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.REM_ 

IDENTIFIC.IITION 

PRODUCT CODE: JlC-F429J1-I-IC 

PRODUCT NAr>lf.: CXMNE~0 MNCrO MODULE 

PPODUCT DAn:: SFPTEMBER 1978 

r-.<J\INTAH1ER: DEC/Xii SUPPOPT GROUP 

TBf INFORMATION IN THIS DOCUMENT Is SU8JECT TO CHANGE 
WITHOUT NOTICE AND S~OuLD NOT Rl CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESP0~SIRILITY fOR ANY ERRORS THAT 
MAY APPEAR IN THIS MAtUAL. 

THE SOFTWAR~ DESCRIBED IN THIs DOCUMENT Is FURNISHED TO THE 
PURCHASER UNDER A LICENSE fOR llSE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOP USE IN SUCH SYSTEM, EXC~PT AS MAY 
OTHERWISE BE PPOVIDED IN WRITIN~ BY DIGITAL. 

DIGITAL EQUIP~FNT COPPOPATION ASSUMES NO RESPONSIBILITY FOP 
THE USE OR RELIABILIty OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (e) 1979,1979 DIGITAL FQtTJP~FNT CORPORATION 
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1.0 ABSTRACT 

THE MNE IS AN rO~OD TKAT FXERCISES THE MNCDO DIGITAL OUTPUT. 
THE MODULE COPSISTS OF A READ-WPITE SECTION OF THE INTERNAL 
DATA PATH'S OF THE MNCDO LOGIC. 11P TO 8 MNCDO'S CAN RE EXERCISED 
WITH THIS MODULE. THE "~NR· MODULF CAN ~F ENABLED TO OSF THE 
MNcnO TO WRAP.AROUND DAT~ INTO THE MNCDI. IF YOU HAVE SELECTED 
THAT OPTION, yOU SHOULD DESELECT "MNF" MODULE. 

2.0 REQUIPEMENTS 

HARDWAPE: ONE MNCDO (DIGITAL OUT). 

STORACKII MNE REQUIRESZ 
DECIMAL WORDS: 407 
OCTAL WORDS: 627 
OCTAL BYTES: 145b 

3.A PASS DEFINITION 

1000 OCTAL PASSES THPU THE LOGIC ~ND INTERRUPT TESTS. 

4.0 EXECTITION 'T'I1~E 

ONE pASS Of THE MNE MODULE RUNNING ALONE TJKfS APPROXIMATELY ONE 
MINUTE. 

5.~ CONfIGURATION REQUIRE~ENT5 

DEFAULT PARAMETERS: 

DEVADPI 171260, VECTOR 340, PP1: 4 

DHCNT: 1, SRll NIA 

REQUIRED PAPArETERSI 

NnNE. 

'1IW~~,. 

SEQ 0002 
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6.0 DEVICE/OUTPUT SET-UF 
m$~mm~.m_9~~~~~m~_~~ 

NONE IF THE "MNB" MODULE IS NOT SFLECT~D TO AUN WRAP-AROUND MODE. 
THIS MODULE MUST Sf OESfLECT~D If "MNR" IS IN WRAP-AROUND MODE 
AND THE BUS ADDRESS AND VfeTOR IS THE DEFAULT VALUE. 

7.0 MODULE OPERATION 

THE MODULE PEAFOpMfS THF fOLLOWING T~STS: 

FLOAT A 1 ACROSS THE DATA OUTPUT QEGISTER 
FLOAT A 0 ACROSS THE DATA OUTPUT REGISTER 
VF.RIFY BYTE OPEAATION OF THE DATA OUTPUT REGISTER 
READ-WRITE TEST OF BIT 6 OF THE STAUTS REGISTER 
READ-WRITE TEST OF 8IT 4 OF THE STATUS REGISTER 
READ-WRITE TEST OF ~IT 3 OF THE STATUS REGISTER 
OUTPUT DONf FLAG CAN SET 
OUTPUT DO~E FLAG CAN BE WRITTEh TO A ZERO 
OUTPUT DONE FLAG CLEARS wHEN THE DATA OUTPUT REGISTER IS LOADED 
OUTPUT ~ON[ FLAG GENEPATF5 AN INTERRUPT 

8.0 OPERATION OPTIONS 

LOCATION PVtDl CAN BE MODIfIED TO SELECT ADPI!IONAL UNITS. 

9.0 NON-STANDAPD PRInTOUTS 
~~.~~~~e8B_. __ •• ~_q~~~ 
ALL PRINTOUTS HAVE TH! STAN~IRD FOR~ATS DESCRIBED I' THE nEC/Xil 
DOCU~ENT. 

.~ . 

SEQ 0(O11l: 
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141 
142 
143 
144 
145 
146 
147 000000' 
148 ~00<,!00' 047115 040505 04<'! 
149 00919105' 000 
150 P~0006' 171260 
151 000010' 000340 
152 000012" 200 
153 (-1009113" 000 
154 000014' 000001 
155 000016' 000000 
156 000020' 000000 
157 000022' 091001'10 
158 1'100024' 00001'1('1 
159 
160 000026' 140000 
161 Nl0030' 000244' 
162 1100032" IOiH'J224" 
163 01 00034' 000000 
164 000036' 001000 
165 00<'!040' 01/J0000 
166 {~0(1l042' 000000 
167 \JQ!09144' 91(7100910 
168 (:1010046' 000000 
169 0001"50' MI0000 
170 000052' 000000 
171 000054" 000000 
172 000056' 
173 000056' 91000013 
174 {(00060' 000000 
175 k'00,,162' 000000 
176 01"0~16 4' '100000 
177 ~\00066' 000000 
178 ~\00070 < 00011100 
179 '~0007 2 < 000000 
180 n00074' 000000 
181 "'00076' 000000 
182 0001017,< 013000(71 
183 00(71102' 
184 1-100102' 000001'1 
185 "'00104" 
186 000104' 000000 
187 000106' 
188 "'0~J106' 000000 
189 0 .. H~ 110' 000000 
190 ~)"'0112' 000244' 
191 "'00114' 000000 
192 000116" 000000 
193 '100120' 00(71000 
194 000122" H'l0000 
195 ~100224' 

196 
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.LIST 

.NLIST 
• TITLE 
DDXCOM 
.LIST 

m:: 
HC, CND ,1~D 
MMEA DlC/Xl1 SYSTEM EXERCISER MODULE 
VERSION 0 23-MAy-78 
BIN 

!II' JIf 

i*********************************************************************** 
BEGIN: 
MODNAM: 
XFLAG: 
ADOR: 
VECTOR: 
BRi: 
BR21 
DVID11 
SRi: 
SR2: 
SR3: 
SR4: 

.ASCII /PNEA 

.BYTE OPEN 
171260+0 

/ ,MOnULE 

34°+0 
.BYTE 
.BYTE 
0+1 
OPEN 

PFT¥4+0 
PPTY0+0 

OPEN 
OPEN 
OPEN 

NAME. 
,USED TO KEEP TRAC~ 

:lST DEVICE ADDR. 
:lST DEVICE VECTOR, 
:lST 8R U:VEL. 
:2ND BR LEVEL. 
,OEVICE INDICATOR 1. 
:SWITCH REGISTER 1 
:SWITCH REGISTER 2 
,SWITCH REGISTER 3 
,SWITCH REGISTER 4 

OF lo.BUFF USAGE 

:********************************************************************** 
STAT: 140000 :STATUS WORD. 
INIT: START :MODULE STAFT "DDR. 
SPOINT I MODSP : ~~ODULE STACt< POINTER. 
PASCNT: p ,PASS COUNTER. 
ICONT: 1000 :# Of' ITERATIONS PER PASS=1000 
ICOUNT: e :LOC TO COUNT ITERATIOhS 
SOrCNT: 111 ,LOC TO SAVE TOTAL SOFT f.RROFS 
HFDCNTI 0 J[,OC TO SAVE TOTAL HAPD ERRORS 
SOrPAS: 0 :LOC TO SAVE SOFT ERRORS PER PASS 
HROPAS: 0 :LOC TO SAVE HARD ERRORS PER PASS 
5YSCNTI 111 J# OF SYS ERRORS ACCU~ULATED 
RAN~UMI 0 lHOLDS RANDOM # WHEN kANO MACPO IS CALLED 
CONFIG: ,RESERVED rop MONITOR USE 
FES1: 0 IRESERVED FOP MONITOR USE 
FF:S2: 0 ;RESERVED FOR MONITOR USE 
SVP01 OPEN fLOC TO SAVE R0. 
SVR1: OPf:1-J :LOC TO SAVE Pl. 
SVR21 OPEN ;LOC TO SAVE R2. 
SVR31 OPEN :LOC TO SAVE R3. 
SVR4: OPEN ILOC TO SAVE R4. 
SVRS: OPEN : LOC TO SAVE R5. 
SVRO: OPEN : LOC TO SA VE Rb. 
CSRA: OPEN :/lUDR OF CURPENT CSR. 
SBADRI IAODR OF GOOD DAT". OR 
ACSR: OPEN :CONTENTS OF CSR. 
wASADRI JADDR OF 8AD DATA, OR 
/lSTAT: OPEN :STATUS REG CONTENTS. 
ERRTYP: :TYP~ OF [PROP 
AS6: OPEN ;EXPFCTi':J) DATA. 
AWAS: OpEN : ACTUAL DATA. 
RSTFT: RESTRT :RESTART ADDRESS AFTER E~D Of PASS 
I'. nTO I OPEN ; WaF< os TO MEMOR Y PER r TEPA II ON 
WDFR: OPEN : wORDS fROM MEMORY PER ITERATION 
IN'1'RI OPEN ;# or Ir"TF.RRUPTS PER ITERATION 
IDNUM: ~ ;MODULE IDENTIFICATION ~UM8ER=0 
~iOOSPI 

:*********************************************************************** 

Sf:.Q 0010>,. 
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197 
199 ~h:H1224" fJ0'l006 ' 
199 IH'0226 " Vl000~7 " 
20l' 
.01 (-4f'1~23e ' LI1~HH'It\tl" 

,02 "00232' MolfHllll" 
203 
204 000234" 0000HI" 
205 'H~\()23b" 0"""12" 
.06 
20' \11{"0240" ,WllfHH'0 
208 0~0242 ' pj1!(A~01 

209 "10~00 
210 ,1~40~~ 

211 ":l~',"J2 44' 
212 ~\01J244' 

213 ~\~h~244" "12767 {1~H:WVll 177770 
214 ~'i10252" 01270~ N'i"i224' 
,15 ~~~256' ,,, 1 bUll 177524 
216 "0k1262· "HJ12~ 
217 ~1~0264 " (>H~52~1 

218 ""0266 " 0:10027 C'lL'0234' 
219 \-H}0212 " .01373 
220 'HHn74" 0167.1 1775H1 
221 ~'(~tU00 • '11~120 
222 IcHH002 • .05721 
223 0eD304 ' Oif!llfi 
224 
225 
226 
227 "003~6' "16767 177712 177564 
228 tH';HI4" ".5777 177704 
229 1jjl!1?J320 " 005777 1777.4 

MNEA DEClXII SYSTEM EXERCISER MODULE 
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230 f~0IH24" 

231 
232 ''''.324" "12767 
233 0 •• 332' 016777 
234 "!J'::il4~~" "117767 
235 "00346" "26767 
236 ~~0\H54· M114~3 

237 
238 "."356' 1"4405 
239 
240 ~~yh'J364" 

241 ~""c;364" tP4411!7 
242 t1~.,e37~" 1~44"7 

243 ~\fJ"'374" ~Hi6J67 
244 ra.4~J' C"1354 
245 "004~2' 
246 
247 "0\14012' ~127f!7 
249 ~~,HJ41'~· '1167fJ7 
249 1:'0~416' (~C'l516" 
25~' r.~)~422" 016777 
251 ~'"~4h" 017767 
252 e"~436' "26767 
253 ~\(il0444' "Vi14CH 
254 
255 'H'lI~44b" tfH405 
256 
257 ~l1f'1454' 
259 00!-l454' 104407 
259 ~0C}46'P 104407 
260 00M64' ".6lb7 
261 0~0410" '1~1347 
2b2 &I(~0472' 

263 
264 11i:HH72· ,",12777 
205 "0050~' \)12767 
256 ."0506" 105~77 
207 ~(H'512" "17767 
268 "0052'" "26767 
269 (HW526" 0"140] 
270 
271 .0_530' 1114405 
272 
273 .'''.536' eD777 
274 ~H"544' 012767 
275 """552' 105077 
276 "00556" 017767 
277 f'!(WI 564" 026767 
278 "00572' "014'3 
279 
28. "."574' 1"4405 
281 
2B2 0""502' 
283 '"0602' 104407 
284 0"0606' 10H.7 
285 00.612" 

"""001 
177544 
177664 
17753" 

0 IJ"''''00' 
?0"'0~j(~ , 

1775~2 

0(.i'1'I~0t 

177b24 
17746" 
177 45 4 
177574 
17744. 

~001"H'W' 
0lMJ0~u ' 
177550 

177550 
17767. 
177536 
1775 le 

177630 
177464 

177600 
177446 
177440 

177777 17753" 
~1-"'(A317 111314 
177520 
\77512 177364 
177356 P7l56 

177777 177464 
1774." 177330 
177452 
177440 177320 
177J12 177312 

0~1&!f"~~\' 
0i?l00PW' 

"ACYl! 

OCSp, 
OCSRI' 

DDR I 
PDR 1, 

f)O['lINV I 
PODINS' 

TEt-'P: 
TEMPI. 

RESTRT, 
5TAFT: 
CO'T, 

IS, 

3S I 

DO~n 

0011 

1 $ I 

25' 

007.1 

1 $, 

2> , 

DOl I 

IS ( 

3 S I 

0041 

3~'(1"'n 19 .. ifo"EP.·79 11140 P'GE 6 

ADDR 
AOnp+-l : HIGH HY!E AODRESS 

A~OP+2 
AODP+3 ,HIGH ~YTE ADDRESS 

VFCTOP 
VECTOP+' 

0 
1 
BITDAT="lTI2 ; r.1A tNT INPUT l'HIBIT 
BI1'F.XT'Pllll ;I~ATNT II<PUT STROBE 

MOV H\In~,TEI-iPt : r,OAD UNIT SELECT POlNTlR 
MOV #OCSR,FW ,LOAD AI)DR!::SS POlt..ITE'R 
"nV An(l}:, Rl r LOAD !t.lT 1AL SUS AnOFESS 
MOV R1 , (R0)..- 'LOAD Ol"'V leE ADDRF:SS 
n:c R I ,UPDATE BliS ADDRESS vnUE 
eMp po, #OOR1+2 , TEST IF' D\)NI!: wITH BUS ADI'1Rlo~SSES 
!HIE IS 1~R If NOT 
MOV VECTOR,PJ ,LOAD VECTUR POINTER 
M(iV 1-011 ,( Rr<)+ J LOAD DF.:vrCE VECTOP ADDFE5S 
TST (R 1) + : tlPI'),Arf 8IJS VECTOR VALUE 
M0V HI ,(J.l('o) , ',OAC 2NI) ADDP. 

,VER I FY A M~leno ADoHSS RF SPONSE 

~OV orSP,CSPA r LOAD "US ADDPESS IF AN EPROR 
TST (a0CSR 'TEST OUTPUT STATUS PEGISTER 
TST jilf'Qp , TEST OUTPUT DATA REGISHR 

~nOAT 
"'IOV 
MOV 
MOV 
C~P 

SF" 

to. 1 ACROSS THF.: MNCOO DATA RI".:GISTFR 
tr~IT~,AC5R 
ArSQ,IaDOFI 
IilDOP,ASTA.T 
ACSR,ASTAT 
2 $ 

~LOAP ExPfCT BIT 
,LOAl:' ~'NCDO DATA 
n~EAr ~t<c[')n DATA 
;COMPAFiE 
FAR If SAr.lJ:! 

ReGISTER 
PI':GlStER 

; ******** _ ... ", •• -It '* **** *** ******** olio ...... "'" **** ** *** ... *iIo** ** *** *** ... **** ... 
HP.DE~S,f\F.['lN,NULl, r t..,NCDO DATA REGIstE:R FAlLEn TO HOLD A fLOATING! 

; **** *** .. **** **** ... it '* ****** ............ * ...... * * ........ ... **"" **** ... ** ** ** ...... ** ... ** .. ... 
HP!=:AKs,Pd·.:r.IN 
BF.EAKS,8Er.IN 
ASL ACSP 
ENF 1 S 

,TEi,IPOJ.l.ARY REl'URf.; TO "'Of'.ITQR •••• 
J1HE~! CONjiNUE' AT ~lXl INsr~UCtlON. 

j('HANGE THE DA fA 
;nR IF '\ORt: DATA 

;FLOAT A (i fleFiOSS THE MNCL~~) DATA REGISTrf< 
~~OV jj.!;IT0,tEMP 
~OV l'~,MP, AC5R 
COM AeSR 
MC'lV A.CSFl, tapOR 
MOV rarOP,ASTAt 
n~p lI.CSP,ASTAT 
PFQ 2$ 

rLUAD I"'TTIAL BIT 
II,QAD EXPECHD 
rCOMPLE"1ENT 
'LOAD ~.CDO OAn PEGISHR 
,P~AD MNClJO n.aT,A Rr.;r.lSn;R 
JCO~PARt 
JAR If 5AIoIE 

; * .. *** *4 ** * *** *4* * ***** *.* .. * ... ****. ******* ***** ** * .. **. __ ******* '* * * 
HF'OERS,I:,EGlf;,flULL JI'~NCDO DAtA RF:GIStE.R I'A!LEU Tn '-OLD A n .. OA11I\JG <:> 

~ * ** .. '*** olio'" * ... **** * .. * .. ** ...... * *** ** *** ***"" .. * ... ** **** .. ****** .. * **** .. *** 
~RE"Ks,BE:('lN 
BRE'A~$,AE'Gr'" 
ASL TEI-IP 
fiNE 1S 

,VERIFy 
MOV 
MOV 
CLRB 
MOv 
CMp 
PEQ 

8YH OPE"'TION 
'-1, lilflOR 
#377,ACSFI 
.~OP 1 
POOR,ASTAT 
Ar.SR,ASTAT 
2S 

,rE"'pORD,RY REl'URf'; TO MOt'tl'OR •••• 
JTHEN CaNTI~JUE AT NEXT INSTFlUCT!O~I. 

rCHANGF THE; DATA 
r~R IF' MORE DATA 

MNCDO DATA RE~TSTfR 
;LOAD Mf~CDO DATA Pr,C:ISTF'H 
'LOAD EXHCTED 
,eLF.AP HIGH "yn, 
'READ MNCOO OATA RlG1STER 
,COMPARE 
,BR IF SAME 

; .. ****************** ** ************** *** ******* '* *************** ** HRUfRs,Bt:r.rIJ,r:ULL ,CLEA~ING HIGH B'tT~ CHANGED LOw BYTE 

, *4**** ... -11 ... _*********************4o .. ** ** ...... ****4 ******* * * **** *** 
MOV '-I,@OOR ,LOAD MNCOO DATA REGISTER 
MOV '1774"~,ACSR ILOAD EXPF.CTED 
(LRB ODOR ,CLEAR LOw SYTB 
MOV .OOP,~STH 'READ ""COO OATA REGISHR 
O'P AeSp,ASTAT ,CO"PARE 
BEQ 3& ,Bo If SVE 
J .......... ** ..... *** * *** ** * ** ...... * *** ... *'* ...... **'"'* ** .... *** 4 * '* * * *4* '* .... ** .. "' .... * 
HBDERs,ertaN,NULL ,CLEARING LOw BYTE CHA"'C.W HIGH Byn 

J olio"" ** *' * ** .. " ........ *'** '* .............. ** .. * * .. * **..,. '* .. * ...... '* '* ........ '** * '* * ... * '* '* .. * ........... * 
BPEAKs,BEGIN 
BREA~$,8EGIN 

rTEMPONARY RE:TURf.J TO ~"Ot-ITOFl •••• 
'THEN CONTINUE AT NEXT INSTRDOIO~. 

S~G ~~0.v~5 
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286 
2B7 000612' 012767 
28B A0062~' 016777 
289 ~'"0626' 017767 
290 000634' 026767 
291 "00642' •• '4~3 
292 
293 P0~644' 104405 
294 
295 A00652' "46717 
296 "00660' 017767 
297 "A"6U' 026767 
298 000674' ~010~3 
299 
300 000676' 104405 
301 
302 000704' 
303 1100704' 104407 
304 000710' IA4407 
305 A00714' 
306 
307 "00714' 012767 
3AB 11007'2' ~16771 
309 1100730' 017767 
310 "00736' 026767 
311 A00744' 0014P3 
312 
313 000146' 1~4405 
314 
315 000154' 1146717 
316 1100762' 017161 
317 ""0770' 026767 
318 000776' 001003 
319 
320 001000' 1044"5 
321 
322 0.,0U' 
323 001006' 1044" 
324 001012' 104401 

~~Ql10,"} 

177256 
177372 
177242 

177224 
17734" 
17721" 

00002" 
177154 
177270 
177140 

177122 
177236 
177!~6 

00f1~00' 

0~0"9.I(.'J· 

117262 
177316 
17725~ 

171242 

117344 
171216 
171210 

11716" 
177274 
177146 
17714A 

177242 
177114 
1771~6 
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325 0.1016' 
326 
327 ~01016' 012767 
329 001~24' 016777 
329 ~nl"32' "17767 
ll' ''''''4~' ~267~7 
HI P~IP46' 001403 
332 
l33 001050' 1044~5 
334 
335 0~IA56' ~46777 
336 ~01064' <'17767 
337 ~01072' 026767 
338 f'~110~· "H110P) 
339 
340 ~011.2' 1"44~5 
341 
342 ')9t 1 10' 
343 0<J111" 104407 
344 ~01114' 104407 
345 
346 
347 "~112e' 005~77 
He "01124' ~12767 
)49 0~11l2' 105077 
350 ~"1116' 112777 
351 ""1144' ~17767 
352 ~01152' ,'26767 
353 "01160' .01403 
354 
355 0A!l62' '04405 
356 
357 
]58 .01170' 105077 
359 ".1174' 112717 
360 '01202' 0.5067 
361 "~1206' 005077 
362 "01212' 017767 
363 .~1220' ~~14.3 
364 
365 001222' 104405 
H6 
367 
368 
369 .0123~· 105077 
370 .012]4' 112777 
371 "111242' 005067 
372 001 H6' 105077 
17l ""1252' 017767 
374 001260' 001403 
375 
376 1'01262' 104405 
377 
378 

0~0.1~ 

177052 
177166 
177036 

17702" 
177134 
177"04 

"''''''''~0(4' 
QlfJ~(IIP'H' 

177"~ 
jJI'~!J 2(M" 
177"72 
."0N" 
1771154 
176724 

177034 

117056 
177172 
, 77~44 
177036 

, '7114'~ 
177·12 
177004 

17675. 

177062 
176737 
,76724 

~_ •• ~, 177.24 
176674 
177.12 
177006 176664 

176774 
0r0001 176764 
176634 
176756 
"6746 176624 
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lSI 

2S1 

005, 

18' 

2S1 

,T~ST 
MOV 
MOV 
MOV 
CMp 
BEQ 

THAT ~1T6 OF "NCDO STATUS 
.HIT6.ACSP 
ACSR.'OCSP 
ODCSR.ASTAT 
I,CSJ',ASTAT 
IS 

REGISTf.P IS REAll-WRITE 
'LOAD HPECTED 
,LOAU BIT6 I~TO MNCOO STATUS 
IR~AD ",,COO STATUS REGISTE~ 
,TEST THAT IT sn 
,ap IF SAME , .*.* ........... ***** ........ ** .*.* .. * ....... * ... ******* *.** *.* ** ..... * .... * ........ .. 

~ROEPS.REr,IN.~ULL ,~lT6 OF "NCDO STATUS REGISTER FAILED TO Sr.T 
J" •••••• -." ••• _ ••••••••• *.* ................... - •••• ** ••• * ••••• **. 
RIC ACSP.OOCSR ,C~EAR TH~T en 
MV onCSR.AST'T 'PEAD ""COO STATUS R~GIS'CER AGAIN 
CMp ACSR.ASTAT ,TEST THE BIT 
BN~ 2S ,RR Ir CL~AREO 
J •• **** •• *** ••• *** ••• * •••••••••••• * ••••••••••••••••••••••••••••• 
HRDERS.REGIIl.NULL ,81T6 OF MNCOO STATUS P,'GISTER FAIL~O TO CL~~R 
: ... ***** ... 4. **** ... * •• *** ••• * •••• ,,*._ ••• *.*. _ •• _ ...................... .. 
BREAK •• REGIN 
BR~AK$.a£r.IN 

.TEMpOPARY PETURt.! TO ~tONITOR •••• 
!THEh CONTINUE AT NEXT INSTRUCTION. 

,TEST 
MOV 
MOV 
MV 
C~'P 
BEQ 

THAT alT4 or ""COO STATUS 
.~n4.ACSR 

REGIST~R IS REAC-WHITE 
I LOAD EXPECTED 

ACSP •• OCSR 
OOCSP.ASTAT 
AeSR.ASTAT 
IS 

ILOAD BIT4 INTO IINCDO STAT~S 
IR~AD II~CDO STATUS HGISTF.R 
'TEST THAT IT SET 
,8H IF SAME 

R~GISTER 

J ••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••• * •••• 
RRDERS.SECI", NULL ,H1T4 OF "NCDO STATQS REGISTER fAlLED TO SET 
r ••••••••••••••••••••••••• ** ••••••••• *** •••••••••••••••••••••••• 
ale ACSR.OoeSR ,CLEAR THAT HIT 
MOV OaCSR,ASTAT 'READ ""COO STATUS .EGlstER AGAIN 
CMF ACSP.ASUT ,TEST THE SIT 
SNE 21 'MH IF CLEARED 
r ....................... ** ••••••••••••••••••••••••••••••••••• *.*. 
HRDEP$.PEGI~,NULL ,RIT4 0, IINCUO STATUS HEGISTF.R fAILED TO CLEAR 
r *.* ••••••••••••••••••••••••••••••••••• , ••• * ••• **.* •• ** •••• ***.* 

BREA~ •• PEr.IN 
BREAKS.REGI" 

;'Ep,lPORAHY RETUFl:N TO MONITOP •••• 
'TH~N CONTINUE AT NEXT INST~QCTIO". 

"ACYl I 30~ (1052) I q-FE8-79 11,46 P~GE 9 

0061 

IS' 

2S1 

007 : 

0010' 

~OI1' 

,TEST 
MnV 
MeV 
~ov 
Ct~p 

Hfn 

THAT BIT] Of ~NCOO 
'RITl,A("SR 
ArSp,IiOCSR 
ii('lCSP,AS'fAT 
ACSP,ASTAT 
IS 

ST~Tl'S .EGIST~' IS NlAD·'RITE 
1I,0ao EXPECTEP 
,LOAP BIt] INTO MNCDO STATUS RlGIStER 
JP~AD MNCDO STA1US REGISrn~ 
,TEST THAT IT SET 
'Sf< IF SA "l 

J ••••• * •• *_ .................. * ...... -.-••• _._._ •• -._ ••••• * ....... .. 
HROF:NS, 8Erol'. >lULL ,R I Tl OF M'CDO ST'TUS RfG Isn. fAILED TO 51<1 
r _ •••• f •••••••• * _ •••••••••••••••••• _ ............................... *. 
~IC ACSR,.OCSO ,CLE)P TH'T BIT 
I-IOV A('ICSP,A,STAT 'f:lEAD h'~CDO STATUS Re:CISTF,~ AGAl1~ 
C/Jp ArSP,AS1AT :TEST THF RlT 
P"E 2' 'PR If CLEAR~O 
J * ........................................................................ . 
HRDfP$.BF,t;I".NIJLL ,-IT3 Of .'CDO ST~TUS HGISTI£' fAILfD TO CL~H 
: - .... * ........................................................... ** * •• *.* 
HJ:ll.H.$, [.e:c:U. 
,",PE AKS ,RfCIII. 

J TEMPO~ARY R~1 URr~ TO MO"1 TOR •••• 
'THr~ CONTINUE AT NtXl 1~51PUCTION. 

,vtPlfY 
CtR 

T"At •• roo OONE nAG 
@OCSR 

SE~S 

ICLEAR CLeAP~O fLAG 
,LOAD ~XP"CHO 
'ENARLt. 

MI')V 
CLRM 
"'OVA 
MOV 
eM? 
bra 

,RIT'7,ACSR 
~~OR 
'PJT0,IiIOCS~1 
OOCSR.ASTAT 
ArSP.ASTAT 
O(ll~ 

,GEN~RATE MAINT, REPLY 
'READ OUTPUT ST~T~S R"GIST'-' 
,CU.MPAI<E 
JP~ If SAM&. 

J .................. * •• * .... * ••• * ................ * •• * ••• * .... ** ............ * •• * .. * .. 
~PDERS.PEGIN.NULL ,OUTPUT DONE fLAG fAILEO TO SET 
J .* •• * ......................... *. * ......... _----* ........... * ............ -.** ** ••• 
,VERIFY THAT "NCDO DONE FLAr. CLEARS .HEN WRITTEN TO A • 
CLRR .,'OR ,F,NA8Ll 
1<nVR ,"IT0 •• 0CSPI ,GEtH:RATE MAI"T, REPLY 
el,R AC~R 'CLEAR t:XPECnD 
ctP raocsp ,CLEAR OlJTPUT D(J/IIF. fLAG 
~OV .nCSR.ASTAT ,pEAD STATUS 
BEQ 0011 IPH IF SA"t: 
J ** '*. '** ** ...... * .......... * ••••• * ....... * •• *'* •••• _ •••• '* ••• ** ..... _. * .... .. 
I-Ipf'F:R$,a~:CIN,"JULL r'~RITINr. OUTPUT fLAG TO A ZEI-H) rAILED TO CL~Ak OUTPUl' 00 
: ................................................... * * ........... _ ••••••• 

IVERIFY 
CLRP 
MOVB 
CI,P 
CLf~ 
~OV 

SEQ 

T~AT "NCDO DONE 
~OOR 
#RITP.fOCSRI 
ACSP 
,nOR 
onCSR.ASTAT 
D~12 

FLAG CLEARS .~E' OUTPUT DATA REGIS'fER Is 'if ITIE" 
":NABL~ 
IGENERATt ~AINT, REPLY 
ICLEAR EXPECTED 
IWRIT~ THr OUTP\ll OATA fEGISTE~ 

'REAL) OUTPUT ST~TUS REGISTER 
,PM IF CLEAREO 

J ........ - ... **** ..... *. * ................. *** .. * ..................... * ....... * 
HROER$.~EGIN.~UI.L ,OUTPUT DONE fLAG "AILED 1'0 CL~AR 
J ......................... * .................................. * ......... . 

,wHEN OUTPUT DATA H£GlSTf.R .AS "RIT'fE'; 

, 



MNEA PP'C/X11 SYSTF-f.' EXEPCISFJ.< I-HlIllJLE ,""ACYl1 30A("'52) 19 .. fEH-79 11:4b PAGE 1'-' 
Xl<NEAC,P1! !9.fE~.79 ,"22 

3H ;INTEPPUPT TEST VERIfY MNCOO DOES lNTElJfWPT 
3B~ "H127C''' [0012, 
3BI ~'O127(?" 1~44"'7 {HHHW(," FPEA1<$,P.EGI'1 ,n;:'PORA~ y RI:,:'l'URtJ TO i~ON1TOR •••• 
382 001214' 1"'41:07 1{I~'\~~'ilVl" P.pEA!<. S, RECrN I THF.:N COI'oTl"JUE AT NF:XT rfo;STRUCTION. 

3B3 P"t 391"-'" "12777 (/'~11 346" 176726 />',OV 1I1S,!5nor~p.!v : LOAD !-IF-TURN VErlOR 
384 f1~\ 119J b " 116777 17_500 170722 I~()VR pI:? 1, IiIDOD JtlS , LO.D Fl~TUP"l. 1.FVU 
395 0l')t314 " 105077 176710 eLBA raDOR J E.NABLl 
386 "'11'32~" 112777 ~(HH'~l 1 767"'~ Mf)VB tlFl.lr~,I\lOCSf(l :r::ENERAH .. !~AINT, FEPLY 
lB7 "'~132b" 051.777 0ol~1(W 176670 PoJS IlPI'Y'6,IitOCSP ; ~:,~A8LE INTR. 
l8R "VJ 1334" (lI~\'24'" "or 
389 "01336 ' 0~1._'24~' ~OP 

190 ')~\34W' "'\;'~J24f1 t:np 
391 "'~, i 34:2· 104400 ~H)IMHJiI" fXITS,~fGPj r I':)'.IT TO MOj~ 1 TOf.!. /<iOO\ILE wA IT FOR IIJTl!:RRUPT. 

192 
19l ""1346' ""'5077 \ 76652 1$' Ct.k IiIOCSR 
394 :--------------_._---_ .... _------------_ .. --------_ .. ----.---_ .... _---
395 "01l52' 1"I\.jVlV''''4 "'~1~}01~",\ " ~~\ 136"" PJRQ$,AEGIN,jS , QUEUE UP TO COj'TI~UE AT )$ HID PTI 
396 ,--------_ ... _----------_ .. __ .. _-_ .. _--._--------------------_ ... _----
397 ,,~ 136f'1" 0\6777 176652 176646 3 $, tlOV DIlDtN5,l<>nor~If\;V , P<SoT vECTORS 
39a l~~J1366" ~fl5077 1 "16b44 elk IiInonIN'S 
399 001l72' \,1051i'!77 \761>2" cu. ra('lCSR 
400 
4~' 1 ;1)~_TF:pMINr If ',IOT,n'- SEQOF:I'JT I ~L f>'P;C-DO"S ARf TO "' nSTEC , 402 001376' ('1'16)1;7 176640 FINI5Hr ASL Tn~pl P"OVE Lf;FT 
40l fWt4",2· 022767 e,iH34Cl1'" "_6l2 cep 118I"8,TPJ-Pl ,ToS'f IF LAST V lI.LIO UN IT 
4fl4 IHl14t'"'' ('1(11 4: 2,~ REO 3S '~R H" n:s 
4~'5 O~1412 " 036767 176624 176174 fo!TT rq·'p 1, OV In 1 ,nST If snEcn:~ 
406 ~J"" 1 ~ 20" '~V!1003 PNE IS 

" 407 ~'01422 " 104413 0(ijt'l0~"" Fr:DI'TS,nrr:IN ; SIGN ~L END Of ITERATIOI\' • 

'" 
408 ;~10NITOR SHALL TEST Er·o OF rASS 

* 
409 'HJ1426 " 000411 BF JS 
410 ~01430" (i\121f'o0 Vl'W224" 16' ,.lOV IH'CSR, ~~ J G~T ADDf.n:SS porr.TlFl 
411 '\~14]4 " r627'2'~ efON.14 2$ I AnD 114, (fo!~,)+ ,UPDATE COl\lrNETS 
412 ~,pl1440· ,,)2"027 ('o"024P" c'"-'·p ~H\, ITFMF' ITEST If rON ~ ALL LOC. 
413 001444' "O137l fnJ~ 2' 
414 001446' !~~'" 1 & 7 1 766)4 JfAP D/)~ : RlJrl NEXT UN IT 

415 0~1452" 000167 176566 lSI J~P C('1"-iT 

416 
417 0""'liwt • END 

~NEA DEC IX II SYS1£" EXERCI~FP ,.'ODlI!.E "AC¥ 11 3~J\{105n 11!! .. FE8- 1 9 11146 PAG~: l' 
X~NEAO,Pll 19.FFP·79 11'12 C'!HJSS RnTR~NCF. 'TAP,Lf; ... 1JSFp SY,-"QOLS Se,l.I "'01~ 

ACSR rHH~t ~,p ,q·H 232' ?H 235 24l- He- 249. 25" ,52 205'- 2_S 274* 277 
281* 288 29. 295 297 Hli1* WB llfl 315 317 327* 328 3 3 k.~ 

335 ll7 J4Fi* 352 360* 371 *' 
ADOR k't.1~V1~6~ 15~' \99 199 2"1 2e2 215 
ADDR22= I-H1hHH1 197. 
ASS "0"'11 ~6R. P~81/ 

ASTAT lc'i1~' 1 ~ 4R P,61 234* 235 251* 252 267* 268 276* 277 :.Hl9* 29~ 29b* 297 
)i-1Q* 310 31 b* J 17 329* 33" 336* 337 351* 352 362* 373* 

AWAS J.<HWI10P tf~9 , 
BEGIN ,",yHH'I0e1R 

14 '" 
2)8 241 242 i~5 25B 259 271 28~ 2aJ 284 293 l01) 

3"l l.4 313 32~ l2l 324 l3J l4" 34l )44 355 305 37_ 

)" 1 192 3 q 1 30S 4(17 
BITDAT= ~ 1 ~~~H1 209' 
BITEXT= "'~1kJ00 210# 
BIT0 "HHH~Y,J 1~1i 213 212 247 J50 l59 37. 386 
BITI ::: ~~f10f12 1970 
BITIO I: ""'20"" 1970 
BITll = ~HH(HH1 1 q111 21" 
BITI2 (lJ ~0~\II t 911 2~'9 
SlIll :c n2IAr00 1 q1 II 
BITI4 = 04~H1~i1 1 q7. 
BITI5 . 19l01M10 lQ711 
BI Ti ~n'h-H~e 4 197. 
Bl!l = "(H'Wh) P:a71 l?7 
BI14 H(1"W2{-4 19'H l.7 
BITS ::: (hHlr4~ 197. 
BIT6 :II ~'''''100 tQ7' 287 la7 
BIT7 11 N'''20'''' 1 97. H8 
BIT8 :: tHh14e'" t 97' 403 
BlT9 f4"HHHIj 1 970 
BREAKS::: h144",7 t 97# 241 242 ,1.;8 259 283 2"4 l03 3"4 l2l 324 J43 344 

381 la2 
BRI 11~""~ 12F1 152 , 384 
BR2 0"""13R 15l. 
BTOOS • 104421 10" 
CDArAS: I ~4112 t q7 # 

CONFIG ~0"05bB 172' 
CONT IJ"0244p 21B 415 
C5RA 0~,~ 10V1P P~2 /I '21* 
DATCKS' h)4411 I." 
DATERs_ h14404 1970 
DOD INS ~00236. 205' 3~4* 397 398. 
DOD INV (.Hhr214R 204# 19 J* 397* 
DOR 1'I~~'2 3f'P 2fH # 229 23:\* 214 2'5"* 251 2h4* 267 2 7 3* 275* 276 349* 35b* 

369* l72- 385* 
00R1 """2l28 :W2' 21B 766* 
DO" ~"HH0bR "7# 414 
DOl t-'\hn24F 23~. 

DOlO 11011708 B3 358. 
DOli ""12l0R 36l l69. 
0012 "~I27"B 374 380. 
002 '-"l0"402R 245' 
003 "1-'0472P 262' 
004 "00612k 285' 
DOS 0"07148 105' 
006 111110168 325 • 



MNEA (lEe IX t 1 SYSTE'M f:XERC rSf'J:j MO[lULE 
Xt-'NEA0,Pl1 19.'E"B-79 II", 
DO) "H)112\H~ J4H 
OVID I '''H,!(1'';FI: 1 Cj4" '05 
ENDITS= 1 ~14 41 3 1971 4e7 
END$ · 1 (~4 41" 1q711 
EaRnp ~'kJ~106P 1'71 
EXITS · 1114 4~V'i t 97 II 191 
FlNIS" (·"31 376P 40211 
GETP~S· 1~4415 197# 
GWBUFso 10'414 197> 
HSDCNT ¥lOHJ044R 16" 
HPDERS' 10'405 197. 238 

176 
HRDPAS ('I0~051HI 1~9' 
ICONT ""0036R 164 j 
ICOUN T t'00040f1 165 • 
IDNUM "MI22R 19U 
INIT ~~~0'213"'P 161' 
INTR 0001,eR 193 • 
MAP2'S. 104416 In, 
MOON AM ~1~00f10p IU, 
MODSP "00224S 162 195' 
MSGNS = 104403 1971 
M5GSS · 104402 19'711 
MSGS · 1 ~44~ 1 t q7. 
NULL Ii: f.Hh~0~U 197. 239 

]Jb 
oeSR \HJ~22~R 19 8 • 214 

329 335. 
OCSAI 0~"226R 199' 35~* 
OPEN :: ~HW0~h" 149 155 

184 18b 
OTOAS · 10442. 1 Q7' 
PASCNT "0~034R 163' 
PIRQS • (A0,;"'j~4 1 97. 395 
POPSP B "05726 1 Q7# 
POPS?2_ "2262. 191. 
PRn II VJ"'~00~J t Q7' 
PRTY0 :iii "'0~~e''' 153 1970 
PPTY1 II 01(HHH'" 1970 
PRTY2 I: IHHH~0 tQ7i1 
PRTn :;: C:.'0e-14'" t 97. 
PPTY 4 ;: ~~02"'~ 152 197M· 
PRTYS Ii: '"'t'!~24{'1 197. 
PRTY6 = 110"3~" 1 Q7 II: 

PRTY? ;: {i'~~l4~ 1 q,. 
PS · 171776 197_ 
PS' 177776 1 ~7" 
PUSH "~5746 197 it 
PUSH2 :;: '~2464& 1911 
PANOS · 1"44\ 7 , 9711 
RANNUM 1'10l.1054P I) I' 
RESTRT Pk)V'2441< 1 Q", 21 iii 
RES1 ~'n0~J56p 17311 
PES2 -.:HH06t:,R 114'1 
PSTRT '·v"fl112p 19r1l 
SBADP ~"..HJ 102P I ~ 3t 

MNEA Df"C/X11 SYSTEI<I EXt::RCtSF!' ~,()n'!f,F 

XMNEA"'.P11 19.rF:R-7q t 1&22 

soreNT 0(~\~""'42P 166· 
SOfERS' 1'-'44"6 197 II 
SOrPAS '~0MH6P 16U 
SPOINT (~01!J032P 162' 
SPSH · {>\ru~04~~ 11 
SRI k'~~Ct6i-l ISS' 
SF2 "'~'0""2rFl 1;6. 
SF3 (}l0"'~~22R 1 5 7" 
SR4 ~0~~24R "S. 
STAPT 0~e244R 16' 212. 
STAT 'Jfh)"'26~ 1 f, ~\ Ii 
svpe "cA~1~62F1 175· 
SYP 1 ~'~"'i'164R 1 761 
SVP2 NJiJ06bp 177 .. 
SYPl ~)~"'~HHI 176 • 
SVP I t'·ell;~"721=1 179. 
SVP5 ~J0i-''''i'4R 1 1=10f1. 
SVP6 (·(~0~76R t ~ 111 
S YSe~T \-"00it.S21:l 17P. 
TEMP \\':"~24\-.lFl 2?71i 
'1'E:~1 F' 1 1"'~1.1242R 20R. 
TR~Df'~= {1k:l .. H'2'2 1 t'l7. 
VECTOP ~'\"iJV11 I"P 151 fI. 

WASADP ~\~~iVl4R 1 R5. 
wDfR 1\~~116P 19' , 
WDTO 'H'0114R 19\ • 
XFL~G k\~vI.w5P 14911' 

lI.8S, \"0~)V'I~0 'Wtl 
:"" 1456 ;;J(}lt 

r.~p.OPS DI-.:TFCTEI'J I leI 
DE:fAULT GLOHALS GENERATll:': 

XMt>JlA0, x~n;EA('/SOI)ICPF' I S Y"'=f"lDXC Ol~, :1'. "JEA0 
RUN.Tlef., I I ,2 SECOI,IDS 
RIIN·TlM' PArrOI 1>4/3=16,3 
COpE lI5OD' 7< (13 PAGES) 

~\AC 'ill 3f'!A(10S71 t q ... n::~-79 11141' pAGr: Il 
CPr-55 ;;lrr_rf.(FNr~, TAPLE -- IJSEP SYMROLS 

255 27\ 280 293 300 313 

255 271 2'. 293 l~l' 313 

227 228 296* 2'9 2 9 5* 29b 
336 347* 351 3611- 362 373 
3594 ];I-HI 38&* 
156 157 15A 175 17b 177 
18A 189 191 192 193 197. 

t~ACil1 3~~J.(1v!S'}) 19.FEP_,Q 11:46 ~AGE 14 
CJ:;OSS pn fF'p,rE Tr,~V; -- USf-:"" SY~·~~,OLS 

248 
4"'2* 

2"5 

412 
405 

51 " OJII 

32. )13 340 .155 )65 

I 320 333 3 4~' 355 )b5 

308· 3"9 315* 31b 318* 
387. 393* 399* '10 

178 179 1'" 181 182 1 


