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1. ABSTR~CT: 

DHA IS AN IO~OD TIIAT EXFRCISES UP TO FOUR (CONSECUTIVELV AOnRFSSEO) DHlt 
ASY~CHRONOUS INTERFACES. IT USES MAINTENANCE MOD~ TO TRANSMIT 
AND RECEIVE A BINARY COUNT PATTERN OUTPUTTgO AHn RECEIVED 
IN ~4. CHARACTER BURSTS. THE MAJOR PORTION OF THE FRROR 
C~ECKING IS D~FERREn TO LEVEL O. A~L LINES SELECTEn FOR TEST 
APE ACTIVATED AND RUN CONCURRENTLY. 

2. RFQUIREMENTS: -------------
HlROWARR: AT L~AST U~E DHll INTERfACE 

STORAGE:: OHA RFQUIRES: 
I. DEC!VAL WORDS~ 1066 
2. OCTAL WORDS: u2052 
3. nCTAL BYTES: 4124 

1. PASS DEFINITI1N: 

ONE PASS OF TH~ DHA MODf'LE CONSISTS OF TRANSMITTIN~ ANn RE­
CEIVING 425994. CHARACTERS FOR EACH OHll SEL~CTsn 

4. EYECUTION T[M~: 

VARIES WITH B~UO RATE BUT SHOULD TAKE AN AVERAGE OF ONF. 
MINUTE TO CO\fPLETE nNr: PASS WHEN RUNNING ALONE. 

s. CONPIGURATIJN PARA~ETF.RS: 

D~FAULT PARAM~TFHS: 

OVA: 1, VCT: .1, SRI: ~, BR2: 5, OVC: 1, SRI: 0 

R~(JU lRt::!1 PAPA'H;n:RS: 

AT CONFIGURATION TIME THE USER MUST SPECI~Y: 

DVA: ADDRESS uF FIRST DHll CS~ REG. 
VCT: VFCTOR ADDRFSS OF' FIRST oHll 
nyc: NO OF DH11·S IF GREATER THAN 1 
SRI: RITIS ~UST BE SEr TO A "I" FOR 

8. WORDS RcT~E~N ADJACENT VECTORS 
(2040 CONFIGIJRATION) 

· t 
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6. DEVICF Oprl~N SETUP: 

NONE REQUIRED 

7. MODULE OP~RArION: 

START: DETER~INE IF ANY ERRORS ARE SELECTED. 00 NOT RUN 
THE MODULE IF ~O DEVICES ARE SEL~CTED. IF THERE 
ARE SELECTED JEVICES,- INITIALIZE TdE BINARY cnUNT 
PATTERN AT O. CONTINuE PROCESSING. 

Rr.STRT: INITIALIZr. THE ITERATION COUNTER TO 6656. DETERMIN~ 
IF ANY DH11·S ARE SELECTED. LOAD THE INTERRUPT 
VECTORS TO POINT TO THE JSR LINKING TABLE. 

SETUP2: INITIALIZE THE QUEUE POINTERS. CLEAR ALL THE BUFFERS 
AND QUEUES. CLEAR THE BUFFER ACCESS FLAG (LCKOUT) 
IN CASE IT WAS STILL SET BY A CONTROL C INTERRUPT 
OF THE PROGRAM .. 

lCTVATE: THIS BLOCK OF CODE GETS THE PHYSICAL ADDRESS OF 
THE T~ANSMITTER TEXT BUFFER. IT INITIALIZES EACH 
DHll SELECTED. IT SAVES THE EXTENDED ADDRESS 
INFOR~ATION IN THE APPROPRIATE SYSTEM CONTROL 
REGISTER BITS. EACH OF THE SIXTEEN LINES IS LOADED 
WITH THE PHYSICAL ADDRESS AND LENGTH OF THE TRANSMITTER 
BUFFER. ALSO~ EIGHT BITS PER Cff~RACTER IS SELECTED. 
IF A RAUDPAT~ IS SELECTED IT IS CALCULATED AND 
ASSIGNED. OTHERWISE THE O~FAULT RATE OF 9600 BAUD 
IS ASSUMEO .. 

INITIAL: THE DATA PATTERN IS LOADED INTO THE TRANSMITTER 
BUFFER. IT IS A BINARY COUNT PATTERN WHICH, ON 
SUCCESSIVE ITERATIONS~ BEGINS O~4,lOL14~20' ••• L177774. 
THE SILO ALARM LEVEL is PLACED iN TH~ SiLO STATUS 
REGISTER TRANS~ITTER AND ERROR INTERRUPTS ARE ENABLED. 
ALL THE TRANSMITTERS FOR EACH SELECTED OHll ARE 
ENABLED. 

TMRSET: 

TIMER: 

TMRCNI'. IS USED AS A MULTIPLYIHG F ACTOR TO DETERMINE 
THE WAITING LENGTH FOR THE WATCHDOG tIMER. IT IS 
PRESENTLY SET AT 5 TO AL~OW SEVENTY-FIVE SECONDS 
TO ELAPSE BEFORE TAKING FURTHER ACTION. 

THIS IS THE WATCHDOG TIMER LOOP. IT IS CONTROLLED 
BY R4 AND TMRCNT. IF ALL OHII-S SELECTED GENERATED 
BOTH TRANSMIT AND RECEIVE INTERRUprSL THE APPROPRIATE 
BIT IN DONFLG FOR THAT DR11 WILL BE ~LEARED. IF 
THIS ~OF.S NOT OCCOR IN THE GIVEN TIMEL THE DEVICE 
NUMBER OF THE OFFENDING DHll WILb BE ~ALCULATED 
AND TRIS WILL BE REPORTED IN A M DULE MESSAGE. fHE 
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OFFENDING DE~ICE IS DROPPED FROM THE EXERCISE. IF 
NO MORE OH11·S ARE SELECTED THE ~OOULE ITSELF IS 
DROPPED FROM THE RUN. IF ~O~E REMAIM TO BE EXERCISEO, 
HOWEVER, CONTROL IS TRANSFERRED TO "FINISH." 

FINISH: CONTROL COMES HERE IF ALL SELECTED DH11·S WERE 
SUCCESSFULLY EXERCISED OR IF MORg OH11·S REMAIN 
AFTER ONE WAS HUNG. THE ITERATION COUNT IS DECREASED. 
IF THE COUNT DOES NOT REACH ZERO f CONTROL IS PASSED 
TO SETUP2 AND THE MODULE IS RUN AGAIN. WHEN THE 
COUNT REACHES ZERO, AN END OF PASS IS SIG~ALLE,D .. 

XMTINT: THIS SEGMENT SAVES A POINTER TO THE eSR ADDRESS OF 
THE INTERRUPTING DH11 IN A FIRST-IN FIRST-OUT 
WRAPAROUND BUFFER. THE TRANSMITTER 6UEUE. THE fNTRY 
POINTER IS THEN UPDATED TO POINT fa THE NEXT ENTRY 
IN THE QUEUE. 

XMTSRV: THIS BLOCK FETCHES A POINTER TO A eSR ADDRESS 
FROM THf. TRANS~ITTER QUF,Uf., AND THE QUEUE IS UPDATED 
TO THE NEXT ENrRV. THE CSR IS TESTED TO DETERMINE 
WHAT KIND OF INTERRUPT OCCURRED. FALS~ INTERRUPT 
AND NON-EXISTENT MEMORV INTERRUPT ARE REPORTEO. 
IF ~VF,RYTHING IS CORRECT, THE RECEIVER FOR THIS 
DHll IS ENARLED .. 

RCVINT: THIS SEGMENT SAVES A POINTER TO THE CSR ADDRESS 
OP THE INTERRUPTING DHl1 IN THE RECEIVER QUEUE. 
IT UPOATES THE QUEUE ENTRY AND RESTORES THE VALUE 
OP R5 wHICH WAS SAVED BV THE JSR INSTRUCTION FROM 
THE LINKAGE TABLE. 

RCVSRV: THE FIRST TASK IS TO PREVENT VOLATILE REGISTER 
INFOR~ATION FROM BEING DESTROYED. THIS IS DONE 
BV TESTING A SEMAPHORE, "LCKOflT." U' IT IS SET, 
CONTROL IS RETURNED TO THE MONITJR TO WAIT FOR 
A WHILE. IF IT IS CLEAR ACCESS IS PERMITTED. THE 
FLAG IS SFT TO DENy OTH€R ACCr.SSE5 TO THIS DEFERR~D 
ROUTINE. A CSR ADDRESS IS OBTAINEn FROM THE QUEflE 
AND THE QUEUE ENTRY IS UPDATED. rHE RECEIVER INTE~RIJPT 
AND INTERRUPT ENARLE ARE CLEARED. THE REGISTERS ARE SET 
UP TO RETRIEVE AS QUICKLY AS POSSIBLE THE DATA FRn~ 
T~E OK11 SILO. EACH FETCH IS CHECKED TO SEE IF THE 
INfORI.1ATION IS VAl.ID. IF IT IS Nor, THE REGISTERS 
ARE SAVED AND A BREAK LOOP IS USED TO ALLOw MORE 
TIME ~OR VALID INFORMATION TO BECJMF AVAILABLE. 
IP AfTER THE ALLOTED TIME ALL THE CHARAr.TERS ARE 
STILL NOT RECEIVEO AN ~RROR MESSAGE IS R~PORTED. 
IN THE MESSAGE! TH~ ~UMRER FOLLO~I~G STATe IS THE 
OCTAl. NUMBER O~ CHARACTFRS 4ISSTN~. 

CKnATA: T~IS SEGMENT I~ITIALIZES THE LINE CHECK BflFF~P 
{LNCKBFl TO THE FIRST DATU~ THAT WAS TRANSMITTED .. 
tHE DFV CE NUMBFR IS SAVEO FOR LATER USAGE. THE 
RECEIVED INFORMATION IS CHEC~F,D FOR VALIDITY 
AND T~ANSMISSIJN ERRO~S. ~RRORS ARE HaNOLPD BY Thf. 
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'STATERR' (STATUS ERROR) A~D ·OERRJP' (DATA ERROR) 
ROUTINES. 

RCVDONE: THIS BLOCK CLEARS THE ACCESS SEMAPHORE TO ALLOW 
OTHER DEVICES TO USE THE LINE CHECK RIJFF~R. IT 
THEN RUYLDS A ONE BrT ~ASK USING RO AND THE 
CARRY 8IT TO DELETE THE APPROPRIATE RIT IN THE 
WATCHDOG TIMER FLAG (OONFLG). WHEN THIS IS nON~, 
PROCESSING CONTROL IS RETUR~EO TO THE MONITOR. 

SUBROUTINES 

VCTLOAO: THIS ROUTINE IS CALLED IN ·SETUPI·. IT IS USED 
TO LOAil THE ADDRESS OF THE LINKING INSTRUCTION FOP 
I~TERRUPT SERVICING INTn THE CDRR~SPONDING VECTOR 
SPACE. IT ALSO LOADS THE PRIORITY LFVEL AND THE 
DEVICE ADDRESS. THE LATTER IS LOADED INTQ TH~ 
APPROPRIATE JSR TABLE ENTRY. 

SAVR~G: THIS ~OUTINE SAVgS THE FIVE vnLAfILF INFORMATION 
REGISTERS IN A FIPST-IN, FIRST-OUT WRAPAROUND 
BUFFER, THE ERROR QUEUE. 

GOTREG: THIS ROUTINE RETRIEVES THOS~ SA~E REGISTERS. 

BAUDRTE: THIS ROUTINE CALCULATES THE RAUU RATE~ ASSIGNS 
ITl AND SELECTS 8 BITS/CHARACTER COMMUNICATION 
MOuE. IF SR1=O THE DEFAULT RATE OF 9600. BAUD 
IS ASSIGNED. T~E BAUD RATE SEL~crEO IS DETERMINED 
BV THE LEAST SIGNIFICANT (RIGHTMOST) SET AIT IN SRI. 

STATERR: THIS ROUTINE DETERMINES WhETHER AN ERROR INDICATEU 
IN THE RECEIVED CHARACTER INFORMATION ~AS AN 
OVERRUN ERROR,. A FRAMING ERROR, OR A PARITY ERRnR. 
THE DEVICE NUMRER OF THE ERRIN~ D~VICE IS REPORTEO 
AS STATC. CSRA WILL BE CLEAR. 

DERROR: THIS ROUTINE REPORTS A DATA ERROR. 

8. OPERATOR OPTIONS 

MODIl['E LOCATION OVIDl MAV BE MODIFIED (MOO. CMMO) TO EXERCISt; 
ANV COMBINATION OF OH11'S. 
MODULE LOCATION SRl MAY BF. ~ODIFIED TO SELECT A DIFFERENT BAUD RATE. 
THE FOLLOWING TABLE SHoOLn RE USEn: 

FOR THE BAUD RATE SRI= 
9600 0 
EXT. B I 
EXT. A 2 
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9600 
4QOO 
2400 
HIOO 
1200 

#)00 
300 
200 
150 
134.5 
110 

75 
50 

2040 CONFIGURATION 

4 
10 
20 
40 

100 
200 
400 

1000 
2000 
4000 

10000 
20000 
40000 

100000 (8. WORDS BETwEEN VECTORS) 

BIT15 MAY BE SET IN CONJUNCTION WITH ONE OF BITS 
00 THRU 14 TO INDICATE SPECIFIC BAUD RATE OTHER THAN 
DEFAU~T OF Q600 BAUD. (SR(14:00) = 0) 

THE DEFAU~T RATE IS 9600 BAUD(SRl=O). 

9. NON-STANDARD PRINTOUTS: 

s 

WHEN A STATUS ERROR IS DETECTED L DHA USES rHE ERROR 
CALL TO REPORT IT. THE LINE NUMHER IS 
REPORTED IN SlATC. 
ALL OTHER PRINTOUT IS STANDARD. 

@ 



302 
),,1 000000' 
)04 000000' 
30S 
1 O~ 
107 
~OP 
]vq 838883: 310 044104 046101 040 
311 838m: 000 
312 000001 
111 000010' 000001 
314 000012' 240 
315 882m: 240 
111i 000001 
117 000011;' 000000 
31" 000020' 000000 
HO 000022' 000000 
320 000024' 000000 
321 
322 888m: 140000 
32:l 000224' 
324 000032' g88m' .1 L~l 000034' 
326 888m: 017000 
'27 000000 
328 000042' 000000 
320 000044' 000000 
330 888g~~: 000000 
331 000000 
332 000052' 000000 
333 000054' 000000 
334 000056 ' 
13~ 000056 ' 000000 
33~ 000060' 000000 
337 000062' 000000 
338 000064' 000000 
330 00006~' 000000 
340 000010' 000000 
341 000012' 000000 
142 OOU014' 000000 
343 000076' 000000 
144 000100' 000000 
30tS 000102' 
341) 000102' 000000 
347 000104' 
348 000104' 000000 
)40 000106' 
350 888m: 000000 
351 000000 
352 000112' 000244' 
353 OU0114 ' 000000 
354 00011r 888ggg 355 ·0001 ~ , 
1S6 0001 2' 000025 
'5' 000040 
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~5 q 
35') 
360 m 000224 ' 
363 
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,LIST 5~Q LOC BIN 
InMOD <D~1b >1(;1,5,5,(11000,25 
~~¥¥~[ A~Ar glg;:tl'~f~'i~5Ii~Jglg~~5MoDnLE 

; DDXCOv VERSInN 6 23-MAY-18 
,LIST BlN 

-**********************************************.*.*******.*.*********.*. 
AEGIN: 
.OON4~: .ASCII IDHAL I iMODULE NAME, 
~65~~: i~6TE OPEN ;IST DEvig~E~D6~.~EEP TRACK OF WBUFF USAGE 
VECTOR: 1+0 ,1ST "EVlCE VECTOR. 
SRI: .BYTE PRTV5+0 ;1ST BR LF.VEL. 
BR2: .~VT" PRTV5+0 i2HD RR LEVEL, 
DVlOI: +1 ;DEVlCE lNDICATOR I. 

~~~i g~~~ !~=lt~~ ~~gl~+~~ ~ 
SR3: OP~N ;SWITCH REGIST~R 3 
~f1~****~~~:****************.***'~~lI~~*~~~1~1~~*:********************* 
STAT: 140000 iSTATUS WORD. 
INlT: START ;~ODULE START ADDR. 
SPOrNT: ~ODSP ;MODULE STACK pnINTER. 
PASCNT: ~ iPASS COUNTER. 
1~3cr&t: 01000 ~~ogFT~T~~~~~01~Ek~~lb~~S=11000 
~2b~~fl g j~g~ ~8 ~1~~ ~~f~r ~~~6 ~~~g~~ 
SOFPA5: 0 iLOC TO SAVE SOFT ERRORS PER PASS 
HRUPAS: 0 ;LOC TO SAV, HARD ERRORS PER PASS 
SVSCNT: 0 iff Of SVS ERRORS ACCU~ULATEn 

~A~~~~; 0 ~~~~E~v~~N~g~ ~n~r~SRRd~E MACRO IS CALLED 
HFSI: 0 ;RESERVED FOR MONITOR USE 
RES2: 0 ;RESERVED FOR M~NlTOR USE 
SVRO: OPEN iLOC TO SAVE RO. 
SVRI: OPEN ;LOC TO SAVE RI. 
SVR2: OPEN ;LOC TO SAVE R2. 
SVR3: OPEN iLOC TO SAVE R3. 
SVR4: OPEN iLOC TO SAVE R4. 
SYR5: OpEN iLOC TO SAVE R5. 
SVR~: OPEN ;LOC TO SAVE R6. 
CSRA: OPEN ; ADDR OF CURRENT CSR. 
SBADR: ;ADOR OF GOOD DATA, OR 
ACSR: OPEN ;CONTENTS OF CSR. 
:~,:¥~: OPEN 1=¥K~u~FR~aDcg:J:~Tg~ 
ERRTY?: ITYPE OF ERROR 
iB~i: g=~~ JI~~~ilEgA¥I!A. 
R~TRT: RESTHT iRE~TART ADDRESS AFTER END Of PASS 
WOTO: OP~N IWORDS TO MEMORY PER ITERATION 
~~t~i g~E~ !~O~PSI~¥~~Rn~~~R~E~E~T~~i~tfi~ON 
lDNU~: 25 ;MODULE lDENTlFICATION NUMBER=25 

,REPT SPSIZ ;~ODULE STACK STARTS HERE. 
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, NL I ST 
.WORD 
.LtST 
• ENDR 

MODSP: 
;**~************************************************** ****************** 

SEQ 0007 

SEQ OOOB 



000236" 001002 

888~~8: 104410 000000" 

000342" 00~767 177450 

gg8l~8: Ag2~8a 000010 
000354" 062703 8g80~0 
888361: R8a~gl 0 0 
ooo~g "004567 001426 
OU037 " 000013' 

°8°8W~: mm ooods: UU04 
002542 " 86~7~1 
880m: ohm 

001420 

177410 

000010 

8mu 
177266 
002764" 

000000" 

000020 

004000 

003566 

003304 

004032" 

177774 000010 

001316 
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mA~~/g~~WMogfil~R~~~M~I~~:.~Hi~ m,s~ktinUE MODULE FRnM THE RIIN 

START: CLR8 
MOV 

SEQ 000 q 

BNE RESTRT 

JIHITIALI7E THE DATA PATTERN WORD 
l~ueVD~Uic~~V~~[E~'lB~TION PARAMETER. ARE 
;IF sn, REGIN PROCESSING. IP NOT, DROP TII~ MODU!.E 

DROP: 
ENDS, ~EGIN 

$~~~¥~~~I¥~ I~~E~~n~~RI2FT~~s~H~R~8Tr~EMe~~KI~~TT~&L~~Ec~~tlsh~~5r,¥y~~ 
JVCTLOAn FOR THIS PURPOSE. 
RESTRT: 

IS: 

2S: 

SETUPI : 

IS: 

55: 

CLR 
MOV 
BIC 
REO 
ADO 
ROR 
BCS 
SR 
MOV 
BIC 
MOV 
BEQ 
MOV 
MOV 
MOV 
ASR 
BCS 
BEQ 
ADD 

TST 
BPL 
ADD 
ADD 
ADO 
BR 
JSR 
BR2 

JSR 
BR1 
TST 
BPL 
ADO 
BR 

m~O~~RO 
iLNKh8,R3 
R1 
UTUP2 
#lO,RO 

SRI 

4,fo,RO 
20,R3 
20,R2 

RtVCTLOAO 

R5, VCTLOAD 
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SETIlP2: HOV 
HOV 
HOV 
MOV 
HOY 
MOV 
MOY 
MOV 

IS: CLR 

IS: 

2$: 

3S: 

4$: 

DEC 
8NE 
CLRR 

MOY 

JSR 
DEC 
BEQ 
INC 
BR 

#XMTQUE,XMrQP! 
#XHTQUE,XMTQPO IRCYQUE,RCVQPI 

RCVQUE, R CVQPO 
ERRQUE,ERRQPI 
ERRQUE,ERRQPn 
m~~hR3 
R3)+ 
4 

IS 
LCKOl)T 

.-4,10(Rl) 

&~, BAllORtE 

!~l) 

$~gI~AETU~GT~~~~~I~FQ¥~~EgH~3~Y (IN) POINTER· 
;POINT THE ~RANSMIT QU~UE RETRIRVAL (OUT) 
lPOINTER TO THE BEGINNING OF THE QUEUE 
,SET UP THE RECEIVER QUEUE POINTERS 
~SETUP THE ERROR QUEUE POINTERS 
$POINT R3 TO THE REGINNING OF THE QUEU~ AREA 
JUSING R4 AS 1 COUNTER CLEAR -
f+~t=~=II~~~'T~~¥E~3~~~~.~~0 FRQOR QUEUES •••• 
;RECEIVER SILO BUFF~RS 
,CLEAR THE ~UFFEk ACCRSS FLAG 

SEQ 0010 

THE CHAR 

THE CSR 

,THIS BLOCK SETS Up THE TRANSNITTER TEXT WITH THE TEST OATA • IT INSURES THAT THE 
JF.XTENDED ADDRESS BITS ARE SET, THEN STARTS EACH RECEIVER AND EACH TRANSMITTER SEL~CTED 
INITIAL: HOV 

MOVA 
MOVo 

NOV 
IS: MOYB 

INC~ 
DEC 



.. 

000662" 80~m 
88m3: 016101 
000614" mm 
888m: 001414 
888m: 88~m 

003134 
111112 

000020 

41~ 
411 
41~ 
419 
480 
481 
482 
4B3 
484 
485 
4B6 
481 

00011 0" 012761 000040 000015 
000116" 052111 020000 

:U 000122" 012161 177711 000012 
000730" 000164 

490 
491 
492 
493 
494 
495 
4Qr, 
491 

m 
500 
501 
502 
503 
5U4 
505 
506 
507 
50R 
50Q 
510 
511 
512 m 
515 
516 m m m 
523 
524 
525 
526 

000732" 
000140 " 
888m: 
000746" 
000752" 

012161 
005004 
104407 
104401 
105761 

000756" 001454 888m: mm 

000005 

000000" 
000000" 
003071 

000164" 005361 003040 
000110" 001363 
000112' 116103 003051 
000776" 040367 003022 
U01002" 005061 111012 
001006" 006003 
001010" 103405 
001012" 005204 

881m: 8FHI 
001024" 018461 

000020 
003022 

003070 

17705~ 

5r 
M g8lg3~: Agl~~~" 000000" 004052" 
530 
531 001040" 004167 000712 
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~5~ g81g~~: g~gb%~ l~~bjg 177026 
534 
535 001056" 104405 
~3~ 001064" 104403 
538 001072" 004767 
539 001076" 005767 
540 001102" 001002 
541 

000000" 000000 
000000" 004054" 
000776 
002722 

542 001104" 104410 000000" 
543 
544 m 
547 g81l18: 104413 000000" 
54" 
549 001114" 000161 177276 
550 
m 
553 
554 
555 
556 
551 
55B 
5~Q 
560 
561 

m 
564 
565 
56-
567 
56q 
~~g 
<11 
511 
513 
514 

m 
577 
51· 
579 
580 
581 
582 
~8j 
584 
5A 5 
586 
5.7 

001120" 010511 
001124" 06f61 881m: n ~37 
001142" 01r6~ 
001150" 01 605 
001152" 010046 
001154" 010146 
881m: mm mm: SHH1 
881m: mm 
881m: A~3m 
001214" Ottl00 
001 n6" 005710 
gglm: mm 
001226" 001032 
001230" 010067 
001234" 011067 
001240" 004167 
881W: 8mg~ 
001258" 012602 
001252" 012601 

8868gi 
002660" 
002642" 

mm 
002660" 
002642" 

002000 

176644 
176642 
0005n 

00265~ 
002650 
on640 

mm 
002Q6 
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25: 

3S: 
45: 

BNE 
MOY 
MOY 
ASR 
DCS 
SEQ 
ADD 
8R 
MOY 
BIS 

IS 
m~;tiRO 
RO 
~~RSET 
~20,Rl 

Uh.,16(RU 

TMRSET: MOV 
TIMER: CLR 

#5, TMRC NT 
R4 

IS: 
~~~t~~:~~gI~ ~~H~~O~~:;I:~lU~~ tgx~o~~~¥~uCTioN. 
TSTR DONPLG !~~cg~M~~fiLIS CLEAR, EACH SELECTED DEVICE WAS 

8~~ ~lNISH ~I~ ~g~.P~~bg~~ ~~8~~S~N&Rg~~~~I~gAIN 
BNE IS ;BREAK IF COUNT NOT EXCEEDED 
DEC TMRCNT ;REDUCE THE OVERALL TIME.IS IT EXCEEDED? 
SNE TIMER ; IF NO,START ANOTHER BREAK LOOP 

2S: 

MOVA DONFLG,R3 ;IF TIMEOUT OCCURRED, SAVE THE REMAINING FLAG 
8IC R3 S L C ~~eE~a·THE SELECTION FLAG FOR THIS DEVICE 
CLR CS~AE E T ;/SETUP TO REPORT CSR 
ROR R3 l~ij~~§~J.~E wHICH DEVICE WAS READ FOR REPORTING 

BCS 35 ~liNIH~~M~~R:~~ g5v~~~6R~4I~ONTAINS THE CORRECT 
INC R4 ;IF NOT~ INCREMENT R4~ WHICH WAS INITIALLY 0 

;FROM THE PREVIOUS LO P 
ADD ~20,CSRA ;/ADD DEVICE OFFSET F R CORRECT DHII 
~~V R~ NUMBAI !¥UES~~,I~ET~bSB~~ ~¥ELD~~I~~PORT AS STATC ;*********'*************'*************~******************~~***** 

;CONVERT HUMBAI TO ASCII AND 
;STORE AT M2 

3S: 

OTOA$,BEGIN,NOHBAl,M2 
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~~R AgD~~~SRA !6~~goa~SE ADDRESS TO OFFSET FOR ERROR CALL 
;_.** •• _i.f.,.* •• * •• *.**, •••• *_**.*.**.***._ ••• _ •• _.*.*t* •• * •• t. 

~~2~~~'~;;I~,~M~~*******,*****************************t •• **t.*.* 
~SGNS'BEGIN~HUNG ;ASCII MESSAGE CALb NITH COMMON HEADER 
~~~ ~~(E~+REG s~~~T~ft~RlHXN~R~11 g~sR~~fElE~c~t~~1S 
8HE FINISH ;IF YES, REDUCE COJHT AND CONTINUE 

;IF NO, DROP THE MODULE 
ENDS, BEGIN ; 

SEQ 0011 

SEQ 0012 

;THIS BLOCK REDUCES THE ITERATION COUNT AND GOES TO SETUP2 IF THE COUNT IS NOT EXCEEDED 

FINISH: 

1 S: 

l::NDIT$,BEGIN ;SIGNAL END OF ITERATION. 
;MONITOR SHALL TEST END OF PASS 

JMP SETUP2 

MOV 
MOY 
JSR 
HOY 
~OY 
MOV 
Mnv 

R5'f~~~~iT ;~~~~TlHfHgFF~Er,ETOH1~E ~~rNI:~O TRANSMITTER QUEUE 
li~TQUE.16,XHTQPI LH'S THE Q~E~E 95UNDIRY BEtN EXCEEDED? is ;Ir NO CONTINUE PROCESSING 
PMTQIIE~XMTQPI ;IF YE§~ RESET THE POINTER TO QUEUE BEGINNING 
~~~l+§~ ;RESTOR THE PREY IOIfS R5 VALUE 

Rl'-lsp~ 
R2,- SP~ R3,- SP 
R4 - SP 

'
X~TQPO<Rl ,FETCH THE OFFSET FROM THE QUEUE 
2 XMTQ~O 6°UPDATE THE QUEUE RETRIEVAL POINTER 
X~TQUE+16,XMTQP LHAS THE QUEUE ~OUNDARY BEEN EXCEEDED? 
~ ;IY NO CONTINUE PROCESSING IXMTQUij,XMTQPO ;IF YE§~ RESET POINTER TO BEGINNING OF THE QUEUE 
~5\,R ~LI~A¥HisRAA~~~IgSI~~~~RH~T? 
$ ; F YES, CO ENABLE RECEIYER INTERRUPT 

#BITI0,(RO) ;IF NO~ DF.TF.R~INE THE TYPE OF ERROR 
25 ;IF NON-EXISTENT MEMORY (8IT 10 SET) GO PROCESS 

;THIT TYPE OF ~RROR. OTHeRWISE IT IS A FILSE INTERRUPT 
~g6is~~SR J~~O~ ln~ 8~~IcnN~g~~~ss 
PC~S1VREG ;SAVE THE REGISTERS BEFORE ERROR MESSAGE 

l ~pt!:~1 SP +,R2 
SP +,Rl 



001356' 104405 

001364' 00476~ 

88IH~: muo 
00 4~0' OS 2710 
0014~4' ~H604 8M1S: um 
001412' 1~68A 
88lm: OAOg02 

000000' 
116Sg0 mM 

000000' 

0~~S84 
*00808, 
000100 

000000 

8°m~~ 002362 
02700' 002354 

002662' 002344 

mm· 
002146 

000010 
000100 

002130 
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CKDATA: 

2S: 

3S: 

MOV 
MOV 
MOV 
nEC 
BNE 
MOV 
MOV 
MOV 
MOV 
BGE 

#~ ... R3 
BLN"KRF,R5 
BGNDATA,(R51· 
R3 
21~0) R2 
g~~~hDYCNMBR 

f R2 )+,.RO 
~CVDONE 

SET UP A COUNT FOR CLEARING THE BUFFER 
POINT TO THE BEGINNING OF THE RUFFER 
SET UP TWO LINE CHECK BYTES 
REDUCE THE COUNT. HAVE 16. BYTES BEEN CLEARED? 
l~AgOtH~oSg~t~~R~H~I~5M~A~~~~s IN R2 
SAVE THE NUMRER OF THIS DEVICE 
LOAD COUNT TO COMPARE 64. CHARACTERS 
FETCH A WORD FROM THE SILO INTO RO 
IF IT'S INVALID, GO CLEAN UP BUFFERS 

SEQ 0013 

SEQ 0014 



lliJ\L 0,:C/X11 SVSTEo EXERCISER NnDUL~ 
XOHALO.Pll l1-nCT-1B 08:40 

'70U 001120' mm 070000 
7 OJ 831m: 702 004'67 000304 
70] 001'/32" 110061 0021D 
704 881m: 000300 
100 042700 mm· 701; snm= 126061 002'.115 
707 001402 
10A 001754' 004761 %m4i;· 700 OO17M" 105760 
'110 001164" 005303 
711 001166" 001352 m 
714 

T 7 " 1 7 001710" ~O5061 002055 
718 881m: 05000 
719 000261 
720 002000" 006100 
721 g&mt: 005367 002032 
722 mw 723 002010" 002033 
724 002014" 104400 000000" 
125 
126 
7n 
72A 
72Q 
730 
731 mm:mm 732 
133 002024" 005200 
734 gO~0~6' 02p23 735 00O-01F3 
736 002032" 005 23 
137 002034' 000205 
738 
13 0 
740 
741 
742 002036 • 016105 001756 
743 002042" 010025 
144 002044' 010125 
745 m8~8: 818m 14fi 
741 002052" 010425 
H~ 002054' 0~2705 00276;>' 
749 mm: 6 3m 750 002702" 
7,1 002066' 016561 001726 
752 002072' 000207 
753 
154 
755 

~~A1Lg~~H 11 SYST~M EXERCISER MODHLE 
31-nCT-18 08:40 

75~ 002014' 016705 001722 
157 002100' 012500 
758 002102 ' 012501 
'150 002104 • 012502 
760 002106' 01~50~ 161 002110 ' 
762 002112" SU85 002761' 
763 002116' 103002 
764 002120" mm ggm~' m 002124' 

002130 • 000207 
767 
768 

H~ 
771 
77l 002132" 005761 175fi60 
773 002136" mm H~ 002140" 175652 

002144" 100003 
716 ggmF 8~240~ 100000 
777 
778 002154' Od763 000017 
170 002160' 006004 
780 mm:mm 781 
782 002166" 000774 
183 002170" 000257 
184 002172" 010305 
785 002114' 006105 
786 88m3: m18~ 781 
788 002202" 006105 
78 0 S8B86: 8~gm 790 
7n 002210" 006005 
192 002212" 006005 
793 002214" 052705 000003 
794 002220" 050561 000004 
705 002224" 000207 

m 002226' 052761 
002234" 000207 

033501 000004 

790 
799 
ROO 
ROI 002236 " 004767 177574 
R02 002242" 010167 175634 
B03 mm: 005004 
R04 016703 001564 
AO<; 002254" 001404 
006 002256" 0627 04 000020 
A07 002262" 005303 
ROR 002264" 001374 
ROO 883m: 066704 175514 
AIO 010467 175602 
"11 00221~' 010001 
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MACYll 30&(1052) 31-0CT-78 08:42 PAGE 17 

GETRfG: MOV ERRRSQ£O,<R0 5 IUSE RS FOR INDEXING CAPABILITY 
~g~ ~R5l+'~1 ~RETRIEVER~~::· 
~ov (R5 +,R2 I R2 ••• 
MOV ~R5!+'R3 ; R3 ••• 

~s~ f~~~Q6~!60'RS ~~~~ ~~E QUEUE BOU~DARY BEEN EXCEEDED? 
=~IS #IRRQUE LR5 J~~s~¥'RI0ItE~~tDQ3~~EP~I~I~~ING 
MOV R5,ERRQpO ISEI THE RETRIEVAL POINTER TO THE NEXT FETCH POINT. 
RIS PC ,RETURN TO THE CALLING BLOCK 

,THIS ROUTINE CALCULATES THE RAUD RATE FROM THE SRI OPTION, IF SRI IS O,THE DEFAULT 
;RATES OF q~OO, ARE ASSIGNED. THE LE.ST SIGNIFICANT BIT IS THE ONLY ONE CONSIDERED. 
;THE RAUD RATES ARE THEN LQADED INTO THE PROPER LINE PARAMETER REGISTER. 

8AUDRTe'TST SRI 
~8~ ~~I,R4 
8PL 45 
BIC #RIT15,R4 

;IS A SPECIFIC RATE SELECTED? 
;IF NOLGO ASSIGN THE OEFAULT RATE 
; IF YE. COPY SRI 
,RR IF NOT R. WORDS BETWEEN VECTORS 

SEQ 0015 

SEQ 0016 

BEQ 3~ 
~g~ ~47,Rl 

m ~~ 

~~hEt~ ~~~lgETS~Lij~~ ~~60 BAUD 
;SET UP THE 8IT CON~IGDRATION FOR A BAUD RATE SELECTION 
,ISOLATE IHE NEXT BIT IN THE CARRY BIT 
,IF THIS S THE BYTfi PUT TOGETHER THE BAUD RATE 

2$ : 

3 S: 

BR IS 
CCC 
~OV 
ROL 
ROL 
ROL 
ROL 
ADD 
SWAB 
ROR 
ROR 
sIS 
AIS 
RTS 
SIS 
RTS 

R3,R5 
R5 
R5 
RS 
R5 
R 3, R5 
RS 
RS 
R5 

~~: ~~ Rl) 
PC 
~~3S01,4(Rl) 

;Jb ~21f~A~~~L~IiTTAET~~~IT~~l CONFIGURATION 

!~~k~I~Abijptlt~~~E~8~vF5~G~H~E~~~5 ~~f~TING 
;BUILO THE TRANSMITTER RATE IN R5 

,ADD THE RECEIV~R RATE TO THE TRANS~ITTER RATE 
IALIGN THE RATE TO BIT POSITIONS 6-13 

,THIS ROUTINE DETERMINES WHAT TVPE OF ERROR WAS INDICATED BY THE SILO AND REPORTS EACH 

STATERR,JSR PC,SAVREG 
HOY Rl,ACSR 
CLR R4 
MOV DYCNMBR,R3 
BEQ 2$ 
ADO ~320,R4 
DEC R 

IS: 

m HDR,R4 
MOV R4,CSRA 
~OV RO,RI 

2$: 

6~~~~TT~~ER~~AS~5~¥ENTS 
ISETUP TO CALCULATE 
~O~~Ig~RO JUST AOD ADDRESS 
IPrJINT NEXT DHll 
19r9~¥MB~II~H NUMBER 
IAOD BASE AOOR~S TO OFFSET 
IREPORT CSR ADDRESS 
CALC LINE 4 



Va~iLg~~{fll S!i!g~T~~~R54~~g MODULE 

B~R gg~~12: 803536 176402 R Q 

8 0 0T18, 880800 8p 00 5 2' 04567 176672 
00 2' 000000 K7~ 00 M, 883PO' r 4 002532' 4 67 176362 

75 mm: °g88go 
Hj 002542' g0456~ 176652 

gOf48' 000000 879 ° ~~ , 8°3370' m 00 2' 04567 176342 
882m: 888m 882 

883 00~562' 004587 176632 
884 0025~8' 0000 0 R85 0025 • 803570' m 002572' 04567 176322 mm: og8GGG 
R~~ 8 0 8m8~: m8&8 891 
892 mm: mogg 893 
894 002612' gpQ80 
B'15 002614' 60 0 
896 8026 ~' 005boO 
8'17 

08m2: m688 898 m 002624' 000750 
gm~8: 888m '101 

902 00~632' 000300 m 88 U4: goom 
002648, 088110 905 

906 
907 
~g, 002642' 000010 
910 mm:mm 911 

~i~ ;t3 oon~r 000004 9 6 88 • 880100 n 0' 8100 
0033 o· 88 100 

~~3 mm: 08m n 
923 
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;G~T CO~RECT HALF 
;LEAVE ONLY LINE ff 
;PUT IT IN ASTAT 
;PLACE TH' ~VERRUN BIT l~ THE CARRY HIT 

SeQ 0011 

;EACH EN~b~N~A~~IH~LtiF A JSR INSTRUCTION FOLLOWED BY A LOCATION INTO '.HICH THE CSR IS 
~~~~~~g6pt~L~~~E8s~YA~~~E~~Leo~g~FI~DA¥R~Eijij~Bk~Lb~W¥UEB1N~F~~~pt¥~GT~~vit~NSMITTER 
LNKTAB: ~SR R5,RCVINT ;LINK FOR RECEIvER 0 

SILOO 
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SEQ 0018 

JSR 
0 

R5,XMTINT ;LINK FOR TRANSMITTER 0 

0 
~SR R5,RCVINT ;LINK FOR RECEIVER 1 

SIL01 
JSR 
0 

R5, XMTI NT ;LINK FOR TRANS"ITTER 

1 
JSR 
° 

RS,RCVIN! ;LINK ~OR R~CEIVER 2 

SIL02 
JSR R5, XHTINT ;LINK FOR TRANSMITTER 2 
0 
2 
JSR R5,RCVINT ;L INK FOR RECEIVER 3 
0 
SIL03 
JSR 
0 

R5,XMTlNT ;LINK FOR TRAN SMI TTER 3 

3 
CNTTBL: 17000 ;DIFFERENT ITERATION COUNTS FOR 

17000 ;DIFFERENT, RAUo RATES 
17000 
17000 
11700 
6000 
mg 
1600 
750 
500 
350 
300 
260 
165 
110 
;THESE ARE THE QUEU"S. 

XMTQUE: .BLKW 8. ;TRANSMITTER SERVICE QUEUE 
RCVQUE: .BLKW 8. ;RECEIVER SERVICE QIlE"E 
ERROUE: .BLKW 25. ;ERROR SERVICE QUEUE 

;THESE ARE THE BUFFERS 

XMT8UF: .BLK8 4. ;FOUR CHARACTER TRANS~ITTER BUFFER 
SILOO: .BLKW 64, ;RECEIVER 8UFPER FOR DEVICE O. 
SIL01 : .BLKW 64, ;RECEIVER BUFFEP FOR DEVICE 1 
SIL02: .BLKW 64. ;RECEIVER BUFFER FOR DEVICE 2 
SIL03: .RLKW 64. ~~ij~~~XE~oaU~h~~K~~~ DEVICE 3 
LNCKBF: .BLKB 16. INDIVIDUAL LINF. DATA 

;THESE ARE THE QUEUE POINTERS 



~MA~Lg;~{~11 S!l!ij~T~~ijRg~~~~ MODOLE MICYtl 301(10521 31-nCr-18 08:42 PIGE 23 
CROSS REFERENCE TABLE -- USER S'~80LS SEQ 0021 

OO~074R 536 596 615 672 6At 756H 834 ~57 

= b803UR ~m 
r44~5 WI 535 594 613 682 

S~85~H Hi. ml 
og8om ~q 

A ~88m~ u! 460. 

8g~~m me 646 651" 711' 945. 

0!502R 
691 106 109' 84A 852 920" 
394 865# 

380mR ~6~' 
= ~ON1R Ihl m' = 18 4 2 

= ~8~8g~~ 364 
951 m: 

= sdsbR 
529 95 J 364 535 5<14 613 6A2 820 626 q] 2 

1= 8mij~R 524 ~28 946# 
3p U ~18 319 320 331 338 339 340 341 342 343 344 

50 351 353 354 355 3MB 924 925 926 921 92R M 933 934 935 936 931 938 939 940 942 943 944 945 
946 

AS = bSl32~R 364# 528 

= 880ghR 
455 93H 

3~51 590 609 644 

- 0~~1~8 ~~~ 
2~ s ~g 

bll ;; 888848 
;; 888i~8 m 

164 ~ 880 ~8 61 315 364# = 8 00 

lill ;; ~n~lg 364 
= 1 7 6 364 
= 005746 364 
~ °3W~ 364 

88°8~4R 364 

4 50R ~w 106 849 944# 

s8im~ m~ m~ 811 811 883 
gg4m~ 631" 638" 639 641" 926# 

425' 652 653" 654 656" 927# 

8~~{fl1 Slr!~~T!'~Ril~l~ MonOLE ~~5~~IR~~~~~g~~)TA~tEO~!-~~ERO~~~§OL~AGE 24 
SEQ 0022 

mm~ 424 425 639 641 654 656 910l! 
644 m~ 650 

004044R 661- ms 8mm 35~ 310 
33 f 

888°tg~ p6 
002A36R 

52 
531 583 602 669 679 142# 801 839 

88~b~~~ I~~f m: 389 438 417 514* 539 933~ o 03 6R 89# 
0004~6R H1 

420( 
549 

mh8! 861 916 
813 911 
819 918 

003510R 8R5 919 
ogm~R 3~~i 820 826 832 
AOO046R ~30 

= gS8mR 324 

31 'I ~51 
OOOor R 19 400 411 172 174 
8888 g~ 318 
0000 4R m' gm2a~ 36" 

02236R ~22# 80U 
000062R ~Ui 8ggg~a~ 339 

000 OR 
3401 OOOOpR 34~ 

8g8M~ ~h 
0~8ma ~~31 5g0 
8 4030R m H; 935# 

808mR 
004032R mf 443 HU mm~ 406 409 

3131 
392 

000f4R 341 851" 
800 16R 154 
088 m 

53 

002164R l11 468 m' 
smm 

5~9f 868 ~RO 8R6 
420 559" 560· 61 563* 924# o 12R 422· 510 571· 572 514* 925 

= smm T 422 428 561 563 572 574 Q09# 

~ 3# 910# 911# 915_ 916# 911# 91 Bn 919# 920# 956# 961# 



~HAl U~C/'11 SYSTE" f~ERCISFR 
XnHAlO.Pll 31-PCT-7~ OQ:40 

~3~ ~glgtg: 8888gg 
Q26 004014" 000000 
~~1 8glg~8: gggggg 
Q2Q 004022" 000000 
030 

~1~ 9h 
034 

m 
93·/ 
03Q 
a3 a 
a40 
041 
942 
a43 
044 
945 
046 
947 
HR 
949 
050 
051 
052 
953 
054 
955 
056 
957 
a5q 
950 
060 
9bl 
962 

8gm4: 000000 
00403~" 8888g8 
004032" 000000 
004034" 000000 mm: ggg888 
004042" 000000 
004044" 000000 mm: ggg 
004050" 000 

88m~: 0008gg 

004054" 004060 " 
004056 • 177777 

004060" 042504 
004066 " 040 
g8m~: Ooom 
gg:m: 044445 wm 004116" 

Ogl124 " o 0001 

04452~ 

052510 
020124 
051104 
022504 

MflDUU 

042503 

043515 
040527 
050117 

000 

OHAL DEC/XII SYSTEM EXERCISER MOOULE 
XOHALO.Pll ]1-nCT-78 00:40 

ACSR 003s3lR HU 582" 
ACTVAT gO R 
AODR 00006R 3Ui 30 3 
mm= 08AoogR lUi m: A STAT gOd34R 
AliAS ° lOR 4~~ ~49. mw mm~ 72' 

lW m 
855 

RGNOU 004042R 4g9* 470· un ~ °m8~ Mi 
9ITI0 = go~or 1m 518 
BITB = 00 0 0 449 
BIT = 0180 0 I~U 486 UiP ~ 8~08 & 81T1~ = 10000~ UI 776 
BIT2 = OOgOO 36411 
BIT3 = 3D o~o 364( BIT4 = 0 0 0 164 BITS = 080040 64 em ~ 8 8~88 64 618 

8 IT B = 000400 m' 
BITo = 001000 3641 451 
9RpK $= 304407 lUI 50~ 
R~2 omm lA7 
RTOOI = 1°l421 364 
mIri= AMHR ~61' 690. 

gm~ smm 3t6 890. 
3r' f~nT smm 3 II 515· 

OAU 00l046R 367 469 
DAT~KS= 10 431 m: OAT R~= 1844 4 B55 
O~RRO 0 24D~R 709 R394 
OONFLG 00404 R 419 * 504 

m&MB 8mm 3 2t 3iO 
11 • 

Jf ~tIDl SgW~~ 
KNDIT~= 1044h 3~'~i 93B. 

547 
F.ND~ = A844~8 W ~72 ERRQPI 40 R 42~* 42 
ERRQGO 004~ 2R 756 
ERRQ F 002 82R 426 427 
mivP= oOU 8R 1m ~w FlNI~H A8uI0R 06 540 
GFTPAS= 104415 3641 443 
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x~rQP[ OPEN 
X~TQPO OPEN 
RCVQP I OPEN 
ReVQPD OPEN 
ERRQP[ OPEN 
ERRQPO OPEN 

~t~:=~=liif~ gg~H~ K~J~IE$I~)p&~A~lKR(OUT) 
;RECEIVER QUEUE POINTERS 

;ERROR QUE POINTERS 

;THESE 

~~bm: m~ 
T~RCNT: OP;':M 
VA: OPEN 
PAl OPEN 
EA: OPEN 

mmm~~~ 
RCVTMR: 0 
DATA: • BYT;; 
OONPLG: .RYTE 
RCVOlTA:.BYTE 
LCKOUT: .SYTE 
NUMBAl: OPEN 

.EVF.N 
;THIS 

HUNG: HI 
-1 

Ml: • ASCII 

M2: .BL~8 
M3 : " ASCIZ 

.EVEN 

.FNO 

OP~N 
OPEN 
OPEN 
OPEN 

IS THE ASCI! 

"OEVICE " 

6 
" HUNCUT 

MESSAGE 

r/ AS DROPPED'" 

MACVl1 30A(1052) 31-0CT-78 08:42 PAGE 
CROSS REFERE~CE TABLE -- USER SYMBOLS 

601- 679· 802· 

440 479 532 809 846 

814· 

535 443 m 503 528 
617 64B 649 670 

602 940_ 

503 648 649 670 671 

~w 532· SRl· 600· 677· 
473 474· 942_ 

512 723· 943# 

804 841 939' 

542 m: 92B. 
929. 

748 750 m. 764 m~ 
~Ir ~w BIB" 

5 6. 

22 

531 542 
671 6~2 

810· 947· 

830· 

m 541 
724 

SEQ 0019 

SEQ 

594 m B26 



• ARS. 000000 
004124 

000 
001 

SEQ 0023 


