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.REM_ 

PRODUCT CODE: 
PRODUCT NAME: 

DATE: 

MAINTAINER: 

IDEtJTIFICATION 

AC-E71BI-MC 
CXDUIIO DUll DEC/XII MODULE 

SEPTEMBER 1978 

DEC/XII SUPPORT GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1973,1978 DIGITAL EQUIPMENT CORPORATION 
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SEQ 0001 
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1. ABSTRACT 

DUA IS AN IOMOD THAT EXERCISES UP TO EIGHT B-BIT SYNCHRONOUS 
LINE INTERFACES (DUll) BY TRANSMITTING A STANDARD 
BINARY COUNT PATTERN OSING THE MAINTENANCE MODE FEATURE. THE 
RECEIVED DATA IS COMPARED WITH THE TRANSMITTED DATA AND ANY ERRORS 
ARE REPORTED VII THE CONSOLE TTY. ALL AVAILABLE INTERFACES 
(UP TO 8) IRE ACTIVlTED AND RUNNING SIMULTANEOUSLY. 

2. REQUIREMENTS 

HARDWARE: DUll SYNCHRONOUS INTERFACE 
STORAGE:: DUA REQUIRES: 

1. DECIMJL WORDS: 823 
2. OCTAL WORDS: 1467 
3. OCTAL BYTES: 3156 

3. PASS DEFINITION 

ONE PASS OF THE DUA MODULE CONSISTS OF TRANSMITTING AND RECEIVING 
40000 {8} 8-BIT CHARACTERS (TOTAL) 

4. EXECUTION TIME 

DUA RUNNING ALONE ON A PDPII/05 PROCESSOR TAKES APPROXIMATELY 
1 MINUTES TO COMPLETE ONE PASS. 

5. CONFIGURATION PARAMETERS 

DEFAULT PARAMETERS: 
DEVADR: 1, VECTOR:l, 
REQUIRED PARAMETERS: 

6. DEVICE/OPTION SETUP 

BRI:5, BR2:5, DEVCNT:l 

SRI = 1 = ASYNCRONOUS(ISOCRONOUS) 
SRI = 0 = SYNCRONOUS 
OVA: DEVICE ADDRESS OF THE FIRST DUll 
VCT: VECTOR ADDRESS OF THE FIRST DUll 

NONE: NO DEVICE IS REQUIRED IN MAINTENANCE MODE 

SEQ 0002 
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7. MODULE OPERATION 

'* 

TEST SEQUENCE: 

A. 
B. 

C. 

D. 

E. 

F. 

G. 

TEST UP TO 8 POSSIBLE DEVICES FOR SELECTION 
STORE THE NO. OF DEVICES TO BE TESTED AND SET UP THE 
VECTORS FOR THESE DEVICES 
TURN ON RECEIVER INTERRUPT ENABLE, TRANSMITTER INTERRUPT 
ENABLE, AND MAINTENANCE NODE FOR ALL ACTIVE DEVICES. 
INITIAL TRANSMITTER INTERRUPT SERVICE: 

1.) TEST FOR FALSE INTERRUPT (READY (0»; REPORT ERRORS 
2.) OUTPUT NEXT CHARACTER TO EACH ACTIVE DEVICE 
3.) RETURN TO MONITOR TO WAIT FOR RECEIVER INTERRUPT. 

RECEIVER INTERRUPT SERVICE: 

2. COMPARE INPUT/OUTPUT DATA; REPORT EHRORS 
l"J TEST FOR FALSE INTERRUPT (DONE (O»L REPORT ERRORS 
3. RETURN TO MONITOR TO WAIT FOR TRANSMITTER INTERRUPT 

REPEAT D AND E UNTIL 40000.(TDTAL) CHARlCTERS HAVE BEEN 
PROCESSED 
AT END OF PASS TURN OFF ALL ACTIVE DEVICES AND REST~RT AT B 

,. 

SEQ 0003 

.. 
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8. OPERATION OPTIONS 

A. LOCATIO. DVIDl (DUA 14) MAY BE CHANGED TO SELECT ANY COM­
BIBATIOB OF DEVICES BltO=DEVO, BIT1=DEVl ••••• BIT 

;BIT DE IF OVIDl IS INITIALLY 0 DUA WILL BE DROPPED FROM TEST. 

B. LOCITIOIS STIRT+2 AND PASS+14(8) MAY BE MODIFIED TO INCREASE 
OR DECREASE THE TOTAL NUMBER OF CHARACTERS PROCESSED PER PASS 

9. NON STANDARD PRINTOUTS 

NONE: ALL PRINTOUTS HAVE STANDARD FORMATS AS DESCRIBED IN THE 
DEC/XII DOCUMENT. 

~ 

SEQ 0004 
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,BIT DEFINITIONS 
mn;100g8° 

UHi::db8 
nn~::~88g 
8lT8=U8 
mZ::iog 
BITS=18 
BIT4= ° 
BITI= ° BIT = 
BIT = 
BIT = 
lPROCES~ER LEVELS 

Lnf~l;a~1 
mEtl:;~4 
LEVEL =I~ LEVEL = 0 
LEVEL = 4 
LEVEL = 00 
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;REGISTEP DEFINITIONS 
;REGISTER EQUATES 

RXCSR=O 

mm:;~ 
TXCSR=4 
TXDBUF=6 

ITS 
IT7 
IT6 
ITS 
IT4 

BIT DEFINITIONS 
;DATA SET CHANGE 

;~l=GTO SEN 
~C IRRIER DEhcT 
;REC ACTIVE 
;SEC REC DArA 
;DATA SET ROY 
;STRIP SYRC 
;REe DONE !m 1m mm 
m~CI~W~~TA 
m¥A T~E~~NRDV 

BIT DEFIIIITIONS 
;REC ERROR 
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OVRRUN=B IT 14 ;OVERRUN 
FRMERR=BIT13 ;F ERROR 
PARER=BIT12 BIT DEFIU Y ERROR 
PAREN=81+~IRCSR ;P v EHABLE 
EVPAR=8I!~IRCSR WRD DEFIUTIOH~ARITY SENSE 
SYNINT=3fig80 ;SVHC EXTERUL MODE 
SVNEXT=20 ° ;SYNC INTERUL MODE 
ISYMOO=O ;ISOC MODE 
~1~!28o ;NORD LENGTH ~ BITS 
SEYEN=4800 !ms mm 'I m~ 
l~m;80oo l=gR~AUWH 8 BITS 
00DPAR=I088 ;000 PARITY 
EVEPAR=14 f'EYEN PARITY 

~TXCSR BIT DEri. '191S 
~'mmITI4 SBUNTNgIT~VAlLA8LE 
CLK=BIT 10 ;fi~1 WINDOW 

ITS !USTER RESET 
IT7 ;XMIT DORE 
IT~ ;XRIT INTR EllBLE 
~I 5 19EIID IMTR EN 8 

:;BII~ ;H~l{~OX 
;TICSH WRO OEFINI¥IORS 

USER=O ;USER "ODE 

=l~I;t8880 ;=tl:I I~~ =gg~ 
SYSTST=14000 $sYSTEM TEST MODE 

S[Q 0005 

SfQ 0006 
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044501 040 
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2B3 000122' 000032 
284 000040 

~~~ 
2i~ 
~9Z 
~!i 
3~5 
2~~ 

in 
3g~ 

m m 
309 

HI 
3}5 
hi 
~~g 

In 
126 

~n 
In 
hs 
33~ 
338 

000224 ' 

000224' 812767 

8~m~: °U1~~ o 025~' 8 ~8 "r ""'1 OOg 62' ~~~76 
88 ~~: s8g 
088 8~: 8m67 

hg Ii: gim~ 
m'~3: 8b~~h 000 4r 103406 

08T' °T24 o 8 6' 86 ~o~ 88g ~g; 08g ~o 
88s1~~: ~hm 
000 fr 005~0~ 
08°38 ' 062 0 

8011y~: 31sm 
880M: m151 
000416' 012700 

000422' 012703 

000U6 ' 005023 
000 0' g8~m 000 2' 

000010 177662 

B8golo mm m~4~ 002640 

08 0800 ' 

88~in 
002664 

88~6~g 
g8~m: mm 
A62m, 

888m 
002544 

177421 

000006 

177404 

000006 

000147 

002364 ' 
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1$: 

2$ : 

,MODULE IDENTIFICATION NU~BER=32 
,MODULE STACK STARTS HERE. 

SEQ 0001 

SW OOOA 
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002410 

000004 

000002 

000002 
000000 

000004 
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MAC!ll 30A(1052) 12-0CT-79 16:33 PACE 10 

UlTIAL:MOV 
MOV 
MOV 
MOV 

IS: 

START2: 

os: 

1$: 

4$ : 

ag~ 
MOV 
ADD 
ADD 
DEC 
BilE 

HOV 
MOY 
MOV 
MOV m 
B~S 
M 
ADD 
TST 
SR 
MOVB 
MOY 

RiC 
ACTYlTE:M~& 
3$: tcs 

BEQ 
6$: ADD 

SR 
5S: m 

BNE 
MOV 

BR 
1S: MOV 
2S: MOV 

BIS 
SR 
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SEQ 0009 

SFQ 0010 

;HAVE WE BEEN HEHE BEFORE? 
;SR IF N~hIT TO MONITOR. MODULE WAIT FOP INTERRUPT. 
;DON"T COME THRU HRRE AGAIN 

;SET THE TIMEOUT FLAG 
J~~Ip~N~¥~~o3~ME FOR INTERRUPTS 

;TEMPORARY RETURN TO MONITOR •••• 
;THEN CONTINOE AT NEXT INSTRUCTION. 

,ALL DONE? 
; IF YES, GO F~ NI SM UP 

'aREAl( Aml~f ~ACh~~atiT TIME 
hSCII MESSAh CALL WITH COMMON IIElDER 
; 

JMP RESTRT 

~T'~i ~~H~I~~LL ANSWER THE XMT INTERRUPT REQOEST 

MOY tR5~18QADl jSTORE CONTENTS OF R5 IN THE QUEnE 
~B~ i6+40!QADl ;~&¥AI~RT~¥ ~g6u5FPS~I~I~ 
~~, 'QADI !a~sl~ 'Ht POINTER 
HOV R~S+,R5 SRESTORE THE OTHER GUY"S RS 
~iRQ$;8EGiii;iiiiiiT----------------i-iiiiEiiE-iip-Tii-ciijjTiiiiiE-iT-iiiiiii-iND RTI ;--------------------------------------------------------------

MOV 
ADD 
CMP 
SNE 
NOV 
NOV 
BIT ms 
m 
MOVS 
INCS 
CMPB 

IQ1D26RO ;GET POINTER FROM THB QUEUE 
2 Ql 2 ;UPDATE THE QUEUE POINTER 
16+40,QID2 ;POINTER AT HIGH LIMIT 
S ,8R IF NOT 
TQ6QAD2 ,RESET THE POINTER 
VA UROI Rl ,Al = Rg WITH OFFSET VALUE 

#RECACT,RfCSR(R1) ;TEST T GIVE MORF. SYNC CHARS 
DUXMTI ;SRANCH IF U SYNC . 
LHcn +1(RO) ,SENT 16 CHARACTERS? 

¥Hl=, ;JI~iiSTAmHIT C UNT 
LRSYNIIR81,TXDBuf Rl) ;SENT DA¥A NSTN R • ORM NEXT DATA WORD ~26,LR YII (RO) hs IT SYIIC CHARACTER? 
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SEQ 0011 

002424" 
BNE DUXMT4 ;NO-BRANCH 
INCB LNSYN1(RO) t·INC DATA WORD AGAIN 

000100 000004 ggf=Jll OR DUXMT4 ;BRANCH 0 EXIT 
BIC j100,TXCSR(Rl) ;CLR INT ENB 

001232" 000004 

°88mr 000006 
02425" 

000004 002425" 
000000" 

002404" 

000000" 001240" 

001240" 012767 000011 176640 
001246" 104405 000000" 000000 

001254" 000167 000662 

881m: 8mn 88~m 001636 

83t)13: InU~ 82~22~: 
88 Jra: Algil~ ~~~~18 176564 

88IJ~~: lo~g8t 000000 

lillll~ gll!i! 040000 001564 

001342" 000004 000000" 001412" 

001350" 032767 020000 001546 
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XDUATO.PH 12-0CT-78 11157 

001356" 001403 
001360" 000004 000000" 001456" 

g8}~~~: 8~i~8J 010000 001530 

001376" 000004 000000" 001522' 

001404' 
001404' 000004 000000" 001566' 

001412" 012767 000021 176466 
001420" 104405 000000" 000000 

001500 

001456" 012767 000022 176422 
001464" 104406 000000" 000000 

88t1~i: sum 88~m 001436 
801~r:" 000f2~ 176556 
OMli: smn 88m3 
001522" 012767 000023 176356 
001530" 104406 

001536" 0~5~67 

8811~3~: bUn 
8g ~~~: mm 

000000" 000000 

8gm~ 001374 

881m 
001566" 012167 000000 176312 

001574" 104405 000000" 000000 
001602" 000167 000334 
001606" 032764 004000 000000 

EXlT$,BEGIN IRXIT TO MONITOR. MODULE WAlT FOR INTERlIUPT. 
DUXMT21 C~~g l~~~~ir~~~g~(Rl);DEC SYN~X~6u~l~~ CHAR (TSYNC) 

~~h #:~mYNl+l(RO) i~~!INHlm~Ec~m mNmo 

FIRERI 

DURCVlI 

R'fI 
1$1 
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2$: 

3$: 
~iiiQ$:BEGiii;Ejji;:i5--------------i-QiiEiiE-iip-;:ii-ciiiiT iiiiiE-AT-EiiiTi;-A RD R T I 

DVERR: 

1$1 

FRERRI 

JMP 
1$: 

PAERR: 

1$1 

;----------------------------------------------------------------

~~!* .. ***lll,~~~Ilt** tf ** *** *_*. ** ** _**t***'*'* 'Ill" ** '* ** *** ** '* II _**** .. '* 
HRD~R.,.EGTN,NULI. 'OVERRUN ERROR I *.it .. * *-**- ***********"1***************************._. **** **** 
c:~ ¥I;Ge~RRu ~jO~~~o~~R~RS 
35~ R~STR ~J~SRETRY MODULE 
CLR OVERRU ;CLEAN UP 
JMP DROP ;GO DES.LECT THI S MODULE 
MOV M2?, ERRTYP 
~ *******_ •••• ***i*********** *****'***'* *'*'** **'* ***._. *****_ **** ***** 
) ~t!~i,~~ill,'V~¥* ******,t,~~!*~,a~a* **. **.*:111* ** 1It****._ '* ·U: ** .. **** 

,IRC tRAMER ;COUNT ERRORS 
~~p 13,FRAMER !iE~RRORS ? 
RE~TR $ ;NO RETRi ~ODULE 
CLR FRAMER ;CLEAN UP 
JMP DROP ICO DESELECT THIS MODULF. 

~~!*****tli'!!~I It.* .... *.** **********_*********** ** **'**'11* _'* ** •• _ ** 
~~t!!i,! IiI!, ,~~~** .... *., ~ f~ III. §~~~~***** .. 'I" 'I •• ** ........ * * *. a* .. ** .. * 
bc PARlER ·COUNT ERRORS 
~~P f3 ,PARIER iiE~RRORS ? 
JM~ RlsTR INO RETRY MODULE 
Sb~ &A~JER ~~~E~s~EECT THIS MODULE 

ED Ir15: ~~Y** •• *U'~'~IIt**** .**** *.****************_.********_* .* ... **** 
i ~2!!~,1~;!~,'~~~* ** ****'~ I~!lt~*t~!~ *~~~~~* *. *a •• * **.* * *'**.* ..... 
JMP DROP ;DESELECT THIS MODULE 

READ: 8IT ,RECACT, RXCSR(R4) ;IS DEVICE ACTIVE 

SFQ 0012 

.. 
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563 001614' 001447 

~~~ g81tjlg: gg~gg~ 
566 0016 4' 066302 
567 0016 0' 116412 m 88lm: mm 
510 001642' 005~67 

~~~ ggi~~~: 19~3~~ 
513 
514 SiS 
g7~ 
518 
579 
530 

h~ 
~B~ 

001656' 001021 

88lm: ggm~ 
gglm: Oo~m 
00h8r g~I°8' 88 106: 8P~0~ 
goi710' 012602 
01712' 012605 

002464 ' 
002364' 
000002 
000026 

001270 
002464 " 
002444' 

888g83 
001236 
001230 001230 

586 001714' 000004 000000' 002014' 53' M 
590 
591 m 
594 001722' 012604 m 88lm: mm 
~§~ 881i~~: 8bg~8~ 

in 88lW: mm 
602 001146' 005064 
m ggqg~: g~5g8: 
68~ 88b~~: 81~m 

Alm8 
000004 
000000 

176134 

~Ob 001164' 012605 

ggg 001166' 000004 000000' 001174' 
610 

&B 001714' 012167 000011 116104 
613 
614 002002' 104405 000000' 000000 
615 
616 002010' 000161 000126 
617 
618 
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619 002014' 005001 m 88~m: ggm~ 
623 002022' 012767 000020 001072 m mm: mm 002444" 

m ggm~: mm 
~~g 8g~84~: gg5;'~ 
&~~ 88~g~~: glg~8° 
~~~ 88~g~a: l~A~~~ 
6~3~~ 88m~: mm 

7 002074' 001073 

002364 ' 
001046 
001042 

000026 001032 

638 002076" 005267 001024 

g~g 88~i8~: 88ij;gg 
W mm: gg~m 
w mm: mm 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 m 
658 
659 
660 m m 
665 
666 m 
670 m 
673 

002124' 012711 mm:mm 
002140' 000730 

002142 " 
002142' 104403 mm:mm 
g8mF o~mr 
002166' b20040 
002P4' 042503 

88h~~: mm mm: 3~m~ 
002232' 020101 
002240' 042514 

g8~m: gm~g 
002260' 002244' 
002262' 177777 

001014 
001004 

000772 

000760 

000000' 002162" 
gggggg, 175650 

g:m~ mm 
3~6l~g 
047~15 
000040 

wm 

044526 mm 
051105 mm 
052504 

674 002264" 016067 002404' 175606 
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BEQ 
CLR 
ADD 
ADD 
MOVB 
CMPB 
BIlQ 
INC 
INCB 
DECB 

RCVRTN 

)GET OUT DEVICE NOT READY 
;CLEAR BYTE PNTER 
;GET BYTE OFfSET 
;ADDR;D!TA BUFF ADoR 
;DATA ;) DATA BUFF 
;SKP IF SYNC BIT 

$ 
iCIIECK HAVE WE TRANSEERR,;D ALL 
; DAT! WORDS. 
)THIS LINE NOT DONE RECEIVING 
)ALL DATA TRANSFERS 
;MASTER RESET (DEVICE) 

kOUNT THIS DU 
;ARE WE DONE CHCK"ING 

RCVRTN: MOV 
MOV 
MOV 
MOV 
RT! 

SP +,R3 fSP I+,R4 

~~ !~~~ 

;RESTORE STACK POINTER 

~ 
IRETURN TO MAINLINE 

BADDONE: MOV R4,CSRA )SAVE CSR !DDRESS 
HOV RXCSR~R4!'ACSR )CONTSNTS OF CSR 
CLR TXCSR R4 )COLLAPSE TDIS DEVICE IT A"INT WORKIN" 
CLR RXCSR R4 • 
MOV ISPI+,R4 IRESTORE STACK POINTER 

~8~ ~~ !;~~ ~ 
MOV SP +,R5 , 

~IRQS;BEGIN;BDONE---------------;-QU£UE-UP-TO-CONTINUE-iT-nooNE-iND 
;----------------------------------------------------------------

BOONE: 
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CHCK: 

CHCK! : 

IS: 

CHCK2: 

CONTNU: 

IS: 

DROP: 

CLR 
CLR 
CLR 

MOV 

CLR 
HOV 
TSTB 
BEQ 
CMP 
BR 
MOV 
MOV 
MOVB 
CMPB 
BEQ 
CMPB 
BNE 
INC 
DEC 
BR 
INC 
DEC 
BNE 
INC 

MOV 
CMP 
BEQ 
aR 

HI 
R2 
RO 

#20,COUNT 

R2 
,LNCNTl,Rl 

~~U2 
lRl).,(R2)' 

R~ RO 

D~~IN~mtF 
~HE~~R, (R2)+ 

M6,CHECKR 
ERR"T 
CHECKR 
R2 
CONTNU 
CHECKR 
COUNT 
CONTNU 
NOOVTS 

1100777~fR1) 
pH§NOD S 
CHCKl 

;CLEAR RO:RO WILL BE 
;USED AS OFFSET 
;FOR COUNTING NO OF 
;CHAR. READ 
;ClR BUFF POINTER 

l~~=~mTH~liBR:I~l1I~OLf~E BUFf 
;GET FIRST CHAR. 
)CHECK DATA & INCR. POINTER 
;THIS .ORO GOOD GO CHECK ~ORF. 
;WAS IT SYNC CHAR. 
;NO GO REPORT ERROR 
; YES UPDATE CHECHR 
;UPDATE DULIN BUFFER POINTER 
)GO RACK & CHoCK REAL DATA 
)SET UP FOR NEXT BYTE TEST 
;ONE MORE BYTE HAS BE,:N TESTED 
; NOT DONE YET GO CHECK MORE 
)THIS LINE DONE ADD 1 TO 
;NO. OF DEVICES TESTED 

;HAVE ALL LINES BEFN TESTED 
;GO TU E:NO PASS CODING 

MSGNS,BEGIN61g iASCII t~ESSAG£ CALL WITH COMMON HEADER 

SEQ 0013 

RTI 

RTl 

SEQ 0014 

mTS,BEm 0 ,S AT )ABORTINMWW2M~o~~I~oMml~AIT ron INTERRUPT. 
1$: 

TEXT: 

MESSAG2 : 

HUNG: 

TEXT ,MESSAGE POINTER 
177777 ;" TERMINATOR 
.ASCIZ OEVICE FAILED TO INTERRUPT DROPPING MODULE " 

MESSAG2 
177117 

.ASCIZ 'DEVICE HUNG" 

ERRRT: MOV OVAD1(RO),CSRA )CSRA=LINE ADDR. 
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III !!!m~ !~~l !l~i!. 
III il;ji ;~i; ;;~~ 
II! II!I!!: !ill!! lill!!· 

II m~~ ~~~~~ 
~! i 002504' 000010 

002524' 000010 

002544' 000010 

~ 3 002564' 000010 

~ g 002604' 000010 

~ '0 002624' 000010 

~ 002644' 000010 

175576 

000546 
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II ;;;;;;; ;;;;;; 
r5 

lit 

!i II 
l~ I 
!II ! II 
fll ~~~~~: ~~: l ~ 003120' 000000 

176212 

175776 

176176 

175762 

176162 

175746 

176146 

175132 

176132 

175716 

176116 

175702 

176102 

175666 

176066 

175652 
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RESTOR: TST COUNT IA~ETnESD~'~ECHECKING DATA ON 

m fi8m~ ~~fiG d ~O Tn RMT ~F THIS LINE ;y S t L D E DO 1 TO 

MOY m~m~W) 
INODVTS>NO. OF LINES TESTED 

~MP ~~aV'oA~t L~~~~ ~~~~ TESTED 
B~Q CHCn I ,RETURN TO MONITOR 

PASS: 

mU,BEmmG ;SHOW TImI'0¥~I=BNmR;I=5D&E~ ~mTFOR 

; SYNC WORD STORAGE LOCATIONS (LINE SYNC (1:8» 

DULIN: :cm 8. ;0 mm: .BL~W 3: ~H~;"B~'IE;~I~~R~oUN~DN~lTTERN 
LRCRTl: .BLKW 8. Sh~G" B~TE=1I01i XMTE8 INTERRU~T~ 
YRFLG1: .BLKW 8. ;kY¥EB~F~SETNViLH~VFO~N~~:CU T 

; RECEIVE DATA 16 BYTES PER. RUFFER 

DOLIMl: .BLKW 8. $DUAhrR~FnRRECEIV E 
DULIN2: .BLKW 8. ;DU~lTAIUNF'~R~ECEIVE 
DULIII3: .BU~ B. SOUp LINE 83 RECEIVE 

DULU4: .BLKW 8. 
; T ANSMlT ATA BUFFER. 
;DU~hxIR~F'~R RECEI VE 

DULUS: .BLKW B. JDU 1 LIKE ,S RECF-IVE 

DULIN6: .BLKW 8. I 3ATt BUF ER 
'DU 1 INE,6 RECEIVE 

DULIn: .BLKW 8. 
; AU BUF ER 
;DUll LINE H7 RECEIVE 

KACYll 30A(l052) 12-0CT-78 16:33 PAGE 17 

DULINB: .BLKW B. 

LUTAB: 

NoDVTS: OPEN 

PASCTI OPEN 

16. 

RS,DURCY 

R5,DUXMT 

R5,DURCY 

R5,DUXMT 

RS,DURCY 

R5,DUXMT 

R5,DURCY 

R5,DUXMT 

RS,DURCV 

RS,DUXNT 

RS,DURCY 

R5,DUXM! 

R5,DURCY 

RS,DUXMT 

RS,DURCY 

RS,DUXMT 

,DATA BUFF ER 
;DUll LINE #B RECEIVE 
I DATA BUFFER 

;SOFTWASE SILO 

I8 ~gIhlU 

SEQ 0015 

INTERRIJPT. 

SEQ 0016 
I 



I 

DUAl DEC/XII SYSTEM EXERCISER MODU~E 
XOUAIO.PII 12-0CT-7S 11:57 

m m m 
m 
798 
199 m 

DUAl DEC/XII SYSTEM EXERCISER MODULE 
XOUAlO.PH 12-0CT-18 11,57 

ACSR 000102R 213# 473' 
Acn AT 

8mau m, m~ ADOR 
AOOR22= 001000 m mAT 8°810~R 678" 

AWlS 801~0~ 676' 
8AOOON 001734~ 563 m# BOONE 

mmR m, BEGIN 
504 509 
682 699 

~m ~mm m 190 

mlo ~ mm m 1B9 
1BO 

BITU = 004000 144 119 
BIT1~ = 81OOg8 14~ m ~m4 :; 0~8g 0 1h 176 
~m5; mm 

140 175 
153 1B~ 

Blp = 000~~8 m l36 8 I 4 = 000 

un ~ 888 a8 us in 
m ' ~ g88n8 

148 183 

r7 m 81T~ = OO~ 0 46 
8~EAK = 00 ~81 2n 8 EAKS= b04 404 

m 0828l ~ Ui m 
BTOO = 0 4 1 
CARotT= bloo 0 17 

m~A$= ij8i3!~R 29l 
CliCK; 00 0 2R ~~ ~WI 
CliCK 00 046R 628# 631# 
CIIECKR 00 b~6R 633" 634 mm = g~005gR ml 
CONTNU 80r~~R ilIl 

640 

~mT 08 ~ ~ 642' 
472· 

CTS = 020 00 
DATCK~= 104 11 291 
mER ~ 183383 m 682 

ONAINT= 00004~ 21B 

m p = igg~ioR i;~1 
532 

OSINTE= 0 8 0 
OSR = g~ 00 ht mH = 83mR 578· 

MACVll 301(1052) 12-0CT-78 16,33 PACE IS 

COUNT. OPEN mm; 8 
NO.DU' OPEN 
DUON' OPEN 
TReNT, OPEN 
ReCHT, OPEN 
OV ERRll. OP EN mmlSm 
TMOTF~G'OPEN tmm 8m 
TFLAC' ?k~g 

MACHI 30A (1052) 

lOVER 

12-0CT-78 16,33 PAGE 
CRUSS REFERENCE TABLE -- USER SYMBOLS 

495' 601' 

355 

398 404 405 410 411 
514 518 525 536 541 

221 291# m# 291# 
291# 

in m# 
291! 193 212 291 

~n# 
211 291 

nil ~H 291 
216 291 m m# 

291# 

405 

694 

636 63S" 641 * 616 679' 

643 6SS 
680· 686 mr 494· 600' 

543 554 560 616 65J~ 

579 791# 

20 

413 
558 

789# 

SEQ 0017 

SEQ 0018 

428 456 462 480 4flS 
586 609 614 fS4 fi':>f. 



Dun DEC/Ill SYSTEM .EXERCISER MODULE MleYll 30A!l0521 12-0CT-18 16: 33 PA GE 21 
KDunO.Pll 12-0CT-78 11:51 CROSS REFERENCf: TA8LE -- US~R SYMBOLS SFQ 0019 

DUtIN mun 3~0 mn 566 632 101# sa m JlII DULXN3 

T'" 
H 88tm o ~64R 

00 ~tR 126 
DULJN6 00 6 R 128 
DULIN? 

886m ir DULIN8 
DURCY 

08 ~6gR d 146 150 154 158 162 166 710 114 
DURCYl 4 1 ~e9n 
PUXMT 00 6 R lW 4~q# 752 156 160 764 168 112 716 
8mT~ 881lm 
DUXMt4 

446 454 
OOllfR 451 453 455" 

DVADI 8863 1ft 342 442 469 614 708# 
DVIDI mu 294 

nIT15 °80526R 365 

EIGHT = g msR ml mn 383 
EHDrS= lO~r H; 413 
END = 

883 82ft m. 411 
~~Mp 

H6i 
523* 534* 545' 556* '112* 

mw~ 8BUOO 209 
!~8 

mUH= 104~8g 40~ 398 456 462 656 699 
000 50R lEi FIRER 00~240R 480 

flVE = 
88 i~~R gut 539 542' 795# FRAMER 

FRERR 001 56R 509 534# 

mw~mm ml 
506 

GW8UF~= A04414 291 
HDXEN = 00010 ~~O HRDCNT 08004~R 9~ HRPER§= 1 440 485 525 558 614 
HRDP A 000050R 258 

m~T 8ga2m 
410 610# 

ICOUNT 0 08~gR llli ~ 
IONUM 0001 R 283 
INIT 000030R 250 

m~lA sgum m 293' 
ISYMOO= 0 DO inl 383 
LEVELO= 000000 
LEVELl= 000040 164 
LEVEL2= 000100 m LEVEL3= 000140 
LEVEL4= 000200 m mm~ 8g8j38 159 
LEVEL 7= 000 40 158 
LNCNT! 002444R 357 445' 493* 512* 626 71l~ 

DUAl DEC/XII SYSTEM EXERCISER MODULE MACYU 30A(1052) 12-0CT-18 16: 33 PA G2 22 
XDUAIO.Pll 12-0CT-18 11:51 CROSS REFERENCE TABLE -- USER SYMHLS SfQ 0020 , 

LNKTAB 002150R 307 146# 
LNSYN~ 002424R 356 448 449' 450 452* 458" 460' 492* 109# 
HAP22 = 104416 

2911 MESSA 002244R 668 670 
MEXT = msss m MINT = 
HOONAH s88~m m HOPSP 289# 
HRESET= 000400 

215t um~ ~ 104403 291 410 654 
104402 291 

miTA~ b~3m 291 
212 

NODVTS mmR 354 369' 644' 641 689' 692 784# 
NOPAR = 281t 380 393 
NO.DU 

88msR ~91. 314" 579 m# NULL = 485 525 541 556 614 
OOPPAR= 001000 208 
OPEN = 000000 238 ~44 245 246 247 264 265 266 267 268 m 270 ;':'/1 

173 15 211 216 280 281 282 ,91# p9 140 181 7 c 4 
86 181 790 191 792 193 194 95 96 797 798 199 ROO 

8m~ = A8tmR ~w 523# 
OVERRD 003fOR 527· 5~6 531' 794# 
OVRRUN= m ~~R m# 5 1 
HERR 5 St 
PARCSR= lnj 380 383' 
PARER = OOA a 
PARER = 

BA3mR ~95 m 553" PARlER 49 196# 
PASCNT OOOOfR ms PASCT 0031 OR 
PASS 

88300tR 648 693 697# 
PIRQS = 

'''I 
428 480 504 509 514 518 586 609 

PMTR 
mmR m POPSP = 

PDPSP2= mm m PRTY 
PRTYO = 000000 291 
PRTYl = 000040 291 

mH~ 8°ms m 
PRTV4 = 080200 liIl PRTYS = 888m 242 291# 
PRTY6 = 
PRTY7 = 

n~m PS = 

in psw = 
PUSH 00 746 
PUSH2 = 3~~~UR QADI 03 nf ~22' 423 425' ~m QAP2 00 1 R 304' 38" 439 441* 
QOUT 001020R 4~B 437# , 
~m~M= mm~ MI RCCNT 300 510' 793n 

• 



DUAl DEC/Xli SYSTEM EXERCISER MODULE 
XDUAlO.PH 12-0CT-79 11:57 

385 

536 

284 

378 

291# 
655· 
385 

DUAl DEC/XII SYSTEM EXERCISER MODULE 
XDUAIO.Pll 12-DCT-78 11 :57 

ii" mr TRP~FD= 001 2) nm = S8 A R 
TXDBUr= OO~ 8 
TXDDNE= 88 8 TXlNTE= .. " . sr j' VECTOR I OR 

m~Gl= I J glR 
IIlSADR r R 
WDFR I ir llOYD R 
XFLIG 0 R 
~HTRTN= 805ft 

ABS. mm 000 
001 

ERRORS DETECTED: 0 

303 
2~9. 

lll' 
Ilil 
ifil B8 
7g~. 
738 

DEFAULT GLDBALS GENERATED: 0 

m· 
m! 
387 
306 
571· 

m: 
~8U 

182~~¥,~~UAll~/~~'CR~i~~M=DDXCDM'XDUAIO 
RUN-TIME R TID: 14~~=2.9 
CORE USED: 7K (1~ PlGES) 

MICYlI 301(1052) 12-0CT-78 16:33 PAGE 23 
CROSS REFERENCE TABLE -- USER SYMBOLS m m. 506 511 788# 

562 

m, m 

443 

358 

547 

474* 

371 

800# 
797# 

496* 562 577* 

78U 

601 

HACYll 301(1052) 12-oCT-78 16:33 PAGE 24 
CROSS REFERENCETIBLE -- USER SYMBOLS 

~~~# 425 439 441 738,~ 

m: 454" 576· 602' 

713/1 

709. 1118 113, 718# 72011 722# 

SEQ 0021 

603* 

SEJ 0022 

724# 726# 728. 130# 73;;'# 


