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VPL5A SYSTEM EXERCISER

« TITLE VPL5A SYSTEM EXERCISER
/COPYRIGHT FEBRUARY 22,1971
/DIGITAL EQUIPMENT CQRPORATION MAYNARD, MASS, 01754

/REV,

DATE 3/1/71

/PROGRAMMED BY{ EARL L, BOUSE

/

/THIS PROGRAM IS DESIGNED TO EXERCISE THE 'VP15A!' STORAGE
/TUBE DISPLAY SYSTEM,

+EBREL
EBAR727764

/
LUODSW  6p0R14
KRAN @ / AMOUNT

7

7

«DSA SERVCE

tDSA INIT

ySIXBT 'VPL5A !

200

BLOCK 7
SYSERR @ ‘

, i

ERCODE @

P

2

@

2

4

/
/VYPL2A 10T!'S

/
GXxB8 700522
cys 700622
LXB 708524
LYB 700624
EST 708724
SDOF 700521
CODF 700722
L XBO 770564
LYBD 700664
EQt 7067213
LXDNS 7080544
LYDNS 700644

/
EEM=7@7702
EBAS787764

1 EJECT

/1/0 DEVICE WITH 1API!' ADDRESS 1541,
OF RANDOM NUMBERS PLOTTED IN RANDOM TEST, #=262144

/DATA 'SW1UY INHIBITS 'VP15A' TEST,
/ERROR INDICATOR FOR MONITOR,
/ERROR CODE

/CLEAR X' COORDINATE BUFFER

/CLEAR 'Y! COORDINATE BUFFER

/LOAD 'X' COORDINATE BUFFER 'AC8~17!
/LOAD 'y! COORDINATE BUFFER 'AC8=17!
/ERASE STQRAGE TUBE

/SKIP ON DISPLAY DONE FLAG,

/CLEAR DISPLAY DONE FLAG, |
/LOAD X' BUFFER AND DISPLAY !XB=YB!
/LOAD 'y' BUFFER AND DISPLAY 1YB=XB!
/ENABLE DISPLAY INTERRUPT

/LOAD 'X' AND DISPLAY = NON STORE
/LOAD ty! AND DISPLAY = NON STORE
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Bun44
BURA4S
BpB46
Bpe47
VEY
BRBS1
20052
BPES3
BUR54
pR055
BeN56
poB57
BUB60
00861
09062
08063
00064
00065
POR66
Bun67

0pe7o
pBB71
oYR72
ape7s
80074
Buw75
Bov76
00a77
AR
BALAL
Pp102
PR103
pp1R4
po1B5
20106

DDV VDAV AODSVIOOIT

VTV VDVDDLAOTIVHITXD

VPL5A

BOBBLD
787764
707702
200844
p4p07 8
140020
140021
140022
141546
777776
§41550
777654
g41545
201721
490041
291552
p40106
180454
400054
620944

pORBYe
707764
707702
341543
141546
201541
740200
600104
480035
600437
777717
B41546
141541
620106
pRBYLY

WMV VVVVDVDAAOP>BIP>VONO0 >

> VAPV LA >

SRC

VP15A SYSTEM EXERCISER
/INITIALIZE THE 'VP15AY TEST

INIT

/
2
EBA
EEM
LAC
DAC
DEM
DEM
DZM
DZEM
LAW
DAC
LAW
DAC
LAC
XCT
LAC
DAC
JMS
XCT
JMP
/

/

INIT
SERVCE
SYSERR
SYSERR+1
ERCODE
FLGORY
=2
THRDCT
=144
RUNCTR
(2)
ED]
(TST1
POTSKL
HOLDSHW
EST
INIT

/SERV]CE ENTRANCE

SERVCE

SERVY
DSTSHY

/
g

EBA
EEM
DAC
DZM
LAC
SZA
JMP
XCT
JMP
LAW
DAC
DZM
JMP &

7
yEJECT

SAVEAG
FLGDRYV
HOLENB

SERVL
SPOF

EX]TMD

=l

FLGDRY
HOLENH
DSTSKWI

/ENABLE BANK ADDRESSING

/CLEAR ERROR LOCATIONS

/CLEAR 'FLAG DRIVEN! LOCATION

/SET UP LOOP GCOUNTER FOR TEST #1
/ENABLE DISPLAY INTERRUPT

/CHECK FOR HOLD SWITCH
/ERASE STORAGE TUBE

/ENABLE BANK ADDRESSING

/SAVE CONTENTS QF 'AC!
/CLEAR 'FLAG DRJVEN!' INDJCATOR

/WAS INHIBIT SW SET?

/YES, RECHECK SW,

/SKIP ON DISPLAY DONE FLAG,
/NO FLLAG, EXIT MINUS '5!
/CLEAR INHIBIT SW,

/TEST DISTRIBUTION LOCATION
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00187
ppLLO
20111
ppL12
90113
gplla
prLLs
opLieé
opLL7
pR129
pp121
0122
Pp123
pRL24
BpL2s
puLee
wole7
ppL3a
P0131
ppL32
GPL3S
0R134
00135
vo136
201357
20140
00141
p142
p9143
PR144
pp145
Pp146
Ap147
0R150
00151
pp152
PP153
60154
UpL55
epi56
np157
60169
29161

VP1PA

400036
777754
¥41544
2015538
P40>14
740553
201554
p4e517
@A0536
750000
100513
201534
190513
201555
B4a514
B405353
201556
540517
P41536
758000
100513
201534
100552
201535
1906332
201553
740514
WETERES
201554
G40517
G40536
201535
100532
16855
108563
101922
608112
400034
2015927
040106
777777
P41546
600427

SRC

VP15A SYSTEM EXERCISER

/TEST 1

/DISPLAY A 'BOX! WITH 'BISECTORS!' AND 'DIAGONALS!',
/

TSTL

EXTSTL

XCT
LAW
DAC
LAC
DAC
DAC
LAC
DAC
DAC
CLA
JMS
LAC
JHS
LAC
DAC
DAC
LAC
DAC
DAC
CLA
JMS
LAC
JMS
LAC
IMS
LAC
DAC
DAC
LAC
DAC
DAC
LAC
JMS
JMS
JMS
JMS
JHP
XeT
LAC
DAC
LAM
DAC
JHP
VEJECT

CDDF

:’:24

CNTR1
(XCT LXB
QIsSPS
uIsSP5
(XCT LYBD
D1sP4
DISPe

PL INE
EDGE

PL INE
(XCT LYB
DISP3
nIsps
(XCT LXBD
DISP4
DIsPe

PLINE
EDGE
ML INE
CENTER
ML INE
(XCT LXB
DISP3
DISP5
(XOT LYBD
pIsp4
DIspPé
CENTER
ML INE
DIAGL
BIAGZ
SETEX®
TSTL*S
EST
(TST2
DSTSWL
3,
FLGDRV
EXTT

/CLEAR DISPLAY DONE FLAG,
/VTSTL' LOOP COUNTER

/PLOT A LINE AT Xsd
/sT0 1777
/PLOT A LINE AT Xs1777

/PLOT A LINE AT Y=8

~/sT0 1777

/PLOT A LINE AT Y=1777
/=70 1000
/PLOT A LINE AT Y=10890

/PLOT A LINE AT X=1p08
/PLOT 'LL! TO 'UR' DIAGONAL
/PLOT 'QL! TO 'LRt DIAGONAL
/FINISHED TEST #1,

/ERASE STORAGE TUBE
/SET UP FOR TEST #2
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paLez2
PpLe3
20164
U165
20166
#o167
20170
pal71
puL72
ppL73
0174
BoL75
00176
29177
gp2ua
fp2nl
guepe
apep3
apeva
Ap205
Dp2u6
90207
pp214
gp211

p0212
pB213
08214
00215
pB216
pp217
pp220
pp22}
pp222
09223
20224
pp225
80226
ppR27
a9230
BU231,
PP232
09233
20234
BpR35

YP15A

400056
777748
@4&544
201569
M4@676
ﬂ4ﬂ7m5
p4n721
m4m/£6
B4g746
40755
aan7i
paLLBo
paper7
@4@7@4
0461?2
@4@/27
m49137
pap7%6
nani772a
@41mw1
100653
191822
600165
680212

4200356
/777%@
641544
2081561
pame76
@4@/@6
pap77y
pap726
201562
040746
E4®/bb
?4@/&1
@41000
100653
1018222
670215
4000354
ROLD63
740106
5@@437

TV VDOV

VDV VAV OXBIDTILOTIDIP»D

SRC

VP15A SYSTEM EXERGCISER

/TEST #2

/SUBRQUTINE TO SETUP TO PLOT A CIRCLE USING THE 'X=Y!

/COORDINATES STORED IN 'XYAXIS!

TST2

/TEST 3

/PLOT A GQGUADRENT "COMPL IMENTED"

/
XCT
LAW
DAC
LAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
JMS
JMS
JMP
JMP

COOF
=00
CNTR1
(NQP
CONSTA
CQNSTB
LONSTL
LDNSTD
CONSTE
LQNSTF
LONSTb
GONSTH
CONSTA#*1,
CONSTB#+1
BOQSTL+1
CUNSTU*l
CONSTE#*1
LDNSTF*l
CUNSTB*L
CONSTH#+1
LIRCQE
bETEXb
TSTZ*J
TSTd

/PLOTTED WITH TEST #2,

TSTS

/
XCT
LAW
DAC
LAC
DAC
DAC
DAC
DAC
LAC
DAC
DAC
DAC
DAC
JMS
JMS
JMP
XCT
LAC
DAC
JMP
VEJECT

CUDF

n;ﬂ@
CNTRL
(TAD K77470)
LDNSTA
CONSTH
CONSTG
CONSTD
(TAD K310
GONSTE
LQNSTP
LONSTL
LONSTH
CIRCLE
&ETLXD
T$T3*6
EST

(1574
DSTSWI
EXTT

TABLE,

/CLEAR THE DISPLAY DONE FLAG,

/LOOP COUNTER FOR TEST #2

/PLOT CIRCLE
/FINISHED TEST #27?
/NOy LOOP AGAIN

CIRCLE INSIDE THE CIRCLE

/CLEAR DISPLAY DONE

~
R

TO 'TAD (=310

~
i

TO 'TAD (316!

/RLOT 'COMPLIMENTER!' CIRCLE
/FINISHED TEST #3,

/NOy LOOP AGAIN,

/ERASE STORAGE TUBE
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BB236
BU237
00240
pB241
pP242
08243
pP244
A0245
0E246
w247
pp250
Bp251
80252
pp253
p0254
00255

¥pes6
pu257
00260
30261
@262
00263
0B264
UBR65
pB266
BY267
gp27e
gp271
09272
0R273
00274
9R275
pe276
80277
29300
p0301
0p302

s lisc e liws R e v 2o s e s R e R v Jpe § S ¢ Jiw ¢ B o o I v

VUV TV DDA

VP1bA

40P956
777790
341544
201564
p40676
B4BT0S
54p721
GART26
040746
pap7on
348771
P41000
100653
101022
600252
600256

777798
741544
201565
B4n677
#an704
B40727
p40772
201566
340722
340747
040756
F41067

100653

101022
600272
4891854
777777
p41546
201567
B4nLL6
6@@4&7

DXV XXAIXXDVVDVVTAODD>

VXV >> VXDV DDIDOO>

SRC

VP15A SYSTEM EXERCISER

/TEST #4
/PLOT A 6" CIRCLE VIA USING THE SAME XrY TABLE AS TEST #2
/VIA ROTATING ONCE LEFT,

TST4 XCT COOF
LAW n190
pacC CNTRL
LAC (CLLIRAL
DAC CONSTA
DAC : LONSTB
DAC CONSTE
DAC CONSTD
DAC CONSTE
DAC CONSTF
DAC CONSTG
DAC CONSTH
TST4A JMS CIRCLE /PLOT THE CIRCLE,
JMS SETEXD
JMP TST4A
JMP 78748
/
/TEST #48B
/PLOT THE QUADRENT CIRCLE OF TEST#4,
/
TST4B L AW =100
DAC CNTRZ
LAC (TAD K77279
DAC CONSTA*1 '
DAC CONSTB#1
DAC CONSTU*1
DAC CONSTG#*1
LAG (TAD Ké61g
DAC CONSTC#1
DAC CONSTE*1
DAC CONSTF#1
DAC CONSTH#1
TSTAC JMS CIRCLE /PLOT THE COMPLIMENTED CIRCLE,
JMS SETEX>
JMP TST4C
XCT E§T /ERASE THE STORAGE TUBE,
LAW =l
DAC FLGDRV
LAG (TSTS
DAC DSTSWL
JMP EX]T
WEJECT
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ou3N3
pU304
60385
BB386
20307
Bu310
PB311
20312
68313
90314
gy3L5
pE316
00317
20320
0p321
pp322
00323
pp324
BB325
BB326
80327
30330
pY331
Bp332
p9333
00334
Bp335
02336
BR3S7
0u340
30341
88342
PB343
50344
BH345
BusS46
20347
20350
20351
29352
20353

VP14

ADDDS6
7777398
P41544
201570
p41524
041226
141525
104032
141524
201574
#41525
201524
400053
201525
400037
108644
441524
201524
541571,
741090
600336
141524
201579
p41525
201571
741526
101832
141525
201578
p41524
041526
181046
201579
741525
201571
p41524
BA1526
101046
141525
201570
641524

SRe

VRL15A SYSTEM EXERCISER

/TEST #5

/PLOT A 'DIAMOND' WITH BISECTORS

TSTH

TST5A

/
XCT
LAH
DAC
LAC
DAC
DAC
DZM
JMS
NZM
LAC
DAC
LA
XCT
LAC
XCT
JMS
152
LAC
SAD
SKP
JHP
DZM
LAC
DAC
LAC
DAC
JMS
DZM
LAC
DAC
DAC
JMS
LAC
DAC
LAC
DAC
DAC
JMS
DM
LAC
DAC
L EJECT

CODF
CNTRY
(1008
TEMPL
TEMP3
TEMP2
INCXY
TEMPL
(1028
TEMPZ
TEMPL
LYB
TEMPZ2
LXBD
WATTFG
TEMP1
TEMPL
(1777

TST5A
TEMPL
(1000
TEMP2
(1777
TEMP3
INCXY
TEMP2
(1200
TEMP1
TEMP3
INXDCY
(1000
TEMP2
(1777
TEMPY,
TEMPS
INXDCY
TEMP2
(1089
TEMP3

/CLEAR DISPLAY DONE

/INITIALIZE THE 'Y! COORINATE,
/INITIALIZE THE 'X' COORDINATE
/PLOT THE 'UPPER LEFT! VECTOR
/INFTIALIZE 'Y!

/ZINITIALIZE 'X!
/PLOT THE 'VERTICAL' LINE

/PLOT THE 'L LOWER RIGHT!' VECTOR

/PLOT THE 'LLOWER LEFT! VECTOR

/PLOT THE 'UPPER RIGHT!' VECTOR

o O
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BR354
PB355
PR356
6R357
pB36Y
00361
6362
PR363
BB364
0P365
00366
20367
BY370
PB371
@n372
w9373
Bp374
BR375

pR376
00377
anavp
gpanl
pY4p2
pvap3
PRan4
0405
g0406
POAL7
P0419
29411
29412
PpAaL3
00414
pR415
BR4L6
g04L7
pu420
ppazy
op4a22
Bu4g3
pp424
bp42s
pnaz6

AWV UVIAVDDVDAADDD N DDA

VP154

201524
apovs3
201525
W LIRY,
108644
441525
201525
541571
741008
600354
101022
600316
400034
777777
141546
2p1572
340106
603427

400036
20p0YY,
741200
600404
740001
341573
041544
100473
501571
400053
100473
581571
4GoB37
100644
441544
603405
777774
Bapn2y
B41546
777778
p44550
400056
441550
600423
6ppazy

DAV OVOX>VDXN DXV

VDXV WP>AVDX>VDVDTDVDVDTIONI>NX>»>O

SRC

VPL5A SYSTEM EXERCISER

TSTSB

/TEST #6

LAC
XCT
LAC
XCT
JMS
182
LAC
SAD
SKP
JMP
JIMS
JMP
XCT
LAW
DAC
LAC
DAC
JMP

TEMPL /PLOT THE 'HORIZONTAL' LINE
LYB

TEMP2

X80

WAITFG

TEMP2

TEMP2

(1777

TST58
SETEXD -
TST5+$
EST

=1
FLGDRY
(TST6
DETSWL
EXIT

/PLOT A SERIES OF 'RANDOM! NUMBERS,

TST6

TST6,1

/
XCT
LAC
SNA
JMP
CMA
TAD
DAC
JHS
AND
XCT
JMS
AND
XCT
JMS
1SZ
JMP
LAW
DAC
DAC
LAW
DAC
XCT
1SZ
JMP
JMP
yEJECT

CDDF
KRAN

TST641

(1)

CNTR1

RANDOM

(1777

LYB /LOAD THE 'Y' BUFFER,

RANDOM

(1777

LXBD /LUAD 'X' AND DISPLAY 'XB=YB',
WATFG

CNTRL

SYSERR
FLGORY
THRDCT
CooF
THRDCT
"3
EXIT

O O O O O 0O O
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opaz7
PRasy
o431
IERY:
PRA33
pu434
70435
PBRa36

00437
BR44D
pR44l

Bp442
pp4aas
2p444
BB445

BR446
00447
PBA5D
AR451
pRas2
2pas3

pR454
Pp455
00456
gB457
BY460
PB461
00462
00463
Bp464

0p46s

o466
naao?
VENE:
po4a71
BP472

ol b v i s Bl o e o)

T X0

X0

VDX

DBV

VPLHA

201546
741200
600442
705512
751100
201543
703344
620070

777773
040020
600452

795512
741109
600446
6008437

777777
p40020
p4B9D21
201575
papnae
600432

pPaBLLA
7508094
500010
741200
620424
200196
g41542
777777
741541
281574
040106
600437
231542
pagLie
60P455

> L >33 20>

T X > >

2020 X020 >

WDV VXXV D>

SRC

VP15A SYSTEM EXERGISER

EXIT LLAC
SNA
JMP
RPL
SPAICLA
LAC
DBR
JMP %
/

FLGDRY

NOFLAG

SAVEAC
SERVCE

/SET UP FOR A "=b" EXJT

/

EXITMS  LAW
DAC
JMP
/

ZEXIT TMINUS 5!
/

NOFLAG RPL
SPA
JMP
JMP
/

/ERROR #1, ILLEGAL 'API! ENTRY
/

ERRORL L AM
DAC
DAC
LAC
DAC
JMP
/

=5
SYSERR
EXIT*S

/WAS PROGRAM FLAG DRIVEN?
/NO

/VAP1Y ENABLED?
/YES, RESTORE 'AC!,

IF NOT FLAG DRIVEN,

ERRORZ
EX]TMS

1
SYSERR
SYSERR+1
(1
ERCODE
EXIT#*S

ON?

/WAS TAPI!
TLLEGAL 'AP1' ENTRY

/YES,

/
/TEST FOR DATA 'SW1#' WHICH INHIBITS THE VR15A TEST,

/
HOLDSW @
LAS
AND
SNA
JMP#
LAC
DAC
LAW
0AC
LLAC
DAC
WMP
HOLD,.1 LAC
DAC
WJMP
EJECT

uopSk+10

HOLDSW
DSTSW1
SAVDST
-1
HULENB
(HOLD 1
DSTSHWL
EXITM2
SAVDST
PDSTSWL
HOLDSW#1

/MASK DATA SW1#

O o o o o o o o o o o o o o o o o o o o ©
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BBA473
20474
pRA475
Bpave
BOATY
PELL
29501
09592
Bp593
20584
30595
50506
39507
pp510
3p511
pp512

20513
pR514

pEs515

2B516
@o5L7
Y520
gpb21
Pp522
p@p523
pB524
pu525
Bu526
BY527
PA530
wp531

VDD DVVIDDDT

2 X

VPL15A

apeoen
341556
341537
341540
241536
750010
341536
341587
341540
B41587
750019
341556
341057
341540
241540
620473

pReBuo
740041
p41522
750000
740040
341573
$#41524
541075
741009
600527
204522
620513
100644
201524
600517

AWXO>>VTOD> >0 >

prs e v i v

SRC VPL15A SYSTEM EXERGISER

/RANDOM N#@, GENERATOR, EXIT WITH N®¥, IN THE 'AC,
/

RANDOM

7]
TAD
TAD
TAD
DAC
GLK
TAD
TAD
TAD
DAC
GLK
TAD
TAD
TAD
DAC
JMP#

RANA
RANB
RANC
RANA

RANA
RANB
RANC
RANB

RANA
RANB
RANC
RANG
RANDOM

/
/SUBROUTINE TO DISPLAY A FULL LENGTH LINE EITHER HORIZONTAL
/0R VERTICAL AT A POINT DETERMINED BY THE CONTENTS OF THE AC,

PLINE
DISP3

DISP4

L INEA

/

/]

XX
DAC
CLA
XX
TAD
DAC
SAD
SKP
JMP
LAC
JHMP#
/
WMS
LAC
WMP
yEJECT

KSTOR1

(3
TEMPL
(2099

L INEA
KSTORL
PLINE

WATTFG
TEMPL
Disp4

/ILOAD 'X' OR 'Y! BUFFER
/SAVE POINT

/LOAD 'X' OR 'Y! BUFFER AND DISPLAY,

/UPPER LIMIT?
/YES, EXIT
/NOy REPEAT

/WALIT FoR DQNE FLAG

c o o o o o o o QO
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pR532
ons533
2p5354
PR535
90536
o537
BR540
Bp541
PO542
69543
0P544
Pp545

00546
Bu547
pp550

PB551
Pu552
BPS553
B0554
BB555
BP556
pR557
ELY:
28561
BR562

BP563
BU564
20565
20566

P0O567

BUS70
BB571
AB572
P0573
89574
nB575
BOSY6
29577
BB6RY

DVDVDRDTBIVOVDODVDVB T

PeRw vl v

WDV

TV VIV AV IDVAVNT DO

VPLOA

apEvYD
74004
f41522
201534
740040
341576
041524
541276
741800
600546
201522
620532

100644
201524
600536

poeBRoY
758000
349555
100641
5OBRRY
440555
208555
541575
620551
690554

pEEROY
201571
240570
750080
180601
pRL7 77
750091
3408570
048579
541576
620563
441547
201547
600567

A DXV >BXITP TP >

DB VDV D> >

VX THAW>>>V>>0 0>

SRC

VPL5A SYSTEM EXERCISER

/SUBROUTINE TO DISPLAY A FULL LINE (MINUS INCREMENTS)
/(HORIZONTAL OR VERTICAL) AT THE POSITION DETERMINED BY

/THE CONTENTS OF THE AC,

/
M1 INE @
DISP5 XX
DAC KSTOR1
LAC EDGE
DISP6 XX
TAD (m3,
DAC TEHP
SAD (=1
SKP
JMP L INEB
LAC KSTORY
JMP# ML INE
/
LINEB  JMS WAITFG
LAC TEMPL
JMP Dispe
/

/LLOAD 'X' OR 'Y!'! BUFFER,

/LOAD 'X' OR 'Yt AND DISPLAY,

/DECREMENT POINT PLOT

/FINISHED?
/YES

/WALT FOR DONE FLAG

/SUBRQUTINE TO DISPLAY A DIAGONAL LINE FROM

/LOWER LEFT TO UPPER RIGHT,

/

DIAGL 8
Gl A
DACG 1 +2
JMS FOINT
@
152 17
LAC ™2
SAD (2009
JMP # DIAGY
JMP '?6
7 ,

/ZERQ "X"

/ZERQ "y"

/DISPLAY XY

ARS

/INCREMENT ny"

JGET 1X1

/FINISHED | INE?

/YES, EXIT

/NOy DISPLAY NEXT POINT

/SUBROUTINE TO DISPLAY A DIAGONAL LINE FROM

/UPPER LEFT TO LOWER RIGHT
/

DIAG2 Y
L,AC (1777
DAC 1 *3
CLA
JMS POINT
1777
CLAICMA
TAD 172
DAC 3
SAD (=1
JMP# D1AG2
152 CQORD
LAC COORD
JMP =11
\EJECT

/INITIALIZE 'Y

/ZERQ X

/PLOT X,Y

/Y

/SUBTRACT 1§

/FROM Y™ AND
/RESTORE

/ALL POINTS DISPLAYED?
/YES, EXIT

/NO,» INCREMENT mX"

/DISPLAY 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 O O 0 O

o o O O O

o O O

PAGE
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0B6D1
BB6p2
DB6D3
0B694
83605
BR6Bs
00697
BP610
pB61L

00612
R R
28614
Pp615
gp616
00617
ppeen
pne621
Pn622
PR623
pa624

PP625
80626
Ep627
60630
0p6sl
20652
PR6SI
20634
PR635
PR636

pRe6s7
Bp640
G641
00642
BP643

prv i s i« lo R o i o b o Jm ¢ I 9

WV VIV VDD

AV VDWV 0

O VA0V

VPL1oA

BEOVOD
400032
pa1547
220601
WILLY.
100644
440601
201547
620601

0pQ0ne
441545
620612
200612
#49106
777634
341545
777777
p41546
441559
600427

777776
BA1550
201577
340106
498935
60pesY
4pnB3e
777777
541541
690457

200644
40196
777777
41241
6@@46/

WAV >

TO> VP>V DT> WDV V> VLB >

SRC

VP15A SYSTEM EXERCISER

/SUBROUTINE TO DISPLAY A POINT WHERE THE 'X!' COORDINATE
/18 IN THE 'AC! AND THE 'Y' COORDINATE IS IN "JMS#i"
/

POINT @
XCT LXB /ILOAD 'X' BUFFER
DAC COORD
LAC# POINT
XCT LYBD /LOAD 'Y' AND DISPLAY 'YB,XB!
JMS WAITFG /WAIT FOR DONE FLAG
152 POINT
.AC CUOORD
JMP & POINT
/

/INCREMENT YRUN COQUNTER! AND SETUP TO EXIT
/TMINUS 5! AFTER PLOTING '1p@' POINTS
/

INCRUN ©
152 RUNCTR
JMP % INCRUN
LAC INCRUN
DAC DSTSWL
LAW =144
DAC RUNCTR
LAW 3!

DAC Fl,GDRY
¥ THROCT
JMP EXLT

/

LAW "2

DAC THRDCT
LAC (INCRy1)
DAC DsTsw;
XGT SUDF
JMP 11
XCT gQDF
LAW -1

DAC HOLENB
JMP EXITMD
/

INCRs 1 LAC WATTFG
DAC DSTSWI
LAW -1
DAC HOLENB
JMP EXITMD
{EJECT

o 0 O O O O O O

o O O O O

O

o o o o o O o O
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PAGE 12 VPL5A  SRC VPL15A SYSTEM EXERCISER
/WAIT FOR DISPLAY DONE FL.AG AND CLEAR FLAG,
/
28644 R 000900 A WAITFG 2
09645 R 100612 R JMS INCRUN /INCREMENT RUN COUNTER,
20646 R 400035 R XCT SODF /SKIP IN DISPLAY DONE,
#9647 R 600646 R JMP =1
PP650 R 400036 R XCT CUDF /CLEAR DISPLAY DONE
PP651 R 100454 R JUS HOLDSH /CHECK FOR THE INHIBIT SW,
0p652 R 620644 R JMP# WAITFG
/
/PLOT '4' QUADRENTS OF A CIRCLE
/
PP653 R PEEROE A CIRCLE #
PR654 R 201600 R LAC (XYAX]S
PP655 R @41527 R DAC YPOINT /ADDRESS gF 'X=Y' COORDINATE TABLE,
0p656 R 1009671 R JMS PLOTUR /PLOT THE 'UPPER RIGHT!' QUADRENT
PP657 R 201601 R LAC (TABEND=1
np66¢ R pA1527 R DAC YPOINT
0p661 R 100712 R JMS PLOTUL, /PLOT THE YUPPER LEFT! QUADRENT
00662 R 2016Y9 R LAC (XYAX]S
Pp663 R §41527 R DAC YPOINT
Po664 R 108787 R JHUS PLOTLL /PLOT THE '|LOWER RIGHT' QUADRENT,
PB665 R 2016¥1 R LAC (TABEND=1
BP666 R 341527 R DAC YPOINT
PP667 R 100764 R JMS PLOTLK /PLOT THE !'|,OWER RIGHT! QUADRENT,
PR670 R 620653 R JMP# CIRCLE
/
/SUBROUTINE TO PLOT THE 'UPPER RIGHT! QUADRENT OF A CIRCLE,
/
Bp671 R BPOLLE A PLOTUR @
Bp672 R 221527 R LAC# YPOINT
@R673 R 541576 R SAD (=1 /END OF TABLE?
PB674 R 620671 R JMP# PLOTUR /YES, EXIT
Be675 R 501602 R AND (777 /MASK 'X' COORDINATE
PP676 R 740040 A CONSTA XX /'NOP!' QR 'QUADRENT COMPLIMENT
Bp677 R 740048 A XX
pO790 R 341578 R TAD (1920 /ADD SCREEN OFF=SET
Op741 R 4PBR32 R XCT LXB /LOAD THE 'X' BUFFER,
pp762 R 101011 R JMS MASKY /MASK 'Y' COORDINATE
BP7B3 R 748040 A CONSTB XX /YNOP!' QR 'QUADRENT COMPI IMENT
20704 R 740040 A X X
BR785 R 341572 R TAD (1900 /ADD SCREEN QFF=SET
BE786 R 400040 R XCT LYBD /LOAD "Y' AND DISPLAY 'YB=XB!
BB787 R 109644 R JMS WAITFG
@@719 R 441527 R 152 YPOINT /INCREMENT COORDINATE POINTER,
PB711 R 600672 R JMP PLOTUR+1 /DISPLAY NEXT POINT
+EJECT

o o o o o o oo o o o 0o o o o o o o o o o ©
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00712
pU713
80714
pO715
29716
00717
20720
pB721
pp722
pu723
00724
00725
68726
6@727
20730
BB731
09732
BR733
BR734
00735
BB736

DDV VXXV VDTV OT

VPL5A

ey
221527
541576
620712
501602

740091,
341575

740140
740040
3415786
400052
101211
740040
748840
341570
408048
188644
261527
341576
pa1527
6PP7L3

pRovLY
221027
541576
620757
501602
740001
341573
748048
740040
341570
4008032
101011
74088141,
341575
748049
740040
341570
400049
100644
441527
600746

WOV V> T U >XP D0

SRC

VPL5A SYSTEM EXERCISER

/SUBROUTINE TO PLOT THE 'UPPER LEFT! QUADRENT OF A CIRGLE

/

PLOTUL @
[LAC#
SAD
JMP @
AND
CMA
TAD

CONSTC XX
XX
TAD
XCT
JMS

CONSTD XX
XX
TAD
XCT
JMS
LAC
TAD
DAC
JMP
/

YPOINT
(=1
PLOTUL,
(777

(%

(1000
LXB
MASKY

(1000
RED
HATTF
YPOIN
(n1
YPOINT
PLATUL+1

G
T

/END OF TABLE?
/YES, EXIT
/MASK 'X' COORDINATE

/NOP QR TAD (=310

/ADD SCREEN OFF-SET,
/LUAD 'X' BUFFER
/GET 'Yt COQROINATE

/ADD SCREEN OFF=SET,
/LOAD 'Y!'! AND DISPLAY 'YB=XB!
/INCREMENT 'RUN' COQUNTER

/DECREMENT !'COQRDINATE! POINTER
/SAVE IT
/PLOT NEXT POINT

/SUBROUTINE TO PLOT THE 'LOWER LEFT' QUADRENT QOF A CIRCLE,

/
PLOTLL @
- LAC=
SAD
JMP#
AND
CMA
TAD
CONSTE XX
XX
TAD
XCT
JMS
CMA
TAD
CONSTF XX
XX
TAD
XCT
JMS
152
JMP
yEJECT

YPOINT
(m1
PLOTLL,
(777

(+1

(1090
L, XB
MASKY

(1

(1,000
LYBD
WATTFG
YPOINT
PLOTLL*1

/END QF TABLE?
/YES, EXIT
/MASK 'X' GOORDINATE

/INOP! QR TAD (=318
/ADD SCREEN OFF=SET
/LOAD 'X' BUFFER
/MASK 'Y! COORDINATE
/NOP OR TAD (=310

/ADD SCREEN OFF=SET,
/LOAD 'Y' BUFFER AND DISPLAY 'YBeXB!

/INCREMENT 'COORDINATE! POINTER
/PLOT NEXT POINT

O

O

o O

o o o0 O O O
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Bu764
0p765
80766
0p767
28770
BO774,
30772
pB773
89774
pR775
BU776
00777
81000

pLUvL

81092
01003
01204
01005

n1006

p1007
01010

p1011
p1012
6113
p1e14
p1015
31016
81017
01020
p1p21

01022
pLE23
p1824
0025
81026
p1027
61030
01831

VDOV DXDDXX

VWMV IXVAOVITAOU

VPLYA

pOEDLD
2219227
541576
620764
501602
740040
740049
341570
480032
101011
740001,
341573
740040
740046
3410570
408047
100644
201527
341576
p41527
600763

aRBRen
221527
501603
746020
742020
742020
742020
740820
6219211

BREBee
201922
pABLaG
Ba1541
441922
441544
600457
621022

> > 00>

VDT DT>

SRC

VP15A SYSTEM EXERCISER

/SUBROUTINE TO PLOT THE 'LOWER RIGHT! QUADRENT OF A CIRCLE,
/
PLOTLR ©
LAC# YPOINT
SAD (=1 ZEND OF TABLE?
AMP & PLOTLR /YES, EXIT
AND (777 /MASK 'X' COORDINATE
CONSTG XX
XX
TAD (1000
XCT X8 /L0AD THE 'X' BUFFER,
JMS MASKY /MASK 'Y' COORDINATE
CMA
TAD (1
CONSTH XX
XX
TAD (1000 /ADD SCREEN OFF=SET
XGT LYBD /LLOAD THE 'Y' BUFFER AND DISPLAY
JIMS WAITFG /INCREMENT 'RUN' GOUNTER
LLAC YPOINT
TAD (=1 /DECREMENT COORDINATE POINTER
DAC YFOINT
JMP PLOTLR#*1
/
/MASK THE 'Y'! COORDINATE AND EXIT WILL RESULT IN THE '1AC',
/
MASKY 7
LAC# YPOINT
AND (777690
CLLIRTR
RTR
RTR
RTR
RAR
JMP # MASKY
/
/INCREMENT PASS CPUNTER AND SET DSTSW1
/
SETEXS 0@
l.AC SETEX®
DAC DSTSHI
DAC HOLENS
[82 SETEXD
182 CNTR1
JMP EX]TMR
JMP# SETEX?>
(EJECT

o o O
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gipsae
01833
01034
01035
01036
BLRS7
01049
01041
24,042
01043
81044
01045

81046
01247
01050
p1051
01052
p1853
31054
21055
21056
#1057
D1060
01061
BLB62
21063

DVDDVDDVIOVDVADOVDOVAUT

VP15A

pORPLY
201524
400833
441524
201525
400037
441525
160644
201525
541526
621032
6016353

BEERON
201524
400033
201524
341576
B41524
201525
IWTIRY,
441525
100644
201525
541526
621046
601047

WV TVTVDAODTNAT >

VXXV AVVVDDDODOA >

SRC

VP15A SYSTEM EXERCISER

/SUBROUTINE TO INCREMENT AND PLOT A PREDETERMINED
/1X' AND 'Y! COUNT 116081 POINTS,

/
INCXY @
LAC
XcT
152
LAC
XCT
182
JMS
LAC
SAD
JMP#
JMP

TEMPL

LYB /LOAD 'Y'! BUFFER
TEMPY

TEMP2

LXBD /LOAD 'X' AND DISPLAY 'XB=YB!
TEMP2

WAITFG

TEMP2

TEMPS

INCXY

INCXY*1

/
/SUBROUTINE TO INCREMENT 'X! AND DECREMENT 1Y!,

/
/

INXDCY @
LAC
XCT
LAC
TAD
DAC
LAC
XCT
182
JMS
LAC
SAD
JMP#
JMP
yEJECT

TEMPY
LYB
TEMPL
{m1
TEMP1
TEMP2
LXBD
TEMP2
WAITFG
TEMP2
TEMPS
INXDCY
INXDCY+1

o o0 O ¢ o O o o ©
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PAGE 16 VP1bA SRC VP15A SYSTEM EXERC]SER
/TABLE OF 'X=Y'! COORDINATES FOR A 4" CIRCLE
/Y X
g1064 R 777777 A 777777
#1465 R 9PE310 A XYAX1S @310
p1066 R 21319 A 1319
01867 R 002312 A 2310
P1B70 R 083310 A 3310
#1871 R 904319 A 4310
PL872 R PO5310 A 5310
01873 R 006310 A 6319
@174 R 007340 A 7319
01075 R G1P3LD A 13310
21076 R 011310 A 11310
P1877 R 612512 A 12310
g1199 R 913310 A 13310
P1i81 R BL4310 A 14310
01102 R 915319 A 15310
P1103 R A16310 A 16310
@1184 R 917310 A 17310
#1165 R 020307 A 203087
011p6 R 921307 A 21387
A1107 R ©¢22507 A 22387
#1110 R 923307 A 23307
f1111 R 024307 A 24397
01112 R 025307 A 25307
21113 R 926307 A 26307
#1114 R 927307 A 273107
g1115 R p303B7 A 30307
81116 R 831366 A 31306
P1117 R p32306 A 32306
P1128 R P3I3306 A 33306
P1121 R 034306 A 34306
01122 R 9353506 A 35306
P1123 R ¢36306 A 36306
P1124 R (37306 A 37306
B1125 R Q403U5 A 42305
#1126 R PAL505 A 41305
P1127 R (342305 A 42305
01130 R 943305 A 43305
B1131 R p44305 A 44305
1132 R A45305 A 45305
AL1IS3 R 746304 A 46304
#1134 R 047304 A 47304
#1135 R §50344 A 50304
$1136 R B51304 A 51,304
PL137 R 752384 A 52304
BL140 R 053303 A 53303
1141 R 0543035 A 54303
@1142 R p55303 A 55303
B1143 R 056303 A 563083
P1144 R 857302 A 57302
P1145 R 06P302 A 64302
P1146 R ¥613U2 A 61302

o o ¢ o O O o o O
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51147
81158

21151

F1152
B1153
81154
1155
ﬂ1156
p1157
71160
71161
01162
71163
71164
g1165
21166
P1167
PL170
21171
#1172
g1173
21174
g1175
P1176
pL177
01200
01201
g1202
B1293
g1214
p1225
g1206
01,297
01219
p1211
01212
01213
@1214
61215
#1216
p1217
pL227
gr221
p1222
g1223%
p1224
p1225
01226
01227
71230
@12351
#1232
01233

VP15A

G62502
P63501
764301
165301
66303,
Be7360
p70308
071300
972277
¥w73277
074277
B75276
076276
077276
190275
191275
102279
1083274
104274
1085274
106273
197273
110273
111272
112272
113271
114271
115274
116278
117278
120267
121267
122266
123266
124266
125265
126265
127264
130264
131263
132263
133262
134262
135261
136261
137260
1409257
141257
142256
143256
144255

145255

146254

SRC

VP15A SYSTEM EXERGISER

62302

63303

64301,

65301

66301

67300

70300

71300

72277

73277

74277

75276

76276

77276

190275
141275
192275
193274
104274
105274
196273
187273
110273
111272
112272
113271
114271
115271
116270
117279
120267
121267
122266
123266
124266
125265
126265
127264
138264
131263
132263
13326z
134262
135261
136261
137269
140257
141257
142256
143256
144252
145255
146254

O 0O 0 0O O O O O 0 O 0 o O
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1234
p1235
B1236
1237
31240
#1241
p1242
01243
01244
01245
71246
p1247
p1258
01251
p1252
01253
p1254
21255
4256
01257
01260
p1261
31262
01263
01264
1265
P1266
91267
51278
21271
01272
81273
p1274
p1275
71,276
pL277
71300
P38l
31302
01353
p1304
01305
pl306
81307
31310

p1311

91312
1313
1314
g1315
#1316
04317
p1520

VDAV TXB IV VXXXV DAD DD DRDDAVITIDDVDVDIVAAANDDAVDI IOV DD DODODIDOATOD

YRPLEA

147253
150253
151252
152£b2
153&91
154259
1552bm
156247
157246
160246
161245
162244
163244
164243
165242
166241
16724;
17@24@
171237

7226@
173266
174235
175234
176233
177263
200232
201231
282238
203227
204226
2@5226
206225
207224
213223
211222
212221
213220
214217
215216
216215
217214
220213
221212
222211
22021@
2242%7
2252@6
2262@6
2262w4
227203
23@4&2
231201
232200

SRC

VP15A SYSTEM EXERCISER

147258
150253
151252
152252
153251
154250
155250
156247
157246
1602456
161245
162244
163244
164243
165242
166244
167241
170249
171237
172236
173236
174239
175234
176233
177233
200232
201231
202230
203227
204226
205226
206225
207224
210223
211222
212221
213220
214217
215216
2162153
217214
220213
221212
22221}
223210
224207
225206
226205
226204
227203
230202
231203
232204

|
|
i
|
|
i
|
|
|
|
i
|
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B1321.

01322
01323
1324
91525
p1326
01327
1330

01,331

B1332
P1333
@i334
$1,335
P1336
21337
ﬂi34ﬂ
61341
71342
®1346

1544
p1345
1326
l1647

01354
01355
01356
91357
P1360
31361,
01362
1363
p1364
1365
01366
01367
01370
61371
B1372
g1373
p1374
61375
01376
81377
03400
21401
01402
71403
31404
91405

TVVVIDIIIXI VDI DDAV ANV DNV VIO IDDDAADDIITSDADAVOIDNA

VPL5A

233177
233176
234175
235174
236173
236172
237171
240170
241167
241166
242165
243164
244163
244162
245161
246160
246157
247156
250155
250154
251153

252152

252151
253150
253447
254146
255145
255144
256143
256142
257141
257149
2601357
261136
261135
262134
262133
263152
263151
264130
264127
265126
265125
266124
266123
266122
267121
267120
270117
270116
271115
271114
271113

SRC

VP15A SYSTEM EXERCISER ;

233177
233176
234175
235174
236173
236172
237171
240170
241167
241166
242165
243164
244163
244162
245161
246160
246157
247156
250155
250154
251153
252152
252151
253150
253147
254146
255145
255144
256143
256142
257141
257149
260137
261136
261135
262134
262133
263132
263131
264130
264127
265126
265125
266124
266123
266122
267121
267120
270117
278116
271115
271114
271113
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01,406
01407
#1410
B1411
71412
D1413
P1414
%1415
01416
BL417
p1420
p1421
p1422
p1423
p1424
p1425
B1426
pL427
91430
31431
21,432
01433
g1434
21435
01436
1437
71440
gL441
71442
1443
P1444
71445
01446
1447
01450
01451
91452
21453
01454
21455
01,456
71457
91460
71461
p1462
71463
03,464
71465
01466
91467
p1470
21471

21472

VPL5A

272112
272111
273110
273107
273106
274105
274104
274103
275102
275101
275100
276077
276076
276KW75
277974
277073
277072
300071
360071
300067
301066
391065
301064
3@1@66
302062
302061
3@2%60
302057
303056
303465
303054
3B3053
304052
304451
304050
304047
304046
305045
3@5@44
3@5&46
395042
305041
305040
306037
306036
306035
306034
3060353
306032
306031

307050
307027
307026

SRC

VPL5A SYSTEM EXERCISER

272112
272111
273110
273107

273106
274105
274104
274103
275102
275101
275100
276077
276876
276075
277074
277073
277072
300071
300070
300067
301066
3g1ued
301064
301063
302062
3p2061
3p2060
302057
3030856
3¢3055
303954
393053
S@40b52
304051
3749054
3p4047
3041846
305845
3@5044
305043
305042
3p5041
305048
306037
306036
306035
3P6034
306033
306032
306031
307030
307027
397026
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#1473
P1474
@1475
21476
P1L4a77
01,500
01501
01592
1503
01504
71505
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