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1. AQSTIHCT 

"NCR" IS AN "IOMODX" T~AT EXERCISES ONE ~CV-1IA INTERFACE. 
THE NCV-tlA INTERFACE DOES MEMORY INCREMENTS VIA ~PR UNTIL 
A WORD OR BYTE REACHES MAXIMUM CAPACITY ANO ATTE~PS TO 
OVERFLOw. AT 'HlS TIME AN INTERRUPT IS GENERATEO AT BR LEVEL ~. 
THE INTERFAr.E A SO ODES TRANSFERS OF DATA TO SERIAL LOCATIONS 
IN CORE VIA NPR. THIS MODE IS TERMINATED RV A WORD COUNT nVER~LOW 
AND CONSEQUENT INTERRUPT. T~E RATE OF INCREMENT OR TRANSFER IS SET 
BV A CLOC~ SIGNAL OEVELOPED ON THE NeVll CONTROLLER. 

2. REQUIREMENTS 

HARO~ARE! NCV-11A INTERPACE 
STORAGE: NCR ~ODULE REQUIRES 1400. WORDS OF STORAGE 

3. PASS DEFINITInN 

ONE PASS OF NeA MODULE CONSISTS OF EIGHTY ITERATIONS OF EaCH ~ASIC TEST 
SEQUENCE, WHICH RESULTS IN: 
200 PROGRA~ INTERRUPTS, 87,000 NON-PROCESSOR REQUESTS. 

4. E~ECUTION TIME 

Mca RUNNING ALONE ON PDP-11/34 TAKES APPROXIMATELY ~O SECONDS. 

5. CONFIGURATION REQUIREMENTS 

DEFAULT PARl~ErERS: 
DEVADR: 172760, VECTOR: 37~, BR1~ 6, OEVCNT: ~/A 

REQUIRED PARAMETEqS: 

NONE 

6. DEVICE/OPTION SETUP 

NONE. 
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7. ~ODULE OPERATION 

THE MODULE CONSISTS OF A LOGIC TEST, LIST MOD~, AND M~TRIX 
~ODE DATA TRANSFERS. THE LOGIC TEST PROVIDES A QUIC~ TEST Or 
THE MAJOR REGISTER FOR OPERATION. THE LIST MODE TRANSFERS 
ARE FIRST E~ECUTED IN MlINTENCE MODE AND AT FOLL SPEED. T~E 
MODULE WILL THEN COLLECT DATA IN MATRIX MODE AT FULL SPEED. 
THE SEQUENCE IS REPEATED UNTIL THE PASS COUNTER IS ExqAnSTED. 
UPON COMPLETION, AN END OF PASS IS REPORTED AND THE MODULE IS 
RESTARTED. 

8. OPERATION OPTIONS 

SRI IS USED TO INHIBIT TESTING MODES OF OPERATION OF THE NCVlll. 
IF THE BITS ARE USED£ THE INTERATION COUNT LOCATION "PASS" MUST BE 
MODIFIED TO EXTEND THE EXECUTION TIME BEFORE THE END OF PASS REPOQT. 

SRI BITO = 1 INHIBIT MATRIX WORD INCRE~ENT MODE. 
SR1 BIT1 = 1 INHIBIT LIST ~ODE. 

9. NON STANDARD PRINTOUTS 

NONE. ALL PRINTOUTS HAVE STANDARD MEANINGS AS R~PRESENTED IN 
OEC/Xll DOCUMENTATION. 

10. MODULE TEST ENVIROMENT 

THE NCA MODULE IS KNOWN TO OPERATE UNDER THIS ENVIROMENT: 

#1 PDP-ll/34 CPU WITH 64K #2 PDP-11/4i CPU WITH 29K 
Tell 2 DRIVES RK11-D ORI VE 
TM 1 DRIVE 1''411 1 DRIVE 
VSVDl 1 SCOPE NeV1IA 1 UNIT 
NeVI A 1 UNIT nJ11L UNIT 
LPl UNIT 

#3 PDP-11/34 CPU WITH 32~ 
RK11-D 1 DRIVE NCV 1A UNIT 
KWl1L 1 UNIT 
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OPE~ 
OPeN oprN 
OPE ~ 
OPPI 
OPE N 
OPEN 
OPC N 

N~~f:. 
;US!D TO <EEP TRICK OF WBDE' USAGE 
;lST DEVICE 10DR. 
~IST OF,VICE VECTOR. 
;m ~~ ~m~: 
~OEVICE INDICIToR 1 • 

1~=t'E~ ~~gll'll ~ 
ISWITCH REGISTER 1 

.**** ••• ****~****.*,~~rt~~*~~~!~t~~*!***********.********* 
; ST U'·S W.lJRD. 
~"ODULE START ADDR. 
~"OOULE STACK POINTER. 
;PASS counTER. 
;H OF ITERATIONS PER PASS=BO. 
~LOC TO COUNT ITERATIONS 
ILOC TO SAVE TOTAL sa'T ERRORS 
;LOC TO SAVE TOTAL ~ARD ERRORS 
;LOC TO SAVE ~OfT ERROR~ PER PASS 
;LOC TO SAVE ~ARD ERRORS PER PASS 
l=u2~sSIIN~a=OISw=iiU=XbftTI~CRO IS CALLED 
;RESERVED fOR "ONITOR USE 
IRE SERVED FOR MONITOR USE 
;PESERVED fOR ~ONITOR USE 
;LOC TO SAVE 00. 
;Lo,C TO SAVE 01. 
ILDC TO SlVE R2. 
lt8E +8 m~ n: 
I~OC TO SAVE P5. 
;,Loe TO SAVE R6. 
fADOR Q' CURRENT CSO. 
,ADOR O. GOOD DATA, OR 
;CONTENTS O' CSR. 
;1¥~'ne'R;A~cg~'~4T~~ 
;TVPE O. ERROP 
;EXPI':CTED DHA. 
;ACTUAL DUA. 
;RESTART ADDRESS AfTEo END Of PASS 
;WORDS TO MEMORY PEP ITERATION 
;WORDS 'ROM ~E~ORV PER ITERATION ,! Of INTERRUPTS POO ITERATION 
;"OnULE IDE"rI'ICATION 'U"B£R=O 
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~AfJV tCLOALL,laSFP 
IJ[lV ~CSP,R1 
"nV er~t~ol+ Y[lV 
A PO .2, PI 
CliP p,"', He SR,-!R 
"NE 1 ~ 
""DV ADDP,(RO) 
I Nf (Ot"l)~ 

·nv AOf?" (~r Arr 01 ff.t' • • nv V<C Ps 1 
lH1V Rl,(RO ... 
A D[, ~~~gRl.2,RO CIIF 
II .~ F. 7 , 

")1'::: 

'/nv Af1DP,CSPA 

;~E&D AUFFEQ V[RT'JAL ~DOR~SS 
I Rf-AD RUFER PIIVS ICAL ADDRESS 
;READ BnrrER EA RITS 
iSI7.E or THE PEAD AUFFEP 
,WRITE BU'fER PHYSICAL ADDRESS 
;WRITF. BUFfER EA .IrS 
;WRITE RUfFER SIZE REQUESTED 
;WRITE ~U'fEo SIZE AVAILARLE 
;CDATA/DATCK ERROg COUNT 
;CDATAfOArC< WOoD C~U'T 
;RESERVED fOR fUTURE USE 

iCLgAR N V11 
&~~DR~~D~5B~E~~I'TER 
LOAD DECUICE ADORE S S 
UPDUE VALnE 
TEST IF DONE 

;LOAD Avr, ADDRESSES 
;lOAD gVT': OF S'R 

;LOAD VECTORS 
;UPDATE 

;qR UNT IL OON£ 
;LOAD '"'OR TVP~ rJlJ"!' 

SEQ 0004 

SEQ 0005 
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~%~~ttI.I~~.~~~~Xl1*2~~*~~~~~~~~~*~~~~~:~.*k~.****w*.** 
TST! : 

G~~1:~:&~gl: ~;~~~n~~~;I~~JIJ:~ ~~x;O~~~~~~~~i~~_ 
~~~ ~I~;~fMP ~~~;TT1~ ~~~Tq7~T! PIT 
B~lE 1~ iRR If NO'!' 

**********w*************.~***~***.**.*****~***~****~*~ 
'ERI'Y 'MAT .CLEAR ALL" CLEARS T~E eso REGISTER 
********************************k****************_**** 
ST3: 
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HPEar~,REGIN 
RREAr~,REGIN m H;~~EMP 
RNE 1 ~ 

~TE~pnp~ v DETIJPN T M[]~IriJP •••• 
~'l'1F."l" en TINIl~ ft.T N X:T P.JC:;T?~J(,T!lPJ. 

TRV T~~ ~E T D~TA PTT 
TEST IF ~o ~IT ~ 
RS r. NUT 
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.~****** ••• ~******************.** •• *R~*******.***.*.*.* 
~~~~1~X.I~~I~~~~~~I~~*~1~~.~~I~*~t.~t~*2~~~*~~I~~~~!~*~ow BYTE 
~"T": 

;~[I~~:Glgl= IJ~~~a~~='la~IUI' i~x~or~I~I&e'lo~. 
vov ~14,@SrR ;LO~D THE S.F. P~GISTER 

~C~" :~#~A~SP :ee~~pT~YGij~~~~~EgFv~;~: PEr.. 
"OV ~SFR,ASTAT ;READ T~E REGISTER 
C"P ACSR,ASTAT ;CO~PARE THE VALUES 
o"Q TST? • "loP IF ,AYE 
i*********~*****"********************************************** 
HRDEP~,REGIN,NULL ;;CLEARING ~IGH BVTE OF CSR REG. CHANGED 
;****************************************************._.**** •• ** 

.**._+*.** •• ***.****.*.******.*****_.***.*****.*******~ 
iVf 01FY THIT "CLfAP ALL" rL"AQS THS SFR REGISTER 
;****************************************************** 
T<::T7 ~ 

~;~;~;*:*i*;~~~;;*;~~*~~~~*~~~~;*;~;';;;~~************** 
;****************************************************** 
TST\~': 

1 ~ : 

;TEMPORARY RETURN TO ~ONITOR" •• " 
;THEN CONTINUE AT NEKT INSTRUCTION. 

;CIHNr.E THE DIU 
;BR IF ~ORE DATA TO LOAD 
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.****************.******************.****************** 
IFLD.T A I ACPOSS T~E BUS ADDRESS REGISTEO 
~***********************~**.***********~**************~ 
TSTlI: 

2' : 

BREAKS,REGIN 
BPElKS,BEGIN .0. tPITO,ACSR 

;TE.PORARY RETURN TO .ONITOR •••• 
;rMEN CONTI~UE aT NExr INSTRUCTION. 

;LOAD E~PECTEO VALUE 

BREAKS,"KerN ;TE~PORIRV RETURN TO .ONITOR •••• 
BREAKS, REG IN ;TKEN CONTINUE IT NEIT INSTRUCTION. 
ISL .CSR ;CHINGE THE DITI 
?NE 1< 'QR Ir -ORE DATA TO LDAry 

;;~;:;*~*;*:~~~~;*;~~*~;;;~;*~~~;;;~~*~*'*~************ 
?;;i;;***·****·******************************~********* 

BREIKS,REGIN 11K_PORARY RETURN TO .ONITOR •••• 
RPEArS,REGIN ;r4EN CONTINUE AT NEXT INSTRUCTION. 
.~, HRITO,AeSR ,LOAD E_PECTED VALUE 

~g~ :~~~:~~F~SfR ~Ea~fiTo~~~E~E~I~E 
~O~ :8~~::gt~t ;~5A~A~~f~~[UES 
BEQ 2< ;l/RR IF SAuE 
.**.***************~***~**************************************~* 
HRDER! PEGIN NULL ·,OFFSET REG. IN ERROR 
;*****~*****t***********'*************************************** 

mm~~~m 
ISL AC SR 
n~E ! ~ 

,TEUPORIRV 0ETURN TO ~O~ITOq •••• 
;THFN C~NTINUE AT NEXT INSTRUCTIO •• 

;CHANGE THE DUI 
1HR lro ~ORE DATI TO LOAn 

SEQ 0008 

THE LOW ~YTE At 

SEQ 0009 
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iVEPIH NO DUAL RFGISn;p SELfCTll'1 
;~******************.*~*~************************.***** 
TST13 , 
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H: 
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5~: 
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nOO?7 

~WH 
002714' )12777 
)02'22" :116777 mm:mm 
002144" 104400 

g8m~: n 7707 
042167 

102764' 052777 
002772' '52777 

003000" 000004 

0030(,6' JJ5l67 mm: ~O<;?6' 
nD 14(':t 

003~20' 104405 

mm: n 2777 
Jt 7767 

1J3H," '16767 

T~5n' ;m~~ ~ 3 5'" o 3 64' JO 14[< 3 

888m: 
000002 

17777' mu? 
175550 

888m 
001000 
g08~P 
o~o606 
000000' 

mm' 
mm 
000013 

175')42 

1 7 57~ 4 
17"i700 mm 
175704 
175liS2 175644 

75636 

175430 
175422 

000000" 000000 

0040 a 0 
175554 
175414 
~02000 
175154 

175562 
1753H 
175]66 mm 

~OOOOO" 000000 

000000' ~'OOOO 

'gorn ' b () 00' 
COO 02 175206 

3mgg· !7'i442 

007070 
000000" 
'000<)0' 
004500" 

~OO"OO' 000,124' 
175250 

177774 
175354 

mm" mm 
177000 175334 
P5 500 mm go 05 
ODin 1753~6 
000000 ' 

175300 115126 
000003 175120 

~g~m mm 
c'OOOO J" 003~~';~ 

17'0)70 
t '7S(bSfi 

000000' 000000 

~040DO 1'1522F. 
175220 175H2 
175,,60 175032 mm mm 

"ArVll JeA(ICS2) 22-"DV-73 11:22 PAGE 13 
SEQ 0012 

~ACV11 JOAlleS2) 22-~OV-78 11:22 PAGE 14 
SEQ 0013 



000000' ~OOOOO 

175156 175~~2 

~~~1gg m76~ 

000000' 000000 

mug 175142 

1$: 

~ACY11 30A(1052) 22-NOV-78 11:22 PAGE 16 

1$: 

10$: 

11 S: 

;CLEAR OF~ EXCESS 
ILOAD CO~~INE~ ADDRESS 
ILOlD HIGH 16 BITS ~f Z 
ILOlD LOW 1~ QITS O~ ~ 
,SET RES. A~D ~OD, INn CELL I~TR. ,,"'RLf 
,SET 7. PULSES 
IE~lRLE T~E D,VICE 

IEXIT TO MONITOQ. ~nDqL~ WAIT FOR 

~r:rl 0014 

SEQ 0015 



mm= l044C1 
003404" 104407 
003410" 10441] 

0·j3420" 800J24 

00 H10' 
003472" 
003414' 
10Hn" 
003500 " 
004500' 
005500' 

000240 
000240 
000240 
13mg 
mm 

114f 11 

~~~~A8Fo~nll SI~!~~v~~~QfI~~g 
A8ASE = 8gqqR 210* 
AC SP 1 A5 * 35A 

443' 

W· 
lOOP lOOOO6R 151' 
ADOP22= DOlODe ?~H AD~ mm~ p' ASB 9' 
ASTAT 0OO104R IAH 

l~( : 
')Q)* 

AVECTI= 000000 211" 
A~A s ~8;~m 1 0 0 '! 
RAA 22lfr 
"ARI 0002100 22S' 
BEGIN OOOOO~R ~ 49' t'5 

3q3 
441 
516 
606 
682 

81TO g88m 2) q~ 
BIT! 2)H 
R IT 1 0 )02000 2094 mn m~88 m~ 
SIT13 ) 20 00 209. 
8 IT 14 o 4080~ 2094 

un° o ~8 84 m: 
BIT3 OuOHO 209ij 

m~ 6~~m ~H' ~Qft 
BIT6 o 100 2l9ff 
8 IT7 000200 2J9. 
B ITO mm i~g ~ RITa 
BRgn,= 104407 ~ 9~ 43 

42Q 
'i liD 

BRI 0OOO12R m. 
SP2 )JO~DP ISH 
HODS 104421 2~9~ 
Bun mm~ Ii~O 
SUfO IQ6 
~un D04500R 502 
81102 mmR 6R4 
CDATA~= 2J9. 
CDERer 000144P 2J4. 
CDwarT OO"14I)R 2 J""i ff 

"InOIJL;:: 

218 
j14* 
72' 

4S9* 
532' 
Ii,A 
231 

2' 3 

273' 
jAQ* 
492 
596 
2/R 

1'1 
2<4 
l' 6 24 
304 
442 
'528 
.<13 
603 
385 
214 

m 
215 
212 m 
637 r 5 13 

25 I> 
344 
421 
'5 'il 

633 

715" 
'j5q 
,22 
141' 

~~rvll 30A(lr~2) 22-00.-78 11:22 PAGE 17 

~;.~;*~;*;;;;******************************************* 

~~***.******************.****************************** 
TST21 : 

flPE.I\K<::,AE:r.[N 
"Ron, REGI. 
'.OlT~,REr.IN 

Ir!~pnRARV RETURN TO ~ONITOR •••• 
IT~EN CONTINU! AT NEXT INSTRUCTION. 
ISIGNAL END 0- ITERATION. 
I"ONITOR S~ALL TEST END Of PASS 

J"P LOGIC ;QUN AGAIN 

;VWllILE PATCH SPACE 

.RL" 20. 

;ynnlJLg PFAO ~UFFER SPACE 

NOP 
NOP 
NOP 
NOP 

INDP'S MUST REMAIN (NOT A PATCH AREA> 

KUFO: 
!lfJFI: 
AIIF''2 : 

• f'LtI'IW 
• RLI(Y: 
o 
.u'r 

2~6 • 
2,6 • 

~~5~§lp~f~~~~E~)Tl~tE'~~-6~ER1~~~~OL~AGE 
219 220 221 222 m. F5' Fe ~95 • m· 05' R8 90 407' 
4';1 466' 4liB 473' 475 
534 54,) .. 544 5A5* 594' 
6~ 4* 61i5 
242 244 2')1 

:176 296* 297 311' 312 
~~~* 411' ~~ ~, m: 434 

489 524 
611' li03 6401\' 641- ii 49 
229 2Ji) 231 
41 ~. 411 455' 414 573* 

m m 210 27Q 2 q2 
340 343 344 

]Q3 397 398 405 406 
449 450 464 m m '531 547 5"3 
614 fi2e 621 624 638 
688 7~6 m Hi ~1~ 4) 1 4~G 
')19 521 532 555 615 

211 

216 
519 521 532 

20 5 532 54Q 

257 2 li9 270 282 m m 353 m 369 
441 449 450 

son SAl 613 614 620 
6QC 

618 1398 
140. 

19 

m m· m 
4U 412 421' 
483' 482 m= SQ5 * 596 

320' 321 335' 
460 • 461 467' 
533- 534 543 ' 
655' 6') 8 663' 

593 615' 655 

2~3 291 2Q2 
3,2 3')3 3(,1 
415 m m 485 
561 564 580 
645 652 661 

m 678 1J~ 

m m m 
499 500 515 
621 676 677 

m· 429" m 

337 
4fA 
544 
665 

102' 

300 
36B m 
581 
668 

m 
516 
682 

SEQ 0016 

SEQ 0017 

331 355' 
432 434 m: m: 

357' 358 
474" m· 586' 

306 301 
369 316 
42B m 50B 
590 599 
616 677 

330 m 406 
553 554 
683 123 



OFF 000254R 
OPEN = 000000 

orOAS = l~4420 
PA~ijHT = 8~~tR 
~~PS~ = 5~26 
POPSP2= 0~i626 

mh ~ h 188 
PRTY~ = i 4~ PRTY = 0 
PRTY = 4 
PRTY4 = Jo 00 
PRTV~ = 222~42 
~m7 ~ ~~iS~~H 

SFRHB 8~8274R SOFeN! 042R 
~mw il184i4~~R ~P~W= ~~R 
Skl 8 16R 

SR~ ~ 2 ~~R ~H4 is ~4~ 

mRT 181lg~ SVR~ I t2R 
SVRl I 64R SYR 66R m m 
SVR5 74R 
SVR6 76R 

nmT= UiW 
TRPDFD= i 1~13 TST~OIl= 

UhMA= 4 6R 
TST~O I H24R nit; m~~ 
rSft3 tHOR 
T~T~~ 12li54~ tsh6 iS~ ~~R 
TSH7 82 72R 
nih hUm 
TST3 o00562R 

638 

564 

279 
485 

727 

207f 

m 
259 
156 

HZ 
645 

209! 

209H 

5~5 
573 

564 
23H 

m= 
577* 

356' 

207 
555 

2J3H 

517 

675* 
722H 

t~8~~lR~~~~~~fl)TA~lE~~!-6~ER1~~~~OL~AG' 2) 

~l~ i~~ l~l ~~~ ~6! 4'2 

m. m* 
319* 

531 642 

706 
624 688 

300 
4Q2 

m 
432' 
157 mH 
711 

625 
594 

315 
508 

m 
433 m 

693 
635 

624 688 

m, 
578' 

294' 
481 
579* 

615 678 

57B 636 

m 574 

612~ 

70 H 

324 
52 B 

m 
453' m 

656 

334' 
494' 
592' 

704 

293' 
541* 

340 
537 

m 
460 m 

691 

m, 
617* 

29 6 
543 

3~1 
'i 47 

m 
503* 
177 

94 

3<;4' 
504' 
636' 

176 
5Q"\ 

m 
505 

m 

m= 

m 
571' !79 

9q 

m= 
643' 

m: 
6<; 4' 

437 
652 
6ll' 
191 
201 

373 
~31 'lit 

6R7 • 

.~ 1 <, 

J 1 " 

3'17* 
04. < 
704< 

SE~ ou 19 

419" 
~C;'111r 

7)~' 



1m Tiii m r5 ' ?q ~ 
TST6 35U 
T5T7 ~ ~W~ f 1~70 mm m m: o 0 OSR 
VECT8i 8 gao~~ 23H 6qg* m; m miRR o AOR WASlDR o 01 4R lQ6~ 
"'AurEA 

Iii I!'! mi '~BUFPA 
"'BUFRQ o 0 4~R ~BUFSZ 2~H 
lIeR 000 56R m: 2~O 

~g~8 gS& m IQ2t 
XFLAG o 03~05R rOt pE~P 38 ~~R 6~t ~71' TX SH mH ~\~! 005502R 73U 7 OH 

ABS. mm m 
ERRORS DETECTED: 1 
DEFAULT GLOBALS GE.ERATFn: 

~G~2~~4:~C~A~I~~L~~~b~~~M=oo~cn".x.c.IQ 
RUN-TI~E RATIO: 331'5=5.7 
CORE USEO: lX (13 PAGES) 

"'CVII 301(1052) 22-.DV-1~ 11:22 PIC" 22 
CqOSS PEFERENCE T~HtE -- "SER SV"Q1LS 

~70* 
~7J 611* 

m= 713 114' 

188' 3qg 454" 467 '5'12-- ~J1 

mn mt ~R4' m, 332' 334 
98 322 326< 

4454 40 54 506 SIU 545 54q< 

740ft 

SF.~ 0020 

614' 663 7"1* 

316 34~- 346 ,n- 5"2'" 
348' 359 3~H 314 319# 
5'i6 6H 6Qqn 616 672 • 


