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COPyWIGHT eCl 1973,1978 DIGITAL EQUIPME~T CORPORaTION 

SEQ 0001 



LFUF n~C/XII SYSTEM ~XEPCIS~R MODUL~ ~ACYlt 301(1052) 12-0CT.78 16150 PAGE 3 
XLp"rv!.Pl1 12-0CT .. 78 11 :58 

1. AR5THACTI .. _ ..... -- .... 
LPD IS AN INTERPUPT 10MOD THAT EXERCISES 
IHf LPS-AD OR LPS-NP A TO D CONTROL. 
I COhVFRStON IS TAKf. ON EACH CHANNEL 
AMO STORFD IN TABLE A. THE~ REPE~TfD 

ANO STOPFD TN tABLE R. AFTER THE 
LhST CHANNEL HAS AEEN saMPLED A SECOND 
TT~f, ~ACH ENTRY IN lAHLE A Is COMP~RED 
10 TARLf~. THE DIFFERENCE MAY 
V apyro Til!,. VAl,Uf, OF' LOCATIO[\! (WIl'E). 
J~ THE OIFFFRENCF IS GREATER, A 
D~T. FRQOR ~ILL 8F REPORtED. LOCATION 
(rHOUTA) CONTAINS THE FIILr~G CHANNEL. 

2. F"G!llPE"EN'IS: 
.... - .................... . 

HAP"",nRrl LPS-II INTERF~CF WITH A LPS-AD OR LPS-NP 
A TO 0 CO~T~OLLFR INSTALLED, 

STORAGEI: LPO REQUIRES: 

J. PASS n~FINIT!nN: 
--_ ... ----.-.... --

I. DECIMAL WORDS: 811 
2. nCTAL WORDS: 1453 
J. OCTAL AYTES: 3126 

Utl~ PASS OF T~~: LPn ~<ODliLF CO-JSlSTS OF SEQUE~Cl"lG THRtI FOUR 
Ci;AI\i,H:·[,S 512 TIMES F'OR /l' TOTAT, CO"lVFRSION COUNT or 4096. 
1415 IS RFpFAT~n 50 OCTAL TIMFS fOR EACH PASS. THIS CAN BE 
ALTFkVD HY CHANCl~G THE"#50" AT LOCArlO N TIMES. 

4. ~XtrUTlnN lIME: 
.. _---- ............. .. 

~!PT~S ~lTH NUMBEP nr CHANNFLS RUT SHOULD TAKE AN AVERAGE OF' ON~ 
;'\HJ[11F TO CO~q)LE'T," ONF PASS WHP' RUNNING ALONE. 

1 

SEQ 0002 
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5. CON~lGURATION PARAMETE~Sa 

.--~--.-.. -... -.. -.--.... 
DEfAULT PARAMETERS I 

[IVA: 170400, VCTI i, BRU 6 

PFQUIRED PARAMETERS I 

AT CONfIGURAtION TIME THE USER MUST SPECIFY, 

VCTI 
SPI' 

vrCTOR ADDRESS OF"LPS-AD 
81T15=1 DMA CONVERSIONS (LPSADNP) 
8IT15=0 BR CONVERSIONS (LPSAD12) 

6. OEVler OPTION SETUP: ._-_ ... -.-.•........ 
NI')N~ REQUIRED 

7.~ ~OD"LE OPERATION, .. -.-•... -...... . 
7.1 TEST SEQUENCEI 

A. START, USING THE DEVICE ADD~ESS, THIS 
SECTION OF CODE DETERMINES 
TH.E CONTROL/STATUS, DATA 
BUFFER REGISTERS ANn VECTOR. 

~. TESTADI IN THIS C"OE, A CONFIDENCE REGISTER 
TFST IS PREFORMED ON THE BASIC 
CONTROL/STATUS REGISTER. 

C. TSTCARS IF TilE NPR CONTMLLFR WAS SELECTED, 
A CONFIDEMC£ TEST OF THE CUR~E~T AOD~ESS 
RfGISTER Is EXFCUTEO <15 BIT REGISTER>~ 

U. TSTwCRI IF TilE NPR CONTROLLFR WAS SELECTED, 
THIS SECTION OF CODE EXECUTES A CONFIDENCE 
TfST or THE WORD COUNT REGISTER <12 BIT REGISTER>. 

E. TSTEXTS If THE ~PR CONTROLLER WAS SEbECTED, 
THIS SECTION Of CODE EXECUTES A CONFIDENCE TEST 
OF THE THREE RI! EXTENDED STATUS/CONTROL 
PEGISTER. 

SEQ 0"] 

I 
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F. PRIMEr THIS SECTION TESTS 'SRI' rOR 
THE TYP~ OF A TO n rONTROLLER. 
AN A TO D CHANNEL IS SELECTED AND 
THE A TO 0 IS ENABLFO TO 
INTERRUPT. 

G.~ SMPADl IF TH! SIMPLE CSR> A TO D 
CONTROL WAS S~LECTEO, THE 
INTFRRUPT wILL RETURN HERE 
AND THE ERROR BIT IS TESTED. 

G.t SMPADll THIS SECTION OF CODE STORES 
THE CONVERTED VALUE IN ONE OF TWO 
TABLES. IF THE LAST CHANNEL 
WAS SAMPLED FOR THE SECOND TIME, A JSR TS EXECUTED 
10 'ADCK' FOR DATA COMPARISON. 

H.0 NPRADI IF THE CO~PLEX CNPRG A TO D 
CONTROL wAS SFLECTED, THE 
INTFRPUP1 WILL RETURN HERE 
AND THE ERROR BIT IS 
TFSTED. 

H.t NPRADA: THIS SECTION IS SIMILAR TO 
SMPADI 

1. AnCK: TPIS CODE IS THE ACTUAL DATA COM
PARISON ROUTINE. EACH ~NTRY I~ 
"TABLE j\' IS COMPRED TO "TABLE a'. 
THE VALUES MAY VARY IN DI'FERENC~, 
BEFORE ~N ERROR IS REPORTED, By 
THE SIZE OF LOCATION 'WIDE', 
AFTER ALL CONV£RSIONS HAVE BEEN 
TESTED THE -L'D' DISPLAY 
loS I.OADED. 

J. LOADLS: THIS SECTION OF CODE LOADS A SEQUENCE OF NUMBERS 
(0-37) INTO EACH L.E.D. THIS RESULTS IN THE NUMBERS 
o THPU 9, TFoST cALL eITS>, BLANK <NO BITS>, DASH AND 
DEC. POINT IN EACH or THE SIX L!D·S. 

1If 

S~Q 01004 



LPUF rEC/XI\ SYSTEM EXERCISER MODUtE MACY11 30A(1052) 12~OCTe1S 16150 PAG~ 6 
XLPUF0.P\1 12.0CT-78 11158 

8. OPERATOR n~TIONSI &w._.q .. ~~.$.~~~~ 

A. L0CATrO~ (WIDr) CAN BE MODIFIED TO 
vnpy THE .LLOWAAL~ DIFFERENCE BETWEEN 
CONVERSIONS ON EACH CHANNEL 

B. LnC~T10N (~NDCH) CAN BE MODIFIED TO 
VARY THE hlUMB~P OF A TO 0 CHANNELS 
TO RE SAMPLED AND T~STEO. 

C. LnCATION (WHYCH!) CAN BE MODIFIED TO 
INCREASE THE NUMBER OF CONVERSIONS 
BEfORE TESTING RESULTS, rOR A 
HIGHFP NPR/RR RATE ON THE BUSS. 
TillS WILL ALSO RESULT IN A LONGER DELAI BEFORE 
LOAnED. NEij PATtFR~ INTO THE LED DISPLAY. 

9. NO~.STANnARn PRINTOUTS: 
a ••••• _ ••• _ •• ~_ •••• ~~_. 

0nNr; ALL PRINTOUTS HAVf THE STAND~RD FORMATS. 

SEQ 0005 

• 

@Ie 
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216 
2,7 
2,8 
219 
22~ 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
2)3 
234 
2)5 
236 
237 
238 
2)9 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
25\ 
252 
253 
254 
255 
256 
257 
258 
239 
26~ 
26\ 
262 
2bl 
264 
265 
266 
267 
US 
269 
270 

{H'00~'0 • 
{(I00~00f1 

00000~' 
"HI00tH'I~ 
f!0/Jii'J05 , 
000006' 
V1et0010' 
~00~12' 
01t?~013' 
00°,,14 9 

A00016" 
0~0020' 
000022' 
000024' 

000026' 
000030' 
".H1':1I) 32 " 
00"034' 
000036' 
0°"040 11 

~~0042" 
000044' 
~H"~046' 
"~~050' 
~"0052' 
"~f1~54' 
N-!0056' 
~0g056' 
~0~060 ' 
e0~~62' 
(JJ01'064' 
~00"'66' 
00~Qj'0~ 
e00072' 
000074' 
000076' 
0~'!'100' 
000102' 
1J001"2" 
000104' 
M01e4' 
Qi~"'106" 
~00t~6' 
00Q1110" 
M0112' 
M0114' 
~00t16" 

050114 
000 

170400 
ee000 ! 

300 
000 

000001 
e00000 
~00000 
000000 
000000 

140000 
A00250' 
~00224 ' 
000000 
000062 
e0000Gl 
A00000 
000000 
000000 
000000 
000000 
ABe000 

000000 
000000 
M"HJA~ 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

000000 
(H'H'00" 
t'l0k'1264" 
000000 
000000 

040 
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211 e~u120' ~00~0~ 
212 "0~122' 000~50 
273 00004" 
274 
275 
276 
271 
279 
1)9 
29'; 
281 
292 
283 
294 
295 
286 
297 
29a 
2~<.J 
290 
291 
292 
293 
294 
295 
:196 
291 
299 
29~ 
:h}I' 
J"I 
1,2 
]\13 
)04 
)i~5 

31~6 

3"7 
308 
309 
31 (~ f'lQl\!l224" 
311 
112 
111 
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.LIST 
,LPS-II AD DEC/XII EXERCISER MODULE 

lOMOD <LPOF >,t70400,1,6",50,,50 
MODULE 140000,LPOF ,170400,1.6",5e,,50 
.TITLE LPDF DEC/XII SYSTEM EXERCISER MODULE 
DOXCOM VF,PSION 6 2).MAY-78 
.LIST BIN 

r*****-*****·**····*****··**·-·******··_·*·-_·****·_******************** 
BEGINI 
MODUM, 
XFUGI 
ADDRI 
VECTOR' 
BRI, 
BRH 
OVIDII 
SRII 
SR2, 
SRl. 
SR4, 

.ASCII ILPOY / ,MODULE 

.RYTE OPEN 
170400.0 
1+0 
.eYTE PRTY6+e 
,BYTE., PPTY.0 
.1 
OPEN 
OPEN 
OPEN 
OPEN 

NAME, 
,USED TO KlEP TRACK 
,1ST DEVICE ADDR. 
,1ST DE~ICl VECTOR, 
,1ST BR LEVEL, 
,2ND RR LEVEL, 
,DEVICE INDICATOR I, 
,SWITCH REGISTER I 
,S~ITCH REGISTER 2 
,SWITCH REGISTER ] 
,SWITCH REGISTER 4 

OF WBUFF UUG~ 

r lit * *_ .. 1It"' •• * ." ... *.iII '* '* * ** ** .... *** ** ... ,** ..... ** .... of **** .......... *. ** ... * ** ** ** ** ** * fit * .. 
STAT' 140000 ISTATUS WORD, 
INIT, START ,MODULE START AODR, 
SPOTNT, .ODSP ,.OOULE STACK POINTER, 
PASCNT, 0 ,PASS COUNTEP, 
ICONT, 50. " OF ITERATIONS PER PASseS0. 
ICOUNT, 0 ,LOC TO COUNT ITERATIONS 
SOFCNT, • ,LOC TO SAVE TOTAL SOFT [RRORS 
HRDCNT, 0 ,LOC TO SAVE TOTAL HARD ERRORS 
SOFPAS, 0 ,LOC TO SAVE SOFT ERRORS PER PASS 
HPDPAS, 0 ,Loe TO SAVE HARD ERRORS PER PASS 
SYSCNT, 0 ,. OF SYS ERRORS ACCUMULATED 
RANNUM, • ,HOLDS RANDOM, WHEN RAND MACRO IS CALLED 
COHFIG, ,RESERVED FOR MONITOR USE 
RESI' 0 IRESERVED FOP MONITOR USE 
RrS21 0 ,RESEPVED FOR MONITOR USE 
SVP0, OPEN ,LOC TO SAVE P0, 
SVPI, OPEN ,LOC TO SAVE RI, 
SVP2' OPEN ,LOC TO SAVE P2. 
SVRH OPEN ,LDC TO SAVE R3. 
SVR4' OPEN ,LOC TO SAVE R4, 
SVR5' OPEN ,LaC TO SAVE RS. 
SV~6' OPEN ,LaC TO SAVE R6, 
CSPA, OPEN ,ADOR or CURPENT CSR, 
SBAD~I ,AonR OF GOOD DATA, OR 
ACSP, OPEN ,CONTF-NT5 or CSR, 
WASADRI ,ADOP OF BAD DATA, OP 
ISTATI OPEN 'STATUS REG CONTENTS. 
ERRTYPI ,TYPE OF ERROR 
ASB, OPEN ,EXPECTED DATA, 
AWAS, OPEN ,ACTUAL DATA, 
RSTR!I RESTRT ,RESTART ADDRESS AFTER END OF PASS 
WDTD, OPEN ,WOPDS TO MEMOPY PEP ITERATION 
WOFRI OPEN ,WORD8 FROM MEMORY PER ITERATION 
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ItlTR I OPEN 
IONUM, 50 

.REPT SPSIZ 
• NL, 1ST 
"i'.'ORO 
.LIST 
,ENOP 
.LIST 
.LIST 
• LIST 
,LIST 
,LIST 
,LIST 
,1,IST 
.LIST 
,LIST 
.LIST 
.LIST 
,LIST 
.LIST 
,{,1ST 
.LIST 
.LIST 
,LIST 
OILIST 
.LIST 
,LIST 
,LIST 
,LIST 
"LIST 
.LIST 
• LIST 
.LIST 
,LIST 
.LIST 
.LIST 
.LIST 
.LIST 
,LIST 

,lor INTERRUPTS PER ITEPATION 
,"OOULE IDENTIFICATION NUMBER=5" 
."OOULE STACK STARTS MERE, 

MODSP I 
,********~**.*********************.****.********.****.********4********4 

,LIST' 
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lI4 
l'S ,LIST 
J\6 
lI7 
31B 000224 ' 001000 ADPASS. 1000 ,NUMB~R ON TIMES THPU ALL CHANN~LS BEFORE "ENDPASS" 
319 
l2. 000226' 000004 WIDE' , + OR ... COUN' SPREAD ON AN A TO 0 CONVERSION 
321 00"230' 000003 ENOCH' ,HI~HEST CHANNEL TO BE TESTED <77 
322 000232' ~00.01 WRYCN" rCOUNTER BEFORE CONVERSIONS ARE TESTED 
323 
324 ,LPS-AD COMMON DEVICE ADDRESSES 
325 

I 326 000234' 170400 ADCSI 170400 ,A TO 0 STATUS REGISTER 
327 0002)6' 170402 ADDBR. 170402 ,A TO D 8UFFE~ 
32B 
329 000240" 170436 ADMRI 170436 ,NPR A TO 0 OPT TON ADDRESS 
330 
331 000242' 17e401 ADCSHB' 170401 ,A TO'D STATUS <HIGH BYTE> 
312 
313 ,1,PS-AD COMMON DEVlCE INTERRUPT VECTOR 
3)4 
335 000244' 000300 ADINTI 300 ,A TO 0 VECTOR 
3)6 "~l'246\1 0003l~2 AOINTlI 302 
337 
338 
H9 ,NOw SET Up THE ADDRESS AND VECTOR DISPATCH LOC. 
140 00025"- 012167 010000 177636 START I MOV H0000,WDTO ,1000~ WDS TO MEN 
341 0A0256' 012767 0'~"01!1 1776]4- MOV #!0000,INTR ,10000 yNTERRUPTS/ITERATION 
342 
343 01-10264" ,lI&767 177516 177742 RESTPTI MOV ADDR,ADCS ,LOAD DFVICE ADDRESS 
344 000272' 016767 17751~ (77736 MOV ADDR,ADDBR 
345 0~"')00" 062767 000002 , 77730 ADD .2,ADDBR 
346 "003~6" 016767 177474 177724 MV AODP, ADMR ,LOAD DMA _ORO 
347 000)14' ~627&7 000036 177716 ADD U6,ADNR ,TO CORRECT VALUE 
HB 000322' 016767 177460 1777\2 MOV ADDR,ADCSHB ILOAD AnC HIGH BYTE LOC 
349 00033~' ~.5267 177706 INC ADCSHB ,MAKE HIGH BYTE 
35~ 00~334' ~16767 177450 177702 MOV VECTOR,ADINT 
)51 ~0.342' 0'6767 177442 ,77676 MOV VECTOP,ADINTI 
352 000)50' ~62767 0.0~02 17767. ADD '2,ADINT! 
353 0e0156' 016767 177652 177514 MOV ADCS,CSRA 
354 000364' 016767 177b14 002076 MOV ADPASS,AOPAS 
)55 000372' ~12767 002522' 002106 MOV IAOTBLA,TABA GET TABLE A ADDRESS 
356 000400' 012'/67 002724' 002106 MOV IADTBLB,TABB GET TABLE B ADDRESS 
357 000406' 10'415 .000P100' 002506' GETPAt,BEGIN, TABA ,GET PHYSICAL ADDRESS FROM 16-SIT TABA 

35B 000414' 10'415 00~000" 002514 ' , GETPAS,8EGIN, ~ABB ,GET PHYSICAL ADDRESS ,"'ROM Ib-SlT TABB 
359 000422' 016700 0020&4 MOV TABAEA,R0 , GET EXTEN~ED MEMORY BITS 
360 000426' 000300 SWAB P. IMOVE TO HIGH BYTE 
361 00(4)0' 006101' POL R0 ,MOVE LEFT 
362 000432' 04270. 117777 SIC #117777,R0 '~ASK 
363 000436' 0527~0 010~00 BIB #BIT12,R0 ,SET OM. ENABLE 
364 000442' 010067 '='''20t6 MaV R0,~Y£A ,SAVE EA BITS AND OMA ENABLE 
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5EQ ~0~9 

365 
366 II,PS-AD LOGIC TEST 
J67 
3&9 000446' 005077 17756l TESTADI CLP @ADCS ICLF.'~ STATUS 
369 ~0P452" 005777 17755. TST PADCS ,TEST STATUS 
370 0~0456' 001025 SNE 18 ,SP IF rRROR 
371 
372 ~"'0460' 012777 052524 177546 MOV .52524,P.DCS ,LOAD STATUS 
373 AV1~466' "12767 ~52524 ,77410 MOV '52524,A5TAT ,LOAD POINTER 
374 00'1474· 022777 052524 177532 CMp '52524,PADCS ,TEST STATUS 
375 0~0502' 001013 SNE 1$ ,BR IF FR~OP 
376 
377 M0504' 012777 125"12 ,77522 MOV #I25012,PADCS ILOAD STATUS 
379 Me512' M2767 125"12 \77364 MOV #l25012,A5TAT ,I,OAO POINTER 
379 000520' 022777 125~12 177506 CMp #I25012,@ADCS ,TEST STATUS 
380 000526' 001001 BNE 15 ISR If' FRROR 
381 00053A' 00042. 8P PRIOTS 
3B2 
383 0~0532' M1767 17747. 177342 I S I .OV @ADC5,ACSR IREAD STATUS 
3B4 00~54~' ~16767 1 '1741il 177332 .OV ADCS,CSRA ,LOAD AnDRESS 
3B5 ~we546 ' ""5.77 1774&2 eLR ~AOCS IENSURE CLEAR STATUS 
3B6 00"552" 012767 0~0@25 ,77326 'OV '25,ERPTYP ,BIT STlICK IN CIS RF.G 

387 r********************************·****************************** 
388 ~H'l~56~ , 104405 ° "'1-HH·1H • ~00~"'0 HRDEF6,BEGI~,NULL ,CONTROL/STATUS HIt 1" EPROR 
189 r*.************************************************************* 
39~ \oHH!J5b6" 104410 0~"'''HH1' E~D8,REGIN , 
391 
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H2 
393 ~HH'512' 005707 177221,1 PRIMTSI TST SRI ,TEST SRI 
394 @""0576t' te"4r,2 BMI TSTCAR ,aR IF NPR 
395 H0Hb"0' ~0tJ1t b7 000522 JMP PRIME 
396 
397 ,TEST T~E LPS-NP CURRENT ADDRESS REGISTER 
399 
399 0"''''604' ~05077 177424 TSTOR I CLR @ADCS ICLEAR CONTROL 
4~~ 00(H.t1~· " 12777 000fH:"6 177416 MOV U,RADCS ,I,OAD MODE 
401 0"0616' 01.767 171416 177254 MOv ADMR,CSRA ,LOAD ERROR DEVICE ADDRESS 
402 
403 0~0624' 005"" 177411l CLR PADNR ,CLEAR C.A. 
404 00P630- "05067 17725., CLR ASTAT ,CLEAR POINTER 
405 000634' 005777 1774"'~ TST @ADMp ,T·EST C,A, 
406 0!f1"640' 001037 BNE 18 ,BR Ir ERROR 
407 
4~B ~0"'b42" 012777 125212 177370 MOV 1125212,@AOMR ILOAD e.A. 
409 0e'!e6!50' "12767 125212 177226 MOV '125212,ASTAT ,LOAD POINTER 
41 ~ 000656· 022777 125212 177354 CMp #125212,~ADMR IrEST IT 
411 000664' 001025 BHE 18 ,BR IF ~RROR 
412 
413 000666' 012777 052524 117 344 MOV W52524,~ADMR rLOAD e.A. 
4\ 4 00~.74' 012767 052524 1172~2 MOV 152524,A8TAT ,LOAD POINTER 
415 00.702' 022777 052524 177110 C"P '52524,@ADHR ,TEST IT 
416 00"HU"· 001013 BHE 1$ ,aR IF ~RROR 
4\7 
419 ~0e712" 012777 000001 117320 MOV 'I,~ADMR ILOAD 000 ADDRESS <NO ODD BIT> 
419 000720' 005067 117 t 6~} CLR ABTAT ,CLEAR POINTER 
420 0"0724' 005777 17731" TST @AOMR ,TEST IT 
421 ':'0073'"" MI.03 8NE 1$ ,BR IF ODn ADDRESS 
422 
423 000712' 005017 I77N2 eLR @ADMR 'CLEA~ EXT STATUS 
424 ~0""736' •• 041 7 8R TSTwCR ,TEST W"C, REGISTENS 
425 
426 @00740' "17767 177274 177134 lSI MV ~'O"R,AC5R ,READ BAD VALUE 
427 300146" 005077 177206 CLN *AOMR ,CLEAR REGISTER 
428 0~0752' 005077 177256 CLR 9ADCS ,CLEAR CONTOL 
429 00~756' ~12767 0~0025 ,77122 MOV 125,ERRTYP ,BIT STUCK IN CUR ADDR REGISHR 
430 r*************************************************************** 
43\ 00~164" 104405 el-l""0(.t' 0~e0~0 HRDERS,BEGIN,NULL ,CURRENT ADDRESS REGISTER BI1 IN ERROR 
432 1****.********************* •• ************************ •• *****.*** 
433 00",?72' 10441" ~Pl0~"W' ENOS,AECIN , 
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434 
435 
436 
437 

,TEST THE LPS.NP WORD COUNT REGISTER 

4lB 0fH~776 ' 005077 NTWCR, CLR 
43" "0'002" 012777 

177212 
0"0~"4 
177224 
1170b4 
177114 

177224 MDV 
@AOCS 
#4,I3}lDCS 
@ADM~ 

ASTAT 
@ADMp 

,ENSURE CLEAR CONTROL 
,LOAD POINTE~ TO W,e. 
.CLEAR wile,. 440 00t~t0' ~05f17 7 

441 ~HH014' ~"5067 
442 0~'020" 005777 
441 0~'Vl24' "01024 
444 
445 0iJJ1026" 012777 
446 ('101034' 012767 
447 001~42" e22777 
448 0P105~# ."1012 
449 
45~ "0t~52" ~12777 
4.51 0~1r,t6G'1" 012767 
452 t101 ",66' "22777 
453 (wt~74' fHH413 
454 
455 {i!~'t076· 017767 
456 !.:I~' 11 04" 012767 
457 
458 \>HJ11 t 2" 1 "144~5 
459 
'H,l' "'0112~# "H4Hl 

0e5252 177204 
005252 177042 
0A5252 177170 

0"2525 177160 
""2525 177"16 
0!~2'525 177144 

177136 176776 1$, 
"\'1~"1l2S .70774 

~f!vHHH~" ~fHI'~(.10 

I,il.(.-'+"~H.-\+-' r 

CLF 
CLP 
TST 
BNE 1$ 

85252,UDMR 
'5252,ASTAT 
.5252,@ADMR 
1$ 

'2525,@ADMR 
'252S,ASTAT 
'2525,~ADMR 
TSTEXT 

,CLOAD POtNTEF 
,TEST wle, 
,BR IF ~RROR 

ILOAO wle. 
,LOAD POI~TER 
,TEST wle, 
,SR IF FRROR 

.LOAD W,C. 
,LOAD POINTER 
ITEST W,C, 
,SR IF NO ERROR 

~ov ~~OMP,ACSR rPEAO"W,C. VALUE 
MOV '25,ERRTYP ,BIT STUCK IN WORD COUNT REGISTER 
, _ .. *ft ........ *-*.*_ •.•• * •• _ •••• *_ ................... *_.* ..................... 11 ** 
HRDERS.BEGIN,NULL ,WORD COUNT REGrSTER BIT IN ERROR 
,**********.**** •• ****.*******.******************************4** 
E~DS,RE·GI~I : 

:'it.o ~"" 10 



LPDF IJ!:,C'/XI1 SYStFfoI 1:"u:pcrsl'P MnollLF 
XLPI)"tJ.PII tZ-OCr.18 l11S8 

1& I 
,1&2 
4bJ 
464 
1b5 ~~t124' ~A5'177 
4&& e01130' "12777 
4b7 ~~ltl6' ~0Srl1 
4b8 W0t\42' ~~5~61 
4b~ A~J'!46' ~05717 

176 ~~tI52' 001046 
HI 
172 ~Ptt54' 012771 
473 "~1162' "127b7 
474 AAI,7.' "22777 
175 00117&' •• IP34 
47. 
417 ~~t2~~' H12111 
478 0~12~6' 0127.7 
479 .012\4' _22777 
18d 0~1221' ~~t~22 
18\ 
182 801224' P12777 
481 .'\232' 052777 
184 ~0124~' ~12111 
485 ~~t246' .1)2117 
1~b 0vt154' "~10~5 
'.87 

1771114 
P(},~IAVI'} 

177.7~ 
17.736 
1770"~ 

~'i'HH~'" 
~59"HiI~1 

joIIS~~H\~J 

02tHHh' 
f(l2~~!t'·) 

~?"0"'O 

t\!d~H,.1tt 

t'(.HHhl1 
kt1tHh h 1 

I(HH~I ,I(' 

18R ,,',"',{256' l'~5~77 t7b75f:t 
48~ ~ft1262' '05~71 l1b74~ 
49U ~Vt1&" 000417 

177076 

177~56 

17«>7\4 
.17042 

, 77012 
.7bb7~ 
177~1. 

\ 77~ll2 
\7.774 
,76772 
17b76~ 

MACYt' lAA(lA521 12.0CI-78 Ib.5(1 PAGr Il 

,TrST 'H~ EXTF.OEn STATUS REGISTER "ITS 

TSTF:XT. CLR 
~OV 

CLR 
CLR 
TST 
s"r 

CLR 
CL~ 

8" 

'ADes 
",_AOCs 
PAO"~ 
AsTAT 
UDMR 
IS 

,~N5URE CLtA~ cnNT~OL 
,LOAO MnOE 
ICLEAR FXT STATUS 
,CLEAR POINTER 
ITEST IT 
18R IF Y~.O. 

.AITI4iBlTI2, unM~ 
'PITI4IPITI2,A5TAT 
'8ITHI"1 T\2, PAO •• 

,LOAD EXT STATUS 
II,OAD POl'JTE~ 
,TEST IT 

IS .R~ IF F~.OR 

.~ITI l,UDM. 
'RIT1 ),A6TAT 
'"ITll,~AO"R 
, S 

1100,IAOCS 
'2,IIADeS 
.~1T12,UOMR 
• \i)~, OADCS 
IS 

ILOAD EXT STATUS 
,LOAD pnJNTE~ 
ITeST IT 
IRR IF ,,~~OR 

.LOAO INT ENABLF. 
,SET "onE 
lEN ABLE DMA 
.DMA ENR. SHOULO CLEAR INT ENA8L~ 
18R IF RIT SIX ~ET 

.CLEAR !XT STATUS 
,CLEAR I'ONTROI, 
ISTART TEST 

·191 
,.92 MI17'" ,117767· 17674> \7&b04 II. 
493 ~~t21&' ~~5P17 l1b7J~ 

MOV 
CL~ 
CLR 
",ov 

8ADMf',ACSR 
'~D·R 
'ADes 
125.ERRTYP 

,REAIl VALUE 
leLYAR 'XT STATUS 
,ENSU.E CLEAR CONTROL ~94 M~11~2' ~~5"'7 17&72& 

19~ ~~l'J~&' ~t21&1 ~:~~"2~ ,16512 
496 
~97 ~~1)14' tM44MS ~~~0M~' 0P0g~~ 

He 
19~ ~~1)22' '0441~ ~~~0~~' 

LPOf" DEC/Xli SYSTE'" txr~p('SFR I-4l"nllLf 
XJJPOF'J.Pl t 12·')CT-7S I, 15~ 

S'hl 
~'I\ 
S.2 
'5\~ J 
5."4 
51"5 ("~~1)26' t':!1i'5~~71 17b1vJ 2 
51<10 ~H't ))2' ~~\.15767 1164b~) 

5," 11 'of' 1 )16' lelt;:)26 
5.19 (1C~ I l4~' ,-\2777 C\~t " '). 17b676 
'jI.>f',I (''11346 ' .'12171 0t.\~1"\)" 11bb,,0 
51 :' vii" )!)4' .- \ 6777 "~'41 1 )1" • 7665b 
5.1 0(..\f It.-,· ~'t2711 """IH1~,4 .7b644 
512 ;H-i! ,,'1' "12777 177771 " .. 42 
5 \ 1 ~1""1116' .12777 "'J.I"'("~l 2 • 766 1" 
S.4 V1~14~4' 1116717 \4(11 t~5 4 ,76626 
515 ~~t412' M~lt'l4V!6 

51. ~W141 :$' " 12777 \I!!q<1b1· ,7.&22 
5' 1 "'"1422- WS2777 1{l~..,tO~t ,166.4 
s,ij m'14](," 1\ .777 t 7bl!)h ,7b61~ 
~,. • w14Jb· (~vl~~lb 7 I";)tqlj 
51) ,~,lt44'· ,~"'5;~tl7 ~'I~ 1 '.,2 'J 
S2I l'H'1-146' ~"27&7 VOI'''''J? • "'1·'1'l2~ 
S22 (.I~' 1 4!) 4' vvo5277 J7t1'5~~ 

Sll 
51" N'li&0· 1~141f,~ ,),~'l {l~' ~ 1 • 

525 

,81T STUCK IN EXT, STAT REGISTER 
J •••• * ••••••• *.** •••• * •••••••••••••••••••••••••••••••••••••••••• 
H.OF~S.REGI",NULL IEXT~"DFD STATUS REGISTE~ 811 IN ERROR 
J ••••••••••••••••••• * ••••••••••• * ••••••••••••••••••••••••••••••• 
~NOS.~tGIN I 

MACYII W~1I0521 12-0CT-78 Ib'~" PAGY 14 

I PR1MF'P QOllTJNF' 

pJ: I~IF I CLR ~AOCS 

1ST SRI ,T~ST 8TT 15 
kAL 1S"PAn ,RRANrH IF T,,51 SIMPL~ A TO 0 
.OV IPJ'PPAO."ADltJT ISU \IP NPR AD V~CTOR 
.nv If" GADCS J'JOAO C~ POINTER 
Mav TAS.lPII"tlAOMP ILDAD CA REGIST~R 
"OV .4 .... nC5 ,LOAD we POINTER 
'~V '·I.r:a"O~'R .tIOAO we REGISTF.1I 
.OV .2.litAI"CS ILOAD STATUS POINT~R 
.0V P-!YE.A.IitAf)/I!P ILOAO .. n. STATUS kEG15TlR 
k· Ll'An 

TSP-1P,ll"ll MV .5MPAD,.AOINT ,5tT up SIMPL~ AD VECTOR 
HIS .RIT6,.AOCS ,F.NlBtJF. INTERQUPT 

LPAO • .OVR HRI,UDI.TI 
CLR CHOIIT 
CLR AORa ICLnR RUFt"F.R POI"T!:R 
.ov IAUTBt.A,T8PTR ILoon TASLE POI"YfR 
I'e .~Dr5 15TART l TO D 

F XI T$,~FGIN • ~XIT to ~OtJITO~ • MODULt: WAT I fOk 

~EQ 0011 

INIFHFUPT. 



LPor O~C/XII SySTEM EXERCISER MODULE 
XLPDf0,PII 12-0CT-78 11158 

526 
527 
528 
529 
530 
531 
&H 
533 
534 
US 
536 
537 
5]8 
539 
$40 
541 
S42 
543 
5 .. 
$45 
546 
541 
549 
549 
550 
sst 
552 
55] 
554 
555 
556 
557 
558 
559 
5&0 
561 
S.2 
563 
564 
565 
566 
5,,7 
5&9 
56. 
5H 
571 
5H 
571 
574 
575 
5n 

0014b4' 

001464' 000004 

001472' 005777 
001476' 10~020 
0111500' 017767 
001506' 905077 

. 001512' 017767, 
001520' 012767 

001526' 104406 

001540' 011777 
001546' 026767 
00\554' 001031 
001556' 005767 
00\562' ~1I1011 
00IS64' '"2757 
001572' 013767 
001600' 005061 
001604' 000422 

001606' 004767 
001612' 012767 
11111620' 005067 
001634' 005067 
UI630' 005367 
"~1634' \leU,,6 
001636' 000417 

0"1640' 062761 
001646' 0115267 

001653' 116777 
001660' 112777 
001666' 105277 
001672' 104400 

001676' 005077 
001702' 
0~1702' 104413 

0~1706' ~00167 

000,,00' 1101472' 

176536 

176530 176374 
176522 
116520 000156 
000025 ,76360 

0000110' 000000 

176472 900726 
176456 000724 

1600710 

11I1l'27'4' 000702 
171777 1/100672 
000614 

000366 
ee2522' 000654 
0001054 
000&42 
000634 

0"0002 000626 
0011&26 

0/110622 176362 
0A0100 176346 
176342 
000000' 

\7b3J2 

116352 

LPD~ DECIXII SYST,M EXEPCI5E~ MODULE 
XLPOF'C.PII 12-0CT.78 11158 

btS 

0~17I2' 000004 

0~1720' 005777 
001724' 100~25 
001726' 017767 
(H'I734' ~12777 
001742' 005077 
001746' 005017 
""'1752' 017767 
001760' 012767 

001766' 1044010 

001774' 104410 

002000' 011767 
002006' 0210767 
002014' 001017 
002016' 005767 
002022' 001041 
002024' 012777 
0P20J2' 016777 
002040' 012767 
~02"46' 005"107 
002~52' 000402 
0~2054' 005267 
002060' A12777 
0~2~66' 012777 
002074' 012777 
002\02' ~lb777 
1102110' 116777 
002116' 105277 
002122' 11/4400 

"16 "02126' 112777 
bl7 002134' 005~77 
blA 002140' 004767 
619 002144' 005)67 
620 A02150' .01652 
b21 002152' 012777 
022 002160' 0.16777 
.23 ,.2166' 005067 
.24 002172' 005067 
625 "~2116' 000730 

1763\0 

1763~2 176146 
000002 176212 
176272 
176262 
176260 000516 
000002 176120 

000000' 000000 

176232 000470 
176216' 000464 

000450 

000006 
00~460 
177177 
0"0426 

0~042~ 
0~"'~04 
177771 
0~0~~2 
0"'0)56 
~"~J.1 
176112 
00im0'~' 

0~0"'02 
17610~ 

000,,)4 
0~032~ 

00"'006 
0~0324 

00030<) 
0"'"302 

116202 
176200 
M'0424 

"6146 
116144 
176112 
176130 
176124 

,76100 

176054 
176052 

MACYII 301(1052) IZ.0CT-'8 16150 PAGE 15 

ISIMPLE A Tn 0 TEST 

SMPADI , .•.•.......•.•.••......•.•...............•...••..•...•..•....•.. 
PI~Q.,B!GIN. U I QUEll! UP TO CONTINUE AT 11 AND RTI , .•.•.•••.••.•.......•..•.....•..•....•.....•.....•.....•...•.•.. 

III TST pllles ,TEST A TO D STATUS 
BPL SMPADI 
MOV .lOCS,lCSR ,LOAD VALUE 
CLR tAOCB ,CLEAR STATUS 
MOV @ADDBR,AOTENP 
MOV US,ERRTYP ,DUA LITE 
•• ** .......... * ........... ** ......... **** ............................... . 
sorERI,BEGIN.NULL , A TO 0 STATUS ER~O~ , ..................................................... -...... _ .. . 
ENDG,BEGIN , 

aMPADl1 MOv 
C~P 
BNE 
TST 
BNE 
MOV 
MOV 
CLR 
8R 

ADII JSR 
MOV 
CLR 
CLR 
DEC 
BNE 
BR 

AD2, ADD 
INC 

UDDBR,8TBPTR 
ENDCH,CHOUT 
AD2 
AOR8 
ADI 
tAD~eLB, T8PT~ 

'-I,AOR8 
CHOUT 
AD] 

PC. lDCK 
,ADTBLA,TBPTII 
CHour 
AORB 
ADPlS 
AD3 
DONE 

U,TSPTR 
CHOUT 

~D3i MOV8 CIIOuT,UDCSHB 
Mova IBIT6. UDCS 
INca IADCS 

'READ THE DATA INTO A BurFIR 
,TEST FOR LAST CHANNEL 
,BUNCH IF NOT 
,T~ST 8tIFFER 

,ENn OF A, ~E8ET TO 8 

,TEST THE DAta 
,RESET TO A surrER 
,CLEAR STARTING CHANNEL 

"FlNUHED A PASS 
INO 
,rIN ISHED 'A PASS 

,up DATr. THE POtNTER 
,UPDATE THE CHANNEL 

,LOAD CHANNEL INTO HIGH ByTE 

stQ 0014 

EXITS,BEGIN 

DONEI CLR 
TIMEIiI 

UDCS 

,EXIT TO MONITOR, MODULE WAIT .·O~ INTERRUPT, 

,CLEAR 8TATUS/CONT~OL 

ENDtTe,SEGIN ,SIGNAL END OF TTERATION, 
,MONITOR SHALL TEST END Of PASS 

JMP PESTRT IGO SlCX AND DO IT AGAIN 

MACYII 30A(l052) 12_0CT_78 16159 PAGE 16 

I"PR A TO 0 TEST 

NPRADI 
J •••• ~ •• -.--•••••••••••••••• --.-••••• -.-••••••••••• - ••••••••••• --
PIRQa,BEGIN,I. , QUEUE UP TO CONTINUE AT IS A~D RTI , .................•.•.....•....... ----•.•..... --............•.... 

1 It TST UDCS I TEST FOR ERROR 
8PL NPRADA 
MOY PADCS,ACSR ,LOAD YALUE 
MOV 12, aADCS 
CLP BADMR 
CLR fADeS ,CLEAR STSTIJA 
MOY UDDSR, AD TEMP 
MOY ."ERRTYP ,DATA LATE 
••• * ••••••• -•• _** •••• - ••••••••••••••••••••••• * ••••••• *******.*.** 
SOrERS,BEGIN,NULL ,NPR A TO 0 STATUS ERROR 
, ••• *.* ••••••••••••••••••••••••••••••••••••••••••••••••••• _ •• *.*. 
ENDe,BEGIN , 

NPRADAI MOV 'ADDBR,ADTEMP 
CMp ENDCH,CHOUT 
SNE NPRAD3 
TST AORB 
eNE NPRAD2 
HOY .6,.ADCS 
MOY TA8BPA,eADMR 
MOV .-t,lORS 
CtR CHDUT 
SR NPRADI 

NPRADll INC CHOUT 
NPRAOII MOV '4,eADCS 

MOV '-I,'ADMR 
MOV 12.eAOCS 
MOV MYEA,8ADMR 
Move CHOUT,@ADC5HB 
INCB UDCS 
EXUS,BEGIN 

NPRAD2. MOYS 
CtR 
.!'lIR 
DEC 
BEQ 
MV 
MOV 
CLR 
CLR 
SR 

t2,UDCS 
UDM\I 
fC,ADCK 
ADPAIi 
DONE
n,PAOCS 
TABAPA.UDMR 
AORS 
CHOUT 
NPRADI 

,READ BUFFER 
,TEST FOR LAST CHANNEL 
,BRANCH IF WOT 
,TEST FOR A OR e BUFrER 
IBRUCH IF B 
,LOAD CA POINTER 
,LOAD CIJRRENT AnDRESS 

ICLEAR CHANNU 

,UPDATE CHANNEL 
,LOAD WORD COUNT POINTER 
,LOAD WOIID COUNT 
,LOAD DMA STATUS 
,LOAD El 8ITS AND DMA ENABLE 
,LOAD CHANNEL INtO THE MIGH BYTE 

,EXn ,TO MONITOR, MODULE WAlT FOR lNTfHRUPl, 

,CHECK THE CONVERTED VALUE 
,FINISHrD A PASS ? 
,YES 
,LOAD CA POINTER 
,LOAD CA 
ISET POINTER TO A BurFER 
,CLEAR CHANNEL 
,BRANCH TO START AT eH 0 



LPOF PEe/Xl1 SYSTEM EXEPCI5f~ MODULE MACYI! 30AI10521 12-0CT-19 16150 PACY 11 
XLPOF0.Pll 12.0CT$18 11'58 SEQ 0016 

620 
621 ~»22"0" ~~53&7 0H"262 A~CKI UEC WHYCT ,DECPE.fNT COUNTEP 
&29 "'~2'2"'4" fHH4(o:lt eEQ IS ,BPANCH IF DONE 
629 "'02206' l'1~h12~" PTS PC lun 
~N ","'221'" Itt 6767 176016 000250 lSi ·MOV "HYCNT, WHYCT IRELOAD COUNTER 
631 002216' "12767 0"2522 • 000256. MOV #AOTBLA,POINTA ,LOAD POINTER TO TABLE A 
6J2 002224' "12767 0~2724' 0"e252 MOV .ADTaLS, POINTS ,LOAD POINUP TO TABLE B 

6]1 002212' 005067 0{110t4,' CLF CHOUTA 
614 0e2236' 017767 ~"'024~ 000232 ADLOOPI MOV 'POINTA,ADTEMP ISAVE DATA 
6]5 ~':'2244" 167767 000234 000224 BIle @POINTB,ADTEMP ISU8TRACT SECOND fNOM THE n~ST 
6)6 002252' M141] BEQ AnLnpA ,8~ IF rOUAL 
b 31 0P2254' 1 ~0f'1"5 BPL ADLopa ,8P I" PLUS 
6)9 e~2256' 066767 175744 00~212 ADD .IDE,AOTE~P ICHECK YOR A.B<.wIDE 
639 oe22b4' loe006 SPL ADLOPA ,8R IF OK 
He 007266' ."0422 SR DURAD 18R IF rR~OP 
641 002270' 166767 t75732 000200 AOLOPBI BUS WIDE,ADTEMP ,CHECK FOR A-S> •• IDE 
642 ee2276 ' 003401 aLE AOLOPA IBR IF OK 
643 002300' 0~0415 SR OATRAI' ,BR IF [RROR 
644 002302' 026767 000070 ,7512. AOLOPA, CMp CHOUTA,ENDCH ITE5T FOR LOl5 CHANNEL 
645 00'2310' 0014lJ SEQ LOADLS ISRANCH IF LAST 
&4& 002312' ~"5267 00006. INC CHOIITA IPOINTEP TO CURRENT CHANNEL IF SIMPLE A TO 0 
647 ,WORD POINTER Ir NPR A TO D 
648 "~2J16' ,,62767 ~"''''''''2 000156 ADD 12,POINTA IHOVE POINTER 
649 002324' "62767 0~0"H"2 00.,52 ADD n,PDINTS ,HOVE POINTER 
65~ MZUZ' A~0741 RR ADLODP ,TE3T MORE CHANNELS 
651 
652 
653 002334' 016767 000142 175540 DAT8AO' MOV POINTA,SSADR ,LOAD 'COOD' ADDRESS 
654 002342' 017767 00.,34 175536 MOV ~POINTA,ASS ILOAD 'GOOD' DATA 
·655 002350' 016767 000130 175526 "OV POItIT8,WASADR ,LOAD "BADIt AODRESS 
656 002356 • 017767 0 •• ,22 175524 "OV ·@POINTB,AWAS ,LOAD 'UO' DATA 
657 002)64' 005077 175644 CLR @ADCS 
658 ,* •••••••••••••• * •• _ •••••••••••••••••••••••••••••••••• _ •••••••• -
659 002370' 104404 0U0",e~' DATER,.BEGIN IDATA ERMRIII 
660 , ••••••••••••••••••••••••••••••••• *** •••• _ •••••••••••• _ •••••••• -
661 002374' 000742 SR ADLOPA 
662 
66] 002376' 000000 CHOUTAI IBAD CHANNEL 

LPUf DEC I X II SYSTEM EXEPCISER MDULE .ACYII l0A(I.52) 12.0C1-18 16.50 PACE 19 
XLPDF0,PII 12.0cr-7S "'58 SEQ 0011 

664 
665 
666 0024.0' 016767 000052 000052 LOADL5' MV TEMPI,TEMP2 
667 002406' 012767 ~00"06 00e~46 MDV $6,TEMPl 
66B 0~2414' 1116777 000A40 ,75614 2$1 MOY TEMP2. UDDBR 
669 0~2422' 105267 ~~00H INC8 TF"P2+1 
67" r(JP242b" "05]67 ~t.l00l~) DEC TEMP] 
671 002432' 0" 1]70 aNE 2S 
672 0~2434" __ "~52&7 "H'll'W16 INC TPMPI 
67] ~0244~" 022767 W~fw4\:1 000A10 C"P .40,TEMPt 
674 (102446" 001002 BN[ 18 
675 ~0245~' fI~506' 0~00~12 CLR TEMPI 
676 Plk'l2454" 0"0207 lSI RTS PC 
677 002456' W~~(}I"'0 TEMPI' 
b78 ~024b0" '''0''~~''\ ·n"P21 
679 ~024b2" Vi\ll~,,"'II'" TEMP)! 
680 
6BI 002464' "100Vt~ MYEAI lep00 lEA IN 14-13 OMA ENABLE IN 12 
6S2 002466' "HHHH'It WHYCT I I 
683 ClIfl2470" ""H:I()I"'" ADPA51 0 
684 002472' "~HHH1'" AORBI 0 
685 ~A2474" 002522' TPPTR I AOTRLA 
686 002476' fHH100f,.1 AOTF.PI 0 
697 ~1:'125~"" c;.,000~H' CHOUT I 

'" 6SB 0P2502' 000000 POINTAI " 699 fl02504' 'HHh-"H~ POI.TBI 0 
b9~~ "H12S06 " CI{"ft:I~f'lf'I TABA, • 691 ","'2510" ..,0IH",W TABAPAI 0 
692 "~\2512' AQH!"'0~ TABAEAI 0 
093 Vl02514' ~(10"'~,HI 'lABS I 0 
694 002516' ~f'lVI~e~ TA8SP'" " 695 Ulll2'!20 iJ (~"'r·~~fl TASSEAI • 
69b "~2522' NHtWNl ADTBLAI e ,TABLE A 
697 "o2724" .:1.+200 
698 '~~2724" "'~~00'" ADTBL~I 0· ITARLE R 
699 c-w3t2b" .·.+2A~ 
7"0 0tHHHli ~ F"~! f"\ 
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XLPOF0.PII 12.0cr-78 1I15ij CROSS REFERENCE TABLE •• USER SYMBOLS SEQ 0019 

ACSR 0"0102P 2b2' 383> 426' 455. 492' 5]7" 5B6" 
ADCK 002200R 556 61B 6271 
ADes 0002}4R ]26_ 343" 353 3bBo 369 372" 374 377' 379 3B3 )B4 ]85' 399' 

40~" 420> 4U" 4390 465- 4U" 482' 48]" 485 489' 49 •• 505' 509' 
~1I' 513' 517' 522> 535 537 538' 568- 569' 572> 594 586 58'* 
589' 602' 608*, 610> 613- 616- 621" 657' 

ADCSHB 000242R 331' 348' 349. 567. 6\2' 
ADDBR 000236R 32H 344" 345' 539 546 599 59? 668-
ADDR 0000~6R 228. 341 344 346 348 
ADOR22· 001000 3121 
AOINT 000244R )35 ~ 350* 50S- 51h 
ADINrt 000246R 33&' 351" 352* , 518* 
ADLOOP 002236R 634. 6S0 
ADLOPA 002102R 63& 639 642 644# 661 
ADLOPB 002270R 637 641# 
lOMR 0002408 329. 346" H7· 401 40]" 405 408. 410 41]" 415 4U. 4U 423· 

426 427' 440" 442 445· 447 450" 452 455 467· 469 472* 474 
477. 479 484" 48a. 492 493" 510" 512" 514. 588.- 603. 6n. 61\" 
617" 622. 

ADPAS 0024708 354. 56e" 619" 6Bl. 
AD PASS 000224B 3181 354 
ADTBLA 002522R 355 521 557 631 685 696' 
ADTRLB 002724B 356 551 632 690. 
ADTEMP 002476~ 5]9. 590" 597" 634- 635· 638> 64\" 6861 
ADI 0016068 550 556. 
A02 001640R 549 564. 
AD3 001652R 554 561 56H 
AOBB 002472B 5200 549 552" 559. 600 604" 623" 6841 
ASB 1100106R 266' 654" 
ASTAT 000104B 264# 37]' 318" 404. 409. 414· 419' 441· 446" 451· 468_ 41)· 478. 
AWAS 000110B 2670 656" 
BEGIN 0~000ep 225. 357 35B 188 390 431 433 458 460 497 499 sa4 5ll 

542 544 570 574 582 593 595 614 659 
BITe m 000001 3! 2' 3t5' 
BITI • 000002 3! 2' 315. 
BITI0 = 002000 312' 315. 
BITI! ~ 004000 312# 315' 
BIT 12 • klllWi!.1\C 312' 315' 363 472 473 474 484 
BITI J = 020000 312' 315' 477 418 479 
BITI4 • .4eeM 3t 2' 315' 472 473 414 
BIT15 · 100000 312' 315' 
8lT2 = 000004 312# 315' 
8IT) I: 000"10 312# 315' 
BIN • 000020 3121 315. 
BITS • 000040 3120 315. 
8116 1!1 000100 312# 315' 517 568 
BIT7 • 000200 312' 115. 

, BlTB II 00~4~0 312# 315' 
BIT9 • 001000 3t 2' 315' 
8F1EAK$m 104407 3121 
BFI 000012R 230' 518 
BR2 00A01lF 23 " 
8TOO$ • 104421 312> 
CDATA$. 104412 312' 
CHOUT 0~2500R 5\9* 547 553" 5580 565· 561 598 605' 6~,* 612 .24' 681$ 
CHQlJrA 002176R b))" 644 646" 661$ 
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CON FIG 0000568 25~' 
CSRA 0"0100B 26"# 353" 384> 401* 
oATBAO 002334R b40 643 653# 
DATCKsa 104411 312' 
DATERS- 104404 312' 659 
DONE 001676R 562 5720 62. 
OVID\ .0110148 2320 
ENOCH 000230~ 32 \0 547 598 644 
[NDrrls 104413 312' 514 
ENOS & 104410 312' )90 433 460 499 544 595 
ERRHP 000106B 2.5' 386" 429" 45h 495" 540" 591" 
EXl fI B 104400 312' 524 570 614 
GETPUa 104415 312' 357 358 
GWBUFSB 104414 3\2# 
HBDCNT 00~~44P 2451 
HRDERS· 1044~5 312- 388 431 458 497 
HBDPAS M~050R 247. 
ICONT 00e036R 2420 
lCOllNT ." •• 40R 24)0 
IONUM •• nI22R 272# 
INIT f'"~03.8 2l9. 
INTR "'~,,, 120P 271' 341* 
LOAr>LS ""2400R 645 66b. 
LPAO "';14308 515 518' 
MAPns. 10441 b 3120 
"'OONA~' 00~H·'~0R nb. 
MOrlSP ""0224R 240 )10. 
MSGNO Ii t 1!144~l 3\20 
MSGSI • I "44~2 312' 
"5GS a 104401 312# 
"YEA 002464R 364* 514 6\1 681# 
NFNAO 0"17128 5~18 580. 
NPRADA 0020008 585 5970 
"PRAOI "t'2060F 606 b09' 625 
NPRAD2 0021268 60\ 616' 
NPRA03 0020548 599 6071 
NULL :I "W~000 3\ 2' 388 431 458 497 542 593 
OPEN ~ 000~0 227 233 234 235 236 253 254 255 256 257 2~8 259 260 

262 '2b4 266 267 269 270 271 312' 
OTOAS • 104420 3121 
PASCNT "000348 241# 
PIRQS • 000004 112- 53J 582 
POI"TA 0"2502R &31* &34 648* 6S) 654 6881 
POINTS 002504R 632* 635 b49" 655 656 689. 
POPSP • 005726 3\ 2' 
POPSP2a ~22626 312# 
PRIME "01326R 395 490 505M 
PRI"TS ~0e572R 381 393 , 
PPrY • 000000 2lt 312' 
PPTYe • 000000 Jl2. 
V8TYI • 006040 3tU 
PPTY2 • 000100 3tH 
PPTY) • 000140 3\ 2' 
PPTH • 000200 112' 
PPUS • 000240 312' 
PRTH • 000]00 2]0 .l t~,. 
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PRTY7 • 009340 lI21 
PS · 177776 lI2t 
PS. • 177776 312' 
PUSH • 005746 lI2' 
PUSH2 • 024646 312. 
RANDi • 104417 312' 
RAN.VM 000054R 2491 
REST~T 000264R 268 3431 576 
RESI 00~.56R 251 • 
US2 000~60R 252' 
RSTRT 000112R 2681 
BBADA 000102R 261# 653* 
SMP.O 001464R 516 53\# 
BMPADI 001540R 536 S46. 
sorCNT 00A042R 2441 
SOFER'. 104406 3\20 542 593 
IOl'PAS 00004U 246' 
SPOINT 000032R 24U 
spsn • 000040 II 273 
BRI ~090!6R 2]]1 393 506 
SR2 009029~ 234. 
5P) A0~922N 235. 
SRC 900024" 2lH 
START M0A2S9R 2)9 340. 
STAT 0e0026R 2381 
SVR0 009062R 253# 
SVRI 90M64R 2541 
8VR2 000066R 255. 
8VR3 900070R 256. 
SVR4 001'0711> 2SH 
SVR5 000074~ 258. 
SVR6 e00076R 259. 
SYSCNT 000052R 2481 
TASA 002596R 355" )57 6901 
TABAEA 002512R 359 692' 
TABAPA ee2510R 510 622 691t 
TASS 002514P 356. 358 6931 
TABBEA 002520R 695' 
TABBPA 002516R 603 69.-
taPTR 002474R 521* 546* 551· 557. 564* 685' 
TEMPI 002456R 666 672· 673 675. 671# 
TEMP2 90246011 666. 668 669* 6781 
TEMP) 902462R 6&7. 679· 6791 
TESTAO 000446R )68' 
TIMES 0017e2R 5731 
TRPDfOa 000022 3\2# 
TSMPAO 001414R 507 516. 
TSTCAR 009600 394 )99' 
TSTE,,"T 001124R 453 465' 
TST"CP 000776R 424 4)8. 
VECTOR 0000\0~ 229. )50 351 
WASADR 000104R 263# 655' 
WDrp 000116R 2701 
WDro 0~0114P 269_ 340* 
WHYCNT 000232R 322' 610 
WHYCT ~02466R 627' 630. 6B21 ---------- - -- --- -- ---
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WIDE 00~226R )20' 618 641 
XrLAG 000005R 2270 

• 00l! 26R 6970 699' 

It Aes, ~e0000 000 
003126 001 
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