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.RF~ 

PRODUCT COOP: 

PRODUCT NAMR: 
PRODUCT OAIR: 

"11\ IIIlTAINER: 

IOEVTIFICATTON 

AC-E71)9I-MC 

CIDLATO DLt1 MOOnLE 
SgPTE"lBER 197f! 

DEC/XII SUPPORT GRonp 
THE IMFORVATION IN THIS DOCuvE~T [S SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSU~ES NO RESPONSIBILITV FOR ANY ERRORS THAT 
MAY APPEAR IN THIS vANUAL. 

TH~ SOFTWARE DESCRIRED IN THIS DOCUvE~T IS FURNISHED TO THE 
PURCHASER ONDER A L[CENSE FOR nSE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COP fED (WITH fNCLUSIOM OF DIGIT~LS 
COPYRIGHT NOTICE) ONLY FOR USR IN SUCR SYSTEM, FXCEPT AS MAY 
OTHEMWISE BE PROVID8D I~ VRITING qy DIGITAL. 

OIGJTAL EQOIP~EijT CORPORATION ASSUMES NO RESPONSIRILITY FOR 
THE USF OM RRLIARILITY OR ITS SOFTWARE O~ EQUIPMENT THAT IS 
NOT SUPPLIEn BY DIGITAL. 

COPYRIGRT (e) 1913,1978 OIGITAL EQUIPMENT CURPORATION 

SEQ 0001 
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1. ARSTRACT: 

DLA IS AN IOMOO THAT ~XFRCISES UP TO SIXTFEN OLtl 
ASYNCHRONOUS TNTERFAC~S. IT (5 C~PABLE OF ~XERC[SI"G ALL 
OLll ~UD~LS. IT USES ~AINTEijANCE ~OOE TO TRANSMIT AijD 
RECEIVE A BINARV conNT PATTERN OUTPOT AND RECF[VED IN 
6i. C~APAr.TER BURSTS. THE: IiIII.JOR PORTION OF THE ERROR 
CHeCKJNr, IS DEfERRf.D TO PRIORITV LeVeL o. ~LL LINES SELeCTF.D FOR 
TEST (UP TO 16 OLll'S WITH CONTIGUOUS ADDRESSES AND VECTORS) 
APE AeTlV URD AND RUN CONCURRENTLY. ~LL TRANSMIT un RE-
CEIVE ERRORS ARE PEPORTED ON TAF. ~ONSOLE TTV. 

NOTE: 

2. NF.QUIREMENTS: 

HARDwARE: 

THIS MODULE IS NOT DESIGNFD TO F.XFRCISE ANY TVPF 
O~ TEqMIllL DF.VICE. IT rs DESIGNED ONLY 
TO ~XERC!SE T~E DL. A~Y INf8R~ATION UTSPL~VED 
OR PRINTED rs INCIDENTAL AND SHOULD SF. IGNORED. 
IN ~OST CASKS THE IRRMI.AL OEVICE SHOULD BE 
PLACED IN TAE OfF-LINE MODE. 

AT LEAST ONE OLI! INTF.RFACE 
N8TR: FOR THE DLV1I, THE TEST CONNECTOR 

~UST qE INSTALLF.D i 

STORAGE:: DLA REQUIRES: 
1. DECI~AL WORDS: 917 
2. OCTAL WORDS: in2, 
3. OCT~L BVTES: 3452 

3. PASS nEFINITION: 

ONE PASS OF TAE ULA MODOLE ~ONSISTS Of TRANSMITTING AND 
NfCPIVING SO~F. CHARACTERS. THE FXACT .U~BER DEPENDS ON THE BAUD RATE 

~~ 

SEQ 0002 
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4. EXECUTION TIME: 

VARIES WITH BAUD RATE Bur SHOULD TArE AqOUT ONE 
MINUTE TO COMPLETE ONE PASS WHEN RUNNING ALONE. 
SRI MUST BE SKT TO MATCH THE qAUD RATE OR TRE 
PASS TI~ES WILL BE OFF. 

5. CONFIGURATION PARAMETFRS: 

DEFAULT PARAMETERS: 
DVA: 176500, VCT: 1, BR1: 4, BR2: 0 .. DIC: 1 

REQUIRED PARA.lfETERS: 
AT r.ON.FIGURATION 11"1£ THE USER "!'UST SPECIFY: 

VCT: VECTOR ADDRESS OF FIRST DLll 
DVC: NO OF OLlI·S IF GREATER TRAN 1 

6. DEVICF OPTION SETUP: 

NONE Qr;QUTRED 

---

SEQ 0003 
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1. ~ODULF OPRRA'IO~: 

7. I r~ST SEQUP.NCE: 

A. START: 

B. SE'l'CSR: 

C. STriP: 

o. TINT: 

E. TSFRV: 

nS[NG THE DEVICE SFLRCTION PARAMETER 
"DVIDI" rqrS SECTION OF CODE SETS UP 
THE VKCTORS OF ALL SEt~CfEO LINES TO 
par" TO THE APPROPRIATE JSR INSTRUCTION 
1N THE JSR LINKING TARL". 

TqlS PIECE OF CODE INSgRTS THE PROPER 
CSR ADDAgSS OF EACH ACTIVE LINE INTO 
THE THIRD WORD OF E&CH JSR TARLE ENTRY. 

THIS ROUTINE INITIALIZES ILL TARLES~ 
BUFFERS, FLAGS AND COUNTERS, THEN P~O­
CFEDS TO TURN ON THE INTERRUPTS FOR 
ALL ACTIVE LI~ES. IT USES THE CONTENTS 
OF THE ACTIVE DEVICR TABLE TO FTNO OUT 
WRICH LINRS TO KICK OFF. AFTER INIT­
IAL[ZING ALL LINES IT WAITS FOR COMPLETION 
OF 64 TRANSMITTER AND RECEIVER INTERRUPTS 
VIA A BREAK LOOP. IF TNE 64 INTERRUPTS 
HAVE OCCURRED ON ROTH TRANSMITTER AND 
RECEIVER, OR IF THE BREhK LOOP TI~ES OUT, 
CONTROL PlSSES TO ERRCH~. 

THE TRANS~ITTER SERVICE ROUTINE SIMPLY 
QUEUES UP THE REQUEST FOR SERVICE IN 
A FIFO QUEUR UPDATES THE POINTER AND 
RETORNS CONTfioL BAC~ TO THE MONfT5R WITH 
A ?IRQ. THE EL~MgNT THAT GETS STORED 
IN TriE QUEUE IS A pnlNTRR TO THE INTER­
RUPTING CSR ADDRESS. THE ACTUAL SER­
VICING rs DONE LATER WARRE THE SERVICE 
COD~ IS EXECUTEn AT PRIORITr LEVEL O. 

THIS ~ODE RETQIEV~S A POINTER FqOM THE 
FIFO QUEUE AND gUILDS T~E CSR ADDRESS. 
rqE F~LLOWING SEQOE~CE IS EYECUTED: 

1. TEST FOR E~D OP 64. CHAR B~RST - IF 
END EXiT - IF NOT GO TO 2 

2. TEST READY FLAG - IF NOT ASSERTED GO 
QRPORT FALSE [NTERRUPT - IF ASSERTED 
P~OCEED TO STEP 3 

3. COONT THE [NTERRUPT FOR INDIVIDUAL 
~rNE 

4. GENEQATE A~D OUTPUT ~EXT CHARACTER, 

SEQ 0004 
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~E"P TRACK OE THE NU~BF.R OF CHARACTERS 
OUTPUT ON THE LINE, AND THEN EXIT BACK TO 
THR !-IONITOR. 

F. RINT: THE ~ECEIVEQ SERVICE ROOTIN .. STORES 
nATA IND STATns I'FOR"'ATION IN A RE­
CEIVER STARTUP TARLE£ TRSTS FOR THE 
END OF A 64. CHAR X'M SEQUENCE AND 
THEN FIFCUTES AN "RTI" • IT ALSO COUNTS 
~ECEIVE INTERRUPTS IN A SEPlRATF. 
COUNTER FOR EACH LINE. 
SEPARATE COUNTER. 

G. FRRCHK: THE 80L~ nF THE ERROR CHECKING AND RE­
PORTING IS DONE HERE AT THE END OF EACH 
64. CHAR. BURST. THE FOLLOWING SEQUENCE 
IS EXECUTED: 

1. TURN OFF RCVR AND IMTR INTR. ENAQLRS 
fOR ALL ACTIVE LINES 

2. SCAN THROUGH TliE RECEIVER STATUS TABLE 
(64 ~NTRff.S OF TWO wORDS EACH) TO CHECK 
FiJR AN!) REPORT: 

A.) 

B.} 
c.) 

paRITV~ FQA~ING AND UVER­
RUN ERI<ORS. 
RCVR FALSF INTERRUPTS 
DATA CUMPARE ERRORS. ONLY 
IE A AND R 010 NOT OCCUR. 

3. CHEC~ RECEIVER AMD TRANSMITTJ."N I~T~RRUPT 
COllNTS FOR EIlC" LINE TO 9& SURF' THAT IW LINES 
WERE DROPPED OR HAD TOO MANV INTF.RRUPTS. 

4. G] T~ THE ENPS ROUTINE AFTER CHECKING 
ALL 61 EN'l'IHES. 

H. ENPS: COUNT TqE 64. CIlAR 9URST AND TEST FOR 
128. RURSTS (B192 CRARS). IF NOT END 
OF PASS GO TO I. [F ENO REPORT END 
OF PASS AND GO TU C. 

I. RESVNC: RESVMC THE DATA BUFFERS AND THEN RESTART 
AT STEP C. 

7.2 OFSCNIPTION OF 'AqLRS, qURURS, ANn RUFFERS 

A. RSTAR: TH(S IS A 128. WURD STATUS TARLE CON­
SISTING OF 64. TWO WORD ENTRIES. IT 
GRTS LOAORD DORING RECEIVER I~TRRRUPT 
SFRVICE A~D CijEGKFD AT THF FND OF EACH 
61. CHAR ~UAST. EACH ENTRV HAS THE 

SEQ 0005 
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FOLLOWING FORMAT: 

1ST WORD: CO~TENTS OF RCSR 

2ND WORD: La BYTE = RCVD DATA BYTE 
~I BYTE = LINE NUMBER 

B. RC~T: 15 9YTE TABLE CONTAINING AN 8 BIT IN­
TERRUPT COUNTER FOR EAC~ RCVR. THE 
APPR~PRIATE BVTE GETS I'CRE~ENTED DORING 
RCYR INTR SFRVICE AND CHECKED FOR EQUIVALFNCE 
TO THE NU~BER OF CH~RACTERS TRANS~ITTED. 

C. TCNT: 16 ijVTE TABLE CONTAINING AN a-SfT IN­
TERRUPT COUNTER FOR EACH TRANSMITTER. THF 
APPROPRIATE BVTE GETS INCREMENTED DORING 
DF.FERREn INTR. SERVICE ~ND CHF.C~ED FOR 
EQUIVALENCE TO THE NUMBER OF CHARACTERS 
TRANSMITTED6 

D. OLNT: 10 BYTe TABLE CONTAININr, ~N a-BIT DATA 
COUNTER FOR EAC~ LINE. THE APPROPRIATE 
BVTE GETS INCRE~ENTED EACH TIME A CRARACTFR 
[S TRANSMITTED ON THE LINE AND CLEARED 
BEfORK THE BEGINNING OF Ea~R 64. WORD BORST. 

E. TQ: 16 ~ORD FIFO QUEUE FOR TRANSMITTER SER-
11ICE-.. LOAnED DURING XMTR INTERRUPT SER­
VICE ~ITH I POINTER TO THE CSR ADDRESS 
AND UNLOADED DURING DEFERRED ~MTR 
SFRVICE. 

F. laOF: 16 BYTE XMTR DATA BUFFERS - ONE BVTE/XMTR 
G. RBnF: 16 RYTE RCVR nATA surFERS - ONE BYTE/RCVR. 

H. JSRTA9: A 129 WORD TABLE THaT CONTAINS 64 JSR 
INSTRUCTIONS WITH TWO TRAILING ~RGUMENTS. 
EACH RECEIVER AND EACH XMTR HAS AN 
ASSIGNED JSR IN TqE TABLE OF THE FOL­
LOWING F01HUT: 

JSR R5,RINT(TINT) 
o 
N 

WHERE THE 0 GETS QVERLAVEO WITH THE 
AODRESS OF THg CSR FOR LINE NAND N IS 
THE LINF. NO. IN OCT~L (OO-17) 

tie OPERATOR OPTIONS: 

A. T~E USER CA. "S~ THE "MOD" COMMAND TO DUMP THE TARLES 

SEQ 0006 
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8. 

c. 

BUFFERS DESCRIBED I~ 7.2 TO OqTAI~ ~ORE DETAILED ERROR 
[NFORMATION. 

THE USER CAN MODIFY (OLA 14) "OVIDI" TO SF-LECT OR 
DESELECT INDIVIDUAL DL11'S. 

SRI IS USll:D TO SPECIFV THE RAOD RATE UD CHARACTER SUE 
WITH WHICH THR OLA MODULE IS TO WORl(. THE DEFAIJL T IS 9600 
BAUD WITH A~ a-aIT C~ARACTER SIZE. 

1. C"AR. SIZIi: 

2. 

SQI 

BAUD RATE: 

8IT1 
o 
1 
1 

BITO 

A 
1 

CHAR SIZE 
B-BIT 
'I-BIT 
6-BIT 
5-BIT 

BITS 2-14 ARE USED. ONE AT MOST SHOULD BF. SET; IF MORE TRAN 
ONE BIT IS SET, THE RIGHT-MOST ~ILL BE "SED. 

BAUI) BIT SPoT 

9680 72 0 
4800 

1488 I~OO 
600 
300 
200 
150 
134.5 
110 

~~ 

NONE 

~ 
4 
5 
6 
7 
8 
9 

l~ 
12 

H 
3. EXA"1PLES: 

SR1=5 "'FANS 'I-BIT CHARACTER AT 7200 BAUD 
SRl=12 MIUNS 6-BIT CHARACTEq AT 4800 BAUD 
SRI=1000 ~gANS 8-BIT CHARACTER AT 200 BAUD 
SR1=0 (DEFAULT) MEANS 8-BIT CHARACTER AT 9600 BAU~ 

SEQ 0007 

, 
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9. ~ON-STANDARn PRINTOUTS: 

T"~RE ARE TWO ERROR pqINTOUTS WHICH SUPPLY SPECIAL INFORMATION 
IN THF. CSRC AND STATe VALUES (CONSULT LISTING). 

<It 

SEQ 0008 
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GOOOOO' 
000000 " 

;OLll 

8g8ggg: 046104 
000005" 000 

888m: nm~ 
000012" 200 mm: 000%%1 
000016" 000000 

888m: 888888 
000024" 000000 

oggm: Mm~, 
800032 '0 0°0°0 22004 ' 000034' 0 
gg8gU: 88m3 
000042' 000000 

888m: 888888 
000050' 000000 mm: 88gggg 
000056' 

888m: 888888 
8888gF 888888 
888m: g88888 
888m: gggggg 
000076' 000000 
000100' 000000 
000102' 
000102' 000000 
000104' 
ggglg~: 000000 
000106' 000000 

000000 
000522' 
000000 

888m: 
000114' 

044~01 

~5t~I8:~{flt Sl~!~~T~i~RfJ~g~ MODULI 

888m: 888888 
000122" 000026 

000040 

000224" 

404 m 
401 000224' Olr6? 000100 117662 
406 888m: 81 ni wm mm 409 
410 000246' at 701 1 ~544 
411 000252' 042701 117774 

m 
414 

ooor fi ' oor06 
888 g~: U m 000200 

415 g8g2~~: 8014g~ 416 OOO}P' 08oh4 417 
HS &mo~: mm 002404 
419 
420 000~02" 016701 171~ 1 0 
421 888m: 88ml 422 
423 000312' 001405 

m m 3
00m: 8m8~ 

088322' 103401 
000324' 00071] 

000002 

428 888m: mm r~mr 171502 
429 
430 8g83l~; 8l312; mm 431 

m 000~50' Ol~ 02 003052' 
000354' 00 201 

434 gggm: mm 435 
43. 000302' 116120 117424 
437 888m: A&5m 438 

000374' 01~no 000010 
439 
440 mm:mm 171410 
441 
442 000404" 062702 000010 
443 000410" 0'-2102 003452" 
444 000414' 08H57 
445 888m: 862'18~ 446 000010 
447 000424' 062701 000020 

U~ 000430' 000161 

MACYll ]OA(1052) 12-nCT-78 16:21 PAGE 10 
SEQ 0009 

MlCYll 30l(I052) 12-0CT-18 16,21 PAGE 11 
SEa 0010 
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00043~' 0~6700 111150 
008~~~: 8 r~g~ 171352 

8880~~3: ~1~~~~ gggggg: 
00 454" oOt20l 

888m: AY~8H 
~08S~~~: °8~2~3~ 000010 o 0470' 1001 

888~~i: 8&~~a 000010 
88858~: R227g~ 003456' 

800g06' timl0 
00510' 06~700 000010 

888m: gg6m 000020 

8885!g: 88ml 008~30' 004767 

880m: 88:m 
°R8~~a: 88~m 
8110554" 012767 

°m62 : mm 8005~g, 016700 

888m: Ao~m 
000612' 005763 

8m16 : mm 
0006i3, 105~62 
000634" 16 63 
000642' 105 67 mm:mm 
000660' 005300 

88SggF mm 
800672' 005004 
088gH: 104401 

888~8F 1~4m 
000712" AO~004 

177306 

mm 
mm· 002134 mm:mm 
mm· 
g8lb~~ 
oolhoo 
000004 000004 
002644 • 
8m~r 000006 

88mr 000004 

000006 002022 

000000 ' 

mm' 001777 

~%tII8~~{fll SI~!g~T!~gRf~~6f MODULF. 

~s~ Sgg~~~: g3~~~~ 000100 001110 
~08 0007~4' 88510~ 
~f6 8881jg: oO~3g1 001160 

:?l~ , 000734" 001356 
51 
~H 000736' 000161 000306 

516 
511 
518 

HZ m 
523 
524 m 

000742' 
00074b" 

mm= 
000164' 
000712' 

8l0~m 82 767 o 003 
012767 
012605 

mm 1 
002544" ggb~~ 
002604' 001726 

~27 000774" 000004 000000' 001002" 
528 
529 
5JO 
~3l 
533 
<;34 
535 
536 m 
~:33 5 1 
5 2 m 
<;45 
545 
547 

m 
550 m m 

OOlOor o~ 7700 gg 8~4; g2~m 
gglm: 80~m 
oolo32' gl2001 
001034' hOOD 
001836wI05267 00 42' 05260 

88mg: 8~W 
g8l8~6: A22m 
001062' 13h60 
001066' 116061 
001014' 105267 
001100' 105260 881m: mm 
001114" 011\67 

88WF W-IH 

mm 001706 
002644' 001700 

002604' 001670 

000100 

002g44' 

88Mr 
002564' 

mm" 
A 16162 
088m 

001630 

000002 

116154 

~~5 001132' 104405 000000' 000000 

~~! 8gII~8: 104400 000000' m 
~61 

MACY11 30A(1052) 12-0CT-78 16:27 PAGF 12 

3S: 

4S: 

RF,STRT: 

RF,ST: 
STUPl: 

IS: 

1ST 
m 
JSR 
JSR 
CLR 
CLR 
MOV 
~OV 
MOV 
MOY 
MOV8 
JSR 
TST 
BIS 
BIS 
INCR 
HOVR 
INCR 
m~ 
DEC 
OPL 
MOY 

CLR 
8REUS,BEGn 
8REAKS ,BEGIN 
CMPB .64.,TXCNT+l 
aCT 3S 

MACV11 30A(1052) 12-0CT-1B 16:27 PAGE 13 

3$: 

IS: 

C~P 
OLE 
ORC 
SHE 
DEC 
aNE 

n4 .,RXCN7 
R4 
25 
CNTR 

10$ 

;VES- 64 RECEIVER INTERRUPTS? 
;VES- GO CHFCK FOR ERRORS 
~k~~E2~1~ SOH~ MORE 
;EACH PASS OF THE SMALL LOOP TAKES 
;AT LFAST 5 SteoNDS 
m~N§~lH ~8~N~~~E ilITR 6 PASSES OF 

;DEFERREO XUTR SERVICE - THIS ROUTINE RETRIEVES POINTER TO CSR ADDRESS 
;FROM THE FIFO QUEUF, AND SERVICES TRE LINE AT LEVEL 0 
TSERV: ~OV IQPTR2R~0 ;CET POINTER FROM THE QUE"E 

~g~ ~6~~6,QPTR2 ~~b~~+~RT~¥ 3V~~EL~21~TER 
~~~ tQ QPTR2 ~a~sl~ ;Hk POINTER 

15: MOY Rgf+LRl I~OV CSR ADDRESS INTO Rl 
MOV R ~,"o ;~OV LINE I INTO PO 
{~g~ I~~~T~~} ~ggg~; ~~~ tN+~RA~~fRRUPTS. 
~~lR ~~1} $~~TrFR~d~Y FLAG ASSERTED? 

~1~gRR ~~4.,TXCNT !*~s~H:~:~l~RioT~:r¥MITTED? 
.. c XaUF{QO) IGENERATE NEXT DATA BYTE 

~OV8 ISUF ROI,2(nl) ;LOAD THE X~TR BUFfER 
INC8 T~CN lOP TOTAL COUNT OF CHARS OUTPUT. 
INCB DCNT(RO) ;COUNT CHARACTERS DOT POT ON THIS LINE 
~~~T$'BE~IN~SRA SAVE cs~Ef~6Rl~SNONITOR. MODOLE WAIT FOR 
NOV (Ri ,ACSR ~SAVE CONTENTS OF THE CSR 
BlCB t10 ,CRll ;D!SA9LE INTTR INTERR!JPT 
MOY 11,.QRTYP 'ILLEGAL INTERRUPT 
~******* ***************,**************************************. 
;~R§~~'~§~l~'I~~~ ••••••• &~~II~.t~kl~.I~t§~~y~t •••••••••••••••••• 

4S: 

SEQ DOll 

SEQ 0012 

RTI 

EXITS,BEGIN ;EXIT TO ~ONITOR. MODULF. WAIT FOR INTERRUPT. 
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MODULE 

~62 
563 
~64 
~65 
566 
567 
56R 
569 m 
512 ql 
Hs 
576 
577 
578 
579 
580 m m m 
587 
5B~ 

~~~ 
591 
592 
593 
594 
595 m 
59B 

m 
601 
602 
603 
604 
685 

M 68 8 
~18 
611 
~12 

m m 
611 

001214" 11&520 

8SWF 81m~ 
001230" 105265 

mm~mm 
001246" 000002 

001250' 016700 

881m: mm gm6g: mm 
001216' 005300 
001300" 100365 

g8PU= 026727 
oodu" mm 
88mF mm 
001326' 116,102 
001332' 00511~ smu: h8m7 
001342" 005067 

001146' 104405 

001354' 032711 
001160' 001415 8um: mm 
001374' 000401 

881m: mm 

000100 

001532 

001404 

000100 
002124 • 

000003 

000512 
176540 

001534 

171717 

171775 

000004 

000100 

001372 

000000' 000000 

020000 

000000' 001614' 
000001 

OLA! DEC/XII SYSTEM EXERCIsew ~ODULF. 
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518 001402" 100375 

i6?f ggl~~~: gg81~i g8~1~g 
22 001414" 105711 

623 0014~6' 100410 

i3i 881:~g; 8r~jgj 
627 
62~ 
62g 
g~1 
6H 63 4 
M 
637 
638 
~39 
64~ 
~:~ 
644 

~~~ 

001432' 104405 

881m: mm 
mug: mn~ 881m; mm 
881m: gomi 
001500' Ohl21 
001502' 005367 
001506" 001306 

001510" 016701 

gm~~: mm 
88ms: g8lm 

888m 116454 

000000' 000000 

002664' 

001230 002664' 
001222 000002 
002664" 000002 

000302 

001204 

gg~p~. 
o02d4' 002564' 

000122 

MACYII lOA(IOS2) 12-0CT-78 16:27 PAGE 14 

HAVE BEEN RFoCEIVED 
;SAVE RO AND 81 O~ THE STAC~ 

; qg CRoC~F.D H 
R INT: ~ov 

MOV 
cop 
BLf. 
~ov 
MOV 
MOV 
ASRQ 
BISq 
~nVB 
BIS~ 

15: 

2S: 

3S: ;SHIFT BIT TO ALLlGN WITH INDICATnR IN OVICE 

HACYll 101(1052) 12-0CT-78 16:27 PAGE 15 

45: 

55: 

65: 

647 
648 
649 
650 
651 
652 

001534' 126262 

88tm: 88HH 
002544' 002564' 45: 

m 
655 
656 
657 m 
660 m 
66] 
664 
665 

m 
668 
669 

NY 
672 
671 

001550' 005301 

881m: b8m~ 
001556' 001450 
001560' 001140 

g8mF 888m 
001566' 000230 mm: g8gm 
001574' 000030 
001576' 000020 
001600' 000014 
001602' 000013 

88WF 8888H 
88mF g&88g: 
8&lW= rmw 

000150 
55: 

RING: MRING 
-I 

,NOT A LEGAL SRI SETTING 

SEQ 0013 

SEQ 0014 



m 
676 
677 m 
m 
68J 

~8~ 
W 
688 
6~q 

g90 
69; m 
695 
696 

m 
699 
787 
102 
703 
78 4 
M 
707 
708 
709 
710 
711 m 
715 
716 111 1 8 
1 9 m 
m m m 
129 

ggm~: mm 
88UU: mm 
001650' 042520 

001656' 

001656' 004161 mm: mm 
001614" 116261 
001102' 012161 

001710' 104405 

001716' 000201 

mm:mm 
80q~6: nO~61 
08h4~' lIMi 
001146' 012161 
001154' 104405 

001762' 000201 

001764' 010203 
881m: 88~m 
001112' 0~6~03 mm: 80828~ 

mm 
mm 
022504 

020107 
041040 mm 

000 

ooo~o~ 
A6~5~4' 176206 
002524' 176202 
000014 176176 

000000" 000000 

000040 

176146 
m5~:: mm 
000014 176132 
000000' 000000 

176006 

177756 
mgg~ 
176056 

002664 ' 

176010 

DLAI OEC/XU SYSTEM EXERCISER MODULE 
lOLIIO.PII 12-0CT-78 12:01 

730 002036' 111561 116044 
731 002042" 010561 116034 

h~ 002046' 104404 000000 ' 
134 

000207 135 002052' 

M 
gO~O~~: mm 138 

1717 02 739 8 862' 010361 140 16012 
741 mm: 8ttm 116010 
742 
143 
144 
145 8°2014' 000000' 746 02014' 104413 
147 
148 

HZ 002100' 012700 mm: 751 mm: ~m~l 152 
002704' 753 88~lP: 8m~4 154 00 12~' 000161 116410 55 

156 

m 
000200 159 002124' 

760 002524' 888&l8 761 88m:: m 000010 

764 002604' 000020 
165 

000010 m mw: 000010 
768 
769 m 002104' 000000 

m mm: 88888& 
714 

000000 715 002712" 
716 OO~T' 000000 

m 88 1 8= 888888 
719 002122' 000000 
780 
781 
182 

88 2Pa: sm08 002644 ' 783 
784 oohh' 0221~0 002104 ' 185 
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MRING' .ASCIZ /'RING 50T- BAD LrNE DROPPED" 

.FVFN 

~ROIJTlNE TO RF.PORT BAD LINES (TOO HANY OR TOO FEW INTERRUPTS) 
AOR: ~~u &~'g~~1nR ~~~v~U~~8 ~~gR~~~RESS 

MOYR DCNT(R2),ACSR ;CHARACTERS IMTO 
HOVO RCNT(R2I,ASTAT ,. OF RCVR INTERRUPTS 

t2!*****fl~'f~~!X~******1~§~~~*!*~~*!:I~~~2tI~**********.**"'***. 
,~Q~~~I~~xl~,~~~~* •••••• 'I~~~~~~~t.~~~~~~.2~.~~!~.I~I~~~~fI~ •••• 
,NOTE THAT CSRC VA~UE ~S f OF CHARACTERS 
:mrmpf~hmPT~AT v LifE IS # OF 

,RETURN TO CALLER 
BAOT: 

RTS 
JSR 
CMP 
MOV 
Mava 
~OVR 

,GO BUILD CSR ADDRESS 
;MAKE IT A ~MTR CSR ADDRESS 
;SAVE CSR ADDRiSS 
;CHARACTERS XM TTED 
;. OF XMTR INT RRUPTS 

A~ f. *'" **.l~,§~§tlt *****.'~~~~;*f.~t *I~l~~~V~I ~1lr *. *** ****** ***." ** 
;~~~~~':i2!~~~~~~*******t!~~~~~~~t*~~:2~~*~~*~~!~*!~1~~~~t!~**** 
,nOTE THAT CSOC VALUE IS , OF CHARACT~RS 
rm~mH~hmR~tm VALUE IS 4 OF 

RTS PC ;RETURN TO CALLER 

;GET LINE NO. 
,RUlLO CSR ADDRRSS 

;RETURN TO CALLf.R 

COMPARE ERRORS 
;GO BUILD CSR ADDRESS 
~~1~~ ~~§ A~~~ESS 
~~f~~Rt~~R~~~RO~A4~DAg~~~SS 
; RESET 111 
;GEnERATE ADDRESS OF GOOD DATA 
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~nvg (R5) AS9 ;SIVt GOOD DATA 
~~!****.~~'~~'~~********l~t!~*t~~~~~~*2t*~2g~*R!I~************** 
~lI~ai,!~~I~************&2~tt.I~~q~!!1****.***.******* *.*.-***** 
RTS PC ; REToRN TO CALLER 

l.ROUTtnP. TO 
KCVFHR: rNC 

JSR 
HOV 
HOV 
HTS 

SETUP FOR RECEIVER ~RROR PRINTOUTS 
~g,r.ETAOR ~~~O~f,il~ ~~~D~Ag~~~~ROR. 
~~i~~~~SR ~~I~F~otlR~~SC¥~AACSR 
PC ,RETURN TO CALLER 

i~~~~ ROUTI~E CHECKS FOR AND REPORTS END OF PASS 

ENOIT~,BEGI~ ~~b~~~hRE~RAer ~~~~A~~gNOF PASS 

£THIS ROUTINE 
.ESYNC: HOV 

HOV 
IS: MOVS 

C~P 
SNE 
J~P 

R f.STARTS EACH 

~
RB(JF ,RO 
xonF ,Rl 
RO)+.~Rl~+ 
~BUF+ 0, 0 

STUPI 

;TABL~S AND BnF~ERS 

RSUB: • RLK~ 126 • 
RCNT: .RLKW B: TCNT' .RL~W 
DCNT: • RUW B • 

TQ: • ~LKW 16 • 

XRUY: • BLKW B • 
RBUF: .RLK. B, 

;POINTERS, CONSTANTS, 

SIZE: OPEN 
COUNT: OPEN 
Hcn: OPEN 

HCNr: OPE~ 
C~TR' OPE' 
SVPTR: OPEN 
QPTRl: OPEN 
QPTR2: OPEN 

;DONE 16 OYTES? 
;RR IF NOT 
; RESUME. 

~ft~#Rw~~¥~t~u~~T~5~~~~~;R 
;XMTR INTP.RRUPT COUNTeRS 
;CHARACTER COUNTERS 

116 WORD XHTR FIFO QUEUF 

;lz BYTE XHTR DATA BUFHRS 
BYTE RCVR OAU BUFFERS 

STATUS TARLE 

SEQ 0015 

SEQ 0016 



DLII DEC/Ill SVSTEM EIE.C1S~R MODoLE 
IOUIO,PH 12-0CT-78 n:Ol 

7B~ 
7H7 
7UB 
789 
790 
791 

m 
794 
195 
19> 
197 
198 

~66 m 
BOl 
~04 
805 
806 
801 
80B 
809 
BID 
811 
812 
813 n4 
815 
816 
817 
Ria 
81 Q 
820 m m 
825 
826 
821 
82B 
H2Q m 
832 
833 
834 
835 
836 
~37 
838 
B39 
840 
AH 

B 42 
843 
844 

3~~ 
R17 m 
850 
851 
852 
853 
854 
855 
856 
A51 
858 
BSS 
86a 
861 
A62 
863 
804 
665 
R66 
867 
008 
86Q 
070 
811 
812 
813 
814 
815 
876 

1m 
81q 
880 m m 
885 
886 
881 
888 

m An 
892 

m 
A9~ 
A96 
A91 

002136' 001374 
002740' 000201 

002142' 012100 

88~m: mm 
OOhS4' 001314 
002'56- 000201 

002160" 
002162-
8m6~: 
0027~0 " 
002774" 
002776" 
003002" gg3gn: 
OO~012' 
00jO[4-
003016" 
881m: 

005000 
ggm~ 
005101 
0~6'03 M,So 
001003 

8~8~H 
006~012 
10336 
005201 
11 0 061 
000763 

003026" 000010 
003040" 000000 
003050' 000000 

003052 • 
803056 " 
omgg: 
00i066 " go 070" 
o on" 

003016" 
003100 " 
003102" mm: 
mag: 
881m: 
003126' 
003130' 
003132" 
003136 • 
003140' 

004~61 

g8888& 
004567 
000000 
000000 
004567 
000000 
000001 

88mz 
000001 
804567 

00000 
000002 

sm3b 
000002 
004567 
000000 
000003 

003142' 00"67 
003146' 000000 mm: ~&~m 
003150" 000000 

g8m~: 88m1 
003166' 000000 

881m: ggm4 
003116' 000000 

8gm~; 8g~~g~ 
003206" 000000 mm: ~%~%~~ 
003216" 000000 mm:mm 
003226" 000000 
g8m~: gg~m 
003236" 000000 
003240' 000001 
003242" 004561 
003?46' 000000 

%%m~: %8~m 
003256" 000000 

mm: 882m 
003266' 000000 mm: gg~m 
003216" 000000 

88m~: g8~m 
0033u6" 000000 
00~1l0' OOOO~~ 

8hHF 88830'0 mm: g8~m 
003326' 000000 

881m: 8g~m 
003336" 000000 

881m: 88~m 
003146' 000000 
003350" 000013 
00B52' 004561 
003156" 000000 

885m: 8mH 
003366" 000000 

002124" 

002644 " 

000054 

000020 

000036 

003026' 

116066 

115654 

116046 

115634 

176026 

175614 

176006 

175574 

175766 

115554 

115'746 

115534 

115126 

115514 

175706 

115414 

115666 

175454 

175646 

1'15434 

115626 

115414 

115606 

115174 

115560 

115354 
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aN. 
ijTS 

;SURROUTINE TO 
CLHUR: ~ov 
IS: CLI! 

eNP 
BNE 
IlTS 

IS 
PC 

CLF.AR TARLES 

~ RSTAR'RO RO)+ 
!Q+40,RO 

PC 

IRW TIL ALL CLEAR 
IRETURN TO CALLoN 

AND QUEUES 
,SET Dr HO TO POINT 
ICLEAR A WORD 
;F.NO? 
,All IF NOT 
IRETUPN TO CALLIR 

TO REGI'INC 

D"TAR: ,BLOW 8. ;16 BVTI ACTIVE DEVICF TARL, 
ACTOE': OPE" ISTORKS COUNT "F NO. or ICT!V~ LINES 
DVICE: OPEN ,DEVICE S"LF.CTION INDICATOR 
IdSN LINK 'IBLE CONSISTING or 32 JSN"S (16 !lCVR AND 16 IMTR) THAT 
/LINK TRE I"' .. RRU'TS TO THE COMMO~ SERVICE ROUTINES 
JSRTA8: JSR R5,QINT ;RECEIVER LINK yoR LINE 0 8 $~f~EU~U~~~~ RCVR CSR AOORFSS 

JSR R~,TINT ;XMTR LINK FOP LINE 0 8 1~IIE"~n=~I~ XMTR CSR AnDRISS 
~SR RS,RINT ;LINK FOR LINE I 

1 
JSR R5, Tl~T 

£ 
~SR RS,NIH! /LINK FOR LINE 2 

2 
,JSR R5,TI\fT 
o 
2 
JSR R'i, RlMT 

~ 
,LINK FOR LINE 3 
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JSR 
o 
3 
JSR 
o 
~ 
JSW 
o 
4 
JSR 
o 
5 
JSR 
o 
5 
JSR 
o 
& 
JSR 
o 
5 
JSR 
o 
7 
JSR o 
7 
JSR o 
10 
JSR 
o 
10 
JSR 
o 
Jh 
a 
11 
~SR 

HR 
o 
12 
JSR 
a 
HR 
o 
~~R 
o 
14 
JSR 
a 

R'l,TINT 

;LIHK FOR LINE 4 

R'l,'I'IlJT 

R5,IUN! ;LINK FOR LINE ., 

;LINK FOR LINE 6 

;LINK FOR LINE 1 

R5,RIN't' ;LINK FOR LIN' 10 

R5,IHNT ;LI~K FOR LIN! 11 

RC:;,IHNT ;LI~K fOR LINE 12 

;Ll~K FOR LINE 13 

;LI~K FOR LINE 14 

RS,TlNT 

sea 00 !'I 

MINUS ONF 

SEQ 0018 



~5tlIg~~{fll Sl~!~~T~f~RrJ~~r MODULE "leVll 30A(1052) 12-0CT-78 16:27 PAGE 20 
SEQ 0019 

398 gowo: 8g~m 175546 
14 

98~ gRnlS: 8gsgo~ JSR R5,RINr ,LINK FOR LINE 15 

m 00 02" 04517 175334 bR R~,TnT m 881m: 818if~ ?5 m 0rw 0 4 7 
175526 JSH R5,RUT ;LINg FOR LINE 16 

: 8 80 g 06 m 8 1 2" 0045 7 115314 lSR A5,Tnr 

fly mm= ~mn 115506 
~6 
JSR R5, !!I NT ;LINK FOR LINE 17 9 2 803433" ooSoo~ hR m 8 3 U2= 8840h 175174 RS,TlNT 

~F 88h~&: 8888P9 Y7 
q 7 
91R 000001 .END 

ULA! nEe/Xi 1 SYSTEM EXERC (SER NOUIILg ~~g~~lR~~}'L~~~~)Tl~ZEO:!-~gFHl~~~~OL~ICE 22 
XOI.1I0.Pll 12-0CT-78 12:01. SEQ 0020 
ACSQ 000102R 3861 5S1" 685" 701" m; IcrnEv SSm~~ 485 588 642 807' 
AOOR lW 4~2 718 
1DDR22= 88 gR 3Qol m: 58 
ASTAT 00Ot04R 38a. 702' uu 0009~OR fU 721* UOII 88t 28~ 46 

U81 8AOT 49 
BEGIN OOOOOOR m* m 502 503 527 549 555 5SB 609 613 627 690 706 

STTO ~mm me 8ITt mu ~ mags 4041 :m ml~ ~ g~888g ml 611 
B [T 4 "04 0 mp;mm :m un ~ 8888~8 404. 

BIT~ = 000 40 ~m 
BIT = OOO~OO tm BIT 7 = g8g go 8ITB = 0 40U 
BlT9 = 081089 m: m 503 1~&lKS= h 4 

lS4f 440 B:~ 0888m 55: 
8TOOl = 104421 403 COAT $= 6844H ~n C~K1 n .R 
CKL INS 001510R 6W ng, CLRQUF m~m h9 CLRTAR 
C~Tq 002714R 4q8* 51 • 776. mm 88~m~ 4~8 6S5. 

~u COUNT 00 706R 12. 
723" CSRI OOOIOOR m' ~~O' 684" 700' 740' 

sum= m~02R 22# 

OAnRS= A044H ~Ui m· ba5 701 162J DCHT 02564R 494 644 647 
DEVTAR 003026R 486 589 643 8t2" 815~ 

m~ smm Ur· m$ 803 817. 
OVlnt 000014R 35 , 453 
END ITS= 1044 3 40411 746 

E~~~ = m~~~R 203- 4~5 

Uif 745' ~~RCHl( 001?5 H 514 EQRTY' 000 06Q ~ 9f 553' 607" 625" 688" 704" 

~~mR= ~gm~R 04t 54Y 558 
487 590 693 6q8 114' 722 739 



milg:mll Sn!~~T~WHm HODIILF. ~~8J~IR~~~~~~~~)TAAcEO~~-~~F.Rl~i~~OLKAGF. 23 SE~ 0021 

mi;~g 19W~ ~OU 
H~DCNT Doool4R 3g94 
HRO·RS, l04405 1~4R 555 609 627 690 706 
HQOPAS OOO~gR ICONT 0000 R 36U 428' 
[COUNT 8g0040R 

3671 lONIlM o 8m~ m ~IT 
INT' oOOllGR 395 409 ft 

~m~~= mmk m 443 456 465 B2U 

MOONAM 888~m 3~oi MOOSP 3 4 402# 
MRI~G 001~20R m, g75i 

~~m mm 13 
404# 

~~I:i 104401 1041 88g3gg ~4# 555 609 6p m 1~9 OPE~ J57 358 378 319 ~80 381 ~82 383 m j8t 88 ~90 19l a93 94 395 40H 71 172 73 175 
171 178 79 816 17 

OrOAS 104420 404R 
PASCHT sssmR mt m ~~m ~ 005726 ~m POPSP2= 022626 
PRTY = 000000 m. 404f 
PRryO 000000 
porY! 000040 404. 
PRTV2 000100 40H 
PRTY3 000140 4041 
PRTV4 000200 J~4 40H 
PoTY5 8sms lm PRTV6 
PQTY7 000340 lW PS 177716 
PSW 111716 4041 
PUSH mm 404R 
P'JSQ2 :g~! 521' 178_ QPT'l 002720R 520' 522 524" 
QPTR2 002722R 484* 532 533" 534 536" 179" 

~:mM= mmR 4041 373 m 128 753 161# 785 RRUF 002664R 629 632* 150 
RCNT 002524R 57S' 644 7;;0~ 
RCV,RR 002054R m m~ 738. 
REST amm R<STRT 392 475R 
RESVNC 002100R 150. 
RESt 0OO056R flii RES2 %mm RING 61 67H 
RINT 001144R 563# m 821 833 639 845 851 851 863 869 875 8~1 881 

8n m. m RSH8 0021HR 462 601 

~~tiI8~~(fll sr~:d~T~~~Rf~~6r MOOUL .. 
HACVll 30A(1052) 12-0CT-18 16'21 piCE 24 
CROSS REFERENCE TA8LE IIS,R SYHRULS SEQ 0022 

RsrRT OOOlllR 392' 
R XC~T 002712R 481" m· 565 519· 598 600" 638" 175f 
S~AVR 000102P 3~5i 
SETCSR 000432R 445 4521 
SIZE 002104R 418' 612 633 11U 
SOPCNT 0OO042R 368. 
S[fF~RS= 

mmR 4H# SOFP AS 36H SPU [NT 0OO032R 
SPS rz 000040 

35': 
391 

SRI 8g8m~ 410 420 
SR2 358 
SR3 ggm~~ mi SR4 
START 000224R 363 40H 476 
STAT 888m~ ~m 155 STUPI 
SVPTR 002716R 482' 567 576' 77U 
SVRO gOO062R F~ft m~ 000b4R 

791 00OO66R 
59R] 000010R 380. 
SVR t 

888mM 
3BU 

SVR5 m: SVR6 000076R 
SYSCNr 0OO052R m! TCNT 002544R 647 m mn TINT 000742R mil B24 842 848 854 860 866 872 878 6~4 890 

902 908 914 
T~ 002604R 483 484 522 524 534 536 764ff 792 
T'POFO: 00OO2~ 40U 
TSERV 80100 R 521 532ft 
ncn 021\OR 480' 493' 504 519* 543 547' 173. 
VECTOR OOOOIOR J53t m· WAS A OR 000104R 38711 
wnFR 8881m ~94f :08" 
WnfG 93. 01" 
XRU" 002544R 491* 492 545* 546 151 166# 183 
XFLAG 000005R ~W 159. 003452R 680t 760~ 15U 762# 764* 766. 161R 8151 

• A%. 000000 000 
003452 001 

RRRORS UETRCTEO: 0 
OEFAIJLT GL08ALS GENERATEO: 0 

XOLAIO,XDL~IO/SOL/CRF:S~M=ODXCOM,XOLAIO 

m::mrR~Tlo;32m~~~~ 
CO'E liSEn: 7K (13 HGES) 


