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IDENUnCATION 

PRODUCT CODEO AC.F658A-MC 

PRODUCT NA~EI CXVTVA0 VTV30J/H-VT30H MODULE 

PRODUCT DATEI OCT 1, 1979 

MAINTAINER8 COMPUTER SPECIAL SYSTEMS 
DIGITAL EQUIPMENT CO. LTD. 
READING 
BER~S. U.~. 

COPYRIGHT eC) 1979 BY 
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS • 

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE 
USED AND COPIED ONLY IN ACCORDANCE WITH THE TERMS or 
IUCH LICENSE AND WITH THE INCLUSION or THE ABOVE 
COPYRIGHT NOTICE. THIS sOfTWARE OR ANY OTHER COPIES 
THEREOf MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE 
TO ANY OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE 
SOFTWARE IS HEREBY TRANSFERRED. 

THE INfORMATION IN THIS SOFTWARE IS SUBJECT TO CRANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A 
COMMITMENT BY DIGITAL EQUIPMENT CORPORATION. 

DIGITAL ASIUMES NO RESPONSIBILITY FOR THE USE OR 
RELIABILITY or ITS SOFTWARE ON EQUIPMENT WHICH Is NOT 
SUPPLIED BY DIGITAL. 

· .. 
SEQ IIHIHU 
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2. 

2,1 

2.2 

3. 

4. 

5. 

5.1 

VTV30-H/J OR VT30-H DEC/Xli ~ODULE 

PROGRAM DESCRIPTION 

ABSTRACT 

VTV IS AN 10MOD ~HICH EXERCISES A VTVl0-K/J OR VT30-H 
COLOUR VIDEO DISPLAY CONTROLLER. THt EXERCISE CONSISTS 
or CONTINUALLY UPDATING THE CONTENTS or THE PICTURE 
STORE SO AS TO PRODUCE A MOVING PATTERN ON THE SCREEN or 
THE T.V. MONITOR. NO SOFTWARE CHECKING IS CARRIED OUT, 
BUT ERRORS IN THE PICTURE STORE OR CHARACTER STORE AREAS 
WILL BE CLEARLY VISIBLE ON THE DISPLAY. 

REQUIREMENTS 

HARDWARE 

"V30-H/J OR "311J-M CONTROLLER WITH T.V. MONITOR 

STORAGE 

VTV REQUIRES 511.10 WORDS OF STORAGE. 

PASS DEFINITION 

ONE PASS or THE VTV MODULE CONSISTS OF SIX COMPLETE 
SCREEN COLOUR CHANGES. 

1I:l(E:CUTION TIME 

ON! PASS or THE VTV MODULE TAKES APPROXIMATELY ONE 
MINUTE WHEN RUNNING ALONE. 

CONFIGURATION REQUIREMENTS 

DEFAULT PARAMETERS 

DVADR= 
VECTORI 
BRi~ 

164000 
110 
4 

• SEQ 0002 
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REQUIRED PARAMETERS 

NONE. 

DEVICE/OPTION SETUP 

ENSURE THAT THE CONTROLLER MODULES ARE CORRECTLY 
INSTALLED AND CONNECTED TO THE COLOUR T.V. MONITOR. THE 
MONITOR SHOULD BE POWERED UP. 

MODULE OPERATION 

TEST SEQUENCE 

A. SET UP DEVICE REGISTER ADDRESSES AND MODULE 
VARIABLES. 

B. SET DISPLAY CHARACTER MATRIX (6 X 6 OR 8 X 8), 

C. LOAD ENTIRE CHARACTER SET WITH DUMMY CHARACTERS (252 
PATTERN). 

D. LOAD SPECIAL PATTERNS 'OR USE IN DISPLAY INTO 
CHARACtERS" • 26 (6 X 6) OR CHARACTERS 0 • 36 (8 X 
8). 

E. SEt INITIAL COLOUR AND CHARACTER COMBINATION. 

r. CHECK IF ALL COLOURS DONE, IF SO, REPORT END or 
PASS AND GO TO E. 

G. DRAW PATTERN ON SCREEN UNTIL FULL or FOREGROUND 
COLOUR. 

H. INCREMENT COLOUR COUNTER, GO TO F. 

VISUAL OPERATION 

THE PICTURE STORE IS PRES!T TO BLUE BACKGROUND. A RED 
TRIANGLE IS THEN DRAWN, STARTING AT THE BOTTOM CENTRE or 
THE SCREEN AND EXPANDING UPWARDS UNTIL THE SCREEN IS 
rULL or RED rOREGROUND. THE SEQUENCE Is THEN REPEATED 
UsING GREEN FOREGROUND ON RED BACKGROUND, BLUE ON GREEN, 
GREEN ON BLUE, RED ON GRElEN AND BLUE ON RED. AT END or 
PASS, THE DISPLAY IS DISABLED THEN RESTART TAKES PLACE 
AT THE BEGINNING or THE COLOUR SEQUENCE. 

SEQ 0003 

~ 

t 
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AT ALL TIMES, THE EDGES or THE TRIANGLE SHOULD APPEAR 
SMOOTH AND MOVING STEADILY. THE APPEARANCE or 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. 

OPERATION OPTIONS 

SRi D 0, 6 X 6 CHARACTER MATRIX. 

SRi. 1, e x 8 CHARACTER MATRIX. 

NON STANDARD PRINTOUT 

NONE. 

~, 

SEQ 0004 

$ 
1 
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00"""6 11001110 
""~"12 
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111111036 
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01'191132 
9911034 
009036 
11111411 
1!J0110U 
II~01144 

1111111'146 
111191!J511 
000152 
11111154 
109056 
1111156 
01006" 
0111062 
11911064 
001'1066 
le9n9 
1110072 
0110174 
00""76 
100100 
110010a 
1109102 
009104 
00111114 
0011106 
01101e6 
110111111 
""11112 
0110114 

1212 

126 
\34 
126 
101 
040 
0"0 

16400" 
"""17" 

200 

""" ""0001 
0"'0"00 
011~0"'0 

""0""0 
1111011110 

.ENP~ 
IOMIlO 
_OTU\E 
.TInE 
ODXCOM 
C.ssUK 
,LIST 

eVTVA ),164e~0,170,4,0,P,1,~ 
140A0~,V~VA ,164000,170,4,0,O,1,0 
VTVA DEC/XII SYSTEM EXE~CISE~ ~nDULE 
VERSION 6 2S-NOV.78 

BIN 
,************** •• ***********************.******************.*** 
BEGIN, 
MOON AMI ,ASCII /VTVA / ,MODULE NAME, 

XYLAG. 
ADDR. 
VECTORI 
BRI! 
8R2. 
DVIDI, 
5RII 
SR21 
SRl! 
SR .. 

,BYTE OPEN 
164000." 
170+0 
,SYTE PRTY4+11 
,BYTE P~TY0+0 
0+1 
OPEN 
OPEN 
OPEN 
OPEN 

:USED TO KEEP TPACK or w~urr USAGE 
:IST DEVICE ADOR. 
:IST DEVICE VECTOP. 
: 1ST BR LEVEL. 
:2ND ~~ LEVEL. 
,DEVICE INDICATOR 1. 
,S_ITCH PEGISTER I 
:SWITCH ~EGISTEP 2 
,SWITCH ~EGI5TER 1 
:5~ITCH ~EGI5TEP 4 

,************.***.*** ••• *.* •• *** ••• ***** •••• * ••• *** •••• _ •• **.-
1491'1110 STAT, 1401'19" :STATUS WOIID, 
1111062I1'INIT' START ,MODULE STAIIT ADDP. 
0011224'SPOINT. MODSP ,MODULE STACK POINTER, 
000"0" PASCHT. 1'1 IPASS COUNTEP. 
01'101191 ICONTI I I' OF ITERATIONS PEP PASSal 
00110011 ICOUNTI 0 ILOC TO COUNT ITEPATIONS 
0001'1011 SOrCNT. 0 ,LOC TO S~VE TOTAl, SOFT ERRORS 
00110011 HIIDCNTI 0 ,LaC TO SAVE TOTAL HA~D EPRORS 
1'1001109 SOrPASI 1'1 ILOC TO SAVE SOFT EPRORS PEP PASS 
000000 HRDPAS. '" ,LOC TO SAVE HAPD ERRORS PER PASS 
000000 SYSCNT, 1'1 I' OF SYS ERRORS ACCUMULATE~ 
0111'11'190 RANNUMI0 I"DLDS RANOOM. WHEN RAND MAC~O IS CALLED 

CONrIGI :RESERVED FOR MONITOP USE 
0110000 RESII 1'1 :RESE~VED FOR MONITOR USE 
000000 RESll 0 :~tSE~Vf.D FOR MONITOR USE 
"'Se000 SVRS! OPEN ,LOC TO SAVE pe. 
000000 SV~ll OPEN :LOC TO SAVE RI. 
000000 SVP21 OPEN ILOC TO SAVE P2, 
111100011 svnl OPE~l ,LOC TO SAVI': ~3. 
000000 SVR41 OPEN ILOC TO SAVE R4, 
0~ee00 SVRS. OPEN :LOC TO SAVE ~5. 
000~00 SVP6. OPEN ILOC TO SAVE P6. 
0000~0 CSRAI OPEN :AOOR or CURRENT CSR, 

SBADPI ,ADDR OF GOOD DATA, OR 
000000 ACSP. OPEN :CONTENTS OF CSP, 

WASADRI IADDR or BAP DATA, OR 
0"'0000 ASTATI OPEN :STATUS REG CONTENTS, 

[RRTYPI ITYPE or ERRO~ 
000000 ASBI OPEN IEXPECTED DATA. 
000000 AWAS. OPEN IACTUAL DATA. 
0"1216'~STRTI RESTRT ,~r.STA~T ADD~ESS A!'TE~ FND Of PASS 
000000 WDTOI OPE" :WORD5 TO MEMORY rER ITERATION 
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008116 000000 
0ellU0 '01101'10 
00"122 11001100 

0"'"940 

000234 

WDFR, OPEN 
INTRI OPEN 
IDNU"'I '" .REPT 

• NLIST 
,WORD 
.LIST 
.ENDR 

"ODSPa 

spsn 

~ 

:WORDS FROM MEMORY PER 1TE~ATION 
1* OF INTERRUPTS PER ITERATION 
:MOOULE IDENTIFICATION NUMaF~.0 
:MODULE STAC~ 5TAPT5 ~ERE • 

,*****.4 ••• ************* ••• ****** •••• ****** •• *** ••• *** •• ** __ •• * 

S~Q 0000 
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SEQ 0~07 

I I 
2 ,CONSTANTS AND VARIABLES USED IN PROGPA~. 
3 , 
4 ,NLIST BEX 
5 000324 000090 AeNT! OPEN :VARIlBL~S LOADED AT ~UN·TIME, 
6 000226 0000011 BeNTI OPEN 
7 0011230 000000 CHARAa OPEN 
8 000232 01100AIl CHARBI OPEN 
9 0110234 01100011 'ACHAR I OPEN 
10 00236 00~000 eCHU, OPEN 
11 00240 0A0000 ceRARI OPEN 
12 1110242 000000 DCRU, OPEN 
13 00244 000000 MAlYI OPEN 
14 00246 000000 MAXXI OPEN 
15 00250 800000 LXI OPEN 
16 ""252 000000 IIX, OPEN 
17 00254 11110000 CHRO_I OPEN 
18 00256 0110000 CHCNT I OPEN 
19 00260 0110014 M6X61 14 ;CONSTA~TS FO~ 6X6 CHARACTER MATRIX. 
20 1311262 000e13 13 
21 00264 000350' CHARA6 
22 00266 000371' CHAlIB6 
2J 00270 000412' ACHAR6 
24 00272 000420' BCHAP6 
25 110274 000436' CCHAlI6 
26 00276 0011434' DCHAR6 
27 00300 000057 57 
28 001e2 000120 12~ 

29 09304 000047 47 
30 00306 011"0511 50 
1I 003111 0"0006 6 
12 0011a 0"00115 5 
3l 00114 eeene MUSI 20 :CONSTA~TS FOP 8XQ CHARACTER MATRIX, 
34 00U6 00111117 17 
35 00320 000442' CijAPA8 
36 00322 000471' CHAIIB8 
37 00324 00"520' ACHARe 
31 011326 000530' SCHAU 
19 00330 000540' CCHARS 
40 00U2 0110550' DeHARS 
41 08334 00e045 45 
42 00336 90161"0 100 
U 00340 """0]7 37 
44 lIun 0110040 40 
45 ~0344 000010 8, 
46 00346 0001107 7 
47 110350 """ CHA~A61 ,BYTE ~,0,0,0,0,,, ,6X6 C~lRACTER DHA 
4B 00356 004 ,BYTE 4,14,34,74,174,374 
49 00364 314 ,BYTE 374,374,374,374,374 
50 00371 000 CHARS61 ,8YTE 0,0,QI,fI,0 
5! 00376 200 ,BYTE 2~0,3~0,340,360,370.374 
52 004B4 374 ,BYTE 374,374,374,374,374 
53 sEVF.:N 
54 09412 !l01 ACHAR61 ,BYTE 1,2,3,4,5,6 16X6 CHARACTER TARLF, 
55 00420 007 BCHAR61 ,BYTE 7, lerll1l2.t 3,13 
56 00426 1114 CCHAR61 ,eYTE 14,!5,16,17,2~,21 
57 00434 022 DCHAP61 ,8YTE 22,23,24,25,26,26 
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SEQ 011~8 

58 00442 000 CHARAS I ,8YTE 0,0,0,0,0,0,0,0 ;8X8 CH1PACTEP DATA 
59 00452 001 ,BYTE 1,3,7,17,37,77,177,377 
60 00462 377 ,BYTE 377,377,377,377,377,377,377 
61 00471 1'100 CHARBII ,8YTE 0,0,0,0,0,0,0 
62 00500 200 ,RYTE 200.300,34~,360,370,]74,376,377 
63 00510 377 ,BYTE 377,377,377,377,377,377,377 
64 .nEN 
65 00520 001 ACHAP8I ,BYTE 1,2,3,4,5,6,7,10 ,axe CHARACTER TASH 
66 00530 011 BCHARe. ,UTE 11,12,13,14,15.16,17,17 
67 00540 020 CCHAR8J ,enE 20,21,22,23,24,25,26,27 
68 0e550 030 DCHARel ,BYTE 30,31,32.33,34,35,36,36 
69 00560 241 COLI ,BYTE 241,212.224,242,221,214 
70 ,EVEN 
71 ,LIST BEX 
72 00566 001702'MSGII MSG66 
73 !l1lS70 177717 177177 
74 00572 01'1172S'M5G21 MSG88 
75 110574 177777 177777 
76 00576 Ql0~"00 ITCNTI " 77 1'106110 01'10"1'10 eSRI OPE~' CONTROL & STATUS PEGISTER ADD~E5S 
7B 00682 0011000 DBUYI OPEN DATA RUFFEP REGISTER AODRESS 
79 "'0604 00001'10 CAPI OPEN CUR SOP REGISTER ADDRESS 
80 00606 ~00000 CHSitl OPEN CHARACTEP STORE OEGISTER ADDRESS 
81 ~0610 0o"o00 STARTII OPEN STARTI~G COOROIN~TE FOR LEFT DIAGONAL 
82 00612 00"00ij &TARn I OPEN OITTO FOit PIGHT DUGONAL 
U 00614 0000~0 XYII OPEN "V~NING COORDINATE FOR LEFT DtAGONAL 
84 00616 000000 XY21 OPEl' DITTO rOR ~IGHT OIAGONAL 
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000620 

000624 

000630 
000632 

000636 
~0"640 

10 "0644 
II 00646 

12 "0652 

13 00656 

14 00662 
15 00664 

16 00670 

17 00676 
18 00700 

19 00704 

20 00710 

21 00714 

22 ""720 
23 00722 
24 110724 
25 00'26 

0"730 
007]2 

26 00734 
27 00736 

28 00744 

29 00750 

)0 00754 

31 00760 
)2 00762 
33 00764 
]4 09166 

00710 
00772 

016700 
177162 
0111"67 
177750 
005720 
"10067 
177744 
0~5720 
010067 
177740 
005720 
010067 
177734 
016700 
177112 
012120 
"01164' 
005010 
11671" 
177122 
Ua767 
000"01 
171120 
001417 
005077 
177674 
012700 
1100224' 
0127"1 
000314' 
012702 
000016 
012120 
005)02 
001375 
104403 
000""0' 
000572' 
000417 
"12777 
001400 
177634 
012700 
000224' 
012701 
000260' 
012702 
000016 
012120 
005302 
001375 
104403 
"00""0' 
000566' 

, 
,INITIALISE AND LOAn CHARACTEP SET, , 
START I MOV ADDP,P0 ,GET SASE ADDRESS 

lSI 

28, 

311 

MOV 

TST 
MOV 

TST 
MOV 

TST 
HOV 

MOV 

MOV 

CLR 
MOVA 

BIT 

BEQ 
CLP 

MOV 

MOV 

MV 

(R~)+ 
Rill, DaUY 

(R0)+ 
R0,CAR 

(PII)+ 
R0,CHSR 

VECl'OR,P0 

IRDYINT,(P0)+ 

(Re) 
BRI, (Re) 

",SRI 

MOV (RI)', (Re). 
DEC R2 
BNE U 
~SGN.,aEGIN,MSG2 

aR 
MOV 

HOV 

HOV 

MOV 

4S 
'1400, ~CSR 

MOV (RI )+, (R~). 
DEC R2 
aNE )8 
MSGN.,BEGI~,MSGI 

:LOAD UP TABLE, CONTROL , STATUS 

,DATA SUFFER 

: 
,CURSOR REGISTER 

, 
,CHAUCTER STORE PEGISTEP 

,NOW LOAD INTERRtlPT VECTOR, 

,SERVICE ROUTINE 

,~ND PR.tOFITY, 

,SEE WHICH .MATRIX REQUIPED, 

,BPANCH IF 6 X 6, 
,SET UP rOR 8 X 8, 

,GET START OF VARIABLE TABLE 

,GET STAPT OF CONSTANT TAeL~ 

,COtlNT or T~8LE ENTRIES 

,LOAD AN ,NTRY 
,COUNT. 
,LOOP tlNTTL TABLE FINISHED, 
'AsCII MESSAGE CALL WITH COM~ON HEADER 

,THEN EXIT. 
ISET UP FOP X 6 

,GET START or VARIABLE lASLE, 

,GET START OF CO~STAf/T TA~LE, 

:COtlNT OF TABLE ENTRIES, 

,LOAD AN ENTPY, 
,COUNT, 
,LOOP UNTIL TA~I,E FINISHED, 
'ASCII MESSAGE CALL WITH COMMON HEADEP 

VTVA OEC/XII SYSTF.~ EXERCISER M RT-II "ACRO V1I02-1I 23-JUL-79 16101134 PAGE 8+ 

35 00774 "AS0'7 48. 
177694 

CLP 

HOV 

,ZERO CURSOR 

36 N000 016700 
177602 

37 ~1004 105060 
000001 

38 
39 
40 
41 01010 

42 01014 

43 01020 

44 
45 
46 
47 
48 
49 
50 

01026 
01030 
01032 
01034 

012700 
000200 
016701 
177234 
112777 
000252 
177568 
"05301 
110137) 
005300 
001367 

51 ~1036 ~16700 
177544 

52 01042 105060 
000001 

53 01046 016700 
177156 

54 01052 016702 
177146 

55 01056 010001 
56 ~1060 016703 

177170 
57 01064 IUI77 

58 01070 
59 01072 
60 01074 
61 01076 
62 01100 
63 01102 

177516 
005393 
00U74 
005200 
005302 
001166 
016700 
117124 

64 01106 016702 
177114 

U 01112 010001 
66 01114 016793 

177U4 
67 01120 112177 

177462 
68 01124 005]{11l 
69 01126 001374 
70 01130 005200 
71 011)2 005302 
72 01134 001166 
73 01136 112717 

000242 

CLRA 

I 

CHSR,R0 

I (R0) 

,GET HIGH BYTE ADDRESS 

,CLR ~IGH BYTE OF CHSR, 

,LOAD ALL DUMMY CHARACTERS FIRST, 
I 
LDCHI ~OV '129"R~ INUMBFR or CHARACTERS 

1$1 

2$, 

, 

MOV 

MOVA 

DEC 
aNE 
DEC 
aNE 

CHROw,RI 

R1 
28 
R0 
IS 

,BYTES PER CHARACTER 

,LOAD A BYTE. 

,CHARACTER DONE? 
,BRANCH IF NOT 
,ALL CHARACTERS DONE? 
,BRANCH IF NOT. 

,DUNkY CHARACTERS LOADED, NOW LOAD SPECIALS. , 

581 

681 

MOV 

~OV 

MOV 

MOV 
MOV 

Move 
DEC 
8NE 
INC 
DEC 
8NE 
MOV 

MOV 

MOV 
MOV 

~OVB 

DEC 
aNE 
INC 
DEC 
BNE 
MOVB 

CHSR,R0 

I(R0) 

CHAPA,RP 

ACNT,R2 

PIl,RI 
CHMW,R3 

(Pl)+,8CHSR 

R3 
4S 
R0 
p2 
]I 
CHApB,R0 

BCNT,P2 

R0,PI 
CHROW,R) 

(RI)+,'CHSR 

R) 
6S 
P0 
R2 
58 
U42,PDBUF 

,GET ~IGH BYTE ADDRESS 

,ZERO C~AR ADDRESS, 

,GET DATA POINTF-R, 

,NU~BER OF CHARACTERS, 

,COpy POINTER, 
,BYTES PER CHARACTER, 

,LOAD A Bnr, 

,CHARACTER DONE? 
,BRANCH IY NOT. 
,UPDATE POINTER 
I THIS LOT DONE? 
,BRANCH IY NOT, 
,NEXT POINTER 

,NU~BER OF CHARACTEPS, 

,COpy POINTER, 
,BYTES PEP CHARACTER, 

,LOAD A BYTE 

,CHAR DONE? 

,UPDATE POINTEP, 
,ALL DONE? 
,BRANCH IF NOT 
ISET GREEN ON BLUE, 

SEQ 0009 

SEQ 0010 
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117436 
74 ~1I44 112777 

000300 
177430 

75 01152 052777 
00~1I0 
177420 

76 01160 104400 
01162 000000' 

77 01164 042777 pDYINTI 
000100 
177406 

78 
01172 000004 
01174 000000' 
~1I76 001200' 

79 01200 032777 lSI 
003000 
117372 

80 01206 00!403 
81 01210 162767 

000010 
177026 

Mova ,CLEAR 8LIN~ CONTROL, 

SIS 

EXITS,BEGIN :EXIT TO MONITOP, w~IT fOP INTEPRUPT, 

SIC ,CLEAR INT, ENABLF, 

,-------------_._-_. __ ._.-_.----.-_._---------_ .. _-_ .. --
PIPQS,8EGIN,11 : QUEUE CONTINUE AT 18 ~ND PTI 

J ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8IT .BITI~,~CSP ,CHEC~ FOP 525 LINES, 

8EQ 
SUB 

PF.STRT 
#\0,MAXY 

,If NOT, OK 
,YES,PEDUCE MAXIMUM Y COORD, 
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001216 052777 PE5TPTI BIS .. ,tCSP ,TUPN DUnAY ON, 
0110001 
177354 

001234 012777 NOV .Tl"INT,PV£CTnR ,SET FOP TIMER SERVICE 
0111356' 
176556 

001232 005067 CLF tTC~T ,RESt! COtOUR COUNTfP, 
177340 

001236 026727 PASS I CMP ITC NT,'6 ,ALl COLOURS nONE IrT? 
177334 
000~A6 

5 001244 0010115 8t:E 1$ ,IF NOT, ~APPY at'. 
6 001246 042777 BIC H010! ,.CSP ,1lISPLAI nrt , DISABI,,. 1"'15. 

040101 
117324 

01'1254 104413 ENOnS,BEGIN ,SIGNAL END or ITfRATION, 
001256 0"'0091A-

:"ONITOP SHALL TE~T END or PASS 
01'126e 016701 181 MOV !TeNT,PI ;GET COLOliP INDEX. 

!77312 
001264 116177 MOVB COL(RI),.D~ur ,SET ~OLOUP, 

000560' 
177310 

10 01272 ~05267 INC ITCIIT ,UPDATE COU.TE~ FOR NEXT TlI>'!E. 
l77l00 

11 01276 116767 Move LX,STARTI ,SET 1ST X COORD (LEFT), 
176746 
177304 

12 01304 116767 MOVS ~AXY,STAFTI.I ,SET 1ST COORD (LEI"T) , 
176734 
177277 

Il 01312 116767 MOVR PX,STAPT2 .,SET 1ST COORD (RIGHT), 
176734 
177272 

14 01320 1\6767 MOVP MAXI,5TART2+1 ;5ET 1ST COORD (RIGHT) • 
176720 
177265 

15 01326 0A5001 STROW I CLP PI ,PI IS NO' CH~RACTlP INDEJ, 
16 01130 016767 fIpSTI MOV STAIITI, XYI :sn RUNNING COORDI"AT~S 

177254 
177256 

17 ~lll6 016767 MOV 5TAPT2,XI2 
177250 
177252 

18 1l1l44 052777 BIS oe1T14,oCSP ,ENABLE TJMFR 
040000 
177226 

19 01152 \B4400 EXITa, REGth :UIT TO MONITOP, WAIT FO~ INTFPPUPT, 
01154 00~000' 

20 01156 042777 TIMINTI BIC 'PITI5IaITI4,~CSP ,DISABLE Tt"ER, 
140000 
177214 

21 ,--_._----------------_ ....... _ ..... __ . __ ._-----------.-
01]64 000004 PIPQ$,BEGIN,cnNT , QUEl'E CONTINUE AT CONT AND PTI 
~13U 000000' 
01370 001l72' 

'" ••••• _. - _ •• - _. __ - - - - ___ 0 •••••••••••• _ •• _. ____ •• ____ • __ 

SEQ 0011 

) 
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SEQ ".13 

22 01372 126767 CONTI C"PR XY 1,"AXX ,AT MAX I ",1M X ? 
177216 
17b646 

23 01400 1 ~3013 BBIS I1S 
24 01402 016777 MOV XYI , ~CA" 'SET fOR 1ST Hfl 

177206 
177174 

25 01410 105777 IS, tST" oCaR ,CHECK READY 
177164 

26 01414 100375 Bn IS I~AIT IF "CESSARY, 
27 01416 016702 MOV ACHAR,R2 ,GET CHARACTER AODRESS 

176612 
28 "1422 06~102 ADO Rl,R2 :AOD INl'!fY 
29 01424 111277 Mnvp, (P2).@DBUF ,ANn SE'D IT, 

177152 
30 01430 126767 11$' CMPR XY2,"AXX ,AT MAXIMUM X 

1771&2 
176610 

31 "1436 103013 BHI5 12$ 
32 01440 016777 MOV XY2,OCAR ,MOVE CORSOR TO 1ST RIGhT, 

177152 
177136 

3l 01446 105777 2S1 T5TB ~CSR ,CHECK RE'DY 
177126 

34 01452 1"0375 BPL 2S 
35 01454 016702 MOV CCHAR,R2 ,CET CHARACTER ADDRESS 

176560 
36 01460 06~102 ADD RI,R2 ,ADD I~DEX 
37 01462 111277 lo'ClVB (R2),@DBUF ,'NO SEND IT\! 

177114 
38 01466 1267&7 12$1 Cf.1PR XY1,LX , IS X AT CE'TRE? 

177122 
176554 

39 01474 001452 SEQ NXCHAP ,IF so, SKIP 2ND PAIR~ 

40 01476 IIl5267 INCB XYI ,UPDATE COORDINATES 
177112 

41 01502 105367 DECB XY2 ,f'OR 2ND PAIR, 
177110 

42 01506 126767 C"PR XYI,MAXX ,AT MHr~1J~ x ? 
177102 
176532 

43 01514 I<l3013 BHIS 13$ 
44 01516 016777 MV Xyl,@CAR 'SET cupsnp FOR LEFT. 

177072 
177060 

45 01524 105777 )5. 1STR -CSR ,CHECK fOP READY 
177050 

46 01530 100375 BPL 3S 
47 01532 016702 ~OV BCHAR,F' ,CET CHARACTER AODR~SS 

\76500 
48 "1536 060102 ADO RI, R2 ,Aon INDEX 
49 01540 111277 MOVP (R2), ~DBUF ,AND SE:ND IT. 

177036 
50 01544 126767 IlS, C~pp, XY2, "AXX ;AT M.AXrr.\l\T<I x 

177046 
176474 

51 01552 103013 8HIS 14$ 

VTVA DEC/XI! SYSTEM EXERCISER RT-II M'CRO VM02-1! 23-JUL-19 16'"1134 PAGE 9_ 
S;:Q ""\4 

52 01554 016777 MOV XY2, ~CAP ,SET CURSOR FOR RIGHT. 
177036 
177022 

53 01562 105777 48. TSIS ~CSR ICHEC~ FOP READY. 
177012 

54 01566 100)75 BPL 4S 
55 01570 016702 MaV DCHAR,R2 ,GET CHARACTER ADDRESS 

176446 
56 01574 060102 ADD RIIR2 ;ADD INDFX 
57 01576 111277 MOVS (R2) ,OOBUF ,AND SEND IT. 

177000 
58 01602 105767 14S I T51S HI+! ,y REACHED TOP? 

177007 
59 01606 ~01405 BFQ NXC~AR ,Ir so, CHANGE ChAPS. 
60 01610 1~5367 OECA XYI+\ ;NO, UPDATf CODRDI~AT~S 

177001 
61 01614 105367 OtCH XY2+1 

176777 
62 01620 00~664 SF CONT ,AND CONTINUE ROW, 
63 01622 020167 NXCHAP I eM" FI,CHCN! ; ALL CHARACTERS DONn 

17&430 
64 "1626 "014"2 SEQ NXTROW ,IF so, STA~T NEw POWt 
65 01630 0~52~1 I'C PI rNO , NnT sET or CHARS 
66 01632 000636 8P fIRST ,GO BAC¥ TD ROW STARl'. 
67 01634 126767 NXTROW I CI~PF; START2,MAXX HWN OUT or X"s YF:T? 

176752 
176404 

68 01642 0"1405 BFQ NEXH ,IF SO, CHANGE Y STARTS. 
69 ~11644 105367 OECR START! :t.lO, CHANGE x STARTS~ 

176740 
70 01650 105267 INC" 5TART2 

176736 
71 01654 000624 SF STRO. J START N'El>. ROW p 

72 01556 105767 NEXTYI TST" STARTI+l IV START PEACHED TOP? 
176727 

73 "1662 001002 BNF IS 
74 01664 000167 JMp PASS ,Ir 50, G0 TO PASS COU~T. 

177346 
75 01670 1~5367 IS. OECR STARTI'I :NO, C~ANGE y STARTS 

176715 
7. 01614 1.,5367 PECS START2+1 

176113 
77 01700 ~0.612 6~ STROW I START NE:" FlOIf,; ~ 
78 "tiLlST SEX 
79 01702 115 MSG661 • ABC! Z '~ATIHX IS BY 6,"'" 
80 01725 115 MSGB A I "ASCII III~ATFIX IS BY 8 iii % Ii' 
81 ,LIST aEX 
82 ~EVEN 
Bl ~00001' ,EN!') ,~NO 0; PROGRAM, 
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SYM801. TABLE SEQ 0015 

ACHAR 0910234R ACHAP6 0P0412R ACHAPS flP052PR 
ACNT 000224R ACSR 0910102R A~DP P0~006R 

ADDR22. "111000 ASS 000106R UTAT .'PI04P 
A~AS 000110P 8C~AR 000236P 8CHAP6 ~C"420P 
8CHARS 000530R BC~T ""0226R. PEGIN IIA000PR 
8IT0 • 000001 BITI · 000002 BITI0 • 0~2P0'" 
BITII :I 0040910 BITI2 • 010000 81T13 · ~20000 81TI4 • 040000 BITtS c le000P BIT2 • 0(~0P~4 
BIT3 a 000010 81T4 • 0P0020 aITS • 0foAW40 
B116 8 01~0t00 BIT7 · 0.0200 BITS ~"H"400 
BlT9 • 001000 BREAKS. 1"4407 P~I P0P012R 
BR2 000AIlA STOPS • 1.4421 CAP 00P604R 
CCHAR ""0240R CCHAR6 000426P CCHARA 00054~R 

CDATU· 1,"4412 CNAH 000230R CHAPA6 ~e-03S~. 

CHARA8 00~442R CHAPB 01l0232R CHAP&6 ep037IP 
CHARBB 00ij471p CHC"T 0P~256p C~PO' P~02S4R 

CHSR 000606R COL 00056~P CONYlG M~P56R 
CONT 001372R CSR 01l0600P CSPA 0~010~P 
DATCK,. 104411 DATEPS= 104404 DPur 0~0602R 
DCHAR 000242R DCHAR6 0,"~434R DCHAPS .. 005S0P 
OVIDI 110011I4P £"OI1$B 104413 ENDS • IV4410 
ERRTYP 000106R EXITS • 104400 rIPST 0"133~P 
GETPA," 104415 CWfUJ'G= 1·4414 HPDeNT M0044P 
HROUSo 104405 HPDPAS 000050R ICONT P"0036P 
ICOUNT 000040. IONUM 0,"P122P INIT M0~3,"R 

INTR 000120. ITCNT 0P0576R LOCH MI010P 
LX 000250. ~lP22$. 104416 MlXX 000246R 
MAXY 000244. MOONA~ 0"0~00R MODSP ""0224. 
MIGNS • 104403 "SGSS • 104402 MSGS e l1fl44~1 

MSGI 1l00566R MSG2 000572R MSG66 ~"1702R 
MSGSS 001725R "6X6 000260. MUS A0,"314P 
Ntxn 001656p NIILL • 000000 NXCHAP 0el622p 
NXTROW 001634R Opr,N • 0~0"0" OTOAS s Ir4420 
PASCNT 000aHR PASS 001Z36R PC .'0"0~P7 
PIPQS II 00Cl1f104 POPSP = ~05126 POPSP2. 022626 
PATY • 000000 PRTye • 00000~ PRTYI c 0"0.4~ 

PRTU = 0001011 PRTn • "'''~14'4 PPTY4 = p~020e 
PRTYS • 00024O PPTY6 001l30~ PRTY7 = 0"0340 
FS • 177776 PS' s 177776 PUS~ • "~5746 
PUSH2 .. 024646 PANOS • l,l4417 PANNU~ 0000S4R 
ROIINT 001164P PESTRT 0M216R Prsl 0~0P56R 

RES2 000060P RSTRT 000112R PX 0~0252R 
R0 .%000000 PI .',"00aU P2 ="P0"'ft12 
R3 .'000003 R4 .. ,O00004 PS .,0~0r.0S 

R6 .'000006 P7 .%000007 SPAOR 0"0102P 
SOrCNT 0000UR SOHR'- 104406 SOrPAS M .. P46R 
SP .'000006 SPOINT 0e"e32P SFSlZ • 0~004" 
SRI 000016R SR2 00002~P SP3 pper-22P 
SU 000024R START 0P.620R SlAPTI "00610R 
START2 000SUR STAT 000026R STPO' ."1326P 
SVR0 00P062R SVRI 00.~64P SVA2 000066R 
SVR3 000070R SVP4 00~072R SVP5 0P0~74P 

SVR6 0A0076P SYSCNT ~000S2R TIMINT 0r\356P 
UPDFO- 000022 VECTOR 00P010P WASAOP ~V01 04R 
WOFR 000116P WoTn 000114P XFLAG 0.00~5P 

XYI 000614P XY2 000616P 
t A8S, 000000 000 

VTVA DEC/XII SYSTEM EXF.PCISEP M RT-! I MACRO V~·02_11 23-JUL.79 161~1134 PAGE 9. 
SYMBOL TABLE SEQ ~01b 

001750 001 
ERRORS DETECTED I 0 
FREE COPEI 11488. WOPDS 
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