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PAG~ 1 VPl~A SRC 

o 

o 

o 

o 707{~4 A 

00000 R 600v'14 A 
o 00001, H 000VJ00 A 

000k12 R ~i00kJ00 A 
00003 R 0kJ0VJ00 A o vJY.HH14 R 0000/0 R 
00005 R 000044 R 
00006 H 262~61 A o 00007 R 6501~0 A 
00010 R 000200 A 
0£1011.. R A o 00020 r~ 000000 A 
00021 R '1j00ftj~(iJ A 
00022 R 000v.:HJ0 A o 00023 R 0000~0 A 
00024 R 0000v)0 A 
00025 r~ 000000 A 

o 00026 R 000000 A 
00~27 R 000000 A 

o 
00030 R 700522 A 

o 0003~ R 7v)0622 A 
00032 R 700;;24 A 

o 
00033 R 700~24 A 
00034 R 700'124 A 
00035 R 7¥J0~2i A 
00036 R 700722 A 

o 000~7 R 7'-)0564 A 
0"}(140 R 700664 A 
00041 R 70072'~ A 

o 00042 R 700544 A 
00043 R 700~~4 A 

o 707702 A 
707764 A 

o 

o 

o 

o 

VP~5A SYST~M EXER9.JSER 

,ilTb E VPl5A SYST~M EXERCISER 
ICQPYRIGHT FE~RUA~Y ?2,1971 
IDlGITA~ EQUIPMENT CO~PORAT10N MAYNARO, MASS, 01754 
IR~VI PATE 3/1/'l~ 
IPROGRAMMED B~, '~ARk h. aOUSE 

I 
ITHIS PROGRAM Is DESIGNED TO EXERCISE THE 'VP~5At STORAGE 
ITYB~ PISP~AY 8YSTEM.-

- ,EBREt.,· -
~BA;:707764 

I 
UOPSW 600011 1110 DEVICE WITH 'API' AODRESS '54', 
KRAN 0 {AMOUNT Of RANDOM NUM8~RS PLoTTED IN RANDOM TEST. 

o 
o 
.DSA ~;RV9; 
.DSA IN~T 
,SIXB! 'V~~5A , 

200 
.B~OCK 7 

SySERR 0 
o 

ERCQOE 0 
o 
o 
o 
o 
(Ij 

I 
IVPl,?A lOT'S 

oxs 
eya 
bXB 
L, yB 
(-:S1 
SDOF 
GOOF' 
bXf:30 
hYSO 
Eot 
6XONS 
k,yDNS 

I 
700522 
700q22 
700524 
700624 
700724 
700B~l 
700722 
700564 
700664 
7007?l 
700544 
700644 
I 

E: E t1; 7 '" 7 7 0 2 
EBA;707764 

. . • EJECT 

IDATA 'S~~10' INHIBITS 'VP15A' TEST, 

IERROR INDI9ATOR FOR MONITOR, 

IE:RROR COD; 

IC~EAR tX' COORDINATE BU,FPER 
IC~EAR ty, COORDINATE BUFFER 
IbOAO 'X' gOQROINATE BUFFER 'AC8~17' 
IkOAD 'Y' COORDINATE BUFFER 'AC8~17' 
IERASE STORAGE TUBE 
ISKIP ON DISP~AY DONE FLAG. 
ICLEAR OISPbAV DONE FLAG. 
I~OAD 'X' 8U~F~R AND D1SPLAY 'XB~Y8' 
IbOAD 'V' BUFFER AND DIsPLAY 'YB~X8' 
IENAa~E DISPLAY INTERRUPT 
IbOAD"'X' 'AND OISP~AY'~ NON STORE 
I~OAD 'V' AND OISP~AY .~ NON STORE 

C
~ 

) 

o I 

0 

0 

0 

0 

0=262144 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



o 
PAG~ ~ VP1~A SRG 

1

0 

00044 R 000000 A 
o 00~45 R 707764 A 

00046 R 7077~2 A 
00047 R 200044 R 
00050 R £140070 R 
00o,1 f~ 140~20 R 
00052 R 140021 R 

o 

o 000:;3 R 140022 R 
~H.1054 R 1415~6 R 
00055 R 777'l7f> A 

o 00056 R 041550 R 
00057 R 777634 A 
00060 H 0415~5 R 
00061 R 201~~1 R o 
00062 R 400011 R 
00063 R 2015~2 R 
00064 R 040106 R 
00065 R 100454 R 

o 
00066 R 4000~4 R 
0006" R 620~~1 R o 

o 
000721 R 00000vJ A 

o 00071 R 707764 A 
000'/2 R 707702 A 
00073 R 04l5~3 R 
000'14 R 14151§ R o 
000'15 H 201541 R 
00076 R 7402~0 A 
00v.r77 R 600104 R 
00100 R 4000~5 R 

o 
00101 R 6004j7 R 
00102 R 7777'17 A 
0010~ R 04151~ R 

o 
00104 R 141~11 R 
00105 R 620106 R o 
00106 R 000kHH1 A 

o 

o 

o 

o 

o 

o 

VP~5A SYSTEM EXER9lSER 

IINITIA~I~E TH~ 'VR1?A' TEST 

INIT 
/ 
o 
E:8A 
EEM 
LAC 
OAC 
Dr.M 
Oi!t4 
DtM 
[JtM 
t"AW 
DAC 
l~AW 
DAC 
bAC 
XCT 
bAC 
PAC 
JMS 
XCT 
JMP* 
I 
I 

INIT 
S~RVCE. 
SYSERH 
SYSERR+1 
t~COtJ~ 
rbGDRV 
~Z ., 
THRDCT 
~i44 -
RUNCTH 
( ~ ) -
EPI 
(TSTJ. 
PSTSW:t. 
HOL,[)SW, 
~ST 
lNtT 

ISERVICE ENTRANC~ 
I 

SE;RVOE 0 
E:8A 
EEM 
DAC 
D15M 
hAC 
StA 
JMP 
XCT 
J~1P 
6AW 
DAC 

SERV~ Di!M 
JMP* 

QSTSWj. 0 
,EJECT 

SAVEAC 
FLGDRV 
~~h~EN~ 

SERV~ 
SDOF 
~~ITM~ 
"1 
f~QDRV 
~iObEN~ 
D§TSW; 

IENAB~~ BANK ADDRESSlNG 

ICb;AR ERROR hOCATIONS 

IC~EAR 'P~AG DRIVEN' ~OCATION 

ISET UP ~OOP COUNT~R fOR TEST #l 

/ENA8L~ OJSPLAY XNTERRUPT 

ICHECK FOR HOLD SWITCH 
IE RASE STORAGE TUBE 

IENABL~ SANK ADDRESSING 

ISAV~ OONTENTS OF 'AC' 
IC6EAR 'FLAG DR I VEN' I ND 1 CATOR 

IWAS INHIBIT ?W SET? 
/YES, RECH~CK SW. 
ISKIP ON DlSP~AY DONE FLAG, 
INo FLAG, ExtT MINUS '5' 

IC6EAR INHIBIT SW, 

IT~ST DISTRIBUTION ~OCATION 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



() o 
C) o 

PAca: 3 VP1~A SRO VP~5A SYS!;M ~XER9ISER 

0 IT~ST ~ o 
IDISPl.,AY A 'BOX' WITH 'BISECTORS' AND 'OIAGONAbS'. 

I 
0 00107 R 400036 R TSTl XCT CQOF IC6EAR DISPbAY DONf: F~AG, o 

00~10 R 7777';)4 A bAW ~24 

00111 R vJ41~44 R DAC CNTR~ l,rST1' l"OQP COUNTER 
0 00:1.1~ R 201553 R bAC (XCT hXB 

00113 R 040~14 R OAC a X'SP3 
o 

00114 R vJ405~3 H DAC U}SP5 
0 0011~ R 201~'4 R ~AC (XCT L..YBD 

00116 R 040517 R OAC OlSP4 
o 

00'-17 R 0405~~ R DAC P'l'SP§ 
0 00:1.20 R 7!5000vJ A CLA 

00121 f~ 100~i3 R J~1S P~INE: IPbOT A 41NE AT X;0 
o 

0012~ R 20:1.534 R bAG EDGE /;TO 1777 
0 0~123 R 100;>i~ R J~'1S P~tN~ IP~OT A t..INE AT X;'l777 

00124 R 2015S5 R l,AG (XCT hYB 
00125 R Q'40~14 R DAC OtSP3 

0 00;1.26 R 040~33 R OAC 01: $P5 
0012'1 R 201~~6 R bAC (XGT hXBD 
00130 R 040,ii R DAC P I'SPfl 

0 0k'13+ R vJ4v),36 R DAC DJSP6 

o 

o 

o 
00l3~ R 7!j0vJ0~' A C~A 
00133 R 10.05~3 R JMS P~lN~ IP~OT A t~ ~ NE AT Y~0 

0 00134 R 201534 R ~AC EDGE I;TO 1777 
0~:l35 R 1005;$2 R JMS ~1~INE: IP60T A ~INE AT Y;~777 
00;1.:56 F~ 201535 R bAC c~NTEH I;T-O 1000 

0 00137 R 100'~2 R JMS ~1~tNr:- IP~OT A 6lNE AT Y=1000 
003,40 R 201,53 R bAC (XCT l.,XB 
00141 R 040514 F~ DAC P I·SP~" 

0 00142 R 04vJ533 R DAC ol:sP;> 

o 

o 

o 
00143 R 201554 R ~AC (XCT ~YBD 
00144 H 040517 R DAC P1SP4 

0 00145 R 040536 R DAC DlSP2 
00146 R 20153~ H bAC CENTER 
~~:t47 R 1005~2 R Jt1S t1~INt=:~ IPbOT A l" J NE AT X:.;~000 

0 0~150 R 1005=>1 R J~1S DIAGl IPbO'f , ~ t,. , TO 'UR' DJAGONA~ 
0~1~+' R lv)0~§3 R J~'1S OJAG2 IPbOT ' l) h , TO 'LwR' DJAGONA~ 

o 

o 
001~2 R 101~~2 R Jf1S SE:TEX~ IFINISHED rEST #1, 

0 00153 R 60.01;),2 R Jt·1 P TST1 Jt j 
00j,:;4 R 400034 R r~XTSTl XCT E;Sr - IERASE STORAGE TUBE 
00155 R 201~~7 R bAC (tST~ /5£1 UP FOR TEST #2 

0 00156 H 040106 R DAC O~TS\~; 

o 

o 
r~H1l57 R 777777 A L,AW ~ :I. 
00160 R 041546 R OAC FhGDRY 

0 0~1~1 R 600~?i H JMP ~XIT () 
.E~EGT 

0 o 

0 o 

0 o 

0 o 



o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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00162 R 
00163 R 
00164 R 
001~5 R 
00166 R 
001~7 R 
00170 R 
00171 R 
00172 R 
00~73 R 
00:1,'74 R 
001'15 R 
00176 R 
001'17 R 
00200 R 
0020~ R 
00202 R 
00203 R 
002~4 R 
00205 H 
00206 R 
00~07 R 
00210 R 
00211 R 

VP15A $RC 

4000.$6 R 
777780 A 
0415~4 R 
2015~0 R 
0402~6 R 
04070~~ R 
040721 R 
4~i26 R o '(J .. 

040'746 R 
vj407S5 R 
040771 R 
0410(1)0 R 
(J40§77 R 
040704 R 
040722 R 
040727 R 
040747 R 
~J407S9 R 
v)407~2 R 
(~41~H)1 R 
100~~3 R 
101022 R 
60016~ R 
60021~ R 

00212 R 4000~6 R 
00213 R 77770vJ A 
002;1.4 R 041544 R 
00215 R 201561 R 
0~216 R 0402~6 R 
00217 R 040'l0~ R 
00220 R 0407,(1 R 
00g2l R 040729 R 
00222 R 20.1~Q2 R 
00223 R 040746 R 
00224 R 040755 R 
00225 R 0407i;~ R 
00226 R 041000 R 
00227 R 100653 R 
00230 R 101022 R 
00231 R 600215 R 
00232 R 4000~4 R 
00233 R 201563 R 
00234 R 040106 R 
00235 R 600~27 R 

VP15A SYSTEM EXERCIS~R 
',.. ... '? . ~~. 

IT~5T #2 
ISUBROUTINE TO SETUP TO P~OT A CIRC~E USING THE 'X~Y' 
ICOORDINATES ~TOR~D IN 'XYAXIS' TAB~E. 

15T2 

IT;ST 3 

I 
XCT 
l,AW 
DAC 
~AC 
DAC 
nAC 
PAC 
OAC 
DAC 
[lAC 
DAC 
OAO 
DAC 
DAO 
DAC 
DAC 
DAC 
OAC 
DAC 
OAC 
JMS 
Jt'1S 
J~1P 
JMP 

GUOF 
~100 

CNTR~ 
(NOP 
C~)NSTA 
CONSTI3 
GONSTC 
CONSTO 
CONSTE 
CQNSTf 
CONSTG 
tONsrH 
GQNSTA*l 
CONSTBtl 
GONSiC+l 
CONsrO rtr l 
tONSTE~l 
CONSTF't+;l. 
CqNST~~1 
CONSTHtl 
tlRCb~ , 
SE1EX~ 
T5T2+ 3 
T5i3 -

IPL.OT A QUADRENT "CO~lfb lt~ENTED" 
IP~OiT~D WITH TEst #~;. . 
i5T3 

/ 
XCT 
~AW 
(JAC 
~AC 
DAC 
DAC 
DAC 
!JAC 
~AC 
DAC 
PAC 
OAC 
PAC 
JMS 
JMS 
JMP 
XCi 
LAC 
DAC 
JMP 
.EJECT 

COOF 
"~00 
GNTR~ 
(TAD K77470) 
CONSTA 
CONSTf:3 
GONST(; 
CONSTO 
(TAD K3;1.0 
C6NST~ 
c.:ONSTF 
CONSTC 
CONSl'H 
CIRCL~ 
SETE:XS 
TST3+J 
E.S T .. 
(15T4 
USTSW;1, 
EXIT .. 

ILOOP COUNTER FOR TEST #2 

IPkOT CIRC~E: 
IFINISHED T[ST #27 
INO, LOOP AGAiN ' 

ICbEAR DISP~AY DONE 

/; TO 'TAD (:3l0' 

IP~OT 'COMP~IMENTEO' CIRC~~ 
IFINISHED TEST #3, 
INO, l...OOP AGA XN, 
IERASE STORAG~ TUBE 

o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



() 

10 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
c) 

o 

_, - - • ___ •. ______ ._ - ______ . ___ . __ - - _______ - _______ - ____ • __ - - - ____ - - - __ . ____ - __________________ • __ ...•. _______ - - __ - ___ ~ ___ ._ - - __ - _~ __ - - - ____ 0 ____________ ~ ~ _____ • ___ • ___ ,_ ._,_ '._--_. __ -- - - -----.----- - ---- --- - - - - - -- ------ - ---"- --- -- ---
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00236 R 4000:.56 R 
00237 R 7'777~~ A 
00~40 R 041514 R 
00241, R 20;1,504 R 
00242 R 040676 R 
0ra243 R 0407~~ R 
00244 R vj40721 R 
00245 R 040726 R 
00246 R Q140746 R 
00247 R 040'1~5 R 
00250 R 04077l R 
0025l R 0410~~ R 
00252 R 1006~;:S R 
00253 R 101022 R 
00254 R 600252 R 
0'1255 R 6002:;'6 R 

00256 R 7777~~ A 
00257 R 041544 R 
00 290 R 201~§5 R 
00261 R 040~?7 R 
002~~ R 04~j704 R 
00263 R 040'127 R 
00264 R ~j4e";72 R 
00265 R 2~1!:)66 R 
00266 R 0407~2 R 
00267 R 040747 R 
00270 R 0407B6 R 
00271 R 0410~1 R 
0$27~ R 100~53 R 
00273 R lv)lVJ22 R 
00214 R 600272 R 
00275 R 400034 R 
00276 R 777777 A 
00277 R ~'41!:)46 R 
00300 R 201~~7 R 
00301 R 040106 R 
00302 R 600427 R 

VP~5A SYSTEM EXER~lSER 

IT~ST #4 
IPbOT A 6" CIR9~~ VIA USING THE SAME X~y TA8~g AS TEST #2 
IVIA ROTATING 9N9~ ~~ET, 

TS14 
/ 
XCT 
L,AW 
DAC 
t,.AC 
OAO 
[lAC 
DAC 
OAC 
DAC 
DAC 
(JAC 
DAC 

TST4A ~H1S 
J~1S 
~MP 
JMP 
I 

ITEST #48 

CODF 
"100 
c;r~iRl 
'( C l, l. Pi A L 
GONSTA 
CONSTB 
C;ONSrC 
CONS TO 
tONST~ 
CONSTF 
CONSTG 
¢oNsr8 
C1RCbE 
SETEX~ 
TST4A' 
TST4f3 

IP~OT THE QUA~RENT Cl~Q~E OF TEST#~, 
I 

TST48 ~AW 
DAC 
bAC 
DAC 
DAC 
DAC 
DAC 
bAC 
DAC 
DAC 
DAC 
DAC 

TST4C JMS 
J~1S 
JMP 
XCT 
bAW 
DAC 
~AC 
DAC 
Jt1P 
,EJECT 

~:1,'~0 
CNTHl 
<TAP' K7?270 
CONSTA~l. 
¢ONSTB*l 
CONSTO+1 
CONSTG~l 
(TAO - 'K6~0 
CONSTC+l -." 
tQNSTE~l 
cONsTf'''''l 
obNST8+~ 
C1RCb~ 
SETEX5 
TS1'4C' 
f:§T 
"l 
F~GORV 
(TS15" 
OSTSWl 
F.:X1T .. 

I P bOT THE 0 0 t~ ~ 6 I ~1 E N TEO C 1 H C ~ E , 

IERASE THE STORAG~ TUBE, 

o 
() 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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0 o 
PAGE; 6 VPl~A SRC VP~5A SYSTEM E.XER9~SER 

I 0 ITEST #5 o 
IP~OT A 'DIAMONIJ' vJ I T~ BISECTORS 

/ 
0 00303 R 4000J6 R TST5 XCT COOF ICb,EAR DISPLAY DONg o 

00304 R 77773[1 A I.. AvJ ~50 
00305 R 0415~4 R (.lAC C;NTR~ 

0 00306 R 201510 R bAC <;000 
00307 R 041524 R DAC TEt1P~ IINITIAl.I~E THt: ' Y , CQORINATE, 
00310 R 041~26 R DAC TE~1P~ 

0 00311 R 141~25 R Di!M TEMP4 IINITIALl~E TH~ , X , COOROINATE 

o 

o 
00312 R 1010~2 R J~1S INCXY IPbOT THE 'UPPER LEFT' VECTOR 
00313 R 141524 R P~M TEMP~ III>.JITIA~Itf. ' Y , 

0 0£13;1.4 R 201~?v.j R ~AC (~0~~ 
00315 R 041!:>2~ R DAG TEMP? IINITIAL.I~E , X' 
00316 R 201~21 R TST5A b,AC tE~1Pl IPbOT THE 'VEHTICAk' ~lNE 

0 00317 R 400063 R XCT bYB 

o 

o 
00320 R 201~25 R LAC TEMP2 
00321, R 4000.37 R XCT bXBD 

0 00322 R 100644 R Jt1S WAITF~ 
00323 R 441524 R lS~ TEMP1 

o 
00324 R 201;524 R LAC TE~1Pl, 

0 00325 R 54:t5~1 R SAO <;'777 o 
00326 f~ 74100v) A SKP 
00327 R 600~~6 R J~1P T~T5A 

0 00330 R 415~4 H D i! t1 TEMP~ 1 .... 
100331. R 20;1.,5'70 R 6AC <l.000 
00332 R 041?25 R DAC TEMPg 

0 00333 R 201~71 R L,AC <i777 
00334 R ,;41,26 R DAC TtMP~ 

o 

o 
00335 R 101~~a R Jt~S INGXY IPbOT THE , L.O\~e:R RIGHT' VECTOR 

0 00336 R 141525 R D~M TC:MP2 
00337 R 201570 R LAG Cl000 

o 
00340 R 041~24 R PAC TEMPl 

0 00341 R 041526 R DAC TE:~1P~ 
00342 R 101046 R J~1S INXDCX IP60T THE 'L.OWt:R !.wEPT' VECTOR 
00343 r~ 201~70 R L,AC (~00~ 

0 00344 R 041525 R OAC TgMP2 
00345 R 201571 R bAC (l77'! 
00346 R 0415~4 R DAC TEMP~ 

o 

o 

0 00347 R 041526 R DAC rEt1P;s 
00350 R 10101~ R JMS XNXOGX IPI..,OT THE 'UPPER RIGHT' VECTOR 
00351 f~ 1415" R Dt.M TEMP? 

o 

0 00352 R 20157v) R bAC (1000 
0~353 R 04;t.~2~ R DAC T~MPl 

o 
,EJECT 

0 o 

0 o 

0 o 

0 o 

0 
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0 00354 R 201~~4 R TST58 b.AC T;MP* IPbQT THE 'HORltONTAh' 1,lNE o 
00355 H 4(:)0033 R XCT bYB 
00356 R 201525 R bAC rE;MP2 

0 003~7 R 400VJ~7 R XCT bXBD 
00300 R 100644 R JMS WA ITF ~ 
00361 R 44152~ R lSi! TE~1P? 

0 00362 R 201;525 R kAC TE:11P~ 
00363 R 541~/l R SAO (;777 

o 

o 
00364 R 741000 A SKP 

0 00365 R 6003~1 R JMP TST5B 
00366 R 1010~2 R JMS S£TEX~ 
00367 R 600~06 R Jt~P TST5+~ 

0 00370 R 4000~4 R XCT E~S T 
v)0371 R 777777 A bAW ~l 
0~)37g R 0415~6 R DAC E~GtlRY 

0 00373 R 201~~2 R bAC (TST6 
00374 R 040J.06 R DAC OSTSWl 

o 

o 

o 
00375 R 600127 R JMP ~~IT .. 

0 ITEST #6 o 
IPbOT A SERIES OF' 'RANDOM' NUMBE:RS, 

0 00376 R 4000~6 R 
I 

TST6 XCT GODF o 
00377 R 2~H?J001 R bAC KHAN 
00400 R 7412~~ A SNA 

0 004e;t R 6001.~~ R JMP TST6,; o 
0~4~2 R 740081 A CMA 
00403 R 341573 R TAO ( l ) 

0 00404 R 041544 H TST6,1 O.AC 9NTR~ 
00405 R 100~~3 R JMS RANDOM 
0£1406 R 501571 R ANO (;777 

0 00407 R 4K'0~~3 R XCT l.,YB I~OAD THE , Y , SUFFER, 
00410 

, .. 

R 1004'13. R Jt'1 S RANpOM 
0k'411 R 5015ii R AND ( 1. 7T( 

0 00412 R 4000~7 R XCT ~X8D Il..OAD ' X ' AND OlSP~AY 'XB~Y8' , 
00413 R 100644 R Jt4S WAXTF§ I" __ .,.... .... 

o 

o 

o 
00414 R 441544 R lS~ CNTR~ 

0 00415 R 60yj~~~ R JMP tST6 l*l 
.... ' .. 

004;1.6 R 777774 A L,AW ~4 

00417 r~ f140020 R DAC $YSERR 
0 0042r~ R 0415~6 R OAC EhGDRY 

o 

o 
10042:1, R 77777'1 A ~AW "10 
00422 R v'41~~0 R DAC rHROCT 

0 0~423 R 4000j6 R XCT CUOF -
00424 R 441550 R is;: T~iRDCT 
00425 R 600423 R JMP ."~ -

0 00426 R 6004~7 R JMP ~XIT o 

o 

.EJECT 

0 o 

0 o 

0 o 

0 o 



.,.,\ 

L: 

() o 
PAG~ 8 VP1~A SRC VP~5A SYST~t1 ~XER91SE:R 

0 00427 R 2vJl~~2 R EXlT bAC fl.,GDRy o 
")0430 R 7412v)0 A SNA IWAS PROGRAt1 F6AG DRIVEN? 
0043~ r~ 60v)442 R Jt'1 P N9F~A§ INO 

0 00432 R 705S~2 A RPk, o 
00433 R 751100 A SPA:C~A If API , ENASL,EO? 
00434 R 201543 R bAC SAVE;A~ IYES RESTORE , A C , • 

0 
' .. , 

00435 R 703344 A DBR o 
00436 R 6200~'1 R Jt~P~ S;RVC~ 

I 
0 ISET UP POR A "~!?" EXJT o 

I 
00437 R 777773 A EXITM5 kAW ,.,~ 

0 00.440 R 04v,020 R PAC SYSERH o 
0~44.l R 6004.~2 H ~JMP ;XITt~ 

I 
0 IEXIT 'MINUS ~, JF' NO! FIr,AG [JRIVEN, o 

I 
00442 R 705512 A NOF~AG RP~ 

0 00443 R 741100 A SPA IWAS , AP I , ON? o 
00444 R 600~~~ f~ Jr·~p EHRQR:L lyES, ILLEGAL t AP I ' ENTRY 
00445 H 6004~7 R JMP r,:XITM~ 

0 I o 
IERROR #~, Il.:.LEGA~ , A~ ~ , ENTRY 

I 
0 00446 R 777777 A ;RRORl 6 AvJ ~1 

00447 R 040~20 R rJAC SYSERH 
00450 R (;)40021 R OAC SYSERH+l 

0 0"4~1 R 201~73 R bAC Cl ~ 

004~2 R 040Y.?22 R DAC ERCOOE 
00453 R 600~~2 R J.MP ~XIT*~ 

0 / 

o 

o 

o 
I 

IT;5T FOR DATA 'SyJ~0' WHICH INHIBITS THE VP15A TEST, 
0 I o 

00454 R 0000~0 A HO~DSW (() 

00455 R 750kH:i4 A bAS 
0 0045Q R 5000i~i R AND UOOS\4+10 IMASK DATA SW:l0 

004,7 R 741~00 A SNA 
o 

00460 R 620454 R JMP* HPbDS~ 
0 00461. R 200106 R bAC DSTSWl 

00462 R 041~~2 R DAC SAVDSf 
00463 R 7777'77 A I.,AW ~l 

0 00464 R 04;1.541 R DAC ~qbEN~ 
00465 R 201574 R ~AC (HOL,D!~ 
00466 R 040106 R [lAC O~TSWl 

o 

o 

0 00467 R 600437 R ~JMP EXITM' 
00470 R 201~12 R HO~Dtl t.,AC SAVDST 
0VJ47t R k'401VJ6 R DAC DSTSWl 

o 

0 00472 R 60(~455 R JMP HqhDS~*l o 
.EJECT 

0 o 

0 o 

0 



o o 
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o IRANDOM N0, G~NERATOH, EXIT WlTH N0 - , IN THE ' AC, o 
/ 

00473 R 0000~y) A RANDOM 0 
00474 R 341!j~6 R TAD RANA 
00475 R 34l5~i H TAD HANS 

o o 
00476 R 341540 R TAD RANC 
00471' R 0415~~ R PAC RANA 
00500 R 750k110 A Gl.K 
00501 R 341536 R TAO RANA 
00502 R 34;t5~7 R TAD HANS 
00503 R 341'~~ R TAO liANC 

o o 

o o 
00504 R v'41~67 R OAC RANS 
00505 R 7500i0 A GL..K o o 
00506 R 3415~~ R TAD RANA 
00507 R 341~37 R TAD HANS 
00510 R 341540 R TAD RANC o o 
0051~ R 04;l5~~ R DAC RANC 
005l.2 R 620~?3 R L,H1P* RANDOM 

I o o 
ISUBROUTINE, TO Ol ?P~A X A fULlr t.,E:NGTH LINE E:ITHE:R HORI~ONTAh 
lOR VERTICAb AT A POINT DETERMINED BY THE CONTENTS OF THE AC, 

I o o 
00513 R 000~00 A PLINE: 0 
00514 R 740040 A PlSP3 XX IhOAD ' X ' OR 'Y' BUFFER 
00515 R 041522 R (JAG K~TOf~; ISAVE POINT 
00516 R 7500~0 A Cl",A 

o o 
00517 R 740040 A QISP4 XX Il.,OAD t X ' OH ' Y , aUF'FEH ANO DlSPb AY , 
QH0520 R 34157~ R TAD ( J, o o 
0052~ R 041524 R DAC T~MP~ 
00522, H 541,75 R SAO (?00~ IUPP~R l..IMJi? 
00523 R 741~¢~j A SKP IYE:S, ~XIT 
0~524 R 600~27 R J~1P 61NEA INO, RgPEAT 

o o 
00525 R 2015~2 R l..AC K5TORl 
00526 R 6205~3 R Jt~P~} P~JNE" o o 

I 
00527 R 100644 R ~INEA JMS WAITF~ IHAIT FOH DONE FLAG 
00530 R 201524 R ~AC TEMP:l. 
005~1 R 600~11 R Jt'1P olsP4 

o o 

o ,EJECT o 

o o 

o (.J 

o o 

o o 

o o 

o o 
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0 o 
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I 
0 ISl,JBRot)T 1 NE TO [JI?P~AX A FUL.1.r hlNE (MINUS I NCRt:I~ENTS) 

I(HORI~ONTA~ OR VERTl~A~) AT THE pOSITION OErEFH1 I NeD BY 
o 

ITHE CONTENTS OF THE AC, 
0 I o 

00532 H 000k')00 A t1L.l N~ (1 
00533 R 740040 A DISP:; xx IL.,OAD ' X ' OR ' Y f BUFfER, 

0 00534 R 041522 R DAC K::lTOHl 
00535 R 201~;S4 R t.,AC EPGE .. 
00536 R 740040 A D1SPg XX IL,OAD ' X ' OR ' Y , AND 01 SPI"A Y I 

0 100537 R 3 415 (2 f~ If AD (~~ IDECREMENT POiNT Ptf aT 
00540 R 041524 R DAC TEt1P:l, 
100541 R 541~7~ R SAD (~~ IFINISHED? 

0 0~5~~ R 7410~~ A SKP lyES 

o 

o 

o 
00543 R 600546 R JMP ~lNEB 
00544 R 2015~2 R bAC KSTORl 

0 '10545 R 62'1,62 R JMP~ MhlN~" o 
I 

00546 R 100~1~ R ~INE8 Jt~S WAIT f 2 IWAIT FOR DONE r~AG 
0 00547 R 201524 R bAC TE;t1Pl 

00550 R 60.0~36 R J~1P P"1 SP6 ..... .--

o 
I 

0 ISUBROUTINE: TO DISPl.,AX A DIAGONAl.., k.INE F HOt~ 
Ij..OWER 6~FT TO UPFJ~R ~lGHT. 

o 
I 

0 0~55l R fHHH1~0 A OIAG~ 0 o 
005;)2 R 750000 A Cb A 12!e::RQ "X" 
00553 R 04055~ R PAC ,t? 12ERO "y" 

0 00554 R 100~~i R JMS P9tNT ID1SP~Ay X,V 
00555 R 0000tp0 A 0 I , X ' 

o 
005~6 R 4405!:>5 R IS~ .~~ IINCREMENT ny" 

0 00557 R 2005:)5 R hAC .~~ IGET tXt 
00560 R 541575 R SAD (2Vj01O IFINISHED ~lN~? 
00561 r~ 620551 R JMP~~ 0. i. A G" lyES, Ex I T' 

0 00562 R 600~~~ R JMP ,~p INO, () lSPLAY NEXT POINT 

o 

o 
I 

ISUBROUTINE.: TO PJ.~Pl.AX A DIAGONAL ~lNE FRO~1 
0 IUPPE;:R l-EFT T~ 6(JW~R ~IGHT o 

/ 
00563 R 000000 A () I AG2 0 

0 00564 R 2v)1~71 R ~AO (l777 IINITIALIgg: 'Y' 
00565 R 0405'10 R DAG ,+3 
'10566 R 7500k)0 A Cl",A I~ERO X 

0 00567' R 10fO~~1 R JMS PQINT IPl"OT X,Y o 

o 

00570 R 0VJ1?77 A ~777 IY 
00571 R 750v.HJl A CL,A:CMA ISUBTRACT 1 

0 00572 R 340~70 R TAO ,~? IFRO~1 ., Y" AND 
010573 R 040~70 R DAC .~3 IRE:STORE 
005'74 R 541576 R SAP (~~ IAkL. POINTS DlSP!.wAYEO? 

0 00575 R 620563 R JMP~ Q I,AG~ IYE:S, E:XIT 

o 

o 
005'16 R 441547 R 1St COORD INO, INCREMENT "X" 
100577 R 201547 R ~AC COORD 

0 006~0 R 600567 R JMP le~l /r)lSP~AY N~XT POINT o 
.EJECT 

0 o 

0 o 



C) 
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o 

00601 R 0000v)0 A 
00602 R 4000~2 R 

G 
006£13 R vJ415~7 R 
00604 R 220~~1 R 
00605 R 400040 R 

o 
00606 R 1006.~4 R 
00607 R 440001 R 
00610 R 201547 R 

o 
00611 R 620~~~ R 

o 

o 
0~612 R 000000 A 
006;1.3 R 44:l~~5 R 
006;i,4 R 620~~2 R 
00615 R 2006+2 R 
00616 R 040106 R o 00617 H 7776~4 A 
00620 R 041~1~ R 

o 
00621 R 7777'(7 A 
00622 R 041!j46 R 

o 
006~3 R 44~~~0 R 
00624 R 600~~7 R 

00625 R 7777'16 A 

o 
00626 R 0415~0. R 
006~7 R 201~~7 R 
00630 R 040106 R 

o 
00631 R 400035 R 
00632 R 600~~" R 
00633 R 400y)36 R 
00634 R 777'17"1 A o 00635 R 0415~i R 
00636 R 6¥'0~~7 R 

o 00637 R 200~~~ R 
00640 R y)40106 R 
00641 R 777777 A 

o 00642 R 041541 R 
00643 R 6VJ04~7 R 

o 

o 

o 

o 

o 

VPl5A SYST~M ~XER9ISER 

ISUBROUTINE TO DISP~AY A POINT WHERE THE 'X' COORDINATE 
II SIN THE 'A C' A NOT HE:' Y' coo R 0 I NAT E I SIN ,., J t'1 S + l " I .~" -

POINT 0 
XCT 
DAC 
leAC* 
XCT 
J.MS 
lSi! 
L.AC 
JMP* 
I 

t..XB 
CaOHO 
POINT 
L.,YBD 
vJAITFG 
POINT
CtiOHP 
POINT 

ILOAC 'X' BUFF~R 

I~OAD ty' AND OISPkAY 'YB,XB' 
IWAlT FOR DONE FLAG 

IINCREMENT 'RUN COUNTER' AND SETUP TO EXIT 
I'M1NUS 5' AFr~R- p~OTING '~00' POINTS 

I 
INCRUN (1 

lS~ 
JMP* 
~AC 
DAC 
bAW 
DAC 
l.,AW 
OAC 
1St 
JMP 
I 
I,AW 
DAC 
l..,AC 
OAC 
XCT 
Jt1P 
XCT 
LAW 
DAC 
JMP 
I 

IN9R,l hAC 
DAC 
LAW 
DAC 
J~1P 
.E:JECT 

RLJNCTR 
INCRlJN 
I NCRl,JN 
[)?TSW; 
~144 

RUNCT~ 

l't2 
T~fRDCT 
(~NCR~~) 
OSTSv~l 
SUOF .. 
,;~ 
gQOF 
"1 
Hc)kENB 
~x -1 TM~ 

," -II 

WAtTF~ 
OSTSW.l 
~i " 
HOLENI3 
ExiTM~ 

o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

() 

o 

o 

o 



o 

o 
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o 

o 
00644 R 0000!£Jv) A 
006~5 R 100612 R 
00646 R 4000:55 R 
00647 R 600646 R o 00650 R 400t036 R 
006~;1 R 1004fJ1 R 
00.6~~ R 620~~~ R 

o 

o 00653 R 0000100 A 
00654 R 201~~r:J R 
00655 R 041527 R o 00656 R 100§?1 R 
00657 R 201601 R 
006~0 R 041527 R 
00661 R 1~H)?;l.2 R o 
0066~ R 201 6vJ0 R 
00663 R 104152,/ R 

o 00664 R 1007~7 R 
0~665 R 201~~1 R 
0~666 R 041~27 R 

o 00667 R 100764 R 
00670 R 620§~3 R 

o 
0ffl671 R 0000YJ0 A 
0(1672 R 221527 R o 
00673 R 541576 R 
00614 R 6206'71 R 
00675 R 501~"22 R 
00676 R 740040 A 

o 
0~677 R 740040 A 

o 00100 R 341~?0 R 
0070~ R 4')0032 R 
0070~ R 1'11011 R 
00703 R 740040 A 
00704 R 740040 A 

o 
00705 R 3415?~ R 
00706 R 400~)4'~ R 
00707 R 100644 R 

o 
00710 R 441527 R 

o 00711 R 6002~2 f' 
o 

o 

o 

o 

VP~5A SYSI~M ~XER9ISER 

IWAIT fOR OlSPbAY OON~ F~A~ AND C~EAR F~AG. 
I 

WAITFC; 0 
JMS 
XCT 
!)MP 
XCT 
JMS 
JMPU. 
I 

INCRUN 
SODF " 
I""~ 
l;()OF 
HOh[)S~ 
WAITF~ 

IP~OT '4' QUAORENTS Of A CJRC~E I .. - -

C; If~ CL, E 0 
hAC 
DAC 
JMS 
I.,AC 
PAC 
JMS 
kAC 
DAC 
Jt~S 
~AC 
DAC 
JMS 
JMPU. 
I 

(XYAXlS 
'(POINT 
p~oTuR 
CTABENP-'l 
YPOINT 
P~OTUC 
( X Y A X 'i s 
YPOIN'T 
Pl,QT~C 
(TABt:ND~l 
YPOINT 
PCQTb K 
C l'RCL~ ,',,' ....... -

II N9REMENT RUN COUNTER. 
ISKIP IN DlSPkAy DONE, 

ICkEAR DlSP~AY DONE 
ICHECK FOR THE INHIBIT SW, 

IADDRESS OF 'X~Y' COORDINATE TABb~t 
IP~OT THE 'UPPER RIGHT' QUADRENT 

IPhOT THE "UPPEf~ L.~FT' QlJAOHENT 

IPbOT THE '~OWER RIGHT' QUADRENT. 

IPbOT THE '~OWER RIGHT' QUAORENT, 

ISUBROUTINE TO P~OT T~E 'UPPER RIGHT' QUADRENT OF A CIRCLE. 
I 

PLOTIJR 0 
l."ACu 
SAO 
.JMP u. 
AND 

CONSTA XX 
XX 
TAD 
XCT 
~H;1S 

CONSTB XX 
XX 
TAD 
XCT 
J~1S 
182 
JMP 
.EJECT 

YPQINT 
(~:l, -
PLOTUR 
(~77 ~ 

(1000 
~XB .. 
MASKY 

(100[0 

bXf3D 
WAITFG 
YPOINT 
p~otLJ8+l. 

IENp OF TAl3hE? 
lyES, EXIT 
IMASK 'X' COORDINATE 
I'NOPt OR 'QUAORENT COMP~IM~NT 

IAPD SCREEN OFFeSET 
I~OAD THE 'X' BUrPER. 
IMASK 'V' COORDINATE 
I'NOP' OR 'QUAORENT COMP~IMENT 

IADD SCR~EN OFF~SET 
I~OAO 'Y' AND OISPkAY tY8~X8' 

IINCREMENT COOROINATE POINTER, 
IOlSPLAy NEXT POINT 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 

o 
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o 
00712 R 0000v)0 A 

o 00713 H 221527 R 
00714 R 541576 R 
00715 R 620712 H 

o 00716 R 5~)1§~2 R 
00717 R 740001 A 
00720 R 34157~ R 

o 0~721. R 740':'1~! A 
00722 R 740040 A 
00723 R 34:1.~7yj R 

o 00724 R 4000 y2 R 
00725 R 101011 R 
00726 R 7400.40 A 

o 00727 R 740040 A 
00730 R 341~70 R 
007~1 R 40001'~ R 
00732 R 100644 H o 
00733 R 20152"1 R 
007~4 R 341576 R o 00735 R 041527 R 
00736 R '600'113 H 

o 

o 
00737 R 0000~0 A 
00740 R 22152'1 R 
00741 R 541576 R 
00742 R 620737 R 

o 00743 R 50:1.602 R 
00744 R 740001. A 
00745 R 3415'73 R 

o 00746 R 740040 A 
00747 R 740040 A 
00750 R 34l~7~' R 

o 0075~ R 4000~2 R 
00752 R 1010~1 R 
00753 R 7400~;t, A 
00754 R 3415'13 R o 
00755 R 740040 A 
0~7~6 R 740040 A 
00757 R 341 570 R 
00760 H 400040 R 

o 
00761 R 1'10644 R 
00762 R 441~?7 R 
00763 R 6'10?~~1 R 

o 

o 

o 

o 

o 

VP~5A SYSTEM ~XER~ISER 

ISUBROUTINE TO PkOT T~~ 'UPPER LEFT' QUADRENT Of A CIRCLE 
I 

PLOTULw 0 
t"AC* 
SAD 
JMP* 
AND 
C~1A 
TAO 

CONSTC XX 
XX 
TAD 
XCT 
J~1S 

CONSTD XX 
XX 
TAD 
XCT 
JMS 
bAa 
TAD 
DAC 
J~1P 
I 

YPOINT 
(~:l -
P\..OTU~ 
(777 '" 

(1000 
b Xl? .. 
t1ASKY 

(l00~ 

hYBD 
yJ A I T F' G 
YPOINT 
(~:1, -
'(POINT 
PCOTLJ~+l 

IE NO OF TA8~E:1 
IYES, EXIT 
IMASK 'X' COORDINATE 

INOP OR TAD (~310 

IAOD SCR~EN OFF~SETt 
ILUAD 'X' BUFfER 
IGET 'V, COOROINAT~ 

lAPP SCREEN OFF~SET. 
I~OAD 'Y~ AND PISP~AY 'Y8~X8' 
IINCREMENT 'R~N' CQUNTER 

IO~CREMENT 'COORDINATE' POINTER 
ISAVE IT 
IPboT NEXT PO~NT 

ISUBROUTIN~ TO PbOT T~E '~OWER LEFT~ QUADRENT or A CIRC~EI 
I 

PLOT~~ 0 
hAC~. 
SAD 
JMP* 
AND 
CMA 
TAD 

CONSTE XX 
XX 
TAD 
XCT 
JMS 
C~1A 
TAO 

CONSTF XX 
XX 
TAO 
XCT 
JMS 
lS~ 
JMP 
,EJECT 

YPOINT 
(~i -
P~6T~~ 
~ '(77 .. 

(1~00 
~XB 
MASKY 

( 1 

(1000 
bYl30 
WAITF~ 
YPOINT 
P~QTk~+l 

IENO OF TABl..E? 
IYE:S, E:XIT . 
IMASK 'X' COORDINATE 

I'NOP' OR TAD (~310 

IADD SCREEN OFF~SET 
I~OAO 'X' 8UFF~R 
IMASK 'V' COORDINATE 

INOP OR TAO (M310 

IADD SCREEN OFF~SET, 
ILOAD 'V' BUFfER AND DISPLAY 'YB~X8' 

IINCREMENT 'COORDINATE' POINTER 
IPhOT NE;XT P01NT 

o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

() 

o 

o 

o 

o 
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0 ISLJBHQUTtNE TO PbOT T~E '~OW~R RIGHT' QUADRENT Or A CIRCLE, o 
I 

00'164 R 0000'10 A PLOT\:.R 0 
0 00765 R 22:l~c'l R bACn YPOIN! 

100766 R 541576 R SAD (~~ lEND OF TABLE? 
00767 R 6210764 R J~1P~~ P~OTl,~~ IYES, EXIT 

0 00770 R 501602 R AND (777 IMA~K ' X ' COORDINATE 

o 

o 
100771 R 740040 A CONST('; XX 
007·,2 R 740040 A XX 

0 00773 R 341~70 R TAD (lk'00 
00774 R 4~H!HjJ~ R XCT ~~a . II.nOAD THE f X ' 8UFFf:R, 

o 
0077? R 1010~1 R ~JMS f"1ASKY IMASK ' y t OOORUINATE 

0 00776 R 7 4v.H~H~1 A CMA o 
00777 R 341~fi3 R 'fAD ( ; 
0110010 R 74001~ A C.ONSTH XX 

0 0100~ R 74004v1 A XX 
01~H12 R 34157{~ R TAD (;l. 00yJ IAOD SCREEN Of'F~SET 
0~003 R 4vj00~~ R XCT ~XBO· Ib,OAO THE • Y , 8UFFr:R AND DISPL.AY 

0 01004 R 1010644 R JMS WAITF~ IINCREMENT 'RUN' COUNTF2R 
101005 R 201~2j R bAC Y~OIN! 
v) l0~ 6 H 341~~? R TAt) (~;1. IDE 9 R E ~1 E N T COORDINATE POINTER 

0 010Q:l7 R 04152'7 R DAC YPOINT 
101010 R 6007~~ R JMP P~OT~~+l 

o 

o 

o 
I 

0 IMASK TH~ , y , gOOROINATE AND EXIT WlL.L RESIJ~T IN THE , A C' ~ o 
I 

01011. R (100000 A MASKY 0 
0 0101? R 2215~7 R bACn YPOINT 

01013 R 501603 R AND ~ "(77~~~ 
01014 R 74602,,) A Cl.~~:RTR 

0 01015 R 742020 A RTR 
01016 R 742020 A R'fR 

o 

o 
01017 R 742020 A RTR 

0 01020 R 74002~~ A RAR 
0~ro?1 R 6~1~1.1 R J~1P* MASKY 

o 
I 

0 IINCREMENT PASS C~UNT~R AND SET OSTSW:1. o 
I 

01022 R (1000~0 A SETEX5 0 

0 010(13 R 201,022 R kAC SETEX~ 
01024 R 0401 0 9 H OAC USTSW~ 
0;t,0~5 R vj415~1 R OAC HO~EN~ 

0 01026 R 44:l~22 R lS~ SET EX:; 
01027 R 441544 R lSi! GNTRl . 

o 

o 

0~030 R 600467 R J~1P E~ITM~ 
0 01031 R 621~22 R JMP~ S~TEX~ o 

,E.,JECT 

0 o 

0 o 

0 o 

0 o 
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o ISUBROUTINE TO lNyREM~NT AND PLOT A PREOETE:RMINED o 
I , X ' AND , Y , 20l.JN T '1'="10' .- POINTS! 

I 
0103~ R 0000~0 A INCXY 0 o o 
010~3 R 20:l~24 R leAC T;MP~ 
01034 R 400033 R XCT bYB I~OAD ' Y , 8lJF~~H 
01035 R 441524 R 182 TE~1Pl 
01036 R 2~1~25 R hAC T~MPg 
0;1.037 R 4'''')0;.57 R XCT b~f.~D I~OAD ' X ' AND DISPLAY 'X8""YB' 
010~0 R 441e>25 R IS~ TEMP2 

~. ..,." 

o o 

o o 
01041 R 1¥.10644 R J~1S WAITF'G 
0;1.042 R 201~25 R bAC TEMP2 
01043 R 541~~~ R SAO TEMP3 
01044 R 621032 R JMP* XNGXY 
0:L0~5 R 601~~~ R JMP lNCXY+~ 

I 

o o 

o o 
ISUBROUTINE TO lNqREN~NT ' X , AND OECRE~1ENT , V' .• 
I 

I o o 
01046 R 000000 A lNXDCY 0 
01047 R 201~24 R ~AC TE~1Pl 
01050 R 400yj~3 R XCT bYB 
01'151 R 2k)l~24 R bAG T~MPl 
0i05~ R 3415/6 R TAD (;~ 
0:1,053 R 04;1.!)(;!4 R DAP TEMP~ 

o o 

o o 
01054 R 20:1.525 R hAC rE:MP~ 
01055 R 40003'1 R XCT bX~D 
01056 R 441525 R IS~ TEMP4 
01O,7 R 100644 R Jt·1 S WAtTF~ 
01060 R 20:1,525 R bAC TEt1P2 
0:1.061 R 541~~6. R SAD tE~1P3 
0~062 R 621v.)46 R JMPu INXDC~ 
0l.0~3 R 601017 R Jt~P INXDCY+l 

,EJECT 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 



o 

o 
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o 
01064 R 

o 01065 R 
0j,0~6 R 
010~7 R 
010'70 R o 
010?~ R 
01072 R 

o 01073 R 
010'74 R 
010?5 R 
01076 R o 
01017 R 
01100 R 

o 01101 R 
01102 R 
01103 R 

o 01104 R 
01105 R 
01~06 R 

o 01107 R 
01110 R 
0:1J.ll R 

o 01112 R 
0;1.11~ R 
01114 R 

o 01;1.15 R 
01116 R 
01117 R 

o 01120 R 
0112l R 
01122 R 

o 01123 R 
01124 R 
0i125 R 

o 01126 R 
01127 R 
01130 R o 01131 R 
01132 R 
01133 R 

o 01134 R 
01135 R 
011,36 R 

o 01.137 R 
01140 R 
01:l4;l. R 
01142 R 
0"1~3 R 

o 
01144 R 

o 01:1.45 R 
01146 R 

o 

o 

VP1~A SRC 

7777~7 A 
vJ0031D A 
0013l.0 A 
002~~0 A 
003310 A 
'304~10 A 
0053;1,0 A 
006310 A 
0'173;1,'1 A 
0:l.0~l0 A 
0113i}~ A 
012J;J..£1 A 
01331,) A 
014310 A 
01S3~0 A 
~116310 A 
017310 A 
020307 A 
02;1.307 A 
022~k)7 A 
023307 A 
024307 A 
025307 A 
026~07 A 
027307 A 
030307 A 
031306 A 
032306 A 
03330(> A 
034306 A 
035306 A 
y;36306 A 
037306 A 
04030~ A 
041:505 A 
rJ42305 A 
043305 A 
r144305 A 
045305 A 
046304 A 
047304 A 
0~0304 A 
0~1304 A 
052~04 A 
053303 A 
fJ54~03 A 
0553~3 A 
0563kl3 A 
057302 A 
v.,60J02 A 
0613~2 A 

VP~5A SYSTEM EXERCISER ...... , " ...... 

ITAB~E 

XYAxtS 

OF 'X n Y '. 
IY,X 
777777 
0310 
1310 
23~0 
3310 
431~ 
531~ 
6310 
7310 
10310 
11310 
123~0 
:1,33~0 
14310 
;1,5310 
16310 
1731'1 
203(17 
!21307 
22307 
23307 
243~7 
25307 
26307 
273C:17 
30307 
3t3~6 

:323~6 
33306 
~4306 
35306 
363C:16 
37306 
40305 
413~5 
42305 
43305 
44305 
453C:15 
46304 
47304 
50304 
51304 
52304 
~3303 
54303 
55303 
56303 
57302 
6030~ 
613~2 

QOOHPINATES FOR A 4" 
. . .'. 

o 

o 

CJRCLE o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



0 o 
0 o 

PAGE 17 VP1~A SRC VPl5A SYSTEM ;XER9JSER 

0 011~7 R 062~kl2 A 623~2 o 
01150 R 063301 A 6330~ 
01151 R 06430l A 6430~ 

0 0~152 R (1Q5301. A 65301 01 
01153 R 066301 A 66301 
01154 R 067300 A 67300 

C; 01155 R 070300 A 70300 o 
01l.56 R 071300 A 71300 
01157 R 072277 A 72277 

0 0;i.160 R 073277 A 73277 o 
01161 R 074277 A 74277 
01162 R '1752'16 A 75'¢'l6 

0 011~3 R (176276 A 762'76 
01164 R 077276 A 77276 

o 
011.65 R 100275 A :1.00275 

0 01166 R l01275 A :t..0;1,27~ 
01167 F~ 10227~ A 10227~ 
011,]0 R 1032'~ 4 A 1'13274 

0 01171 R 104274 A ~0427~ 
0~172 R 105274 A 105274 

o 

o 

0 
01173 R 106273 A :l.06~73 
01174 R 107213 A 107~7~ 
01175 R 1102·13 A ;l.1027~ 
0:1.176 R 1112i2 A 111272 

0 01177 R 112272 A i1?272 

o 

o 
012{:;30 R 11~2?1 A 11\3271 
0120:1, R ;l.l42?1 A 11427~ 

0 012~~ R 115271 A ;l1527l o 
0l~03 R ll6210 A ~16~7~ 
012f<J4 R 1172'10 A ~1727~ 

0 01205 R 120267 A l20267 
01206 R 121267 A 121267 
01207 1222g6 

. . . 
R A 12226~ 

0 01210 R 123266 A ~2326~ 
01211. R 1242~§ A 124260 
01212 R 125265 A i2526S 

0 01213 R 1262~~ A :t2~~6~ 

o 

o 

o 
01214 R 127264 A 12"1264 
01215 R 130264 A 130264 

0 0121q R 1312~~ A 131263 
01217 R 13226~~ A 132263 
01220 R 133262 A 133262 

0 0122l R 134262 A 134262 
01222 R 135261 A :1.3526; 
01223 R 13626~ A :t3626~ 

0 01224 R 1372~0 A 13726~ o 

o 

o 

01225 f~ 140257 A 140257 
01226 R 1412?7 A 141257 

0 01227 R 142256 A l4225~ 
0~230 R 143256 A 143256 
01t:~1 R 1442~5 A ;1.44255 

0 01232 R 145255 A 14525~ 

o 

o 
01233 R 1462~~ A l4~251 

0 o 

0 o 
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0 o 

() o 
PAGE 18 VP15A SRC VP~5A SYS!~M EXER~JSER 

I 0 0~234 R 147253 A 147253 
01235 R 150253 A i5025~ 
01236 R 1512~2 A l5125~ 

0 01237 R 1522~2 A 152252 
01240 R 1~32'1 A 153251 
0124l R 1542~yJ A :l5425~ 

CI 01242 R 1552~0 A 155250 

o 

o 

o 
01243 R 156247 A 156247 
012~1 R 15721~ A 157246 

0 01245 R 160246 A 160246 
0;1.246 R 16l2~~ A i6124~ 
0i217 R 16221~ A 162244 

0 01250 R 1632~~ A ~6324~ 

o 

o 
01251 R 164243 A ~6424~ 
01252 R 165242 A 165242 

0 01253 R 166241 A l66241 
01254 R 16721l A ~6724~ 
01255 R 170240 A ;1,70240 

0 01256 R 171237 A l7123~ 
01257 R 1722~6 A 1722~b 
01260 R 173266 A jfl732~~ 

0 0i26~ R 1742~5 A ~7~23~ 
01262 R 1752~4 A ~75234 

o 

o 

o 
01263 R 1762~3 A 176233 

0 01264 R 177263 A ~7723~ 
012~5 R 2002~2 A ?00232 
01266 R 201231 A 201231 

0 01267 R 202230 A 20223~ 
01270 R 203227 A 203227 

o 

o 
012'71 R 204226 A 20422~ 

0 01272 R 2052 26 A 205226 o 
01273 R 20622~ A 206225 
012'74 R 2072~4 A ?-07224 

0 01275 R 2102~;3 A ~10223 
0;1276 R 211222 A ?-ll222 

o 
01277 R 2122~1 A 2,1222i 

0 01300 R 21322@ A 21322~ 
0i3~1 R 2142~'1 A 21421.? 
01302 R 215216 A 2152;1.6 

o 

0 01 3$3 R 2162i5 A 216~lS 
01304 R 217214 A 2;1.7214 

o 
01305 R 220213 A 220213 

0 01306 R 221212 A 221212 
013~7 R 2222~1 A 22221i 
01310 R 223210 A 223210 

o 

0 0131i R 224207 A 224207 
01312 R 225206 A 225206 

o 
01313 R 226205 A 226205 

0 01314 R 226204 A 226204 
01315 R 227203 A 22'7203 

o 
01316 R 230~02 A 230202 

0 0:1.317 R 23120.1 A ~3120i 
01320 R 2322vJ0 A f3220~ 

o 

0 o 

0 o 



- -- - _. -- -_._. 

0 

0 

I 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



c) o 

0 o 
PAGE; 20 VP1~A SRG VP1,5A SYSTE:M EXERYISER 

0 014~6 R 272~~2 A 2721~2 
v,J1407 R 272;1.l.1 A 27211i 

o 
01410 R 2731:4'" A ;;;'l3:J.:J.~ 

0 01411 R 27310'1 A ;27310~ 
01412 R 273106 A 273106 

o 
01413 R 2741~~ A ~74j,0~ 

I 0 01414 R 274104 A 274l,04 o 
01415 R 27410J A 274103 
014;].6 R 275102 A 275~0~ 

0 014;1.7 R 275101 A 275:1.01 o 
01420 R 275l.~0 A 27e;100 
0:1,42;1, R 276~77 A 276077 

0 01422 R 2760r6 A 276076 
0:1,423 R 276~75 A 27~~7~ 
0~424 R 277074 A 277074 

0 014~5 R 277~73 A 277073 
01426 R 277 '1)'7 2 A 277072 

o 

o 
0142'7 R 300071 A 30007i 

0 01430 R 300~?0 A 3v"H-H"70 
0i43~ R 300067 A 3vHH167 
01432 R 3010§£? A 30106~ 

0 01433 R 30:tV)6~ A ~30:1,.06~ 
0;1.434 R 3010~4 A 301064 
01435 R 301063 A 301063 

0 01436 R 302v~~2 A 302062 
eJ1437 R 302061 A 302061 

o 

o 

o 
014~0 R 3K12060 A 302060 

0 0144~ R 302087 A 3020~7 
01442 R 3030~§ A 303056 
01443 R 3030~:; A 3f1305~ 

0 01444 R 303054 A 3@3054 
01445 R 3030~3 A 303053 

o 

o 
01446 R 3040;)2 A 304052 

C) 01447 R 3040~~", A 30405i 
014?0 R 304050 A 3040~kj 

o 
01451 R 304047 A 304047 

0 014,2 R 304046 A 304046 
01453 R 30504~ A 305045 

o 
01454 R 305044 A 305044 

0 01455 R 305043 A 305043 
01456 R 305042 A 30504~ 
01457 R 305~41 A 305041 

o 

0 01460 R 305040 A 30504~ 
01461 R 306037 A 306037 
01462 R 306036 A 306036 

0 014~3 R 30603~ A 306035 
0146.4 R 3060J4 A 306034 
01465 R 3vJ603j A ~0603~ 

0 01466 R 306032 A 306032 
01467 R 306031 A 306031 

o 

o 

o 
I 

0:1,470 R 3k'70J0 A 30703k; 

0 01471 R 307$~7 A 307027 
01472 R· 307026 A 30702~ 

o 

0 o 

0 o 



· - ~.-- - - -- .- - - - .- - -- .. _- -- - - - - - - ~ ... - - -- - - - - --

0 o 

0 o 
PAGE 21 VP1,A SRC VP~5A SYS!E:M EXE H91SE:R 

0 01473 R 30702:; A 3v.)7~2~ o 
01474 R 3fj7eJ~4 A 307024 
01475 R 3~J7VJ~3 A 3070~3 

0 01476 R 307~}~2 A 307~22 
01477 R 307~21 A 307021 
01500 R 30702''.1 A 307020 

o 

C 01501 R 310£117 A 310017 o 
01502 R 3100:1,6 A ~~10'=?1~ 
01503 R 3100i5 A 3t00~5 

0 0;1.504 R 3100:1.4 A 31 0011 
0lS05 R 3100l:S A 3100~~ 

o 
015~6 R 310012 A 310012 

0 01507 R 3100~1 A 310011 o 
0151JJ R 31kHO;~ A 310~1~ 
01511 R 310007 A 310007 

0 01512 R 3100~6. A 31000~ 
01513 R 3l(i:H1~)5 A 310005 

o 
01514 R 3lv.H1@1 A 3;1.00. 01 

0 01515 R 3l00~3 A 3j.000~ 

vJ15l6 R 3;t.00~2 A 310002 

0 
01517 R 3100~1 A 31000l 
01520 R 3l0~~y? A 31000~ 

o 

o 
01521 R 777777 A TA8END 77777? 
01522 R 0000~0 A KSTORl 0 

0 0:l523 H 000000 A KSTOR2 0 
01524 R 000000 A TEMP~ '" 

o 
0;1.525 R 000000 A TEMPZ 0 

0 01526 r~ 0v.H"0~~ A TEMP3 0 o 
01527 R 0~00~)0 A YPOINT 0 

0 
01530 R 77747'~ A K77470 77747~ 
0i53~ R l~003~0 A K310 310 o 
0~5~2 R 7771~5 A K77270 777155 
01533 R 000~~3 A K6l0 613 

0 0:1,534 R 0QllT~7 A ~O~E 1777 
0:i5~5 R 001000 A CENTE:R b000 
01536 R 1372be A RANA 137260 

0 01537 R 64376'1 A RANB 64376'1 

() 

o 
01540 R 7¢54~2 A RANG 765~3* 
10;1.54;1. R 000~~0 A HObENB 0 

0 01542 R 000000 A SAVOST 0 o 
01543 R 000000 A SAVEAC 0 
01544 R 000~@~? A CNTR~ Q' 

0 01545 R 000000 A RUNCTR 0 o 
01,546 R v)00~~0 A FLGDRV 0 
01547 R 000000 A COORD 0 

0 01550 R 0000~0 A THRDeT 0 o 
.E:J.ECT 

0 o 

0 o 

0 o 

0 o 



u 
() 

PAGE 22 

() 
0:1,551 R 
01552 R 

0 01553 R 
01554 R 
r1:1.5~5 R 

0 01556 R 
015e>7 R 
01560 R 

0 01561 R 
015~~ R 
0152 3 R 

0 0:1.564 R 
01565 R 
0J.566 R 

0 0ie>67 R 
01570 R 
01571 H 

0 01572 R 
0157~ R 
101574 R 

0 01575 R 
01579 R 
0;1.577 R 

0 0~6~0 R 
01601 R 
01602 R 

0 01,603 R 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

VP1~A SRG 

0000~0 R 
(100002 A ~.h 
0001~7 R ~l., 
4vJ0062 R *-b 
40004[[1 R ul., 
40~H1J3 R ~~~ 

4000~S'7 R *~ 
0001§2 R A~ 
740~~t1 A ~~l., 
341~30 H ~L, 
341'~:J. R ;)6 
000266 R ~k 
744010 A i~b 
341532 R ~~k 
341~~~ R ~~ 
0'10303 R ~k 
~1010~0 A *b 
'~0:1.7~7 A \}k 
000376 R ~b 
000001 A ~k 
10004'10 R~h 
002000 A *b 
777777 A *6 
eH~0667 RU6 
001065 R *l~ 
001~20 R ~6 
000717 A ~h 
777000 A *\., 

-~i~E:~i~06 

VP~5A SYS!gM ~XER91SER 

,END UOtJSVJ 

NO ERR 0 R h l. N E S 

o 

o I 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



Cj 

o 
PAGE: 2~ VP15A SRC 

COOF 00036 R C~NTE:R 
CONSTA 00676 R CONSTB 

o 
bON~T~ 00746 R CQNSTf 
COORD 01547 R CXB 
DIAG2 00563 R O~SP3 
OlSP6 00536 R PSTSW~ 
EDJ 00041 H EEM o 
EST 00034 R EXI.T 
F~GORV 0~546 R HObPSW 
INCRuN 00612 R INgRt~ o 
INXQCY 0;1,046 R KRAN 
K310 01531 R K610 
~lN~A 00527 R ~!N;:8 o 
bXONS 00042 R ~YB 
MASKY 01011 R MblNE 
PL.,OTL~ 00737 R P60TL.R o 
POINT 0"'601 R RANA 
RANOOM 00473 R RUNCTR 
SODP 00035 R SE;RVCE: o 
SYS£RH 0002(1) R TAf3E:ND 
TE:~1P3 01526 R THRPCT 
TST3 00212 R TSTfl o 
TST4C 00272 R T$T5. 
Tsr6 00376 R TST6t~ 
XYAXIS 101065 R YPO~NT o 

I 0 

o 

o 

o 

·0 

o 

o 

o 

o 

o 

o 

VP~5A SYSIf2 M ~XEH9lSER 

0~535 R 91 R9l,E 00653 
00703 R CQNSTC 0072l 
007$5 R CQNSTG 00771 
000~0 R by8-- ~0031 

0~5~4 H DISP4 00517 
0~1~6 R E8A~ '107764 
7077~2 A ERCOOE: '00022 
004~7 R EXiTM5 ~0437 
00454 R HObO,! 0047~ 
006;37 H INr:xy 01032 
000~~ R kSrUR1 0152~ 
0~5~3 R Kll270 ~l532 
00546 R hX~' ~00~2 
0~033 R b Val) 00040 
0~592 R NOP~AG 00442 
00 '764 R ~LOTUL @0712 
0l9~6 R RANB 0.~5:S~ 
0~5~5 R SAVfJST ~~5~? 
00070 R ~~RVl f10101 
0l5~1 R TENP~ 0152~ 
01550 R 1ST;]. 00;lJ1( 
0~236 R Tsr4A 00252 
00303 r~ Tsr5A ~0312 
00404 R goP~~~ 0000~ 
0i5~7 R 

R 
R 
R 
R 
R 
A 
R 
R 
R 
H 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

CNTR1 
CONSTO 
CONSTH 
DlAGl 
OISP5 
EDGE 
·ERROR~ 
EXTSTl 
HO~EN8 
INIT 
K?TOHG 
K77470 
l)<BD 
~YONS 
PblNE 
PbOTUR 
RANC 
SAVE;AC 
SE:TEX5 
TEMP2 
TST2 
TST48 
TST58 
WA1TFG 

0:1,544 H 
'~0726 R 
010QJ0 R 
00551 R 
00533 R 
01534 R 
0044~ R 
00154 R 
0:1.?4~ R 
0v.'044 R 
01f;)23 R 
01530 H 
0~H'37 R 
010043 R 
005t3 R 
00671 R 
0;1.540 R 
01543 R 
01'122 R 
0~52~ R 
00162 R 
00252 R 
00354 R 
00644 R 

o 
o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



o 

o o 
PAGE 24 VPl,5A SRq 

0 UOOSW 00000 R KRAN 000~1 R SYSE.RR 000~~ R ERCOD~ 00022 R 
tXB 000310 R OYB 0~~~1 R ~XB' 00032 R ~Y8 00033 R 

o 
EST 00034 R 5t;lDF 00035 R COOF 0003§ R hXSO 00037 R 

0 bYBD v)0040 R EOI 00041 R bXPNS 00042 R ~YDNS 00043 R 
INIT 00044 R Sf;RVCE 0~070 R SE:RV'~ 00J.01 R DSTSWl 001~)~ R 

o 
TSi'l 00;1.07 R EXTST~ 00154 H TST2 ~016~ H TST3 00212 R 

0 TST4 00236 R TST4A f2!02~2 R TSt4s 002'~ R TST4C 00272 R 
TSTt; 00303 R TST5A 003~6 R TstSs 00354 R 15T6 00376 R 
TSr6 1 00404 R EXIT 00427 R EX!!M5 ~043i R NOfLAG 0044~ R -.. .... : 

0 ~RRORl 00446 R HO~05W 004?4 R HObD.l 00470 R RANDO~1 0047~ R 
Pk,INE 00513 R DISP3 005~4 R DISP4 ~10~1~ R hlNF:A 0v.J527 R 
MI,INE 0VJ532 R DISP5 00533 R qls~6 ~0536 R L.1NE;8 00546 R 

0 DIAGl 00551 R DtAG2 00593 R POINT 0060~ R '. INCRUN 00612 H 
INGR.l, 00637 R WAITFG 00644 R 91 H9bE 006~3 R PbOrUR 00671 R 
CQNSTA 00676 fi CONSTB 00703 H p~oT\';H. ~H~71~ R cONSTC 0072;1. R 

() CONSTP 00726 R PkOTL.L. 00737 R gON~TE 00746 R CONSTF 0~J755 F< 
PL,OTbR 00764 H CQNSTG 0~77t R CONSTH 0l00@ R ~1ASKY 0l0l~ R 
SETEX5 01022 R INGXY 010~2 R lNXQCY 0~0~~ F~ XYAXIS 01065 R 

0 TABENO O,,521 R KSTQRl 0~5~2 R KSTOR2 0~52~ R TEMP1 0152~ R 
TE~1P2 0~525 R T~MP3. 0~5~6 R YPOINT ~1527 R K'17470 0~53~ R 
K31~ 01531 R K77270 0;1,582 R Ke~~ 01533 R E[)GE 0153~ R 

0 cENtER 01535 R RANA .. 0l5~6 R RANB vJ1537 R RANC 0;54~ R 
HO~;N8 01541 R SAVOST 0l5~2 R ?AV~AC 0i54~ R CNTB1 01541 R 

o 

o 

o 

o 

o 

o 
RUNCTR 01545 R Fb,GQRV 0l5~6 R gOQf:(O ~151( R THRDCT 0155~ R 

0 EEM 707702 A E8A 707794 A o 

0 o 

0 o 

0 o 

0 o 

0 o 

0 o 

0 o 

0 o 

0 o 

0 o 

0 o 


