDUMMY CHARACTERS LOADED, NOW LOAD SPECIALS,

1
f16700
177544
1905060
200001
216700
177156
716702
177146
010861 183
016703
177170
112177 482
177516
005303
0n1374
69520606
0905302
081366
216700
177124
916702
177114
n106004 381
216703
177134
112177 683
177462
005343
201374
095260
@05302
991366
112777
f08242

MoV CHSR, RO
CLRR 1(RB)

rov CHARA,RP
“ov ACNT,R2
MOV R@,RY
MoV CHROW,R3

MOVB (R1)+,BCHSR

DEC R3

BNE 45

INe Re

DEC R2

BNE 35

MOy CHARB,RA
MOV BCNT,R2
MOV Re,RY
MOV CHROW,R3

MOVB (R1)+,@CHSR

DEC R3
BNE 68
INC PO
DEC R2
BNE

58
MOVB 4242, @DBUF

3GET HIGH BYTE ADDRESS
$ZERO CHAR ADDRESS,
3JGET DATA POINTER,
3sNUMBER OF CHARACTERS,

3COPY POINTER,
$BYTES PER CHARACTER,

JLOAD A BYTF,

$CHARACTER DONE?
$BRANCH IF NOT,

JUPDATE POINTER

JTHIS LOT DONE?

JBRANCH IF NOT,

$NEXT POINTER

3$NUMBER OF CHARACTERS,

3COPY POINTER,
31BYTES PER CHARACTER,

3LOAD A BYTE
3CHAR DONE?
sUPDATE POINTER,
JALL DONE?

JBRANCH IF NOT
3SET GREEN ON BLUE,

SER 00@9

SEQ 019
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74 21144

75 21152

76 21160

21162

77 61164

78

01172
01174
1176

79 01200

80 01206
81 01210

177436
1127177
009300
177430
852777
099119
177420
1244400

230000 °

942777 RDYINT:

200100
177406

200024

200000 °
#01200°

032777
002000
177372
0e14e3
162767
@eo0l0
177026

181

SEQ
MOVB #300¢,RDBUF sCLEAR BLINK CONTROL,
BIS 4117,2CSR $SET INT, ENAB, AMD PRESET,
EXIT§,BEGIN ;EXIT TO MONITOR, WAIT FOR INTERRUPT,
BIC #100,RCSR 3CLEAR INT, ENABLF,
] wew meensosscssnnee
PIRQ§,BEGIN,18 ; QUEUE CONTINUE AT 1§ AND RTI
juos e wose v
BIT #RIT10,8CSR 3CHECK FOR 525 LINES,
BEQ RESTRT sIF NOT, OK
suB #10,MAXY $YES,REDUCE MAXIMUM Y COORD,
VIVA DEC/Xti1 SYSTEM EXERCISER M RT=11 MACRO VN E@2=1} 23=JUL=79 16331134 PAGE 9
SEQ

X -

o

~ LX)

v o

19
11

12

19
20

21

001216

001224

901232
201236

001244
201246

001254
001256
8R126¢

291264

91272
21276

01304

21312

21320

©1326
61330

71336

#1344

#1352
01354
01356

21364
01366
¥137@

952777 RESTRT: BIS

Quvee1
177354
?12777
¥n1356°
176556
205067
177340
226727
177334
200006
901005
942777
240101
177324
104413
PRARAA*

¥16701
177312
116177
PBO560°
177310
»a5267
177300
116767
176746
177304
116767
176734
177277
116767
176734
177272
116767
176720
177265
205001
?16767
177254
177256
016767
177284
177252
0527177
040009
177226
104400
000000 °
042777
140000
177214

vARRV4
210a00°
#01372°

PASS:

STROW
FIRSTY

TIMINT}

MOV

cLp
cHp

BNE
BIC

ENDITS,BEGIN

MOy

MOVB

ING
MOVB

¥OVB

MOVR

MOVR

CLR
MOV

MOV

BIS

EXIT§,REGIN

BIC

jonnevensvcanne

#1,@CSR

#TIMINT,@VECTOR

ITCNT

ITCNT, 46

18
#40101,RCSR

$TURN DISPLAY ON,

3SET FOF TIMER SERVICE

$RESET COT.OUR COUNTFP,

$ALL COLOVRS DONE YET?

3IF NOT, CARRY OF,
sDISPLAY NFF, DISABLE INTS,

sSIGNAL END OF ITERATION,

;sMONITOR SHALL TEST END OF PASS

ITCNT,R{
COL(R1),RDRUF

ITCHT
LX,START]

MAXY s START +1
RX, START2

MAXY,START2+1

R1
STARTI,XY1
START2,XY2

#BIT14,8CSR

$RIT15IBIT14,0CSR

PIRQS,BEGIN,CONT

$GET COLNUR IKDEX.

$SET COLOUR,

3UPDATE COUNTER FOR NEXT TIME,

$SET {ST X COORD (LEFT),

$SET 18T Y COORD (LEFT),

$SET 1ST ¥ COORD (RIGHT),

;SET 1ST Y COORD (RIGHT),

sR1 IS NOw CHARACTER INDEX,
$SET RUNNING COORDINATES

JENABLE TIMER

sEXIT TO MONITOR, WAIT FOR INTERRUPT,

sDISABLE TIMER,

3 QUEUE CONTINUE AT CONT AND RTI

T L L U LT L T P

g

vo11

vu12
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SEQ ¥¥13
22 #1372 126767 CONT3  CMPB XY1,MAXX $AT MAXIMUM X ?
177216
176646
23 01400 163013 BHIS 118
24 01402 616777 MOV XY1,8CAR 1SET FOR 1ST LEFT
177206
177174
25 61410 105777 1§ TSTR aCSR sCHECK READY
177164
26 21414 100375 BPL 18 3WAIT IF NECESSARY,
27 1416 216702 MOV ACHAR,R2 $GET CHARACTER ADDRESS
176612
28 #1422 460102 ADD R1,R2 3ADD INDEY
29 01424 111277 MOVR (R2),@DBUF JAND SEND IT,
177152
30 21430 126767 11863 CMPR XY2,MAXX $AT MAXIMUM X ?
177162
176610
31 21436 183013 BHIS 128
32 01440 016777 MoV XY2,9CAR $MOVE CURSOR TO 1ST RIGHT,
177152
177136
33 81446 195777 28¢ TSTB ACSR $CHECK READY
177126
34 01452 1006375 BPL 28
35 01454 016702 MOV CCHAR,R2 $GET CHARACTER ADDRESS
176560
36 01460 060192 ADD R1,R2 ;ADD INDEX
37 01462 111277 KOVB (R2),ADBUF $AND SEND IT,
177114
38 01466 126767 1261 CHMPR XY1,LX 315 X AT CENTRE?
177122
176554
39 01474 001452 BEQ NXCHAR sIF S0, SKIP 2ND PAIR,
40 01476 105267 IMCB }3¢! ;UPDATE COORDINATES
177112
41 01502 105367 DECB XY2 sFOR 2ND PAIR,
177110
42 01506 126767 CMPR XY1,MAXX $AT MAXIMUM X 7
177102
176532
43 01514 143013 BHIS 138
44 21516 916777 MOV XY1,A8CAR 3SET CURSOP FOR LEFT,
177072
177060
45 21524 195777 383 TSTB aCSR $CHECK FOP READY
177050
46 21530 100375 BPL 3s
47 01532 216702 MoV BCHAR,R2 JGET CHARACTER ADDRESS
176300
48 41536 960102 ADD R{,R2 $ADD INDEX
49 21340 111277 MOVR (R2),RDBUF $AND SEND IT,
177036
50 01544 126767 1381 CMPR XY2,MAXX $AT MAXIMOM X 2
177¢46
176474
51 01552 103013 BHIS 148
VTVA DEC/X11 SYSTEM EXERCISER M RT=11 MACRO VMp2e11  23=JUL=79 16101134 FAGE 9+
SEQ ve14é
52 01554 016777 rov XY2,8CAR $SET CURSCR FOR RIGHT,
177036
177022
53 01562 105777 483 TSTB @CSR 3CHECK FOR READY,
177012
54 01566 100375 BPL 45
55 01578 916702 MOV DCHAR,R2 $GET CHARACTER ADDRESS
176446
56 21574 064102 ADD R1,R2 $ADD INDEX
S7 01576 111277 MOVR (R2),ADBUF 3AND SEND IT,
177000
_y 58 91602 105767 1481 TSTR XY141 :Y REACHED TOP?
h 1770027
! 59 01606 V01405 BEQ NXCHAR $IF SO, CHANGE CHARS,
68 01612 185367 DECR XYi+1 ;NO, UPDATE COORDIMATES
177901
61 01614 105367 DECB XY2+1 :
176777
62 #1620 0AVGE64 BR CONT 3AND CONTINUE ROW,
63 91622 220167 NXCHARE CMP R1,CHCNT $ALL CHARACTERS DONE?
176430
64 #1626 801492 BEQ NXTROW 1IF S0, START NEw POW,
65 01630 @¥5201 INe R1 yNO, NEXT SET OF CHARS
66 01632 007636 B8P FIRST $GO BACK TO ROW START,
67 #1634 126767 NXTROW: CYPB START2, MAXX {RUN OUT OF X°S YET?
176752
176494
68 01642 001405 BFQ NEXTY 3IF SO, CHANGE Y STARTS,
69 01644 105367 DECA STARTI $NO, CHANGE X STARTS.
176740
70 #1650 105267 INCB START2
176736
71 #1654 0vN624 BR STROW 3START NE: ROW,
72 01656 145767 NEXTY:1 TSTR START1+1 1Y START REACHED TOP?
176727
73 #1662 ve10602 BNE 18
74 01664 700167 JMp PASS $IF S0, GG TO PASS COUNT,
177346
75 91670 105367 181 DECR START{+41 $NO, CHANGE Y STARTS
176715
76 #1674 105367 DECB START2+1 3
176713
77 91760 800612 BR STROW 3START NEW ROW,
78 oNLIST BEX
79 01702 115 MSG661 LASCIZ #MATRIX IS 6 BY 6,%°
80 01725 115 MsGB8y ,ASCIZ °MATRIX 1S B BY 8,%°
81 oLIST BEX

83 ap00o1’ «END 3END OF PROGRAM,
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SYMBOL TABLE SEQ 0@15
ACHAR  @ma234R ACHARG @@@412R ACHARS @0@52¢R
ACNT 200224R ACSR ARA1A2R ADDR APARO6R
ADDR22=z @@100@ ASB P0A106R ASTAT  @2@104R
AWRS 00A110R BCHAR  P00236R BCHAR6 ©(C@420R
BCHARE ©@3530R BCHT 200226R BEGIN  00ARQeR
BIT? = @enoal BITI = 200092 BIT10 = ¢n2p0@
BITi1 = vo40M0 BIT12 = 9100¢Q BIT13 = A20000@
BIT14 = 046290 BIT15 = 100000 BIT2 = everaq
BIT3 = ooudtle BIT4 = 0paa2p BITS = 000u4n
BIT6 = 0AN100 BIT7? = ArQ200 BIT8 = 0aa400
BIT9 = ¢p10@9 BREAKS=® 1014407 RR1 eran12R
BR2 ©00a1 3R BTODS = 104421 CAR WaR6A4K
CCHAR  9@0240R CCHRRE 0GA426R CCHARB  (@AS540R
CDATASE 174412 CHAPA  000237R CHARA6 @¢P35PR
CHARAB  004442R CHARB  ©0@232R CHARBG ¢PA3T1R
CHARBS Q@W4T1R CHCNT  Q@U256R CHROW  PPA254R
CHSR 0BA6A6R coL 000S69R CONF1G @20eS56R
CONT 001372R CSR 200600R CSRA VWG 10VR
DATCKs® 104411 DATERS= 104404 DRUF erRE02R
DCHAR  0#90A242R DCHARG 0P¢?434R DCHARB 0#20550R
DVIDI  90@u14R ENDITS= 104413 ENDS = 174410
ERRTYP @0@0106R EXITS = 134400 FIRST @P1330R
GETPAS=z 104415 GWRIFSs 104414 HRDCNT @AQ@44R
HRDERS= 104408 HRDPAS Q@AN5AR ICONT  @wPR36R
ICOUNT 0@eae4dR IDNUM @ne122R INIT #eAP3AR
INTR 000 120R ITCNT  ARASTER LDCH PC1010R
LX 20n250R MAP225E 104416 MAXX @op246R
MAXY APA244R HODNAM  B@RA0OR MODSP  6»0224R
MSGNg = 104403 MSGSS = 1a4402 MSGS = 114401
MSG1 ©6BO566R MSG2 @nv57T2R M5G66  ©We1702R
MSGB8  @01725R M6X6 ?08260R MBXE AeP314R
NEXTY @01656R NULL & 000uoe NXCHAR @%1622R
NXTROW @@1634R OPEX = yrenop OTORAS = 1r442¢
PASCNT @0A0234R PASS @01236R pC =g¢nenet
PIRQS = @pAAn4 POPSP = 05726 POPSP2z (22626
PRTY = 000000 PRTY( = ARARGQ PRTY!1 & @0np0n4e
PRTY2 = 000100 PRTYI = apn14a PPTY4 = pee20e
PRTYS = 990240 PRTY6 = 0pO3a0 PRTYT = ¢0034p
PS s 177776 PSW = 177776 PUSH = 0n5746
PUSH2 = 024646 RANDS = 104417 RANNUM  @RQ¢54R
RDYINT 0@1164R RESTRT 0@1216R RESY ArBPS6R
RES2 00AA6OR RSTRT  @@0112R RX ©Pa252R
RO 23000000 Ry =%000091 R2 =%000002
R3 =%$000003 R4 =3000004 RS 23000005
R6 23000006 R7 =2n¢2007 SRADPR  @0@192R
SOFCNT ©20042R SOFERSE 104496 SOFPAS @PPR46R
sP 2300NA06 SPOINT @@u@32R SFSIZ = evepdn
SR1 00N 6R SR2 80002¢R SK3 *R0022R
SR4 ¥AAA24R START  0Q0P620R START1 0¢@610R
START2 ¥@@612R STAT PRRV26R STROW  €¢*1326R
SVRe 0VPV62R SVR1 2B2A64R SVR2 PeVP66R
SVR3 02007 70R SVP4 P0CPOT2R SVRS 7000 74R
SVR6 BA00T6R SYSCNT 0apaS52R TIMINT @¢1356R
TRPDFDE 000022 VECTOR 00PA1AR WASADF @vQ104R
WDFR 000116R WnTO 220114R XFLAG  @AY@ASR
XY1 00061 4R Xy2 200616R
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