




1. ABSTRACT 

s PROGRAM TESTS T E PoP-12 !SP~AY SvST[~ 9Y GENERGTING 
·~REE DI T!NCT PATTER ON THE SCOPE, r~o WJTH TH[ DIS 
:NSTRUCTI N AND O~E wlT THE osc !NSTRUcTION 

2, REQUIREMENTS 
_____ 11111! _____ .., 

2 rOUJPMENT 

. PQP-12A QR PDP-12~ 

2•2 STORAGE 

ATIONS < > 0 6m00(8) 

3 

p 





8. P TERN 2 

THE TT[RN GE~E~AT£D BV !ME DSC !~STR~ TIO~ T KES T~E 

rO~LOWl~G roRM: 

cQU ORANi 2i Cr,A\ ~ CHA 1 
H i;- SI i!E FULL SitE (QU DRANT 1) 

3) ~ AN 1 
F11LL SitE ~A~F sli£ (QUADRANT 





18 DIAL.1~ 003 Ep ... 7e 8;57 ?AGE 1 

•U 

0 

TE 
r ucr o 

R .A C 
S, f, R, 

STC 1 I i 0001 





I s VERSION 18 DIAL el V~03 EP-70 ,7 PAGE 2 

UH 
6135 TST Pl 
10f'.Hl 

0102 2 
1~6. Co 

1k1 l 
156t'3 

7 
A~E 

GL. 

H 

SAE 

134 l1HHHJ 

T 





s vn~s ON 1s DI 1 v 3 J ... SEP-1121 8 ? p 

201 1020 LDA 
767 ' 4203 2134 DO E1,. 

2 4 k1l4 2 DIS 2 
5 614 J"1P Pl+3 

4206 lt:h1 T GL LDA /Gl..ITCl-i GENE TQR 
000C 
1060 ST 
0000 
1020 
00u 20 

RE 

CLR 
8 4211 

179 

6215 ., 

T 

s 
Al..1.. POI TS 



,,..... f") 

U') l:Sl ...... 
a: '° '° w NN 
> 

"¢ ""' 

I!-
<n 
w ....,., CIO 0- SI' 

rt rl 
U> NNN 

0 



8 D L1 

L"" A 

6265 
2 :3 7 

303 

3 

GL 

TA 1 
0000 

ET 

SET 
rn 

DA 

4 

INDEX 

A•3 

Ti.1E 5 P N 



DIS TEST VERSIO 18 AL1ill I/ 3 ,..SEP-70 6S57 P GE 1 

2 4344 1?. DM I 1 
27 4345 227 XSK 
278 4346 6342 JMP 4 

27 
28~ 4347 6~Cl j"lp i,.P28 

81 4350 1022 1..DA 
282 4351 0004 4 
28~ 4352 4343 src G1 2V 



VERSION 18 DIAL 3 ... SEP-7 8&57 PAGE 5 

~~235 l 15 
4 6336 JMP 2v 

355 62 2 j...,p L. 2 A I SET l-IOR I tOt~T 
4356 633 I JM? GL2+3 GO CK 

~4 

4400 SET I l7 
440 
4402 JMP Cl..0 
4403 6405 DSCP 

DI SPX 

A SE I l,5 
1 !D .. 

LOA I 15 
TC QlBET 

LOA I 15 
Q28E 



/DIS TEST VERSION 18 DIAL.10 V003 J .. SEP-70 57 PAGE 6 

33~ 
335 4444 C01l 8H02, 10 
336 4445 2001 ADD 1 
33 4446 4 702 STC 021-iOR 
3~ 4447 271 ADD J41·<H HOR It ORD 

339 4450 162 11 BSE I 
340 4451 40llW 4000 
341 4452 40kl1 STC 1 
342 4453 2112 ADO Q4VER 
343 4454 1?111 DSC I Q48EH 105 IN QUAD 4 
344 4455 1~20 LDA I /BUM MOR lt COORO 

4456 0010 BHQ4, u 
4457 2001 AOD 1 
4460 4710 STC Q4HOR 
4461 023!5 XS!< I 15 ;DONE A LN 
4462 6437 JMP L00P1 /"IC 
4463 2662 A00 L.Nfi..G 

3!51 4464 0470 HE 
352 4465 6511 JMP FU~Slc /YES G 0 ru1...~ SltE CMARS 
353 4466 0'2175 SET I 15 
354 4467 7766 .. 11 
355 44 0 0011 Cl..R 
356 4662 src LNF'LG I ON NEXT CMK 
:.557 4472 2617 ADD KQ2HOR 

4473 2661 ADO HAf'F"t .. G 
4700 STC Gl21o!OR 
2701 ADD K02vER 

ADA 
7737 8\IQ2, -40 
4702 STC Q2VER 
2707 ADD KQ4HOR 

4502 2661 ADO HAF'F"LG 
4503 4'1H11 Sic Q4 
4504 2711 AOD KGl~VER 

4505 112 ¥J ADA 
506 ?737 BVQ4, 1"!'40 

370 507 4712 STC: 
37i 510 6437 JM? /000 L.N 2 
372 4511 0075 FUL.S!i!, SET I /SEi CTR 
373 4512 7771 .. 6 /F'OR L.N 1 
374 /DELAY, S!i!E CH ,. 
375 4513 0076 SET I 1 
376 4514 7737 ... 40 
377 4515 v)236 XSK I 16 
378 4516 6515 JMP I •1 
379 
380 4~H 7 1020 
361 452V"I 
382 4521 
3a3 4522 
3 5 3 2674 L 2 
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/DIS ST VERSION 19 DIAL10 ViiH'.!3 3•SEP-'1 

393 
394 4534 4~74 src Q1HOR 

4535 1~~4 AOO Q3~0R 
396 4536 4 1 STC l 
3 i 45:57 2706 ADD Q.3VER 
396 4540 1771 DSC I Q38ETA A 3 

4541 h1l23 LDA 
4542 0020 Bt-103, 20 

43 2001 ADD 
4544 4704 STC Q3~0R 

4545 0235 XSK I 15 ;OON LN 
6 652~ JMP LOOP2 IN 
7 2~6 ADD L.NF'L.G 

4550 0470 A 
4551 6577 JMP HAF'CHK r 2ND or PATTERN 
4552 0075 SET I 15 
4553 7766 -11 
4554 0011 CLR SE1' 
4555 4~62 STC L.NFLG IEXI 
4556 26'13 ADO KQ1HOR e:s ORD! ES ., ,661 ADD H 

ADD 
4561 4 4 STC Q1~0R 

4562 2 5 ADO KQ1VER 
ADA 

eve.a. -~0 
STC 01VER 
ADD KQ3HOR 
ADD HAF'F"L.G 
ADO HAF'F"L 

4704 s 
424 4572 2705 ADO KQJVER 

1120 AOA 
4 ?737 BVQJ, ... 40 

427 4575 4706 src Q3VER 
76 6523 JMP L.00P2 100 L 2 

429 577 121 ~rn HAF'CMK, L.DA DO!'IJE BOT 
4 600 0661 HA G T AND IGH 
43 4601 0450 HE CES? 
432 602 6614 JMP IT 
433 603 1020 LOA l ~O SET f:"QR 
434 604 0004 4 /OSC RIGN'!' s 
435 605 4661 STC FFL I T 
43~ 4606 1020 LDA I A NST DD A 
437 607 1127 ADA I 7 
438 4610 4425 STC R"41 
439 4611 75 SET l 15 
440 612 672 Q HOR 1 
441 4613 642'"'. J ~ 



TES ION 18 D!Ai.,10 V003 3 ... SEP-70 6157 PAGE 8 

442 
443 46"14 , I /R TORE NOP 
4 NOP I NEXT LEFT HALr SEQ. 
445 461A STC Rf11 

46 4617 JMP TTY OPT /Ct-lr< OPTIONS 
447 4620 JMP DSCPAT-
448 4621 CLOCK• A 
449 4622 
4 4623 STC RT NJ MP 
451 SNS OPT 

52 L A I ~OR Al,..TERNATING Q e 

45.5 4626 F"l .. AG 
4627 A i!E I WMICM SEQ i 

455 4630 JMF' RTNJMP /f REEiE GNOR 
XSK l 17 I ?CK CLOCK ANO 

6640 JMP RiNJMP SCOPE 
a 
9 46:33 LD 

60 

462 6 
4637 4640 ST RTNJMP 

TN 
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/!)lS TEST ION 18 D IAL10 V003 3 P-70 P GE 

555 
556 4764 121 5121 
557 4765 7741 7741 
558 4766 4543 4543 

9 4767 4577 4577 
/R GHT HALF 

4770 2241 2241 
1 1110 7710 

4772 7144 7 4 
4713 ?706 70 
4714 J000 
4775 
4776 
4777 44 I 
5Ql00 eJJU 
50'131 4044 
5002 0 

el03 4651 
4 0041 /! 

50!215 6151 t 
50 4 5 E 

QUAD 3 HAl.,F 

l2l 
4l.36 
4477 
0117 
0171 

502k'l 0111 
5021 0 !?! 0 ~~ 0 
5022 5121 5121 
5023 '7741 7'141 11 
5024 454:5 4543 I~ 

591 5025 4517 4577 I 
/RlGHT HAL..F' 

5026 2241 2241 c 
5027 77h~ 7710 /1-i 
503'21 1744 7744 /A 

596 5031 7706 7106 /N 
597 5032 IJ 000 0 ;SPACE 

5033 41 3641 
5034 4 44 4044 

60~ 5035 7701 7701 
61(ll 50 i-13vH 0301 

5037 1 0301 
5~4~ 
5041 



I I VERSION 8 D [ AL1 03 3..,5Ep ... 7 I PAGE 

61k' 5046 1'21ii 10?7 
61 5047 4477 477 
612 5050 3017 3n 
613 505 000 
61 505?. 2101 2121 
615 505~ 1077 H11 
61 505 44? 4477 
61 5055 7 0177 
618 5056 4417 441 
61 5057 .~000 0 
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5063 45?1 
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625 /RlG~T ~ 
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631 1 01'7 
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63 5073 7144 

4 5"174 £1l301 IL 
4044 IF' 
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IO 19 DIAL.1~ V003 

/TH TI 
DI )( , T 
L~TIME, -1400 

JMP 
JMP 
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GO, SET I 
377 
SET I 
.,.377 
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/DIS TEST VERSIO~ 18 OIAu.ro \1'003 3!'!SEP ... 70 8 PAGE ~-3 

BHQ1 532 Q4ER 5102 
8HQ2 444 Q4GRIO 4672 
81-iQ3 2 Q4!-!0R 7l,0 
BHQ.d 4456 Q4VER 4712 

Gil ,64 REL. 41 
Q2 4 17 RH1 4425 
Q3 4 4 RHCHNG 63 

4 4506 RTNJMP 4640 
OCK 4621 SNSOPT 5140 
SPAT 4031 T 4206 

!SPX 5103 T T1 4U0 
CEND 14 TS'f 4111 

DSCPH TST2 4232 
x l'f 4657 TST2L.P 42 

EXMB 4076 TTY OPT 4 
LAG 466:~ XPATRN 

F'Ul..S ! ~ 4511 
GL2 4325 
GL2V 4343 
GO 

AF' 

iNCMB 
KGI 
KQl 

021-!0R 
4701 
4703 

KGl3VER 4705 
4707 
4711 

G 4662 
LN'f ME 5l04 
L00P1 4437 
L00P2 4523 
LPl 4135 
LP2.l 4262 
LP28 4~01 

Q18EU 4013 
a1GRiD 4667 
CHHOR 4~74 
a1VER 4~76 
028ETA 4el12 
Q2GR!D 467 :j 
Q2HOR 4 70: 
a2VER 4702 
03BETA 4011 

GRID 4~71 
3r10R 47 4 

VER 47 6 
BETA 4 1' 
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8HQ3 400# 
345# 

8VQ1 41 
BVC2 362 
BVQ3 426# 
8VQ4 369# 

32 2 3 44 645 
33 35# 3 39 647 

295 643# 
432 44J# 
294 297# 447 

EXl T 467 476 47 481# 
EXMB 43 1 
f"LAG 4 4 482# 
F"Ul..SI~ 372# 

211 26U 286 
v 269 275# 26~ 28~ 

648# 671 
41217 429# 
309 35~ 365 41.S 4:1,4 42 4 43, 483# 

31 41# 
440 
4 

357 497# 
36121 499# 

424 

324 35~ 383 405 
644# 
329# 349 31l 

L00P2 384# 4 428 
LP1 102 12 167 176 
1,.P2A 202 222# 236 287 
l,.P28 203 23~# 25~ 28~ 
Q18ETA 23# 300 389 
Q1GRID 298 489# 
Q1HOR 384 39~ 41!> 494 

Q1VER 388 41'! 49~# 
Q28ET A 22# 302 332 
Q2GRID 490# 
Q2HOR 329 337 35~ 49 
o2VER 331 363 501# 
Q3BET A 21# 304 396 
Q3GRI0 491# 
Q3HOR 395 402 423 503# 
Q3VER ~97 427 50!5# 
Q48EiA 20# 30~ 4~ 

Q4E 623# 
6 



92# 
338 501 
342 90 491 

98 1 
249 
3 8 38 44 
311 
450 
451 
110 16 84 188 
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