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1. ADSTRACT 

"NCA" IS AN "IO~ODR" rqAT EXERCISES ONE Ne-lll INTERFACE. 
TRF NC-lli INTEPF4CE DOES MEMORY INCREMENTS VIA MPR UNTIL 
~ wnoD OR PYTE REACHES ~AJI~UM CAPACITY AND ITTEMPS TO 
CYERFLO~. AT THIS TIME AN INTERRUPT IS GENERATED IT BR LEVEL 1. 
THE INTERFAC£ ALSO DOES TRANSFERS OF DATA TO SERIAL LOCATIONS 
T~ CnR~ VIA NPR. THIS MODE IS TER~INATEO BY A WORD COUNT OVERFLOW 
~Mn CONSPQUENT INTERRUPT. THE RATE OF INCREMENT OR TRANSFER IS SET 
SV A VAPII8LE SPESO CLOCK, WPICH IS TURNED ON BY THE SWITCH ON 
THE HACK 81" THE INTERFACE. THIS SWITCH MUST BE ON TO RUN THIS MODULE. 

* ~nTF: DATA LATF FRRORS OCCUR WHEN RUNNING ON PDP-l1f20 CPO • 
~. R~~UIDFMESTS 

iltrHHiARF'! NC-11A Ii'ITFRHCF' WITfI I-IAJNTENAtlCE SWITCH IN THE "ON" POSITIO"l. 
STODA~P:: Ne. REQUIPES: 

1. DECI~AL WORDS: 2519 
2. OCTAL WORDS: 04727 
3. OCTAL BYTES: 11656 

~. p.~s QE~JNITInN 

n~~ DISS OF NeA ~ODULE CONSISTS UF FIFTV ITERATIONS OF EACH BASIC TEST 
SEQUENCF, W~IC~ RSSULTS IN: 

~C~ PPOGPAv INTERRUPTS - 2,404,750 NON-PROCESSOR REQUESTS. 

J. ~YSrUTIO~ T!U~ 

ICA ?UNNING ALONF' ON PDP-II/IO Tl~ES APPROXIMATELY 30 SECONDS. 

(ON~r~UPATION R~QnIREMR~TS 

n~~.nLT P.R.v~TfRS: 

\i"'VaD?: If'4000, VF'CTC~: 210, IlPl: " O£VCNT: 1 

nS~~IRFP PAR'~ET~qS: 

0Nlv TF pnp-tl/2~ CRU TYPE (REF. TO 8.) 

h. nFVTCE/QPTI~N SETUP 

THE ~C-l1~ vPST H.VF TH~ uAINTENA~Cr SWITCH IN TqE "O~" POSITION. 

SEQ 0002 
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7, ~nDULE OP~RATIO" 

T~P ~IRST ~ODE OF OPERATION IS WORD INCREMENT M08E 
TRIS vODE IS REPEATED FOR 50 INTERATIONS. UPON C MPLETION, 
ono RYTE OVERFLOW MODE IS ENABLED FOR 50 INTERATIONS. 
T~I~ INTURM ENABLES THE EVEN BYTE ~ODE fOR 50 INTERATIONS. 
THIS INTURN E~ARLES THE LIST MODE FOR 50 INTERATIONS. 
npON COMPLETION, AN E~D OF PASS IS REPORTED AND THE MODULE IS RESTARTED. 

q. CPER4TION OPTIGNS 

SP1 IS USED TO INRIRI! TESTING MODES OF OPERATION OF THE NCIIA. 
PITS 0 THAU 2 SHOUtD BE SET TO A ONE IF RUNNING ON PDP-llt20 CPU. 

SRl RIT .. l"li 1 SP 1 8IT 
SRI 81T2 1 
SRl RI'!'1 1 

0. ~O~ STANDARD PRINTOUTS 

INHIBIT WORD INCREMENT MODE. 
I~HIBIT ODD BYTE INCREMENT MODE 
INHIBIT EVEN BYTE INCREMENT MODE. 
INHIBIT LIST MODE. 

NQNE. ALL PRINTOUTS HAVE STANDARD MEANINGS AS REPRESENTED IN 
DECIYII DGCUN~NTATION. 

H. "GDULt; TEST ENVIROMENT 

THE N~A ~On"LE IS KNOWN TO OPERATE UNDER THIS E~VIROMENT: 
iiI POP-11/20 CPU wITH 2AK 

TCII f DRIVES T"! DRI liE 

#2 PDP-l1/41 CPU WITH 28K 
RKH-D DRIVE 
TM DRIVE 

THt 2 DRIVES NCllA 1 UNIT 
NC1l A 1 UNIT Ull 1 UNIT 
):~H I UNIT UNIT 

POP-II/lO CPU WITH 16K Rl(r-n 2 DRIVE 
'fA f . DPIVES 

l!3 jf4 PDP-l1/34 CPU WITH 28K TCll t DRIVES TM DRIVE 
"lCllA 1 UNIT TAll 2 DRIVES 
A l, 11 1 tI N I'J' 
""'fiL UNIT rBiA I HNIT NIT 

Ull I UNIT 
VSV01 1 UNIT 
RKll-D 1 DRIVE 

SEQ 0003 

$ 
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:eEf~1 SPSIZ ;MonOLE STACK STARTS RERE • 
• WORD 0 
.LIST 
.ENOR 

~2Ql~i •• *************.**.*.**** •• ***.**.*.****************************** 

SEQ 0004 

SEQ 0005 



000230' 1648QO 
gO~~~F 164 ~2 
o~c H" 164gc4 
o~~ ]6" 64 H 
00024~' 164010 

888m: 19~m 

MeAD DECIXU SYSTEM EXEPCTSER ~ODULE 
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INTER: 50. ;SUB-SECTIon INTERATIOI EXECUTION COURT 
;BUFFER ADDRESS ••• LOCAL TO PROGRAM 
RqUFYA, RUffER 

; SPECIAL fUNCTIONS TO INTERFACE 
CLHLD=l 
~&~~W2 
CLDP=l° 
~~~~~6=20 
CLALL=102 

;INTERFACE REGISTERS 

5~~m; m8SS 
XY~OLDI 
ADDREG: 164~84 WCSHI: 164 6 
CIllO: 164 10 
m~t:~' u~m 
gVFI~T; m 
z~~h,: H~ 
ZOWlTl: 276 

;CLEAR HOLD REGISTER 
f8hfit~R.LL OVERFLOW 
JC~!AR ~OX STICK DEPRESS 
l~ 'A'dlNXED~h~1I FLOP 
IC EAR 1 L 

,COMMAND REGISTER 
le~t¥~T_A¥geE~gLCE~I~I~¥ER 
J:ijA8 C03"¥Rfg8R~~~ISTER 
,8US ADDRESS 

,SPECIAL FUNCTION ADDRESS 
,OVERFLOW INTERRU~T YECTOR 
;Z OVERFLOW INTERRUPTS VECTOR 
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~ov #CLALL, BSFUNC ;CLEAR INTERFACE 

SKQ 0006 

SEQ 0007 



000104" 

000712 " 

OO~l1f " 
000124" 
08' 0732" o 0140" o 074f" 

012711 

no 000 4 

q6'6~ o 2H 
104406 

104410 

012167 

8!m~ " 616 
001402 

104404 

005361 
00 13C 7 

000n2"' 016767 

388m: °Bm 
001004" 501067 

mOna: grm 
00l8}6" 81~717 
Qm~4. g~7167 g 5a: 1 m~ 
O\llO56' 104400 

001062' ~ 12177 

00107U" 000004 

881m: £17161 
00010 

001106" 017167 

001114" 104405 

001122" 10441~ 

OOllU" 012767 
001134' 017767 

88lW: mm 
001152" 104404 

mm: ssrH1 

000102 171364 

COOOOO" 000666 " 

111336 177206 

000003 171202 

000000" 000000 

000000 " 

111111 111162 

8~g~16 
1 11 ~ mm 
000000 " 

171670 

177236 17165S 8m~r nm 
000 63~ 
8~~Gn o ~~4 mm mw i 77604 

HH8 
000000 • 

(,00102 117154 

000000 " 0010n' 

111126 11617~ 

oooon 176172 

000000" 000000 

~ooon~ • 
P7100 

OOSO 6 
t 76752 

16746 
17674Q 17674C 

OOryOOO" 

111466 
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PRIME' 

WOPOB~ : 

I SETlIP lNTERRRUPT VECTOR 
;toAD BR LEVEL 
IRE SET Z OVERFLOW VECTOR 

!~e~~RPtrr COUNT LOC. 
ITEST INHIBIT THIS TEST BIT 
!~f 1; '~~G~~ N~X! SECTION 
)RE~OLUTION SE; ~o 32X32X16 
)RASE AT BUFFER TARGET LOC 
)TWO DUMMY READS TO 

iE~~2~~R31~~~LgnAJ=TERRUPT 

SEQ 0008 

,EXIT TO MONITOR. MODULE MAlT FOR INTERRUPT. 

JUNK: 
PlSSCT: 

l ~~I~F~8~T~~~v ~~h~g~P ~d S INTE RRUPIS OF WORO OVERFLOW MODE 

OVSR: HOV #CLALt,oSrUNC )CLEAR THE INTERFACE 
~iRQ$:iiEGiij;is----------i-ti;;E;;E-;;P-Tii-ciiiiTiiiiiE-iT-i;-Aiiii-iiii-----

1$: 
J----------------------------------------------------------------m jCHDCSR,ACSR )READ STATUS 

MOY j ERRTVP 'DATA LATE 
'******* -,*************,.*.***.****.*.*** ••• ******.* •••• ** ••• *.* 
!2t~~~,~lil~'~~~~*******lIl~§*gMI*~~§2~*~~*~g!*~II~~*t~t~*!§I**** 
~ND$,REGIIl 

2$: MOV .-l,ASH ;LOAD "SHOULD BE" VALUE 

3$: 

MOV T'PGETtWASADR )LOAD "WAS ADDR~SS" VALUE m m~~~A§AWAS ;I<m ;m~ VAL E 

~~~ * * '* .. *~ ~ .. '" '" * •• *.'" .** * '*' ,:~~ .;. ~~* 2~." ***** * ** •• **ll'* ** * ••• *. 'II •••• 
6ATERS BEGIN .DATA ERROR III 
, * ****,** '" * I\' '* ** "'*.** **** Jr** *** ** **** *' .** •• ** •• **** *** ********.* .. DEC PASSCT ;,INISHED 7 
BNf WDPnRK ; RR IF NOT DONE 
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)PRIME AND GO FOR TFSTING ODD BYTE NPP'S 
)TEST LOCATION TARGET.l 

nOOPR~' Mnv I'TER PASSCT ;RESET PASS COUNT 
MOV "g~H ~~firOVF I NT m~¥ShmI~EtAY~ TEST BIT BIT PYBVP~ BNE ;oR IF SET TO NEXT SECTION 

onBVOF: CLR ATARG~T ICLEAR TARGET LOCATION 
MOV fl4~~~~mCSR !~~~3~~8B~2~ERYTE 1 MOV 
MOV A~GET, AOFf SET ;LOAD OfFSET REGISTER 
MOV #A80R~G JUNK fib~~~R3~~ ~~~~r~ "OS 1 lfi~C~DCSP + GOI 
M V AADP FG,JUNK 
EXITS,REGIN )EXIT TO MONITOR. MODULE WAIT FOR 

ODDINT: MOY IICLILL,ASFUNC )CLEAR INTERFACE 

~IRQS;BEGiN;l~----------i-QUEUE-iip-To-ciiNTiNUE-AT-i$-ANii-RTi-----

B: ~o;;-----~c;:;iicsii;ACS;;----ii:ooi(-FOii-NPR-EiiRoii----------------------
RPt 5 ;OK 
~2X 13 t FRPTVP lNPR ERRg~ ~ ***** ~ ,************ ******* ****************************** 
;~2~~~{~~~1~'~~~~*******~~~~;1!~~*~~!*~~~~~*~~*~~!~1!~~.~~t¥**** 
ENDS, REel" 

21: MOV ~171400,ASB ;LOAD "SHOULD BE" VALUE 
0nv TARGET~AWAS )LOAD "WAS" VALUE 
~~g S~A'AWA, 16~ST TWO VALUES 
.***********************,******************************.* ••• **** 
bATER. BEGIN ,DATA ERRORII1 ; •• **l'.******~**.****** ************ * •••• **.** •• *_* ••••• *** •• * 

H: DEC PASSCT ;~~NUHIi8T7 DON~ PNf oosvor 

SEQ 0009 

INTERRUPT. 



mm· imU 
OIl~004 116610 
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EV8YPN: 

EVBYO~: 

l~~3fiITPO~~T59UNT 
mSIFI~nBIT THIS TEST 
J~~E R TARCET LOCATION 
w:m8A~091 
I ENABLE NC-ll 

SEQ 0010 

SIT 

JEXIT TO MONITOR. MODULE VAIT FOR INTIRRUPT. 
O~1256' ~12771 ~00102 176760 EVINT. 
001264' ~or004 000000' 001272" 

8811m: mm mm 116602 
00 302' 012161 000032 176576 
DOI31C' 1044~~ reeoeo' 000000 

0013H' 104410 

mBa: mm 
~mu; mm 

r ooono • 

88£m 
116544 

001346" 104404 000000' 

8811~~: 88ilf1 177212 

116560 
1165~0 
176544 

lS. 

2S. 

H: DEC 
BNE 

PASSCT 
EYBYOK JFINISHED ? 

IBR IF NOT DONE 

MACYll 30A(1052) 12-0CT-78 16:54 PACE 12 

000000 • 

mm 
mm 
000000 • 

176434 

mm· 4S ' 

XVMI~R : 
HRGET: 
TARCT! : 
BUFFER: 
LAST: 
.E~n 

JPRIME VORD MPR AGIIN 
JSIGUL END OF ITERATION. 
IMONITOR SHALL TEST END OF PASS 

~~~~~O:oR~ ~O~N~Y~~ POINTER INTO BOrFER AREA 
)2048 ODD-BYTE BOUNDARY POINTER INTO BOFFER 

SEQ 0011 

., *' 
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~~~IDG~5'lll Sr~!~~T~;lni~WR~ MODULE mwpmmw TA~lEO:!-7,~ER1m~OL~'GE 14 SEQ 0012 

tbB~ 888m~ 1 94~ ~31' 369" 407" 446* 

16°i 49 
ADoR~G 8~W4R 316 318 360 362 398 400 439 
ADoR 2= ,0 m. 417 454· 456 ASB 0 06R 339' 342 377" 379 416" 
ASTAT 8gg1Q3~ p~# 378' 379 T* m 4~5' 356 AliAS 

noAoR 
341' 342 

373 BEGIN ~5ft m m ~95 m 3 9 M 4U 
345 363 367 

05 • 3 450 452 459 468 
BITO = QOCOO1 212# 311 

BWo ~ 8~~m m! 354 

B l1=04 266 269 273 285 

8IT11 = &n8~ un un 4 ~ 3 
m~5 ~ g88r~ ~m ~93 
In. ; 080 ;8 28 

m~ ~ O~8°88 ~tU BIT = g 0;08 am ~ 8 rag 
BOUND O~ry354R 21s1 UiAKS = bsamR m m m 
BR 0800~3R m# nOD = 1 4 BUFF~R 0 ~6 ~R 453 462 472 473 474t 

gms= ~~Wr ~1U 438" 

, mb~F~ 8 8A~ Hu 261 2Q2 300 310 327 365 403 434 442 

CLOP = 0~3~~b ~m CLHLo = 
CLZOVF= g 
CMDC 5R 0 0 30R 230# 250 262 284" 314' 317' 331 357' 361" 369 396" 399' 407 

mi 440- 446 
CORFIG S~OO56R 
CORTA 1432R 466 
can = 0 OOC4 222# 

liii~K~= ~~~~~~R ~m 
2<2" 

oA R. = 1 44 4 345 382 420 4~9 

DONE 0~t6pR Hh 4671 

nbVb ~ 4~ 3R 468 
ENof = 5 ~4 0 2m 298 m· m· m· m. ERR YP 8 ~96R ~q5~ ~Q3" 
nBVO~ 0 .OR 24 
EV8VPM 8U~6aR EVINT 5 R 

mn$~ i m m: ~9~i 
3~9 30 401 441 

~~~~o8;~{~11 Sr~!5~T~~ijR~~~6~ MODULE ~mpRmHm) TAHEO:!-6~ERlm~OL~AGE 15 
SEQ 0013 

GII8UF¥= rl44U m! ~m~s= g~~05R 295 . 373 411 450 
HRoHS 0 0~8 SOR 179~ 
ICONT 00 36R r4e mH:T 88 ~m ni INIT 000030R m INTER gggrm m. 352 391 427 
INTR 
JUN~ 000646R 316' 3IB' 321# 360' 362' 39B' 400' 439" 
LAST 0 Ii 654R 476n 
LI52~M AS 3MR m: 427~ 

mCf~= amR 
MQoNAM ~8ooor m: = 8~P = m R 

210ft 

ml~ ~ 18a~g~ ml 
j95 335 373 411 450 

8BkVOK- gg~g06R m. 86 

OODINT O~Arr 353 365# 
8DOPRM 8 ~ R m. m. nr 359" ur FF5ET 8 R 
OPEN = m 165 W m m m. 188 189 190 191 192 

96 
8TOA~ = lr420 rn 392" 430' o¥Fh 8 0 ~S§ 39: 253 m* 353' 

OVi'Nli 0. SL4R ~~fl 306' 431-

~mNT g88m~ ?qh 327# 

m~~T = g8886~R ~b jW 347' m* ur 391" 423" 427' 465" 
367 

pOPS~ = 0r72g 
~m POPS 2= 0 36~ 

PRI~E 0 5 R 
PRTV 0 00 0 

~mY gum ~n. 
212# 

~am o 140 I2B 

·m~~ g~m& m! PRTY6 212 
~~TV7 o m~ 162 212# 

mH bmu ml 
PUSH2 024646 212# 

~ma~ 
RBUFYA mm~ !m 265 438 
RESTRT 0OO300R 200 249# 470 
RES 1 000056R ISH 



:m08;mll Sn!!i~T~~~Rgm MODULE mnlR~~~mE~)TA~lEO:!-~~ERlm:OL~AGE 16 
SEQ 0014 

maT 8~g1m mi SUOR o 0 02R 

~~H~T 8~R~U~ W 261' 292' 30C· 310' 327" 365" 403" 434" 442" 

sOfhi= ~ 44 ~~. 335 

~~m 888m !U 
g~r = 8~Rr~~ uU m 354 393 428 

s~ 0 0 hR 
SR4 0OOO24R 1~8. 

MUP = mm~ hh 246# 

!"l if!' un m ~~ ~ S9R 0 7 R un m~ g ~~~ 
~I~~NT ~~m~~ nu 2~3 T ReET 164 R 282' 286 313' 315 340 341 356· 359 378 395" 397 

m~n= mmR 
4%5 472' 
~ 6' 277' 473. 

,EC OR 00OO10R 1m 255 

mAYR ~~8}S~~ ~m uq: 453- 455 461' 462 

IIDfR 0 HR 

2021 
248' 

IIDTO OOO114R 201 247" 

I~~~~K mam m 348 

iH LO 234R 358" 435" ImIRR 0gA 644R Hh ~~~" UF 47U 

HI 8dm 58 30S" 433" 
~OYSR = 8mm m. 44H 

A8S. mm 3g~ 

mmTDmm~:GEgERAm: 0 

U~~¥~~~ ~c r oy I~~L ~mmu=OOxco~, XNC A DO 
RUN-TIME RATIO: 21/3=6.0 
CORE usrn: 7~ (13 PAGES) 


