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.REI4 , 

IDEIiTIFIClfIOI 

PRODUCT CODE: AC-E721H-MC 
PRODDCT. NAME: CIDJARO DECllll DJll 140DIJLE 
DATE: FEB 1979 
MAIITAIIER: PECIX11 SUPPORT GROUP 

THE nFORMUIOII IN fHISDOCUMEII'l' IS SUBJECT TO CHAIIGE 
WITHODT 10TICE· UDSKOULD lOT BE CONSTRUED AS 1 COMMITNEIf 
~~ BIGI'6L EIB6p n NT .. C8RP 98AnON D~GIfl¥ E8UlP~ENi 
MlfP AP'EIR"INlfRIr"U~~L. ES BIhn F R AM ERR R HA 

. THE SOFTWARE BE SCRIBED IN TRIS BOCUMEIIT IS FURIISHED TO THE 
PURCHASER 011 ER LICENSE F RUSE 01 A SINGLE CONPUTER 
SYSTEM AND CAli BE COPIED (WITH INCLUSION 0' DIGITALS 
COPYRIGHT 10TICE) OILY FOR OSE II SOCR SYSTEM, EICEPT AS 14AV 
OTHERWISE BE PRotIDED III WRITING 8Y DIGITAL. 
DIGITAL EQUIPMENT CORPORATION ASSUMES 110 RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE 011 EQUIPMEIT THAT IS 
lOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1913,1979 DIGITAL EQUIPMEIIT CORPORATION 

SEQ 0001 
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1. 

2. 

3. 

4. 

5. 

ABSTRACT --------THIS MODULE EXERCISES ANY COMBINATION OF ONE TO SIXTEEN LINES ON ANV 
COMBINATION OF FROM ONE TO FOOR DJt1 ASYNCHRONOUS L SIXTEEN LINE 

o NUNICl 101 EV ES 6 CHARACT RS RE TRANSMIT E 01 EAC 
6Jfl UMDBI INT~RRL~T cONTiOLe TRAN MISlION OF THE lS¥H CHARA2TER 
CAUSES A RECEIVER BUFFER FULL INTERRUPT ~K THE DJll. THE ROOTINE 
DISABLES INTERRUPTS ON TKE RESPECTIVE OJ 1 AND EMPTIES THE HARDWARE 
SILO INTO A SOFTWARE BUFFER. THE DATA I CHECKEDL THEN INTERRUPTS ARE 
REENA8LED AND TRANSMISSIOR RESUMED FOR THE GIVEN uJl1. AS EACH 
LIIE FINISHES TRANSMISSION OF THE FULL 8-BIT COUNT PATTERN IT IS 
DISABLED. THUSL THERE ARE TIMEW WHEN ONLY A SUBSET OFTHE StLECTED LINES 
ARE ACTUALLY RuN.INC. WHEW ALL LINES ON A DJ11 HAfE TRANSMITTED THE 
ENTIRE COUIT PATTERN, THEY lRE ALL REENABLED AND THE PATTERK TRANSMISSION 
IS RESTARTED. A PASS IS DEFINED AS 200 lOCTAL) TRANSMISSIONS OF 65 
CHARACTERS E1CH OK EACH ACTIYE DJ11. T8 MODULE ASSUMES THAT ALL SIXTEEN 
LIlES WILL BE EtiRCIS!D AID WILL IE SEN IIC 8 BIT CHARACTERS. SEE 
"KHRATIOI 8PTIOIS- BELOW 'OR IEC SSlR! CRAIGES REQUIRED FOR OTRER C leu ATI IS. 
A lC'GROUID -WArCHDOG fIMER- IS ALSO RUH BY THE MODULE TO ALLOW 
DITECTIOi OF THE -DEYICE RUNCR CORDITION {AI EXPECTE8 INTERRUPT TRAT FAILED 
TO OCCUR THE TIMER IS SET TO RU, tONCER TRAI THE L ICEST POSSIBLE 
MODOLE P is fIME, '10 01 1 REAfIL OlDED SYSTEM WILL II PACT 
TAKE A LONC tIME TO TIMEOUT (I.I 1 -15 MIIOTES). WREI tHE -DEVICE 
RUIC- COIDITIO, IS DltECTED, A DEftCE 'il'w MESS1GE IS OUTPUt AID THE MODULE IS HEN D DPPED THIS PI VEl A LOIC ROI FROM BEll' 
PERMANENfLY UIABLE TO RELOCAtE DUE 0 A LOSt· INfERRUPT. 
REQUIRE ME ITS -..... -------
HARDWlREt OJ!! SIltIE' LIIE lS,.CRROIOUS COMKU.IeltIOI DEfICE. 
StOR1CEts DJ' 11111111 : Ie "~IBI?S12lIJ4 

• DC It IYtUe u's 
pass DEnlRIOI ---- ----._._--
OlE PASS OF tHE DJA MODIL! eOlsISts DF tRIISMIttIIC,RECEIYXNG,ARD 
CRECKflC 8320. CHARAcrERS PER OJ!!. 
EXECU!IOI tiMES 

i~jii;iii,:ii-~I=',8fkl 9IRE~ils~R3NUf.l·fLtTLI~EIA?B~FI&E'SCASE) 
WILL CAUSE SEYERAL PASSES PER MIIUTE to BE COMPLEtED. 
eOlFlGURATIOI REQUIREIEITS 
DEFaULt PARAMETERS: 

Rllici COUIT{DYIOl): 1 
REQUIRED PARAKEtERSt 

'IRST DEVICE ADDRESS: TRE FIRST DEI ICE REGISTER lDDRESS 

~ 

SEQ 0002 
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6. 

7. 

MUST BE SPECIFIED. 
VECTOR: THE VEcrOR ADDRESS OF THE FIRST DJ11 MUST BE GIVEN 
DYID1: IF MORE THAR 1 UNIT IS BEING RUN, VALUE MUST BE GIVEN 

(4 UNITS ~AX) 

DEVICE/OPTION SETUP ------------- ------ALL SIXTEEN LINES OPERATIONAL (DEFAULT) OR ALL SELECTED LINES OPERATIONAL 
(IF NOT ALL LINES SELECTED). 

MODULE OPERATION 
A. IIITI1LIZE FIRST VILOES TO BE TRANSMITTED FRO EACH LINE 

(SET TO ZERO). 
B. INITIALIZE INTERNAL QUEUES AND PARAMETERS, SETUP LINK1GE OF DEVICE 

VECTORS TO LINlAGE TABLE, AND INlfIA~IZE SELECTED DJ11'S 
VIA SETTING "MOS CLEAR". 

C. SET TRANSMITTER INTERRUPT ENABLE AND SILO PULL INTERRUPT ENABLE, 
TREN SET TRANSMITTER ENABLE FOR ALL SELECTED LIMES ON EACH 
SELECTED DJ11. COUNT DJ11'S SELECTED AS THEY GET TURNED ON. 

D. INITIALIZE WATCHDOG TIMER WHICR RONS 'IA A SET OF ftBREA~n 
LOOPS. THE LOOP MOIIfoRS THE COUNT OF ACTIVE DJl1·S. IF TRE DJ1! 
COUNT GOES TO ZERO BEFORE THE TIMER TIMES OUT AN END OF PASS CALL 
IS ~ADE. (WHICH WILL E'ENTUALLY CAUSE THE MOD6LE TO BE RESTARTED 
AT STEP B). IF THE TIMF.R TIMES OUT BEFORE THE DJ11 ACTIfE 
COUNT GOES TO ZEROL A "OEtICE HUNG" MESSAGE IS OUTPUT AND 
TRE MODULE IS DROP~ED. 

SEQ 0003 

E. WREN A TRANSMIT INTERRUPT OCCURS, TRANSMIT INTERRUPT ENABLE IS 
TURNED OFF FOR THAT DJ11 A UNIT IDENTIFICATION IS SAfED IN 
THE MODULE'S tRANSMIT QOfUE, lND tHE MODOLE PIRQ'S. WHEN THE MONITOR 
RETURNS TO TH! fRINSMIT ISH THE NEKT CHARACTER FOR THE 
INTERRUPTING LINE IS TRAHSMfTTED. If THE CHARACTER TRANSMITTED 

f. WREN 

WAS 317 (OClAL) THEN TRAt CINE IS DISABLED FROM BEING 
RUN UNTIL A L r~E OTHER LINES HA'E ALSO REACHED THE MAX 'ALUE 
(ACTUALLY IT WON'T BE DISABLED UNTIL THE NEXT 65 CHARACTER 
TRANSMISSfON ON THIS DJl ). IF ALL LINES ARE DISABLED 
tHE SELECtED LINES GET RERNABLED. IF 65 (DECIMAL) CHAfiACTERS 
Hl'E BEEN TRAISNIfTEDL THE TRANSMITTER IS DISABLED BY CLEARING THE 
TRANS~ITTER CONTROL R~GISTER. If LESS TRAN 65 CHARACTERS RA'E 
BEEN TR1NSMITTEDf TRANSMIT INTERRUPT ENABLE IS REENABLED. THE 
TRANS~ITTgR SER' CE TREM EXITS. 
65 CHARACTERS HAVE BEEN TRANSMITTeD ON A GIVEN OJIl I 
RECEIVER BUFnR ("SILO") FULL INTERRUPT SHOULD OCCU~. THE 
MODULE THEN DISABLES THE "SILO FULL" INTERRUPT QUEUES A 
UIIT IDEHTIFICAT[OH IN 11·S RECEIVER QUEUE,. AI6 PIRQPS. WREN THE 
MORITOR RETURMS ro THE RECenER SERHCE THE MODULE DUMPS 
THE CoaTENTS GF THE HARDWARE SILO OF TH~ INTERRUPTING DJl1 INTO A 
SOFrVAR~ 88FFER AND CffEC~S THE DATA. IF THE REQUIRED NUMBER OF 
TRAHSMI~SI NS {STORED IN ENDSEL) R17E BEEN PERFORMED BY THIS 
DJll~ IT IS TU~HEO OFF AND THE OJ!l ACTIVE COUNT IS 



DUll DEC{XU 
XDJAHD.P 1 

U~ 
154 

Ii; 
til 
{II 

If 

Ii 
IU 
til lr 191 In 
n 
:,'1 
j ~ 

SISTEM EXERCISER ~ODULE 
6-0CT-78 13:08 

MACyl1 301(1052) 16-0CT-18 13:09 P~GE 5 

DECREMENTED. IF NOT ALL DONE L THE RECEIVER DATA TA8LE IS RESYNCED 
TO MATCH THE TRANSMITTER TABL~ AND THE DJ11 IS REENlBLED TO 
TRlNSMIT ANOTHER 65 CHARACTERS. WHEN THE DJll ACTIVE COUNT 
GOES TO o~ T8E WATCHDOG TIMER WILL DETECT IT AND ISSUE AN 
END OF PA~S (SEE STEP D). 

THE SELECTED LINES GET REENiBLED. IF 65 (DECIMAL) CHARACTERS 
8. OPERATION OPTIONS 

9. 

t 

--------- -------A. TO MA(E THE TIME INTER'AL BETWEEN ENDPlS STATEMENTS LONGER OR SHORTER, 
EITHER INCREASE OR DECREASE THE -KNDSEL- WORD. 
8. TO EXERCISE A COIFIGURATIOI OF LINES OTHER THAN ALL SIXTEEN AT ONCE, 
CHANCE THE APPROPRIATE BIrs OF THE -XMITEN- VORD FOR THE SELECTED DJll 
UD THE SAME BI'fS OF tHE 'IMfSEL· VORD A ONE INDXCUES THAT 
THE LINE IS TO BE EXERCISED, A ZERO INfiICATES TRAT THE LINE IS OFF. 
C. MEANINC OF SRI ------- -- ---

I. FOR 5 8IT DATA SET BIT 2 lSR1-~llli41 FOR 6 BIT DATA SET BIT t SR1= i OR IT D1TA E B T R -~oR ~ BIT D1TA ~E' N~ B TS IR = 
DEFAOLT VALOE IS 8 BIT DATA LEIG H 

2. 
CRECR HARDVARE stRAPPING TO BETERMIIE SRl SETTING 
ITER1TION COUIT - OSI TO ADJUST PASS TIME TO B10D 

FOR 15 BAUD ST BIT 5 
FOR l'~ BAUD SIT BIT 6 FOR 4,5 BAUD SET BIT 1 
FOR 8 BlUD SET BIT 8 
FOR 0 B10D SET B T 9 
FOR 601 BAUD SET BIT 10 
FOR 12 8 BAUD SET BIT 1 
FOR 18 BAUD SET BIT 12 
FOR ~422 BAUD SET BIT l} 
~8~ 9266 liS8 I~' HI' ~ OR MO BITS (5-15=0) 

NOI STANDARD PRIITOUTS 

RATE 

THERE ARE 2 SPECIAL MESSAGES WHICH "Af BE PRINTED OUT. THEY ARE: 
RUNIT DROPPEDR- THIS INDICATES TRAT A DJ11 WHICH HAS JUST PREVIOUSLY 

REPORTED A FiILURE HAS BEEN DROPPED~ DJ11'S lRE DROPPED IF 
"BUSY CLE1Rh FAILS TO CLEAR WHEN TH~Y ARE INITIALIZED. 

·OIIT HUIG"- TRIS INDICATES THlT THE MODULE'S WATCHDOG TIMER 

'
AS TIMED OUT BEFORE THE DJ11 DEVICE ACTI'E COUNI VENT TO ZERO. 
RIS OCCORS WREN AI EXPECTED ?RANSMITTER OR RECE VER INTERRUPT 

FAILS TO OCCUR ON ONE OR ~ORE DJ11'S. 

SEQ 0004 
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~M 

III IOOI';iii I tll~ 
III I Ilii~ I I t~ 
III 1m 1111 i89 000000 

19~ 000304" 000040 
~ 000404" 000100 

~~~ 000604' 000404 
~9~ 001614" 000004 

Iff 8ii;;~~ iiiiii 
'I! i8;i;;; 188111 

ill 881~lg; 888f81 
hi 
131i9 881~~2: 888~88 
t 001730" 177177 

003276 
002734 
003262 

002720 

003246 
002704 

003232 

002670 

000101 000101 

0001111 000101 

000200 000200 

177771 177777 

HACYII 301(1052) 16-0CT-78 13;09 PAGE 6 
SE~ OOO~ 

MACYII 301(1052) 16-0CT-78 13:09 PAGE 7 

:~h'Bf D 
.LIST 
.l!IIDR 

~Qilt~*****.*.*****.******.**.***.*****.************.* *a ____ a_*.*.**_ ••• 

JSOME VARIABLES 110 CONSTANTS UIIOUE TO THIS ROUTINE 
DJLIlIII:; ~SR RS,RCVlIT ,UIU D RECEIVER 

~SR R5,urn'!' ,UIIU 0 TRUSMUTI!!R 

~~I:R R5,RCYU'I' ;UIU 1 RECKnER 
RS,XMTIIIT ,UIIIT 1 TRlIISMITTER 
R5,RC¥lNT ,DillY 2 RECUYER 

U: 
fIR 

RS,XMTnT 
R5,RC¥lIT 
R5,XMTIIIT 

OPEN=O 
XMTTBL:.BLII:W 32. 
Rc,rBLI.BLII:N 64. 

SILOI .BL'W 260. 

XO: .8L'W 4. 

RQI .BL'W 4. 

11131: bPkiw 16. 
ERRQOI OPEl 
ICllrt.WORD 101,101,101,101 

RCNTI.WORD 101,101,101,101 

KIDCNTI.WORD 200,200,200,200 

,DIIIT 2 tRANSMITTER 
,DIIIT 3 RECEI,gR 
,UIIT 3 TRANSMITTER 

IAEtAB~~A'~=I¥'~8RDIMG CHARACTERS WRICH HAYE 
,I 'ABLE FOR REEORDIIIG CHARACTERS WHICH YOU 
,EIP!ET TO R§CE1'E 
HH'UOS§I 'R!!I.~Rs~or5 THE DAU RECOROF.D IN 

I I oUIUB Fol SA'IIIG ~RE DEVICE nFFSET WHILE A 
TRAN MIT IIITBRROPT IS IN ·PIRQ-

,I 00 UE FOR SA'IIIG T8E DErICE OFFSET WHILE A 
,RECEIVER INTERRUPT IS IN -PIRQ-

,.UMB!R OF CRARACTERS LEFT TO BE TRANSMITTED DURING 
,TRIS INTERRUPT. A WORD FOR EACH DEVICE 

,NUMBER OF CHARACTERS TO BE PROCESSED BY THE 
,RECEIVE ROUTINE. A WORD FOR EACH DEYICE 

JNOMBER OF "65 CHARACTER CHUNKS" 
ITO BE PROCESSED BY THE "ODULE PER PASS 

XMTSELI .NORD 177777,177777.177777,177777 ,LINES TO BE RUN 

SEQ 0006 
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DYIDl SELKCT 
MO' • lIMlfBL,R4 CLR RC • 
~MP 4, RC'TBL 

MhU i~'R~ 
I~l liMt¥'L,R3 
U6 1Ri ilr R3)+ 

~8i l~a6E.DSEL 
Mh, CNTSSL,RCNTSRll 
MO' CNTS xcwr. t~ ~i~ ;'~I't:E.DC' 1) 

~NI 41 AS , OIlT 
M~ E DSEL,ICONT 
INC Icon 

11$: 

;WORD USED TO FILL TRANSMITTER COMMAND 

J:EgL~r~~Rl~f~~21~¥~'iS[~:as TO 

,SAVE LINES ACTIVATED IN CASE OF HANG 

PAGE 9 

;CLSAR XM! TABLE 

'-5~T UP TO FINO ITERATION eN! 
,-5 RIP UINA.TED BITS 
':~RI'I 18 JI;Bl~~8=fTA8LE 
i-Is rHIS IT? 
,-YES LEns ION 
,-POll' TO KIT IN T8L 
)-TRY AGUII 
)SIn' OP COUNT 

SEQ 0008 
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JTURN ON RCYR AND X~IT ENABLE 

IGET OrrS!T (UNIT • TIMES 2) 

1~6:1 ~: iAlfi OF HANG TO SHOW ACTIVE LINES 
,COUNT ONITS RUNNING 

,liEU ONIT 
,ODin? 
,110- LOOP 

,ASCII MESSAGE CALL WITH COMMON HEADER 

SEQ 0009 

SEQ 0010 
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SEQ 0011 

NACfll 30&(1052) 16-0CT-78 13:09 PACE 13 
SEQ 0012 
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SEQ 0013 

,-NISl our STRAPPED OFF BITS 
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SEQ 0014 

lS: 

CMP R1,.ERRQ+32. 
BLO 1 
MOY I RRQ~R2 
~VI****** ,11*~l*************************.*********************. 
DlTIIR~.BgGII IDATI ERROR II' 
J* ••• i •••••••• -.***._ ••••• -.• _ •••• -*._ .. _-**.*._-*-_.-._._ .. *.** :8' IIM~6!1{!R ,RESEr TIMER DOE TO PRINTOUT DELAY 

MO' R~l"'R =81 n :'1 
~2: Ri! ~'&&+32. 
BhV IfRRQfiR~ :8; CSd~R~ 
BR 001£ ,NON CONTINU! CHECKING DATA 
DROP 

!~.G 
DROP: .lScn 10NU DROPPEDI 

HUIIG: .lScn IUNIT HUNGI 
• EIID 
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Ug~22= 111!~e AS¥AT ~4R 
m~N 38H 

!IIII HII~ II 
Bli1S = II 8 HIT2 = ~4 
B lT3 - ~ SIT4 = 
BIrS = BIT9 = 
RItR ~ 
8IT9 = tn 
iWKS= 81unt 
BTOOS = l 
~RWS= ~R ~gFi~ I iillu 
§sRI t ~R 
DATCKS= 14t!l OJ<TERR 4 R 
OATERS= 4 
DECCNf 346tR 
OJLINK 0i2 R 
DONE 4 3 R 

DROP 14 6SR DROPM 4~S R 
~~bg~T y~~ ~ 
ENDrLG 0 R ~~Bm= ~ ~311R 
ENOS = i 44~ malum 
,RR 0 676R 

g RR~IP IA~06R EXIT = 1 4 o~ E XPL N 0 7 R 
GETP1S= I 141 
GWR!!I'S= 44 4 

704* 

DJAH DEC{Xll SYSTEM EXERCIS~R MODOLE 
XDJAHO.P 1 lS-0CT-78 131 8 
HROCHT 0044R pSI 
n~gm= 4405 ~H: 477 

°ng~ ~mH 1 4R 

1111 
H\· 

r 

11m 

652' 
ICONT 39B 
IbOUNT j62 I NUM NIT 

Hi I NTR 
~U; r.U~FP 45 R 

j~d I4AP22S= 44a6 
~ASK 18 aR 426* 
140DNAM R 
1400SP R 

IIII 

iW ~~~~MT = ~ il~R 
MSGS~ = 1 44 2 

!I!!": 111111' U~ 
NXTCHR II r iii· 3~tDEV ~ ~ 

W 
OPEN = 

~U 
~I~~ir= aiHR nl ~H~eD= a UR 545 POPS~ = 

IIII 
POPSP2= 

III ~~no ~ 210t 

PR'tY~ = iii U PRr = PR Y = 
PR Y4 = 
PRTY~ = 

IIIB 
~~ . 210. 

PRn = 
PRTY1 = 27 I PS 

J46 ~8~H ~ 
III PUSH2 = 4646 

RANOa = ~rr u ~~=, ~ ~ 31 392* 
RCVINl IrH6R Ua' Hi: RCVRfN t H 
~~nR~ 4 0 
RES1 0 00 6R 24U 

~&&11IRl't'iZ~i)TA~tEO~!-~I£R1~~B&oL~AGE 17 

~~g* 3~r· 535 554 603 625 
701* 

m 

510 511 

m" m i~f 575* 576 658" 

557* 564* 628* 635* 700* 729 

589. 

m. 667· 
498* 512 669* 

iii fit ~u 
~53* t~': 
UI 418. us· 

667 
725 

670 

727 

676 
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CROSS R FE E CE TABLE -- OSER SYMBOLS 

S61 632 

tn. 401" 411" 

U~" 

427* 429" 431" 575 659 707 

520 

561 632 

224 m ~U UB Uf m. 256 

613 

64," 650' 
28 2B4 601# 
417 651 685 

SEQ 00 l~ 

681 

520 530 

659" 660 

SEll 0016 

U~. ~47 02 
248 
303 

249 n~ 348 
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. m. gn~8~ m 

424 426 

486 

414* 
~U: 595-

491 

2116 

634 
563* 

586" 
53311 

III: III: lit 

609 618 

588* 674 675 

541 
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CROSS RI'EREICE rAILE -- 08lR SYMBOLS 

SE~ 0011 

no 

527" 528 

552 

SEQ 0018 


