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.REM , 

IDENTIFIC'~TION 

PRODUCT CODEI 

PRODUCT NAMEI 

DATta 

MAINTAINERI 

MAINDEC-ll-DXN1A-B-D 

DECNET DEC/XII SERVICE EXERCISER MODULE .1 

MJ~RCH 77 

DEC/XII DIAGNOSTIC GROUP 

THE INFbRMATION IN THIS DOCUMENT xs SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT B€CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIpMENT CORPORATION ASSUMES NO 
RESPONSI8ILITY FOR ANy ERRORS THA! MAY APPEAR WITHIN. 

THE SOF'WARE DESCRIBED IN THIs DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAl ONLY 8E USEO OR COpIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 

DIGITAL EQUIpMENT CORPORATION ASSUMES NO RESPONSIBILIT¥ FOR THE 
USE Op R~LIABILITY OF ITS SOFTWARE ON EQUIpMENT THAT IS NOT 
SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976, t977 
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS. 

.SEQ 0003 



NIAB DEC/XII SYSTEM EXERCISER MODULE 
NIAB.PII 1)-JAN-17 16151 

)9 
4~ 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
7~ 

71 
72 
71 7. 
75 
76 

MACY1! 27(1006) 02-FFB-77 18:04 PAGE 3 

NIA? IS A SERVICE MODULE USED BY DECNET DEC/XII 
MODULES. IT 00E5 NOT TEST ANy DEVICES. IT MUST 8E INCLUDED AS THE 
FIRST ~ODULE, DIRECTLY AFTER THE MONITOR, IN THE CONFIGURING OF THE 
RUN TIME EXERCISER. ALL DEC NET DEC/XII MODULES MUST FOLLOW 
IT AND THEN THE N2A? ~ODULE MUST FOLLOW THEM. NEXT THE CLOCK MODULE 
SHOULO FOLLOW AND THEN ALL NORMAL DEC/XII MODULES IN ANY ORDER. 
THIS ~ODULE IS USED TO HOLD SEVERAL COMMON SUBROUTINES AND ONE COMMON 
TRANS~IT BUFFER WHICH ARE USED BY ALL DECNET DEC/XII ~ODULES. 
WHEN THE EXERCISER IS RUN, THIS MODULE WILL ASK QUESTIONS 
REGARDING THE TYPES OF LINES TO BE RUN AND WHICH MESSAGE OPTION 
YOU PREFER. 
•••••••••••• ** •••• * •• * ••••••••••••••••••••••••••••••••• ** ••••••••• 

IMPORTANT 
EVERY NODE IN THE NETWORK BEING EXERCISED MUST USE THE EXACT SAME 
MESSAGEl 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
THIS MODULE IS ~ SPECIAL NeKMOD SO IT WILL ONLY REPORT I END OF PASS 
AND THEN NEVER RUN AG'IN. IF THE OPERATOR DOES NOT WANT TO ANSWER 
ALL THESE LINE QUESTIONS EVERY TIME HE RESTARTS THE EXERCISER, HE 
CAN CHANGE LOCATION 164 TO AE A 000001. 
HOWEVER, IF HE THEN LATER WANTS TO MODIFY A PARAMETER, HE WILL 
HAVE TO MOD LOCATION 164 IN THE MODULE BACK TO A e000ee. 
WHILE ANSWERING THESE LINE QUESTIONS FOR AN INDIVIDUAL MODULE 
(I.E. DEVICE TYPE) AN ",. REPLY wILL SKIP THE 
REST Of THE QUESTIONS FOR THAT MODULE, LEAVING THE OTHER PARAMETERS 
UNCHANGED. 
THIS MODULE IS USED BY ALL DECNET DEC/XII MODULES TO DO 
DATA COMPARING OF RECEIVED MESSAGES. WHEN IT fINDS AN ERROR fOR 
A DECNET DEC/XII MODULE, IT REPORTS IT, THEREfORE ITS NAME IN THE 
RUN TIME EXERCISER IS INITIALLY NIXX0, BUT THIS NAME IS CHANGED EVERY 
TIMF. IT REPORTS A DATA ERROR FOR A DECNET MODULE TO SHOW WHICH 
DECNET MOOULE REALLY HAS THE ERROR. THEREFORE, 
IN RUN SUMMARIES AND wHEN USING THE MOD COMMAND, THIS MODULE'S NAME 
CHANGES. TWO FIGURE OUT WHAT NAME IT HAS, CHECK THE LAST RUN SUMMARY 
OR USE THE MAP COMMAND. SEE THE DECNET DEC/Xli USER'S GUIDE, DXQ8C?, 
FOR A MORE COMPLETE EXPAINATION. , 
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77 H8"8"" 
78 "8"1"" 
79 
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82 
83 ""tJ"" " 
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98 '''''''32' """""" 99 """H' '''"'''''' 10" '''''036" • "'08" 

1"1 IN II " 4" , ';'''''''8 
1"2 """42' """"8" 
le3 .""e44' I""'"'''' 1"4 IHl:ltJ46 , '"'''''''' 1,,5 .,""~!>~' """""" 106 "1:1052" 
liH .,8"052' "~,,e"0 
!0S e!:l9t!51" 
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128 
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.09176' "12767 
~1:I"2;!J4" "118423 
"""2"6' 11069"" 
.0"210' 1030'4 
"00212' ilJ12767 
.1'10220" tt .. ,,4t5 
"""222" 1""6101"0 
"''',H24 " 1 83"'''4 
"""226" [112767 
1It0"234" Ih,,,487 
."hj136' I'Jt2767 
.""244" ""4567 

1II1:1"25~" '"'''''''''' 
"""'252' """''''''' 

.""254" ""5767 
"0026"" ,,010U 
1'''''262" 1;132777 
'''''270' lIiiHlI") 
.""272' 0"4567 
"""276' ,,"3445' 
a""l""" ,"5267 
."11)04' ,,"51177 
"O" 31,;,' .,"5"67 
.0I1lt4' .. 85067 
H" 120" ,,"5fJ67 
",,)21' 8127b7 
.'IU12' 2'''4567 
,.0ll6' n8e8" 
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""36'" 11'15777 
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"0166' ! t '77"'2 
'''''312' 8427"2 
""376' 110267 
",U02' 112767 
';'''410' ,'4567 

""414' '''''If'''' H"416' 112702 
ell"422' .",14,,2 
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e,,"426' .,,,,,754 
.~"'43'" 112767 
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","''''''''2G "e3164 
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~0.210 

"""0"'1 """""0G 
"""666 
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""311" 
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"",,626 

""3445' 
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8"4436' """"". 
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"'''''01 J ""'4"00 
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"''''~14 
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NUIIOD <11A1 ) 
IIODULE ..... ,.u. "", 
.1'ULI lUI Dle/IU SJaftM ElIRCIiER MODULE 
DD1CO" VIRlIO' • 916175 
.LIIT Btl 

:··· •••••••••••••• ee •••••••••• e.e •••••••• ••••••••••••• •••••••••••••••••• 
BEGIN • 
MOONAMI • l&CII INUI JIODULE II.IIE • 
xrt.1G, .IY!'£ on" ,UI£D fO KEEP TUCK or lI&orr OSAGE 
ADDR. +. Ji.T DEVICI ADDIt. 

'VECTOIII +1 ,1 S1' DIVICE VECTOR. 
BRll • 8Y1'1 PRU+, ,lit lit toEVEt. • 
BR21 • BYOfE PRTT+I ! 210 lit t.EVIL. 
OVIDt. +1 ,DIVlIIE IJfDICUOR "1. 
SRII OPEN ,11II'fC1l REGII1'ER 1 , ....................................................................... 
SUTI 41 ... ,ITAtl' IK>RD. 
IIII1'1 SUIt'I' ,1I0DUf,I STAItT ADDIt. 
SPOINTI MODSP ,ICODUW: ITACIT POUTER. 
PAiCITI III ,PAIl COUNTER. 
ERRCRTI " ,~1t1t0. COUN7IR. 
'YR'I OPEN ,LOC to .AVI R". 
SVRll OPEN ,LOC TO lAVE Rl. 
SVR21 OPEN ,LOC !O .lYE R2 • 
SVRll OPEII ,LOC TO SlYl R3. 
SVRU OPEN ,LOC to IAVI R4. 
SVR51 OPIN ,LOC to lAVE RS. 
5VR61 OPEN rLOC to IlYE R6. 
CSRAr OPElI JlODR OF CURItEIT CIR • 
SBADRI ,lDDR or GOOD DATA, 011 
ACSRI OPEN ,CONTIITI or CSR. 
!-ll..!!OR: iAODR -or e£!) C£':A, OR 
ASTATs OPEN ,UATIJ REG CONTENTS. 
AS81 OPEN ,EXPECtED DUA. 
AWASI OPEN ,ACtUAL DATA. 
RSTRTs RElTRT ,Da'1'&Rt ADDItEIa AFTER END or PASS 

• REP! SPSII ,1I0DULE aTACIT &TI.RT5 HERE. 
.NLI&T 
.WORO " .LIST 
.ENOR 

MOOSP: , ............•......•..................•................................ 
.GL08L KWI tl,ItWl1L,lnlllP,CLOCIt,T1ME,rILCNT,FILLEII 
.GLoBL TKs,TK8, TPI,'I,8, TYPE,IIICHED, MSG,MSGSIZ, WlIT 
.GLOBL CRC,CKIIIG,CIlCIIIG, DEVSET,IR, 'WRC"T 

IF THIs LOCUlON IS ION-ZERO, THE DEYSET ROUTINE WILL 
NOT UK OPERATOR rOR N1LF IFULL DUPLEX SETUP, ETC. 

TFLAGs " 
S7AR'i'i 
RESTRT: MOV8 CLOCK,R8 ;rIND OUT WHICH CLOCK WE HAVE 

ROR R" ,IS IT Klll1L? 
8CC U ,811 IF NOT 
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lSI 

2s1 

3S1 

Us 

, 
GOPTI 

16: 
21Z 

6U 
GETMSGI 

lSI 

2S1 

21S: 

35: 

45: 

MOV 
8R 
ROR 
BCC 
MOV 
BII 
ROR 
BCC 
MOV 
BR 
MOV 
JSR 
OPEN 
HALT 

UWIt L.2, TIME 
GOPT 
118 
2. 
.KNltP+2,TIME 
GOPT 
R0 
)f 

,KWI1X+2, TIME 
GOPT 
,NOCLI<M, U 
R5,TYPE 

,ELSE LET TIME POINT TO "TIME" 

,IS IT KjrjllP? 
,BR IF NOT 
;ELSE LET TIME POINT TO -TIME" 

; IS IT A" P'AKE CLOCK? 
J8R IF NOT 
,ELSE LET TIME POINT TO -TIME" 

:PUT MaG ADDR ON STACK 
,CALL TYPE ROUTINE 

,CANT'T RUN WITH NO CLOCK 

GET MESSAGE OPTION FItO!! THE USER. 
NOTEI ONLY THE LAS'!' CHARACTER TYPED BEFORE OCR" 
IS SIGNIFICANT. ALL 'REVIOUS CKARACTEIIS (Ir ANy) 
ARE IGNOIIED. 

TST 
8NE 
BIT 
8NE 
JIR 
IMSG 
INC 
CLR 
CLR 
CLII 
CLP 
MOV 
JSR 
OPEN 
MOV' 
MOV 
CLR 
'loR 
T5TB 
BPI. 
140118 
BIC 
MOV8 
MOV 
JSR 
OPEN 
CIIPB 
BEQ 
MOV 
811 
140V8 
MOV 
JSR 
OPEN 
CliPS 
liLT 

IMFLlG 
2S 
11,.SR 
18 
R5,TYPE 

,FIRST TIME THRU THIS MODULE? 
J8R Ir 1I0T. 
,HAS THE OPERATOR DISABLED MSG'S? 
,BR IF YES. 
JTYPE EIIROR CODES. 

IMFLAG ,DON'T TYPE IT AGAIN. 
.TIME rSET TIME TO ZERO 
CKMSG ;SHOW THAT CI<MSG ROUTINE ISN'T BUSY 
R4SlY ,CLR Rt COUNTER 
R4SAV+2 ,CLEAR SAME rOR LINE 1 
,GETMG,6. ,PUT MSG AOR ON STACK 
R5,TYPE ,CALL TYPE-OUT ROUTINE 

,M5G+l, R" 
,TItS,TKSSAV 
.TIlS 
Ri 
IITKS 
.-4 
IlTKB,R2 
11776"",R2 
R2,OUTPUT 
,OUTP1IT,211 
115, TYPE 

IIS,R2 
31 
R2,Rl 
11 
tt2,OuTPUT 
.OUTPUT,4S 
liS, TYPE 

kl, '60 
HELP 

, GET BUFrER ADDR 
,lAVE TTY STATUS 
rDIABLE INTEIIRUPTS 
JSH MESSAGE SUE TO Zt.MU 
,WAIT FOR A CHARACTER 

;8RING CHARACTER IN 
rGET RID or PARITY 81 'I' 
,ONE CHARACTER Kurn.R. 
,USED IN THIS CAsE ro ECHO 
fTHE INPUT CHARACTER. 

;WAS IT A CR? 
;8R IF YES. 
;SAVE IT, DESTROYING PMEvrous CHAIIACTER. 
;GET NEXT CHARACTER. 
fLINE rEED TO BUf"FER. 
;TYPE IT OUT. 

;~UST BE BETWEEN ,,,, AND 'b', 
;IIP IF SELOW ASCII '0', 

SEQ 8885 

SEQ "00b 
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189 "846S' 1")27 S8""66 C"PII U,I" ,COMPARE TO ASC II '6'. 
190 ,.61464" "H""" 8GT HEL, ,SEE Ir IT'S A RUBOUT. 
191 "8466' 16278) 88'''6S SUB 16/f.1I3 , MAKE 1i0RD OrrSET fROM 1SC I I. 
192 ,.8472" • 8.257 CCC ,ASSURE CLEAR CARRY BIT • 
193 H.474" ".6183 ROL R3 ,50 It CAN liE MADE A BYTE orr SET • 
194 ••• 476' "ltfiH '84452" .IMP 'ODISP(R3) ,USE IT TO DISPATCH TO PROPER OPTION ROUTINE, 
195 H'582" 812767 ell4574 , "AeSS4 HELPI NOV .HILPN,5. ,ERIIOR IN INPUT, TYPE SOME INSTRUCTIONS, 
196 HII5U' ,"4567 .8lt45e JSR R5,TYPE 
197 .. 8514' ••• e8e 5$: OPEN 
198 He516' 8.8656 BR GOPT ,GO BAel( AND TRY AGAIN. 
199 
2.'" rILL BUFFER IIITH CHARACTERS SELECTED III USER. 
'lei 

ZEROS& 282 H.52S" .85881 CLR III ,FILL CHARACTER • e88, 
203 '88522" 888485 BIt FILL 
2e. H8524' 885"el ONESI CLR III ,FILL CHARACTER • 377. 
2"5 ."8526" •• 5U11 COM III 
206 ,"1'153"" ... 8.,,2 8R fILL 
2.7 "85)2" I 1271ft e0e252 ALTERI MOve t252,Rl ,FILL CHARACTER • 252, 
2,,8 ""536' • ' 2788 883444" FILLa NOV .ltSG,,,. ,ADDREsa Of MESSAGE BUFFER • 
2,,9 ,,"542" 111572" TST8 (R.) • ,MOVE AROUND OSOP PROTOCOL CHARACTER. 
210 • "8544" 82278" "e4434' III CNP ICRCNSG,R, ,P'IRST CRC BYTE (END Of MSG BUffER)? 
211 !He'S5" " 8191'517 BEQ .DONE ,8R IF YES. 
212 .80552" "812" NOva Rt,(R.)+ ,STORE CHARACTER IN 8UffER. 
211 '8"554' '''ln73 BII u ,CONTINUE UNTIL fULL, 
214 
215 , WORST CAsE lilT PAHIRN. 
216 , 
217 "0556' ""'S"00 WOIISTI CLII R8 ,START IilTH A lERO CHARACTER. 
2U "'0560" 085"81 CLR Rl iINITIALIZE HALr-attTE TO ZERO. 
219 .08562" 1f12702 00344'S" MOV .MSG+1,R2 ,SET UP POINTtR TO MESSAGE AREA. 

'I'''' INJ056C." 022702 004434 • lSI ClfP .CRCIISG.R2 , END or BurfER AREA 1 
221 1J,,057" "01586 BEQ DONE :BR IF YES. 
222 .8"574' 111"022 MOVB R0,(R2)+ ,MOVE 8YTE INTO BUFfER. 
223 ''''0'S76 , ,,0'S201 IIC Rt ,UPDATE HALf-BYTE. 
22. ""6O"" e427"1 11776" BIC "1'776'.111 ,CLEAR ALL BUT HALf-8YTE. 
nos ."06"4" ,,, "1 It" NOV Rl.lI. ,PUT IT INTO lie ••• 
226 '0"606' ,,"6100 ASL R8 ,AND SHIFT IT OVER. 
227 "'0610" "063"" 1SL Re 
228 '''''612" "063"" AaL Re 
229 "0614" U63,,1'I ASL 110 
230 "8616' 1'168100 ADD Rl,R. ,SECOIID HALF-BYTE. 
231 P0062"" 1t",,762 8R II ,CONTINUE PROCESS UNTIL BUFFER fULL. 
232 
233 READ III THE USER DIFINED MESSAGE. 
234 
23'S .00622" ,,12767 0"5162" ""'01'104 USER! MOV I USER I'" " iTYPE INSTRUCTIONS. 
236 to",863"" e04561 0"0]3" J5R R5. TYPE 
231 ""634' 3"00"0 lSI OPEII 
238 .""636' 0127"" ""344'S" MOV ."SG.,.R0 ,SET POHITER TO TOP Of MESSAGE BUfft.R. 
239 'te"642 " 1105071 000ee0G CLR nits ,DISABLE TTY INTERRUPTS. 
2"'" "0"646' ,H"01 000"'111 MOV 'l,Rl ,CHARACTEII COUNT TO ONE (OSOP PROTOCOL) • 
241 ."06'S2" 1';5771 000001'1G 'lSI T8T8 nits : INPUT READH 
142 ,8"656" 1"0375 BPL 2. ,NO. WAIT FOR IT. 
243 "0660" 1171lt2 ,,'''J''00G MOV8 'T1t8,R2 J GET THE TYP£D CHARACTER. 
244 • 08664" 142702 000280 8ICB n •• ,R2 ,8TRIP PARITY • 
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245 .88670' 122702 0"''1177 CMPB 1177,R2 : IS IT A RU80UT? 
146 V""674 " """"06 BNE 3t ,sup IF NOT 
241 1H18676 " '''5701 TST Rl r ANY CHAR' a LErT TO RUB OUT? 
248 .80700" el!l1755 8EQ IS ,BR IF NOT. IGNORE RUBOUT 
249 H0702" 11853"1 DEC Rl ,MOVE CHAR COUNT SACK 
2'SII ",,"7"4' 118530" DEC R0 :MOVE 8UfrER POINTER 8ACK 
251 ... ,,706" 1 "802 MOV8 (R0),R2 ,SET UP TO TYPE OUT OLD CHAPACTEJ( 
2'S2 .0"lt0' 11111,,405 8R 4S 
2'S3 110"712' 122702 e0"1"~ 3S1 CNP8 118.,,12 ,liAS THE CHARACTER AN "'"? 
254 '''''716' .,01423 8EQ 511 ,8R IF YES. 
255 11"101720" 110220 MOV8 R2.(RIII)+ ;STORE CHAR IN MSG 
256 N87 22" 11"5201 INC Rl ,UP MSG SUi 
2'S7 110"724" 1111267 003506 4$1 MOV8 R2,OUTPUT ,MOV CHAR TO 8UFfER 
.. ~ 0 re~1'~" u~2"'~7 ,"'''H3''' eo'"e'"!."4 ""f)V .n""I:>"". ". ~PI/T aOOR ON STAel( 
2'S9 110"736' ""4')67 8".222 JSR R5,TYPE iGO ECHO IT 
268 80"742" 1!IB00110 4111 OPEN 
21>1 086744" "21'1\27 0O,,765 CMP Rl,0501. iANY ROOM LEfT IN !IISG1 
262 1180750" ,0Ull BEQ 6. ;8R Ir NOT 
263 "07'S2" 120227 O80"15 CMPB R2.115 ,WAS CHAR A OCR"? 
264 .88756" ""'1335 BNE 2. ,8R IF NOT BACK TO PICK UP NEXT 
265 80876"" 0'2702 ""0"12 MOV 112,R2 ,PUT • LINE FEED INTO THE BUFfER. 
266 '0"764 • 8"",752 8R 31 , PROCESS THE LF JUST LIKE ALL CHARACTERS. 
267 ""0766' "10161 00]446 SUI MOV Rl,MaGSIZ ,COUNT IS THE MESSAGE SUE. 
268 .",,772" t0e4, , 8R fINISH ,COMPLETE THE MODULEs TASKS. 
269 '''0774" AI2767 004472" 0""""4 6$: MOV 'CRLf,7I ,rULL 8urrER. FORet; A CP AND Lf. 

"" "81002' 11104567 1010"156 JSR R5,TYPE ,TYPE 'EM. 
271 .1110"b" IUI 0""" 78 : OPEN 
272 "101>4' '" 2767 ,,00766 003422 DONEI MOV 15112 •• M5GSII , SET MESSAGE SIZE. 
213 .81016' .12767 0"0001 8,,3416 FINISH, MOY Il,WAIT ,TELLS MODULES TO WAlT fOP NT2 
274 g8"'2." "'6777 "01'1242 001110"0G MOV TKSSAV, \tTI(S ,RESTORE TTY STATUS TO WHAT IT WAS 
27'S '01"32" 116767 0"3402 "02375 Mova MSGSIZ.COUNT ,PUT LOli BITS Of COUNT IN HEADEP 
276 11011148" ,16761 003375 0112370 MOV8 MSGaU.I • COUNT. 1 ,HIGH BITS 
277 "1046" 152761 "",,,300 882162 BI58 • 3.101. COUNT. I ,SET FLAG 8ITs IN HUDEP 
278 118t"54" 012767 ""3434" 0A0014 MOY .1f8GHtD.81+2 ,PUT HEADER ADDR ON STACK 
27'# 1101"62" ,,12767 000086 O0""04 MOV I.," J HUDER LUGTH 
280 11"'1070" ,,"4567 0002"2 JaR .~.c:ftC ,GO CALC CRC 
2111 • 01il74 , IJi"""" "0"01'10 811 OPEN, OPE • 
282 '''1100' If' 6767 , 77712 "192334 MOY 1"2.CRCHED , PUT CRC Ih HEADER 
283 ""1106" "12767 003444 " "0,,014 MOY .MSG,9 •• a :PUT MSG ADDR ON SIACI( 
2A4 1"1114" 1)16767 00H20 00"A"4 MOV MaGall," :MSG LENCTH 
28'S .81122 " 004567 ,,081'S0 JSR RS,CRC ,CO CALCULATE CRC 
286 ""1126" "11800111 ","e,,"0 9$ I OPEN.OPEN 
287 .1111132" "'6761 177772 0A3274 MOV 9"2,CRCMSG J PUT MSG CRC IN GLOIIAL LOC" 
288 111)114"" ll'1671!11 803214 MOV M8GSn. I'll ; GET SIZE Of IoISG 
289 I"'BIU' 1167111 1777611 003444' MOVB 9"2,MSCCRtl J PUT CRC AT END OF MSG 
29'" .01152" 1'6761 177753 0~H45" MOVB 9I+l,MSG.I (RI) 
291 .01U"," 104482 1'I!!I"0""" UDPS.,8EGIN ,SIGNAL END 0,. PASS. CONtINUE AT RESTRT 
292 
293 
294 
79!) I TYPE -OLLfD IIY (A) PUTTING ADDR Of ASCIZ MSG AfTEp Jsp CALL 
296 (B) 00 II JSR RS,UPE 
297 DOES NOT DESTROY AhY REGISTEI!S 
298 
799 '01164' "13441> TYPE: MOV 114.-(R6) ;SAVE R4 
!"'~ 1'I~1166" 1!!,H4!> ",nv In.-(II!» ,SAVE R) 
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301 181170' 81251113 MOY (RS)+,Rl ,GET ADD" TO 8E TYPED 
302 HU72' ".7767 getUle0G 0901174 MOV .IP8,1'P5&AV ,savE Tn STATUS 
3e3 "e12"'" 0e511177 e"e9"0G CLR tTPS :DIS18LE INTERRUPTS 
304 .91204' 1"571l 111 UT8 (RU :TERMIUTOR? 
305 jj0i :i1ii6' 1l11ii.2J BEQ U :EXIT I' 10 
le6 H121'" 122713 909012 CMPS 112.(113) J 1& THE CRAR A LIN£ FEED? 
39' .812U' '''1012 BHE lS ,NO. SKIP FILL CHA"'S 
!ee eIH21~' ! 16794 eSfltt.lseG MOVS rii.C"T,~, iGf.:T 'ritE rILL COUll!' 
309 801222' '16777 0"990"G 09""90G 2'1 MOY8 F'lLLER, -TPB • TYPE A FILLER 
H0 .9123S' "'5777 900,,99G TSTB ITPS :DONE YET? 
311 801234' urn75 8PL .-4 ,110, WAIT 
312 "1236' ""5304 DEC R4 :DEC COUIIT 
313 IIU24"- 11""370 BPL 2. :LOGy ilNTIL ; 
314 H1242' 112377 eeee"0G 3U NOY8 (Rl)+,tTP8 ,LOAD AND TYP! CHAR 
H5 .01246' U5777 8SIU'0I11G TaTl tTPS , IS PRINTER READY? 
316 N1252' '''''375 BPI. .-4 ,IIUT TILL IT IS 
317 "1254' •. ".753 BR II ,GET NEXT CHAR 
318 ""256' e1260) UI MOY (R6)+,R) ,RESTORE R3 
319 .91260' e12604 MOY (lIf,.,R4 ,RESTORE R4 
320 .01262' ,"6777 9eee06 080001'1G MOY TP8S1Y, -TPS ,RESTORE TTY 
321 081270' "0205 RTS i'5 ,RETUIIN 
322 , 
323 H1272' 31/1883" TKSSAYJ ° 324 '01274' 8"."'88 TPSSAY. e 
325 , 
326 , 
327 :CRC • SUBROUTINE 
328 ,TO CALL PUT LENGTH. III BITES, AFTER "8R CALL 
329 rPUT ADDRlas or FIRS! BYTE NEXT 
33" ,DO JSR 115,CRC 
H1 ~!lE1U!i!Jl8 IHTI ON!: W!tt! 0'" C!tC-16 WlgRg !OORt~~ IfU 
332 
333 , 
334 ,FOR EXAMPLE 
335 MOY LENGHT,1I ,MOVE LENGTH IN 
336 MOY ADDII,II+2 ,MAVE ADDIIESS IN 
337 J8R RS.CRC ,GO CALCULATE 
318 ,UI OPEN, OPEN 
H9 I IIIOY U.2,CRCLOC : PUT CRC WHERE YOU WANT IT 
140 
341 .01276' !lUS67 8S"'576 Ci'C. MOY Re,R8SAY ,SAVE R8 
342 H1302' 018167 888574 IIIOV Rl •• 1SAV , Rl 
343 801386' ,,18267 "'88572 MOV 112.1128AY , R2 
344 1101312' 118367 88S578 MOV Rl,RlSlY I R3 
345 891316' 318467 808566 MOV R4,R4SAY ; R4 
346 '81322' fU2581 IIIOY (IIS)+,RI ,GET LENGTH IN REGISTER 
347 .01324' .,11588 MOY CRS)," , ADDR 
348 "1326' ""5882 CLi' R2 ,CRC VALUE REGISTEi' 
349 '''133,,' 112893 18: MOV8 (1ta) •• 113 ,CHAR TO ADD 
350 .81332 ' 8'0246 MOV 112,-CIP) ,XOR OLD CRC AND DATA CHAR 
351 H1H.' 848H6 8IC 113, (Ilt) 
352 ~1H6' IH02el SIC R2,~l 
353 .01340' 052683 8IS (SP).,R3 
354 "1342' IU830. IIIOV R]'R4 ,S .. VE VALUE 
355 .8U44' 842783 177768 8IC 1177768,R3 :CLEAR HIGH BITS 
356 .8U50' ""6383 AIL R3 ,MAKE ilORD INDEll 
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357 ,,81352' ,!It 63'U 801454' MOY CACTU(R3).R3 ,MODIFIER wORD 
358 !t8ll56 , 1/142704 1774t7 BIC 1177417,R4 rLEAVE HIGH 4 BITS 
359 .81362' 806204 ASR R4 ,MAKE ilORD IIiDEX 
360 081364' "86284 AIR R4 
361 "81366' 886284 ASR 114 
362 oall115' iJ1~4ii4 u0iS14· PlVW CRCTAi.,.:;2.(R4i,i;i ,riuviiIER iiO~O 

363 !teu,.' fiJle446 MOV R4,-(SP) :TOTAL MODIFIER 
364 '01376' 840316 8IC R3. (IP) 
365 1N1480' 341148) BIC R4,n 
366 ItfiJ1402 , if52683 8IS (SP)+,R3 
367 IIIH41)4' 185982 CLRB R2 ,CLEAR LOll BYTE OLD CRC 
368 ""1406' 880382 SWAB R2 ,MOYE HIGH TO LOW 
369 .014H" elln46 IIIOY R3,-(5P) :XOR 'rOTAL MOOIFIER AND OLD HIGH 
37/j1 N1412' "48216 BIC R2. (SP) 
371 N1414' ,,40]02 BIC R3,R2 
372 081416' "5261J2 8IS (8P) •• R2 
373 H1428' 005381 DEC Rl ,DEC CHAR COUNT 
374 ..,1422' ",81342 811E II ,AND GO BACK 
375 .,1424' 810225 IIIOV R2, (RS)+ ,SlYE CIIC 
376 lt0142&' 0167,,4 809456 MOV R4SlY.R4 rRESTORE R4 
377 "1432" 816783 8.0450 MOY Rl.AY,Rl J Rl 
378 "1436" 816782 880442 MOY 1128AV.1I2 , R2 
379 H1442' fiJ16701 .8.434 MOY Rl.AV.lll Rl 
380 '01446' 816708 .",,426 MOY R88lY,Re R8 
381 N1452' 800205 RTS R5 
382 : 
383 ,CRC TABLE or MODIfIERS 
384 e"1454" 118888" CRCTABI • 38'5 H1456' '40381 14e101 
386 H146'" 140601 1406.1 
387 H1462' 8"8se0 501' 
188 801464' 141481 1414.1 
389 H1466' '81780 178e 
390 H147,,' e012e" 12ee 
191 '81472' 141181 141181 
392 '01474' lH081 141881 
;93 $;:':7;- --.--- ':;~=.: 

394 ee150"" "336110 36'0 
395 .81502" 14)501 141591 
396 .31504' 88248" 2489 
397 H1506' 142781 142711 
3911 .81518' 142281 1422111 
399 .01512' ""2109 210" 
40'" 8"1514' 8"0880 8 
.81 "9151&' 146881 146"'" 
.02 .81520' 1'54""1 154"81 
403 ..,1522' ,,128"" 12""111 
4.4 .81524' 17"881 178"ltt 
485 H1526' 836880 369011 
406 ..,151,,' .24 •• 8 2408" 
407 :'01532' 162081 162001 
.8e "01534' 120S01 12"1'181 
409 081536' e66""" 66000 
4U '0154'" 81400" 74"0" 
411 Gin542' 1~2""t 1 32001 
412 ."1544' eS00"'" 58-3tU! 
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4tl 
414 
415 
416 
411 
418 
419 
428 
421 
422 
423 
424 
425 
426 
427 
428 
429 
438 
431 
432 
433 
434 
435 
436 
437 
438 
439 
448 
441 
442 
441 
444 
445 
446 
441 
448 
449 
45., 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 

•• 1546' t 16881 
"1550' U41et 
•• 1552' .428.8 

.01554' 1188811. 

NI556' .12767 
..,1564' 1612567 
..,1570' "12567 
"ISH' 01"46 
.81576' "lel46 
'''680' ,,,,246 
."16.2' 1I1l5061 
.81686' ,,1210' 
.81612' el25el 
.81614' 1167.2 
.. 1620' '22821 
.01622' "et016 
..,1624' 885 ].2 
.81626' \fl1H4 
..,16),,' 1112682 
H1632' .12681 
..,1614' "'26 •• 
HI636' lIJe5867 
"1642' U5767 
..,1646' I'''IHI 
H165'" 1115725 
.",1652' ,85867 
."1656' "e2e5 
NI668' '85267 
.81664' le5767 
118167e' 1111757 
.01672' 132767 
""17e0' ,elee4 
fll1782' 822767 
118171"" 1HI]14'J 
1181712' 124841 
.. 1714' 816767 
'''1722" '16767 
.017),," '16767 
.. 1736" 161267 
'IlI742" 0e5267 

171777 
•• 2654 
•• 2652 

11112620 

176166 
0.2682 

177676 

e.2564 
8.2556 

ee20ee 

""e8.4 

882524 
".2520 
882584 
176112 
176186 

177771'1 

177570 

•• 2540 

176130 
116120 
176116 
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469 111111746" 112.67 176184 
470 8"1752' 112167 17611'2 
471 .. 1756' '''8.67 e.ell6 
472 .1111762' "18167 e.8114 
471 "1766' "18261 8111.112 
474 ,.1772" 318161 ••• 1119 
475 .et776" :tU467 80ele6 
476 "2"02" '18567 0e.l.4 
477 "'2806' .l8b67 08et.2 
478 '''2012' "17767 ""242b 175160 
479 
480 .n82S" 1J42767 02008'" 175772 
4111 
4P2 1111121'126" 184485 "'''08110' 
483 
484 •• '12832" 1152767 1120080 175760 
485 1I.204e' Ifl67e6 0e.050 
486 "2.44" 816785 e.8042 
487 .1f2850" ,'67"4 """H 488 •• 2054" 1116783 •• 111026 
489 .826169" "67e2 "'0020 
4ge .. 2064' el6781 8.".12 
491 .. 287e· "6"0 8"80 .. 
492 
491 .82074" IIIl.167 177524 
494 
495 '8210"" 0eee •• 
496 ""21'2" " ..... 
497 lin I 1114 " "'h"'''' 498 .. 21.6· lIeee8. 
499 .111211." &8.81118 
50" .,2112· .0.,ee 
5el "2114" "u .. s 
502 
51n 
504 
505 
506 
507 
5010 
5S9 
511l 
511 
512 
513 
514 .82116" .. 5767 176842 
515 ""2122" .,"4e1 
516 • 02124" """2"5 
517 .112126· 111,,567 0"1230 
518 '''2132' 1tl16e5 
519 111.2134" llte"46 
520 ."2136' e18146 
521 .12140' 011246 
522 e82142 " 011)46 
523 anl44' .lfl446 
524 111112146" 005"67 001214 

MACYll 27(10'6) .2-n;B-71 11104 PAGE 18 

116981 
II141'1el 
42e." 

leKMSG • CHECK MSG GLOBAL IUBROUTINE 
,ONLY CHECKS 14IG. NO HEADER AND NO CRe'S 
,PUT MODUU', ·SEGIN· ArTO "aR CALL 
,PUT LOGICAL LINE. NEXT, Ir an 15 IS SET DATA IS CHI!:CKED 
,BUT NO DlTA ERI< MSC'S ARE tYPED 
; PUT ADDR or IoISC TO BE CHICKED IIEXT 
;00 JSR R5,CICIoISC+2 
;RETURNa 2 BYTtS PAST CALL Ir ERROR 
;RETUIlIS • Bntl PAST CALL tr NO ERRORS 
, YOU IIIUST fIRST MUI!: SURE LOCAtION CKMIG II ZERO 
,8trOil "UMPI .. C INTO tHIS ROUtINE BECAUSE IT 18 NOT RE-ENTREANT 
: IF IT IS NON ZERO YOu MUST DO BREAKS UNTIL ITS CLEANS , , 
CKMsCI • ,rLAG 

,USE, 
'-I,CII:MSG 
(RI)+, CII:BIG 
(RI)+,CKLrIE 
R.,-(A6) 
Rl,-(A6) 
R2,-(1I6) 

LOCATION, • TO 0 IF ROUTINE Is NOT IN 
ELSE. -I 

1St 

lUI 

25 I 

41, 

511 

MACYl! 

RSSAVI 
RISAY, 
R2SAVI 
R1SlY, 
R4SAV, 
R5SAVI 
RUAVI 

J 
ff 

OF:VsET: 

11: 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CLR 
NOV 
MOV 
MOV 
CMP8 
BNt 
DEC 
BilE 
MOV 
MOV 
MOV 
CLR 
TaT 
811E 
TIT 
CLR 
RtS 
INC 
'fit 
BIU 
BIT 
8NI!: 
CMP 
BLE 
CMP8 
MOV 
MOV 
MOV 
SU8 
I lie 

27<1.86) 

MOV8 
MOV8 
NOV 
NOV 
MOV 
MOV 
MOY 
MOV 
MOV 
MOV 

BIC 

ERClit 
,MaG,R' 
(R5)+,RI 
MSGalZ,R2 
(R.)+, (AI" 
U 
112 
U 
(R6)+,R2 
(R6",Rl 
<R6",Re 
tRRCNT 
tReNT 
n 
(R5,. 
CKliaG 
R5 
ERCN, 
CKLIIIE 
25 
I2H.,17757' 
5. 
",tRCIiT 
2. 
-(R') ,-(Rt) 
CKarG,ACSR 
CKLrlll:,CSRA 
MSGaU, WAIlDII 
R2,WlaADR 
WAIADR 

,SET FLAr TO BUSY 
,GET MODULE POINTER 
,GET LINE • 
:SAVI!: R0 
, Rl 
, R2 
,CLEAR ERRCOUNT 
,GET ADDII or GOOD MISG 
,CET ADDR OF MSG TO 8E CI(' ED 
, SET UP COUNTER 
,COMPARE A BYTE 
,8R If lOT EQUAL 
, ARE WE DONE? 
,BR IF NOT 
, R2 
J 111 
, R. 
,CLEAR rOR NEXt CALL 
,ANY ERRORt 
:BR Ir SO 
,8U14P RETURN ADDR 

,RETUIIN 
:UP ERR COUNT 
, TYPI!: ERRORS? 
,8A Ir NOT, EXIT 

; PRINT ALL ERRORS? 
,8R IF YES 
,HAVE liE ~ONE 1 ALREADY? 
,YES, GO EXIT 
;8ET POINTERS UCK 
,GET MODULES NAME 

,TOTAL IIUMBER or CHARACTERS. 
,MAKE IT WHICH CHARACTER IN MESSAGE. 
,MAKE IT START IIITH A ONE. 

e2-'0-77 III'. PAGE 11 

(R').,ASB 
(R1)+,AMAS 
R.,R.IAY ,SAVE R. 
Rl,RISAV rRl 
R2,R2SAY ,R2 
Rl,R]aAV 
R.,R4SAV 
RS,R5SAV 
R6,R6SAV 
,cnEC,8EGIN :MAK£ FIRST TWO LETTERS Of ERR CALL MUCH 

,CALLIIIG MODULE"S 
182 •••• , STU ,WAKE THIS MODULE UP FOR CALL ....................•.•......•.................................. 

DA tElt., BECIN ,DlTA tRRORll' , ............................................................... 
8ta •• 2 .... , STAT J PUT It BACK TO SI.EEP 
MOV R65lV,R6 
MOV R5alV,R5 
MOV R4SAV,R4 
MOV R]SAV,R3 
NOV R2SAV,R2 ,RESTORE R2 
MOV RlalV,Rl JRl 
MOV R"SAV,R" JR0 

JMP lit 'CO CHECK SOME MORE 

" ,SAYE PLACI!: FOR REGISTERS 

• e 
0 
0 

• 0 

THIs ROUTINE MAY BE CALLED BY NET MODULES DURING 
START-UP TO INITULIZI!: THE HALr/FULL DUPLEX AND 
MULTI-DROP urOIlMUION IN THE PHYTAB TABLE AND 
SET UP MULTI-DROP STATION ADORESSES (IF REQUIREO). 

CALLI MOV 'SEGIN,R5 
JSR RS,DEVSET 

NOTEI DEVSEt sET MUST BE DEn NED AS A GLOBAL ANO AI.L 
REGISTERS ARE PRESERVED. 

TST TnAC ,IS THIS ROUTINE INHIBITED? 
BEQ IS :81'1 Ir NOT" 
RtS R5 ,RETURN IMMEDIATELY • 
MOV R5,RtT ,SAVE THE RETURN ADORESS. 
140V (SP),R5 : GET THE ARGUMENT" 
MOV RA,-(SP) :SAVE ALL REGISTERS. 
MOV RI,-(SP) 
MOV R2,-(SP) 
MOV R],-(SP) 
"ov R4,-(SP) 
CLio( OFLAG ; fL"G TO CONTROL fLOIo - SEE BEL-OW. 

SEQ 1111 

SEu 0"12 
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525 .,2152" e.5167 881212 CLR MrLAG ,rLAG TO INSURE ONE MD MASTER ONLY. 
526 .,2156" • , 7767 "".a.8G 1'77196 MOY tTICI,TICS51V ,SAYE THE TTY STATUi • 
527 "2164" e.5877 "8.,e0G Ct.R nItS ,NO IIITERRUPTS PLEASE. 
528 
529 tYPE MODULE UMf'. 
!ill! 
5)1 .,21'0" 111!i67 .01214 MOY CRS),NAMEM ,P'IRlf TWO CHAflACTERS • 
532 'ii2iH' iJi6567 0"(1"'0:1 IU'1:110 MOV 2(~5"taI!lI!:M*2 :SECOND TwO CHA.RA.C'l'EfiS. 
5)3 .,2202" "4567 176756 JSR RS.TYPE ,TYPE IT. 
534 '0~286" ",3)74" NANtMG 
5)5 
536 REQUEST HALF/FULl. DU'!.!:! !I!rO!lMATION. ( If' DFLlG .. 8) 
5)7 REQUEST MULTI-DROP IIIrORMATIOR. (I" DFLAG • 1) 
5lA NOTEI IF "." IS TYpED, THE SUBROUTIRE IS IMMEDIATELY 
539 TERMINATED. 
540 
541 '0221('1- iJ04567 176758 DSETt I JSR RS,TYpE 
542 ."2214' .,"5233- SEtMt 
543 lIe2216- ,,"5767 "81144 TST Df'LAG JMULTI-DROP PASS? 
544 '''2222 - "010e4 BNE MUP ,BRANCH If' YES. 
545 "2224- e.4567 1167]4 JSR RS,TYPE ,TYPE "KALF DUPLEX" 
546 '''2230- 1t'5276- 6!TM2 
541 '822)2- H,,4"3 BR cnp ,CONTINUE_ 
548 .02214- .,,.567 176724 MTYPI JSR RS,TY'E ,TYPE "MU1.1I-DROp· 
549 '''2240- 1'&5114- IEIM3 
550 "2242- 804567 176716 CTYPI JaR R5,nPE 
551 ,02246- 5"5)31- InN4 
552 H2250- .16500 """IH4 MOV 14UlS),R" JGET DVID1. 
553 802254' "'65iJ3 "8"016 NOV 16(RS),R] JGET SRt IN CASE DOING MULTI-DROP. 
554 '02260- "&5001 CLR fit ,IIIn TO LINE ZERO. 
ItCIt .-'2252" ~ 12161 3""361'1 003071 ~OV8 i"i,ii!'i~" iI=It TYPE au!. 
556 "02270' e127"0 """"el DSET2: lin 1t,1t. ,THIS LINE TO BE TESTED? 
557 iJt'I22H' "IIt007 BNE DR!4 ,BR IF YES. 
558 Iht2276- ""6200 OSE13I AaR Re ,MOYE ONTO NEXT I.INE. 
559 "021011- ""62"3 ASR R3 
560 ,023112- 1)"5201 IIfC Rl :LINE NO •• LINE NO_ + 1. 
561 e02304- ,,227el ,,""020 CMP 116.,111 rDONE ALL SIXTEEN? 
562 ."231"- "o1522 BEQ DU! ,BR IF fESt 
563 ,,"2312- 1100766 BR DSlf2 :CHECIC TKIS LIN!:. 
564 ""2314- £)22701 100010 DSET41 CMP lle,Rl ,AT LINE TEIf(OCTAL)1 
565 "02320- eel""l BNE ]I ,BR I .. YES. 
566 ""2122- " 27&7 e!1!!!!!1!61 !!!t"3IHl MOY!! U!.!!:TM6 :"'OW POUIG !.H!ES WIT!! TWO P!G!! "'0S. 
567 .112330" ""'H,2 3,. MOV Rl,lt2 ,LINE NO. 
568 '"2312- Itt27112 00"010 BIC tt.,R2 ,ISO['AfE LOW ORDER DIGIT. 
569 1102336- 862702 ,,0"060 ADD U.,R2 ,MAlCE IT ASCII. 
570 '''234'- , lI/l267 ""3014 MOVB R2,Si!TM6+1 ,PUT IT INTO TKE BU"FER_ 
571 iJ(f234b- 81)4567 176612 JSR RS,TYPE JUIt THE OPERATOR ABOUT THIS LINE. 
572 (tll2352- "05353- SETM5 
573 ."2354- t 05777 "0"0",,G 451 TSTB IITItS ,CHARACTER? 
574 IIJII236P- 10.,375 8P[' 4S ,WAlT .. OR IT. 
575 832362- tl77":l 00"""0G MOVS tlTltB,R2 ,GET IT. 
576 802366' 842702 1776"0 8IC '117600,R2 ,180LATE IT. 
577 "02372- t '021:>7 ""2,,40 NOYB R:i,OUTPUT :ECHO IT. 
578 "02376- "04567 176562 JSR R5,TYPE 
579 ."2402- ,")4436" OO'l'PUT 
580 "02404 - &t0267 000754 MOV R2,"CMAR ,SAYE IT. 
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581 802410- 022702 000015 CMP US,R2 ,CARRIAGE RETUIIN? 
582 '''''2414- 001423 8EQ 68 ,BR IF IT IS. 
51lJ ""2416- 105777 0"0"00G 5S: TSTB IITItS :WAIT .. OR CARRIAGE RETURN. 
584 1f02422- 100375 8PL 58 
58C; 1f02424- tt 7702 ,,008S0G MOVB ITICB,R2 ,GET IT. 
5E!6 1102430- 042702 177600 BIC 117761e,R2 ,ISOUTE IT. 
587 ""24J4- , '8267 001776 Move R2,OUTPUT ,ECHO IT. 
588 ee2440- ,,"4567 176520 JSR R5,TYPE 
5119 "02444- ""4436- OUTPUT 
590 '''2446- , 22702 00"015 CMP8 U5,R2 ,CARRIAGE. RETURN? 
591 "02452- 0014'''' 8EQ 6t ; ,BR IF YES. 
592 1N2454- t 22702 000177 CMPB U77,R2 ,RUBOUT? 
593 "ilt2460- 001 )56 BNE 58 :BR IF NOT. 
594 ."2462- .,0.,7)4 8R U :RESTART. 
595 '''2464- t12767 ,,O0012 01'1144 6$1 MOVB U2,OUTPUT :TYPE A ['INE FEED. 
596 (t02472- 0114567 176466 JSR RS,TYPE 
597 .02476- "04436- OUTPUT 
598 '02500- 1.110502 MOV R5,R2 ,TOP or MODULE_ 
599 .e2502- 060102 ADD Rl,R2 'O .... SET TO t.INE ENTRY. 
6"" 1f02504- 005767 00"656 TST DFLAG ,DOING MULTI-DROP? 
601 8"'251i1j- !.'I01402 SEQ 71 JBR IP' NOT. 
602 1N2512- ihllU67 ,,80182 JNP MDROP ,HAKDLt MULTI-DROP. 
603 ."2516- .22767 800131 &1'0640 7S1 CMP .131,rCKAR ,FIRaT CHARACTER A "Y'? 
604 .02524- ''''10.,4 BNE 118 ,8R I .. NOT. 
6e5 .02526" '52762 000100 000212 8ISB tl0.,212CR2) , FUL[, DUP1.EX • 
606 • "2534- .""66" BR DSETl ,CONTINUE CHECICING. 
607 ew)25)6- 022767 "00100 "",,620 8$1 CMP U8e, .. CKAR ,IS IT AN '(II', 
608 1102544 - 811141H 8EQ DEXT :BR I .. YES. 
609 802540- 142762 000100 800212 BIC8 11111',212 (R2) JHALF DUPLEX. 
6t0 '''2554- "00653 BR DaET) ,CONTINUE. 
"11 "2556" "05767 0006"4 DEXTI TST D .. LAG ,DONI: MULTl-DpOP? 
612 '02562- 1'11110,,3 BNE, 11 ;8R If' YEs. 
613 "2564- ,,;15267 0""576 INC D"UG :SET FOR MU1.TI-DROP. 
614 ,'2570- 8016,,7 8R DSET1 ,DO IT. 
615 1'1112572- IH6777 176474 00,,000G 1.: MOV TKSSAy,(IITKI ,RESTORE TTY STATUS. 
616 1N260"- 816705 808556 HOV RET,R5 ,RETURN ADDRESS BACI<- IN R5. 
617 "260" 11126"4 NOY (SPH.R4 JRESTORt; REGISTERS. 
618 H2b06" 1"26.,3 MOY (SP).,Rl 
619 '''26tl4- .,121102 MOV CSP)+,R2 
620 iI.2612- 012601 HOY (SP)+,Rl 
621 "2614- 1f126.0 MOY (SP)+,R0 
622 882616- ihJi12/iJ5 RTS R5 
623 e02620' 822767 0"0111 000H6 MOROP: CMP 'llt,f'CMAR , ~AS ANSIilER YES? 
624 t02626- 'hH41" 8[Q IS JBR I .. NOT. 
625 "263"- 122767 000100 000526 CMPB U"0,f'CMAR ,IS IT A·'"? 
626 .'2636- ""1147 BEQ DEXT ,BR IF YES. 
627 .,264"" 142762 "8002" ''lil0212 BICB '2",2t2(R2) ,C1.EAR THE f'1.AG. 
628 1102646- • "111613 8R DSETl ,CONtINUE • 
629 .0265"" t 52762 8"'820 008'12 UI BISB '28,2t2(R2) ;SET THE FLAG. 
6)0 ."2656- ")2783 000001 BIT Il,R3 : IS THIS LINE MASTER? 
631 .,112662" ""1450 BEQ MDSLAY ,IIR IF NOT. 
6)2 8826b4- 005767 ,,""503 TST MFLAG : At.READY HAD A "'ASTrR I.INE? 
&ll "2671'- ""1864 BNE SEC "AS JBR I" YES. 
634 "'2672- 11'85267 00,,472 INC Mf'LAG J DO"" TALLO.. ANOTHER MASTER. 
635 H2b76" 3,,,0;02 MOV R5.R2 ;BASE ADDRESS Of' MODULE. 
"]b ."n,.,,-

'" II .. "" 

A __ fl" 
ItnV 1>11; _ T.T. 
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631 "271'4' 1f62761 801'331 01'046" ADD .Hl.LIM :END or MDMU8. 
618 • '2112' .62182 e0.3t2 ADD UU.1I2 ,BASE OF ADDRESS MENU TABLE • 
639 H2716' ,1'4567 116242 JSR R5,TYPE , ASK OPERATO" FOR ADDRESSES. 
641f •• 2722' '''5316' SE'rM8 
641 "2724' ee4167 88"tl2 281 JSR PC,RoeT :GET "ESPOIiSE. 
b42 .,273e· .22767 ""1'055 0ee146 CMP 155,COUEUE-2 ,WAS IT MINUS? 
643 '''2736' 88t415 8EO It ,8R IF YES. 
644 '11274'" &11167 8",e420 MOV IIt,FCHU :HOLD Rt TEMPORARILY. 
645 '''2744' 11114767 00035A JSR PC.l8COCT ,CONVERT STRING TO OCTAL NO. 
646 '8275'" IU1l2 MOY8 Rl,(R2) :SAVE IT IN THE MENU TA8LE, 
647 .. 2752' IIt67111 808406 MOV FCHAR.Rl : "tSTORE Rl. 
648 .82756" ,,"5202 INC R2 fPOINT TO NEXT BYTE. 
649 ltiJ276",' 1128267 8"'H06 CMP R2.LIIII : FULL TABLE? 
650 "2764' &1'11357 BNE ,. :BR IF NOT. 
651 '''2766' ""01t>l 177304 JMP DSET3 ,GO ON TO NEXT LINE, 
652 '''2772' 112762 1'08377 "A9H12 III MOYB 1377,312(R2) ,SHOw END OF TABLE ENTRIES. 
653 ,e3e"0' • ""167 1 77272 JIIIP DSETl ,CONTINUE • 
654 ,"31'1'4' 1184567 176154 MDSLAVI JSR R5,TIPE ,ASK FOR SLAVE STATION ADDRESS. 
655 '1'3011" ""5365' SETM7 
656 ..,31'12' .,.4767 "8eH JSR PCiROCT ,RUD IT. 
t>57 "1I3e16' 818tt>1 '00342 MOV Rl,rCHAR ,HOLD ONTO Rl. 
658 '1'3022' 8"4767 '1'0272 JSR PC.A8COCT ,CONVERT RESPONSE TO OCTAL, 
659 "''13026' U"162 880272 Mon Rl,272(R2) ,SAVE IT. 
b6tl 1183")2' 816781 "e9326 HOV FCHlR,Rl ,REStORE Rl. 
661 '03,,)6' ""1'167 177234 JMP DSI'U ,CONTINUE. 
662 te3.H2' .,"4567 176116 SECMlSl JSR R5,tYPE ,HAVE OPERATOR CORRECT PROBLEM 
663 883046' ""5421' 8MMSG ,or TIIO MULTI-DROP MASTERS. 
6104 ""3e50' ,,16777 17t>216 80'110",G MOV TKSSAV, .. TK8 ,RESTORE Tn STATUS. 
665 H3056' ""0777 18: BR 
66b '8306,,' 8 •• 776 8R it :WUT FOR -C. 
667 
668 RUD ASCII STRING or OCTAL DIGI'lS tERMINATED BY 
b69 , A CARRIAGE RETURN. RUIOUTS AND -U ARE RECOGNIZED. 
670 , 
671 .,."3062' ,,, 2784 003306' ROCTI MOV 'CQUEUE,R4 ,INIT THE QUEUE. 
672 "03066' 1""'846 MOV R •• -UP) ,SAVE CALLER'S R0. 
673 ,.3070' 105777 "'0ee'0G lSI 'fS'l8 "'ItS ,CHARACTER READY? 
674 &031'74- 16"'375 BPL it ,IF NOT, WAIT FOR IT. 
67S 003"'76" It7788 e0,0.0G Mon .TK8,R. ,GET THE CHARACTE". 
676 "1I02' 8427"0 177680 BIC .1776""R" ,STRIP IT. 
677 "3106' "22780 01'8055 CMP '5S,R" ,MINUS SIG"? 
678 "3112' 0'1431 BEQ lU ,8R IF YES. 
679 '''1114' e227"0 eee.15 CMP 115,R, ,IS IT A CR? 
b8i1 .. 3120' 8'1426 BEQ 31f ,BR IF YES, 
681 1KJ1122 ' 82210", elfl" 77 CMP 1177,111' ,RUBOUT? 
b82 Ihllt26 ' &81804 811E ,. ,BR IF NOT. 
683 lt8)t30' 112407 "0t382 MOVI (R4)+,OUTPUT ,GET LAST CHA"ACTER. 
684 803134' li15724 TST8 (R4)+ ,FIX POINTER. 
695 ."3136- ""0422 8R U ,GO ECHO IT. 
686 .8314'" 822700 "e.25 21t CMP nS,R. , --U-1 
1097 883144' 0'18e6 BNI 3. ,BR IF NOT, 
6119 ,in146' 884567 176012 JSR R5,TIPE ,rORCE A CR-Lr, 
699 '.3152' 'hl4472' CRLF 
691t .03154' 81271114 1'03306- MOV • caUIIIE. R4 :START WITH A rREsH QUEUE • 
691 '0316"" 8"0743 BR 11 ; RESTART THIS ROUTINE. 
692 .03162' ,,2278(/1 ee806e lSI CMP • 6', Rill :MUST BE BETWEEN 68 AND 67 • 
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693 •• nI66' 883824 BGT 51 ,(OCTAL DIGIT) • 
694 88317,,' !!I22780 080.67 CMP .67,R8 ,ERROR Ir NOT. 
695 e03174' 1112421 8U 51 
696 '81176' ,,10044 3111 MOV R8,-(R4) ,CHARACTER TO QUEUE. 
b97 te 12"''' , 118867 Ift1232 IIOVB Re,OUTPUT ,ECHO IT, 
698 ")204' 884567 175754 4$1 JSR R5.TYPE 
699 .03210' 01'14436' OUTPUT 
701t U3212' 1t'27e0 0e01'l15 CMp 115,RII ,WAS IT A LINE F.EED? 
781 8*,3216' 081324 BNE If :8R IF NOT. 
702 '83221" 112767 80'1'12 1'1"'1210 MOVB 112,OUTPUT ;SET UP TO TYPE ... 
703 '''3226' '84567 175732 JSR R5,TYPE : ••• A LINE rEED. 
'04 '03232' ''''4436' OUTPUT 
705 • "3?H' (111680 MOV (SPl+.RII ;RESTORE "e • 
706 1181216' ''''0207 RTS PC ,RETURN TO CALLER. 
707 te32.0' 118067 081172 511 MOV8 "11, OUTPUT ,CHARACTER IN ERROR. 
708 "U244' "O4561 115714 JSR R5,TYPE ,ECHO IT. 
709 .03250' '84436" OUTPUT 
710 "3252' 884'567 175706 JSR R5,TYPE ;IIARN OPERATOR, 
711 883256' "eU18' TERRil 
712 003260' " 2784 00H06' MOY ,CQUEUE.R4 ,TRY AGAIN WITH A fRESH QUEUE. 
71) "83~64 ' 8"0701 8R 11 
714 
715 1t83266' "881'10 .8LKW 10 ; INPUT QUEUE, 
716 183386' caUF-UE. 
717 "3306' ""0880 8 
718 '03310' 1I1'l5"15 1'147516 1'86441 TERRMI .AScn <15><12>'1101 "c15><12> 
719 .83316' 8811812 
721t .EYEN 
7:;>1 
722 CONYERT ASCII STPING TO OCTAL. 
723 CHlRACTERS IN CQUEUE. TERMINATED 8Y CARRIAGE "ETURN. 
724 NOTEI ONLY THE LAST FIVE DIGITS OF A STRING ARE YALID. 
725 CALLI JSR PC, ASCOtT 
726 OCTAL ItETURNED IN Rl 
727 CONTENTS OF Rl lIID R4 ARE LOST, 
728 

ASCOCTI 729 .83320" ,05724 TST (R4)+ :BYPASS THE CARRIAGE RETURN. 
13i1 .83322' .85714 ASCOI I 'fST (RU ,AT TOP Of INpUT SIlCK? 
731 • 11))24' 1181414 8EO AEXIT ,BR IF YES • 
712 ""3326' "'2446 MOV (RUt.-(SP) ,CHARACTER (DIGIT) TO STACK. 
7H ,TWO STACKS • ONE QUEUE I 
734 001130' 162716 "00060 SU8 .68, (SP) : STRIP TO OCTAL. 
735 .1t13H' '''4767 177762 JSR PC,UCOI ,RECURSE. 
1)6 183340' .,O6101 ASL Rl ,MOVE WORD OVER 
737 .01342' 3.,6101 ASL Rl 
1)9 "8ll44 , 881031' ASL Rl 
7)9 181346' 8b2631 ADD (SP)+,Rl ,ADD NEXt DIGIT. 
74O '"335''' .,.271'1 11118000 BIC .1I181"",RI : NO SIGN ALLOWED • 
741 88)154' (1111201 RTS PC ,Rt:TUMN. 
H2 '03356' alt~0"'1 UXIT: CLR Rt ,ALL OIGITS READ. 
743 ".1360' "0021J7 RTS PC :TUE THE CHARACTERS FROM THE 
744 ; QUEUE • NO RETURN ill ITIl THE OC Ill. NO. 
745 
746 ,,"B62' 3"0"''''' PET I 8 : RETURN ADDRt:SS HELD Ht:Rt:. 
747 ""3161' (lee""" fCHAR, '" ;OPERATOR RESPONSE IlELD HER!::. 
148 "1366' "011P8.! Of"L"G, 0 
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749 .'3370' ,,"800" MFLAGI " 758 1103372' 8'0000 LIMI 0 
751 "8UH' 8'5015 042516 620124 NAMEMGI .ASCII <15><I2>'NET MODI 
752 ."3402' 1147515 035104 028041'1 
753 ,,03410' ,47116 047116 005015 NAMEM: .lSCIZ 'NNNN '<1 5><12> ! NODULE NAME STORED HERE • 
754 • '3416' 00" 
755 eel428' .EVEN 
756 J 
757 ,CONSTANTS AND STORAGE LOCAT!O!!S 
758 : 
759 "3420' &fI000" TIMEz .WORD 0 JHOLDS POINTE TO SYSTEM TIME 
76" ;THE FOLLOWING 18 BYTES WILL DErAULT TO HJ SYNC CHAR'S, 026 
761 ; THESE ARE USED BY SOM! DECNEr jj!ODULE'S TRlN!jj!!,!, ROU'!'INE 
762 ; THESE LOCATIONS MAY BE OVERWRITTEN WITH A NEW SYNC CHAR IF 
763 :SOME USER SPECIFIES A NON STD SyNC. Ir HE DOES HE MUST CHANGE 
764 :THE SYNC rOR ALL DECNEr MODULES THAT USE THIS syNC HEADER. 
765 :1HESE WOULD BE THE NQA, IHA, l?? MODULES 
766 "3422' fll )1126 • WORD 013026 
767 .03424' ,1)026 .WORD 013026 
768 .,03426' .,131126 • WORD 013026 
169 '034)'" e13026 .WORD 0U026 
17" .,113432' e13826 • WORD 0U026 
711 .03434' 220 MSGHEDz • BYTE 220 JDLE, MEANS orr-LINE MSG 
712 .,03415' 000 COUNTz .8YTE " JCOUNT AND rLAGS 
173 .03436' 880 .8YTE 0 , 
774 ""'34)7' "00 .8YTE 0 :FILL 
715 .IU440' "08 .ITTE 0 :FILL 
716 .03441' 0'1 .BYTE 1 ,ADDRESS 
717 .. 03442' ,0008" CRCHED • .WORD 0 JHEADER CRC 
178 083444' 824 MSGz .8YTE 24 ,OSOP PROTOCOL CODE FOR "LOOP BACK" 
719 .03445' 815 042412 051122 IMSGz • ASC II <15><t2>'ERROR CODES rOR NET MODuLES (ASTAT) 1'<15><12> 
?e" .Zl~52- rS1117 ;"144w; 0421,7 
791 .03460' 051'505 04)040 051117 
182 I.H466' 847043 ,,52105 046440 
78) "03414' ,42111 846125 051505 
184 .03502' 824040 051501 040524 
185 "03510" ,,24524 006472 012 
786 "3515' 1'160 030468 054060 .ASCII ''''l'XX REC TIME OUT"<15><12> 
787 .,03522" 020130 02"040 004440 
188 .,0353"" 042522 020103 044524 
789 .,03536" 042515 841440 052125 
790 pe3544' ","5015 
191 "03546 ' ~3"06e !'!3!t1062 0SoH )~ .ASCI! "ee2eX! tMT CLOCK 1.0SS-'l!!:lS>C12> 
792 .,03554 ' e20040 1'20040 052011 
793 1103562' 052115 041440 841514 
794 .,03570' ,,45503 846040 051517 
795 103516' 111116523 812 
196 .03601 ' 060 031468 0540b0 .ASCII '0038XX HEADER CRC ERROR'<lS><12> 
797 .,U606' ,,20130 020040 0(l14440 
798 .03614" 1'142510 042181 951105 
799 1103622" 041441'1 041522 042449 
1100 .036316" ,51122 051117 005015 
iHH fUil6}6" ItJ0060 0)0064 054130 .ASCII '0.4'XX MSG CRC ERROR'<15>< 12> 
802 ."'3&44" 820040 "20040 846411 
803 .03652' 04)52) 041440 041522 
804 .0366"" ,,42448 051122 051117 
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A05 .03666' "85815 
8.,6 .,03670' 830060 030065 11'54130 • ASCII '0050XX TMT TIME OUT'<15><12> 
807 .03676' 8'''1'140 020040 052011 
808 .8]704" 852115 052040 046511 
809 .03712' 82ue5 052517 006524 
8t0 .,03720" 012 
811 "unl' 060 033060 1'154060 .ASCII '0060XX TMT NON-EXIST. MEM'<15><12> 
1112 1MJ3726" 82013" 020040 004440 
813 "03734' 046524 020124 047516 
1114 .03742' 026516 054105 051'511 
815 .,n750' ,,21124 046440 046505 
816 .,03156' ,,05015 
817 .,03760' 8)"060 0301'167 054130 .ASCII '8070XX TMT LATENCY'<15><12> 
818 .83166' fl28040 020040 052011 
819 .03774" ,,52115 046040 052101 
820 .,04802' 04711115 954503 805015 
921 .0401"" 0)0460 030060 054130 .ASCII '8108XX RtC PARITY ERROR'<15><12> 
822 .04016' ,,2904'" 020040 051811 
A23 ''''4024' t41505 050041'1 051 t01 
824 .84032' 052t11 ,,20131 1'151105 
1125 .04164.,' 847522 806522 012 
826 .iU04S" 060 830461 054060 • ASCI! 'Sll9XX REC NON-EXIST. MEM'<15><12> 
A27 .04052' 020' 321 029040 00'U0 
828 .8406"'" 042522 "20103 047516 
829 "04066' "26~16 054105 051511 
83'" "40"" 027124 046440 046500; 
831 '04102' 11215015 
932 ",U104" ,38460 93"062 £'54131'1 .ASCII '0128XX REC CLOCK LOSS'<15><12> 
All '04112' "20040 020040 851011 
934 804120' ,41505 041449 047514 
935 "04126' ,,455113 ,,46040 051517 
Alb "4114' ,8652] 012 
8)7 '041)7' 060 010062 854060 .ASCII , fl 21. XX REC FRAM ING ERROR' < 15>< 12> 
8]8 804144' ,21t30 028040 804440 
839 e04152' 0·2522 020103 051106 
840 "4160' ,,46581 047111 020101 
841 .84166' 851105 041522 01116522 
842 .84114" 812 
843 .04175 ' 060 930064 ""i4060 • ASC I! '048"XX REC OVERRUN OR LATENCY"<15><12> 
944 1184202' t:'0130 1112004" 004440 
at5 ."U21"" ,,.2522 020103 053117 
846 ."4216' 051185 052522 020116 
847 N4224' t51 tt7 046040 05210' 
848 .84232' Ii 41 100; 054503 1111'15015 
849 804240' A0'" 
850 .,,424t' 116 "20117 054523 NOCLKMI • AScI! 'NO SYSTEM CLOCK, PLEASE RECO~rIGURE, PGM ~ILL HALl' 
951 .0.246' 852123 046505 041440 
852 &1114254 ' ,,41514 045583 070054 
853 .04262' ,,46120 040505 04252] 
854 .84270' e51040 041505 1'147117 
855 .0H76' ~44586 052507 04252'-
1156 .04304' ,,2""54 043520 11120115 
857 .04312' 1t44"i21 046114 044114111 
RS8 "84320" 21461"1 "00124 
A5CJ 1)"44)4' .o:MSG+51114. 
860 8"4434" "0" CRCMSG: .BITt: " ; MSG CRC 
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961 ""435' li0 .BYrE 0 
862 .EVEN 
863 ""436' teee0a OUTPUT' • 110 reD 0 ;ONE WORD CHAIt BurrER FOR TTY OUT 
864 .0444e· un65 MSGSll. !UH • ; (;LOBAL. SIZE OF DATA MSG (NO HEADER) 
865 • 04442' 0"01'100 WUTI .WORD " 

fNETWORK MODULES wAIT FOil THIS TO BE 0 
866 .04444" flIII101e CKBEGI .IIORD " ,TMP &TOP AGE FOR POINTER TO CALLING MODULE 
867 .... 46· e"ee'0 CICLINEI .WOIID 0 : TMP STOflAGE rOfl LOGICAL LINE • 
868 .... 50· • ."e00 ERCNT. .WORD " ,COUNTS • OF ERRORS 
869 JPIIRCNTII .WOPD " DEFINED IN MONITOR QA8L ON lND IS A GLOBAL. POWER rUL INDICATOR rOR 
870 J 
871 OPTION OUPATCtI TABLE. 
872 J 
873 ." .. 52' Ihl11H6' OOUPI FINISH :tRPOP PECOVERY. 
874 '1'1 .. 54' ,lIIlil10' DONE ,STANDARD MESSAGE. 
875 .0 .. 56" £11/18622' USER ,USER DEFINED MESSAGE. 
876 "446e" oe052.,· IEROS ,ALL ZEIIO BYTES MESSAGE. 
877 .11 .. 62' 1110524' OllES ,ALL ONE BrTES MESSAGE. 
878 ." .. 64' 000532' ALTER ;ALTERNATE OllE AND IERO BITS. 
879 • .,4466' • e0556" WORST ,WORST CASE MESSAGE • 
1180 I 
881 "4470" lIi'llllll00 UFLAG: 0 ,OIlE TIME tYPE OUT FLAG. 
882 
883 
884 •• ,.472' 015015 000 CRLF! .ASCII <15><12> ,CARRIAGE RETURN - LINE FEED. 
885 "4475 " IUS 051412 046105 GETMG: • ASCII Ct5><t2> "SELECT NETWORK TEST MESSAGE OPTION.·<15><12> 
886 .04502" 041505 020tH 042Si6 
887 '1/14510' ,53524 1'151117 021'1113 
888 _1Il45'" \t42524 052123 046440 
889 •• 4524 • e515.5 648523 042507 
890 1104'H2' .,47440 852120 04751' 
991 ,.4540' .27116 01'15015 
1192 884544" 8381'150 011055 1147440 .AICU "(0-6 OR ·H· rOR HELP), . 
893 1H4552' 828122 844042 020042 
894 ",,45611' 84750b 020122 042510 
895 '04566" ,'Set 14 035851 00"0411 
896 8"4574' 1'1l5015 028040 054524 HELPM, .UCII <15><12>" TYPE FOR THIS OPTION'<15><12> 
897 '''4692' 04252il 1120040 0431'140 
898 1H4610" 0511'7 "52041'1 1144510 
899 "04616' 1120123 0511117 044524 
900 .04624" ~47117 ""5015 
9'" "0463"" .,28040 0211840 0201'161'1 .ASCII III USE PREVIOUS MESSAGE OPTIOII'<15><12> 
902 .04636' 828,"'111 02ee4~ 1'152443 
903 1,,'4644" 842521 850040 1'142522 
904 "4652" 644526 052517 028123 
905 til466" " "42515 851523 1'143581 
91'16 .04666' .28185 058117 £144524 
9.7 '8467.' ,,47117 .05015 
908 '84701.1" 1l20041'1 020048 020061 .ASCII STANDARD NESSAGE"CI5><12> 
909 ''''4706" 820040 020"40 051440 
910 "4714' 1148524 "42116 1'15110' 
911 fa4722' 3'8184 042515 8~1523 

912 "4He' .,4)501 0"585 012 
913 '04H5' 840 .28840 031040 • ASC II USER MESSlGE'<15><12> 
914 .04142' ,,28041'1 02804e 028840 
915 ,"475'" 1151525 051185 046440 
916 1H4756 " .,51585 0"8523 042507 
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917 884764' IHIS815 
918 fl04766 , 1J20B4I'I 020840 02806] • ASC II ALL ZEROS NESSAGE"<15><12> 
919 lel4774 " 1128040 821040 84044. 
920 '''5882" l'I461 1 4 0558411' 1151185 
921 885010" 11151517 046440 £lS158S 
922 "1Il5'''6' 1140521 1'142507 005015 
921 ""5024' ;}20040 820040 020064 .ASCII ALL ONES MESSAGE"<15><12> 
924 "5032" 1t20040 1112e041'1 0484411 
92t; 8"5k14"" 646114 047440 042516 
926 "0S046' .:1eI21 e42515 05152) 
927 ""51'15'" 1'4)5t1 086505 012 
928 805061 " 840 1120 .. 1'1 1'132440 • ASC II ALTERNATING 1 AND 0 8lTS'<15><12> 
929 HS06b" 1120040 1'128040 0200'0 
93111 .e5014· 1146181 042524 047122 
931 1105102" 052181 047111 02011'11 
9]2 '0511'" ,,20061 0471et 020104 
9)) ., ... S116· 1'20060 044502 051524 
914 '''5124' 1/I"5et5 
9)5 • .,5126' 1t2iJ041/1 020040 "200b6 .lSCI! 6 rOUR BIT COUflT"C15><12> 
9)6 te51]4 " e2.1140 020040 043040 
937 "S142" ,,5'517 020122 1144502 
938 "05150' .,20124 04750] 0.7125 
9]9 '051~6" 006524 1'110012 
940 105162' 1/154524 042520 054440 USE""" .Asell 'TrPE rou" MESSAGE TERMINATED WITH ·.··<15><12>·.· 
941 ..,5170' 11525 I 7 028122 042515 
942 "5176' 1)51523 04)5et 028105 
94] "052114" .,42524 846522 047111 
944 "5212' 1'52101 ,42105 053440 
945 "522"" 852111 020110 048842 
946 "5226" "06442 '21412 """ 941 .. 5233" 123 042520 044503 SETMll .lScll 'SPECIFY Ir THE rOLLOIING LINES ARE' 
94A 03S24'" 054506 £144440 028106 
949 "05246' 044124 0201115 047506 
9511 .,.,5254" ,,,.6114 053511 04711 I 
951 '05262' 620187 044514 042511> 
952 "5270' '2IJ12] 051181 00"105 
953 .,05276' "4]04., f1146125 020114 SET!! 2 , .AScn • FULL DUPLEX • 
954 "5304" 152504 O4612'" 054105 
955 135312' .,08"0 
956 "5314' .,46440 046125 044524 SETM3: .ASCI! • MULTI-DROP • 
957 .05322' 1'1421155 e47522 020121'1 
9511 "'SH'" lillie 
959 '1/15311' "5O 0i45]1 047441'1 SETM4: .lSell 'n) OR NOTICR) .'<15><12> 
960 .. 5l3b· "'201l2 84751b 0241 24 
961 .85344 • ,51 te3 "21f1J51 011151" 5 
962 .05352' .00 
963 .05353' \14 041111 0201115 SETM51 .ASelT • LINE .' 
964 .11536"" O43 
965 '0536" 116 "21'1116 110\'1 SETM6: .ASCII 'N" • 
966 .05365 • 101 0421114 ~"2522 SET"71 .ASCll ·ADDRESS." 
961 '"5)12' .,51523 "011075 
968 .15176' (!I46123 11531 iH "7"HilS SET"'8: .ueIZ 'SLAV!!: "00RESSES,'<15><12> 
9/>9 '''540." 11J42101 0511.,. Il"i 1 SI'I'i 
91~ .e5412· 1/142521 0)5123 1II~5015 
911 ""542"" lIeiIJ 
972 Ihl5 '21' I",! 5 052012 1147527 S"'''SG: .ASCII <15><' 2>'TwO MllLTIDHOP ,."STFII LINES NoT .r,LO"FL>.· < I '5>< 12> 
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973 "5426" 84644" 946125 '44524 
974 "5434" .511.4 .5.U7 046448 
975 "54U" ,515"1 ,42524 '2'122 
976 "545'" '44514 .42516 .2.123 
977 "5456" e47516 02''124 "46Un 
978 "5464' e47514 042527. 027104 
979 "5472" "5015 
980 "54H" ,54524 842520 157840 • l5Cn "'rYPE ·C AID fU SIn • . 
981 •• 5502" ;2016) 647HH 62&11;. 
982 "5510" .44516 12et3" .51123 
98) "5516" 827861 .. " 
984 ,".881 .END 

NI AS DEC/XII SYSTEM EXERCISER MODULE MACYll 27(19'6) 82-FEB.-77 11184 PAGE 22 SEQ ""22 
NIAS.Pll l3-JAP,J-77 16151 c~osa REFERINCE 'l'AILE ~- USIER SYMBOLS 

ACSP &e0052R 1971 464. 
AODR 830"'06R 861 
AFXIT .03356R 731 742. 
ALTER &e0532R 20" 878 
ASB ,.0"56R l1(U 469. 
ASCOCT 80332i1R 645 658 729. 
AseOI 103322R 730. 735 
ASTAT 1",,054R 1.9. 
AWAS '0110"6~R I1tt 47". 
BDCNV • •••••• G 11 
BECIN ,&00&0R 83. 291 47S- 482 
BJTe • 1t30001 1201 
BITt • "Ul0'2 1201 
BITt" • 802000 121,. 
BITtt ~ .,04000 1201 
BITt2 .,e00A 1201 
BITU .20000 120. 
SJTH ,. 84880e 120. 
SITI5 • 1.80 •• 120. 
BIT2 • ''''''84 120. 
BIT) : •• 0810 1201 
BIT4 ""02" !20' 
BIT5 ,. ","0'" 1201 
BIT6 • 1t0018. 120. 
BJT7 • .1t8200 12(U 
BtTS • "8400 1201 
BlT9 ,. IIU80e 120' 
SREAKS. 1'44"7 120. 
BRI .ItI.", 2R 881 
SR2 '00"'t JR A9. 
COATU: 184414 1201 
CKS£G H4444R 414. 464 478 8661 
CKLINE ,I'I4446R 4J5" 457 465 8671 
CKNSG liU554RG 122' 161· Ull U3· 45440 
CLOCK • ........ G 121" U0 
COUNT H3Ul5R 275- 276. 277 .. 772' 
COUEUE .. 3336R 642 671 690 712 7161 
CtiC MIll16tiii 12l' 2iil'l 285 )411 
CRCHEO •• H42R 2A2- 7771 
CPCNSG H44HRG 122' 211'1 220 287· 86 •• 
CllCTAB IJiU 454R 357 )62 l8U 
CRLF' '''4472R 269 689 8841 
CSRA .",,05.R 105. 465-
CTYP H2242R 547 551'1' 
OATCK,. '194417 120. 
DATERS_ 119 .. 05 12'" 482 
OEVSET e02116RG 122' 514' 
OF.llT "U556R 562 61'18 b11' 626 
DF'LAG .. n66R 524" 543 61'11 61t 613- 7481 
~ONE IIIU010R 211 221 272' 874 
OSETI •• 2?10R 5411 614 
OSET2 •• 227ltR 556 • 56) 
DSf.Tl H2276R 5591 6196 bl. 628 651 653 661 
DSET4 1023HR 557 5641 
OVIOI ••• 014R 9.". 
F:NOPSS- '''44£12 t 21'11 291 
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tNO, • ,.U8) 12'. 
tllCNT , ••• 5f1R 419. 45t 456e 46t .... 
tRRCNT ,,"'OR 971 458. 
ERRNI • "44t0 1211 
ERROR .. , •• 4"'. 120' 
Eun • '''448' 1281 
rCHAP .. ,U364R 58 •• 6"1 6.7 62] 625 64.- 647 657. .. . 7471 
rILCNh •••••• C 120. 1"8 
rILL ".516R 2.3 21116 2 ... 
rILLEb •••••• G 121ft 309 
rINISH ."1"'t6R 268 27)' 873 
GET"G ."U75R 164 885. 
GtTMSG lfelllH0R 1671 
GETPUa t8Ull 12111. 
GOPT 11111II254R 134 ua 142 15Jt 198 
GIIIBU' .. ,.4412 12.' 
HELP '''1II582R IA8 198 195. 
HELPM .".574R 195 896' 
IMfLAC •••• 70R 153 159· 81t • 
IMSG .. H45R 158 779' 
INIT ""022R 941 
KlilltL • •••••• G 120. I)) 
KIIIIIP " •••••• G 120. 117 
KlIIltll .. •••••• G 120 • 141 
LIM .. 3372R 616. 617. 649 758' 
MAP221. '84415 120. 
MDROP .82620R 61'12 623' 
MDSLAV 101"04R 611 6541 
MfL~G IIU170R 525· 612 'I •• 7.91 
MODNAM .. 8"00R 84. 
MODSP ,"1I164R 95 118' 
MSG .01U.RC 1211 167 2.1 219 211 213 2.9. 290· Utt 7781 859 
MSCHED '''3434RG 1211 278 "" MSGNS .. I Ii,. 4 I 1 120. 
Mscsn ""U4eRG 121' 267. 272· 275 2" 21. 211 U2 466 8641 
MSGSS • Itt4U6 120. 
MSGS .. '''4.''6 120. 
NTYP ""22)4R 544 548' 
NAMEN ettl4t"'R 511· 532· 75U 
N~MFMG "3374R 534 751' 
NOCLKM ,"4241R 143 as"" 
OACNV • •••••• G 11 
ODISP H4452R 194 97)1 
ONES .".,524R 2".' 817 
OPEN ... ,,"""" 85 9t 98 99 "' t'l te2 10) Je4 le5 107 109 II" 

ltl 120. 145 166 171 III I" 237 26. 271 2111 286 
OUTPUT tt,44li>R 175· 176 lU. U4 257. 251 517. 579 511* 589 595· 597 bU· 

697. 699 7"2· 7 •• 707. 7" 16]1 
PASCNT ''''''''26R 96. 
PIRO$.a ,"0"04 12'" 
POPSP " •• S726 12'" 
POPSP2a .2262e. 120. 
PPTY a .I''''''I<'~ 88 89 12 .. 
PRTY0 a 11"000" 12'" 
PPTYI a 1t"8".11 120. 
PRTY2 • '.010" 120. 

NUB DEC/Xli SYSTEM EXERCISfR MODULE NACIlt 27(1"6) '2-Fn-n 11104 PAGE 24 SEQ "'024 
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PATYl • H"14!t 12e. 
PPTY4 • 1t"0200 120' 
PATY5 a ''''''240 12e. 
PATY6 a 1t"01'''' 120. 
PRTY7 a •• 0140 t 20. 
PS .. '77776 120 • 
PSW • 177776 12t1l. 
PUSH a Ittll5746 120. 
PUSH2 a .24646 12'" 
plilReNTa ...... G 122' 
QUES a , it4.01 12'" IIFSTRT _18166R 112 130' 
RET "ll62R 517. 616 746. 
ROCT 'hU062 .. 64~ 65f1 (,718 
RSTPT "'''''62P 112. 
ReSAV ,"21110R HI. 18e 471. .91 495' 
RtSAV 111121e2R 142. 379 472· 4" .96. 
R2SAV ..,21e411 343· 378 473 • U9 .. H 
R1SAV • "216611 )44 • )77 474. .11 .... 
R4SAV "211"'R 162· t6H 345. )76 475. 417 4991 
R5SAV • "2112R 476- 486 5" •• 
R6SAY H211411 .77. 485 5"" 
S8ADR "e"52R 1061 
SECMAS ."1042R 6)] 662. 
SfTMl .,"5233R 542 9.H 
SETM2 "5276R 546 95]1 
SETMl "5114R 549 956' 
SETM4 ."5H1R 551 959' 
SET"5 .il535JR 572 9631 
SETNt> ... 5161R 555· 566. 57,. 965' 
SETM7 •• 5365R 655 966' 
SFTN8 IIIIS176R 640 9681 
SMMSG ."S4'IR 663 91:U 
SPOINT ."""24R 95. 
SPSIZ • ,""04" tI III 
SR a •••••• G 122. US 
SPI """tIl16R 911 
STAPT Hfl166R 94 129. 
SUT Hfl02"'R 91. Ulll· 414. 
SVR0 1t8.032R 981 
SVRI ,000HR 99. 
SVR2 "1II016R 1.,." 
SVRl 8"0"40R 1011 
SVR4 III'"'' 42 R h!l21 
SVR5 ,0"0UR 1"11 
SVR6 'h'0"46R 1041 
TF.RPM .IIlllI0R '711 718. 
TFL~G ,,,.,164R 1171 514 
TIM! • "3420RG 1211 • Ill· 137. 141· 16111. 7591 
TI<B • •••••• C 1211 173 241 575 SIS 675 
T!(S • •••••• G 1211 168 169. 111 2]" 241 274· 526. 527. 573 51!) 6\5· 66 •• 

673 
TKSSAV • "t272R 168 • 214 123. 526. 615 664 
TP8 a •••••• G 1211 11119* l14. 
TPS • •••••• G 1'\1 11112 )"'). lUI :itS :nlll. 
TPSSAV 1'101214R 3~2. 3210' 12'" 
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TPX • .. e.ee 12., 
TRAPX • .... 211 12" 
TYP! 8" t64RG 1211 144 

545 548 
,ea 7ii; 

usn 1H8622R 235. 115 
USERM ,I51UR 235 9481 
VECTOR HlIff10R n. 
wllT .... 42RG 1211 2H-
IiASADR .,ee54R ..,81 466-
WORST "'5S6R 217. 179 
XFLAG , • .,"'SR IS. 
ZEROS ... S2eR 2'~' 116 

• .. S521R t 72 311 

• ABS. Nff ... e ... 
"552t e.l 

ERPORS DETECTED. • DEFAULT GL081tos GENERATED, e 
Nt AI, Nt AI/SOL/CRF I SIM.DDXCOM, NUl 
PUN-TIMEt t 2 .2 SECONDS 
IIUN-TIME RATIOt 28/ •••• 9 
CORE USED. 11K Us PAGES) 

"ACylt 27("86) 'J-FEB-n lU..,.. PAGE 25 
CRO&6 REFERENCE UBLE -- U,ER SiKBOLS 

157 165 117 liS 19ft 
55. 571 571 511 596 

"51 •• 7- 461-

316 US 715' 755' 1!S9' 

SEQ 11.25 

236 259 27e 299. 533 541 
639 654 662 688 698 703 
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I 
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t 
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6 
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8 
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II 
II 
12 
I) 

14 
15 
16 
17 
18 
19 
21 
21 
22 
2] 
24 
25 
26 
27 
28 
29 
JI 
11 
32 
)1 
14 
35 
36 
)7 
38 
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.REM , 

IDENTIFICATION 

PRODUCT CODE. 

PRODUCT NAMEa 

DATEI 

MAINTAINEP: 

MAINDEC-II-DXNUA.A-D 

DU-II DEC NET DEC/XII EXERCISER MODULE 

DEC/XII DIAGNOSTIC 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 WITHIN, 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COpIED IN ACCORDANCE WITH THE 
TERMS or SUCH LICENSE. 

DIGITAL EQUIpMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
USE OR RELIABILITY or ITS SorT WARE ON EQUIpMENT THAT IS NOT 
SUPPLIED 8~ DIGITAL. 

COPYRIGHT (C) 1976 DIGITAL EQUIpMENT CORPORATION, MAyNARD, MASS. 

SEQ 0126 
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39 
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43 
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1 • 

2. 

ABSTRACT 
THIS TYPE OF DEC/XLI MODULE, REFERRED TO AS DECNET DEC/Xl1 MODULE, 
WILL DFTECT SYSTE~ INTERACTION ERRORS WHEN RUN IN CONJUNCTION WITH 
OTHER DEC/Xli MODVLES EXERCISING OTHER DEVICES ON THE SYSTEM. 
~PRORS ARE REPORTED O~ THE SYSTgM CONSOLE AS THEY OCCUR OR AS A 
SUMMARY REPORT, AT THE OPERATORS OPTION. IN ADDITION, THESE 
MODULES MAY B~ USED TO VERIFY THE CONDITION or THE ASSOCIATED 
MODEMS AND COMMUNICATION LINKS. IT WILL ONLY TEST COMMUNICATIONS 
PATHS CAPABLE OF RUNNING DDCMP. THIs MEANS THE DEVICES MUST USE 
NO PAPITY, 8 LEVEL conE, AND TERMINALS CANNOT BE TESTED, 

NOTE 

THIS DOCUMENT ASSUMES FAMILIARITY wITH 
THE PHILOSOpHY AND OPERATION OF DEC/Xll. 
THE DETAILS OF LINKING, LOADING, AND 
RUNNING MODULES UNDER DEC/Xlt CAN BE 
fOUND IN THE DEC/Xlt USERS DOCUMENTATION 
AND REFERENCE GUIDE, MAINDEC-li-DXQBA. 
THE READER SHOULD ALSO HAVE READ THE 
DECNET DEC/Xli USER-S GUIDE, 
MAINDEC-l1-DXQBC, WITHOUT THROUGHLY 
UNDERSTANDING THAT DOCUMENT, THERE IS 
LITTLE HOPE or SUCCESSFUL TESTING. 

HAROWARE REQUIREMENTS 

THESE MODULES REQUIRE A COMPLETE PATH FROM A COMMUNICATIONS DEVICE 
TO A COMMUNICATIONS DEVICE. THIS MAY BE ACCOMpLIsHED THROUGH A 
VARliETY OF METHODSI 

A. t PROCESSOR, I COMM. DEVICE, AND A LOOP BACK DEVICE WITH 
MODEM SIMULATION CAPABILITIES. (HUST RUN FULL DUPLEX) 

B. PROCESSOR, 2 COMM. DEVICES, 2 MODEMS 

C. 2 PROCESSORS, 2 COMM. DEVICES, 2 MODEMS 

UP TO SIXTEEN LINES CAN RE HANDLED BY ON~ MODULE BUT ONLY 2 
LINES AkE KEpT HUNNING SIMULTANEOUSLY. 

SOFTWARE REQUIREM~NTS 

A. THE DEC/XII MONITOR MUST BE QABK OR A LATER R~VISION. 

B. THE N1A? 
MONITOP* 

MODULE MUST BE CONFIGORED DIRECTLY AFTER THE 

SEQ 0021 
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95 
96 
91 
98 
99 

100 
t01 
le2 
Ie) 
le4 
le5 
106 
le7 
108 
109 
110 
tit 
112 
III 
114 
115 
116 
III 
118 
119 
120 
121 
t22 
12l 
124 
125 
126 
127 
128 
129 
1)0 
131 
132 
113 
134 
135 
1)6 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
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C. ALL NETWORK ~ODULES MUST BE CONFIGURED NEXT. 

D. THE N2A? MODULE MUST BE CONFIGURED NEXT.* 

ONE OF THE 3 CLOCK MODULES MUST BE CONFIGURED NEXT. 
KWA?, KWB?, OR KWX? 

EITHER 

f. ANy OTHER DESIRED DEC/Xlt MODULES CAN THEN BE CONFIGURED IN 
ANY ORDER. 

4. PRELIMINARY TESTING 

THE APPROPRIATF STANO ALONE DIAGNOSTICS MUST 8E RUN TO VERIFy THE 
CPU, AND THE COMMUNICATIONS DEVICE. THEN A DEC/Xlt EXERCISER 
UsING THE CONVENTIONAL (MAINTENANCE MODE) DEC/XII MODULES fOR THE 
COMMUNICATIONS DEVICES MUST BE RUN. IF BOTH THESE STEPS pASS 
SUCCESSFULLY, DECNET DEC/XII MAY BE ATTEMPTED. 

5. PROGRAMMING CONSIDERATIONS 

A. OTHER THAN THl REQUIREMENTS MENTIONED IN 3 REGARDING THE 
ORDER IN WHICH MODULES MUST BE REQUIRED, THESE DEC NET DEC/XII 
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/Xlt 
MONITORS AND ALL OTHER MODULES. THE ONLY OTHER EXECPTION IS 
THAT FOR A GIVEN COMMUNICATIONS DEVICE, THERE WILL NOW BE 2 
DIFFERENT DEC/XII MODULES CAPABLE OF BEING RUN, THE OLDER 
MAINTANCE MODE TYPE REQUIRING NO CONNECTIONS TO THE 
COMMUNICATION DEVICE, AND THE NEW DECNET TypE REQUIRING A 
CO~PLETED COMMUNICATIONS PATH. IT WILL BE POSSIBLE (AND 
SOMETIMES DESIREABLE) TO CONFIGURE 2 DIFFERENT DEC/XII 
MODULES IN ONE RUN TIME EXERCISER WHICH TEST THE SAME 
PHYSICAL DEVICE. IF THIS IS DONE, ONLY ONE OF THE 2 MODULES 
~AY PE SELECTED FOR THE SAME RUN. 

B. USING THESE DECNET DEC/XII MODULES, IT IS POSSIBLE TO HAVE 
MANY NODES CONNECTED IN A NETWORK, ALL RUNNING DEC/Xlt 
TOGETHER. ALL THESE EXERCISERS wOULD HAVE BEEN STARTED AT 
DIFFERENT TIMES. DUE TO DIFFERENT H~RDWARE ON EACH SYstEM, 
RUN TIMES AND END OF PASS TIMES MIGHT VARY CONSIDERABLY. 
THEREFORE IT IS NECCESSARY THAT THESE DECNEr DEC/XII MODULES 
BE EXTPEMELY PATIENT AND HAVE A HIGH RETRY CAPABILITY IN ALL 
OPERATIONS. THrs HOWEVER, MEANS IT SOMETIMEs MAY TAKE A LONG 
TIME (ON THE ORDER OF 10 MINUTES) BEFORE AN OPERATOR FINDS 
OUT A LINE Is DEFINITELY NOT RUNNING. 

C. DUE TO THE EXCESSIVE PROGRAMMING COMpLICATIONS AND LARGE 

-----.-----_.--* THESE ARE DESCRIBED IN THE DECNET DEC/XII USEp·S GUIDE. 

SEQ 0028 
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151 
152 
153 
154 
155 
156 
157 
158 
159 
168 
161 
t62 
163 
164 
165 
166 
167 
168 
169 
t18 
tlt 
t12 
17) 
114 
115 
t16 
t77 
t71 
t79 
'1' t8t 
182 
t83 
t84 
t85 
t86 
187 
t88 
189 
t90 
t91 
t92 
193 
194 
195 
196 
197 
t9. 
199 
28e 
281 
282 
28) 
284 
28S 
286 
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BUFFERS REQUIRED TO RUN MANY LINES FROM ONE MODULE ALL AT THE 
SAME TI~E, tT WAS DECIDED TO ONLY RUN 2 AT ANY ONE TIME. IF 
THE MODULE IS SET TO RUN 16 LINES, IT WILL RUN 1 PAIR FOR THE 
NU~BER OF T~~NSFERS INDICATED BY LOCATION LPCNT, THEN IT WILL 
RUN A 2ND PAIR, THEN 3RD, ETC UP TO THE 8TH PAIR. IT WILL 
THEN REPORT AN END OF PASS AND GO BACK TO THE FIRST PAIR, 
THEN 2ND, ETC. THIS FORCES SOME CONSIDERATIONS TO BE MADE 
WHEN CONNECTING LINES TOGETHER SO THAT A LINE IN THE ACTIVE 
MODE IS NOT WAITING ON A LINE IN THE DORMANT MODE. PLEASE 
READ THE DECNET DEC/XII USER·S GUIDE, ESPECIALLY THE SECTION 
ON 2 LINES AT A TIME CONSIDERATIO~S. 

D. THESE MODULES WILL, AS A GENERAL RULE, USE THE MINIMUM AMOUNT 
OF FEATURES OF A COMMUNICATION DEVICE REQUIRED TO SEND AND 
RECEIVE MESSAGES. THIS MEANS THAT CRC CALCULATING HARDWARE, 
CHARACTE~ RECOGNITION HARDWARE, ETC, WILL NOT BE USED. THESE 
FEATURES ARE rULLy TESTED 8Y STAND ALONE DIAGNOSTICS. 

OpERATING PROCEDURES 

A. THE MODULE IS CONrIGURtD, LOADED, AND RUN AS SPECIFIED IN THE 
DEC/XII REFERENCE GUIDt. 

8. CONSOLE SWITCHES ARE STANDARD FOR DEC/XII 

C. THE NtA? MODULE WILL SOLICIT FROM THE OPERATOR WHICH TYPE OF 
MESSAGE HE WANTS TO USE FOR DECNET ACTIVITY. THE OPTIONS 
INCLUDES 

ALL ONES 
ALL ZEROS 
ALTERNATING ONES AND ZEROS 
A DIGIT (4 BIT) REPEATING COUNT PATTERN 
A PRECANNED ASCII MESSAGE 
USER SPECIFIED BY TYPING IN 

D. THE N2A? MODULE WILL MAKE ANY AUTOMATIC PHONE CONNECTIONS 
USING ANY DN-l1·S PRESENT AND wILL REQUEST THE OPERATOR TO 
DIAL ALL MANUAL CONNECTIONS. ALL OPERATORS AT EACH NODE 
UNDER TEST MUST REACH THIS POINT BEFORE ANY ONE NODE 
CONTINUES INTO T~E EXERCISING PHASE. 

E. THE N2A? MODULE WILL REQUEST A CARRIAGE RETURN WHEN THE 
OPERATOR WA~TS TO BEGIN EXERCISING HIS NODE. 

F. THERE ARE MANY OPTIONS WHICH MAY BE ALTERED BEFORE RUN TIME, 
THE\ INCLUDEI 

(1) LOCATION 164 IS A SWITCH WHICH INDICATES WHETHER OR NOT 
ALL ERRORS SHOULD BE REPORTED AS THEY HAPPEN. IF 
LOCATION 164 IS NON-ZERO (EQUAL TO N), THEN ERRORS ARE 
TOTALLED (ON A LINE BY LINE 8ASIS)r EVE~Y N pASSES THIS 

SEQ 0029 



NUAA DEC/Xlt SYSTEM EXERCISER MODULE 
NUAA.Ptt 

207 
2.8 
289 
210 
21t 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
221 
228 
229 
23. 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
259 
259 
260 
261 
262 
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TOTAL NUMBER OF ERRORS FOR THE PREVIOUS N pASSES WILL BE 
REPORTED. THE VALUE OF N IS THE VALUE OF LOCATION 164. 
THE MAXIMUM NUMBER Of ERRO~S THAT CAN 8E TALLEY ED IS 256 
PER LINE. THEREFORE IF A LINE IS NOT KNOWN TO B~ OF 
VERY GOOD QUALITY, THE VALUE OF LOCATION 164 TIMES THE 
VALUE or LOCATION 166 SHOULD BE LEsS THAN 128. 
(LOCATION 166 IS DEFINED NEXT.) THIS MEANS THE NUMBER OF 
MESSAGES PER PASS TIMES THE NUMBER OF PASSES PER SUMMARY 
REPORT SHOULD BE LESS THAN 128. IN THIs WAY, IF EVERY 
MESSAGE ATTEMPTED HAS AN ERROR ON BOTH TRANSMIT AND 
RECEIVE, THE ERROR TALLY WILL NOT OVERFLOW. IF THE LINE 
IS OF KNOWN GOOD QUALITY, THIs RESTRICTION MAY BE 
RELAXED. THE DEFAULT VALUE IS TO NOT REPORT TOTAL 
ERRORS.CLOC 164-0) OF COURSE DEC/XII KEEPS TOTALS FOR 
THE ENTIRE RUN, REGARDLESS. 

(2) LOCATION 166 INDICATES HOW MANY ITERATIONS SHOULD BE 
DONE BEFORE AN END OF PASS IS CALLED. AN ITERATION Is 
NORMALLY ONE TRANSMIT AND ONE RECEIVE, IN EITHER ORDER. 
THE DEF~ULT VALUE IS 8. 

(1) LOCATION 110 Is A TIME SCALING 'ACTOR. THERE ARE MANy 
TIME OUT LOOPS IN THE MODULES, SOME SHOULD LOGICALLY BE 
LONGER THAN OTHERS, THE VALUE IN LOCATION 170 IS THE 
NUMBER OF SECONDS TO WAIT FOR THE SMALLEST TIME OUTS. 
SOME TIME OUTS WILL BE A MULTIPLE OF THIS FACTOR. 
DEFAULT IS 30 SECONDS. 

(4) LOCATION 172 IS AN ERROR TOLERATION LEVEL, ON A SINGLE 
MESSAGE BASIS. SO IF IN AN ATTEMPT TO DO ONE ITERATION 
(USUALLY A TRANSMIT THEN RECIEVE OR VICE-VERSA) THE 
NUMBER OF ERRORS REACHES THE VALUE IN LOCATION 112, THAT 
LINE IS DROPpED fROM TESTING. If BEFOR~ THIs LEVEL IS 
REACHED, AN ITERATION IS CORRECTLY COMPLETED, THEN THE 
ERROR COUNT WHICH IS COMPARED TO LOCATION 172 IS RESET 
TO ZERO. THE DEfAULT IS 10. 

(5) LOCATION 174 CONTAINS 2 IDENTICAL BYTES fOR UsE AS SYNC 
CHARACTERS. THE DEFAU~T IS 113226 WHICH Is 2 BYTES OF 
226. I' THIs IS CHANGED, BOTH BYTES MUST BE IDENTICAL 
TO EACH OTHER. THIS LOCATION IS A DON'T CARE fOR 
ASYNCHRONOUS DEVICES, BECAUSE THEY "SYNC" ON THE fIRST 
BYTE OF THE ACTUAL MESSAGE, NOT ON PRECEDING CHARACTERS 
AS SYNCHRONOUS DEVICES DO. 

(6) LOCATION 176 IS AN ADDRESS. If THE OPERATOR WANTS TO 
RUN THE DEVICE IN RECEIVE-ONLY MODE, H~ SELECTS THE LINE 
fOR HALF DUPLEX, POINT-TO-POINT, SLAVE. (BIT 7 = 1, 
BITS 4,5, AND 6 = 0'5 IN THE PHYSICAL LINE TABLE. SEE 
ITEM 6.f-9 BELOW). THEN PATCH THE LOCATION POINTED TO 
BY LOCATION 176 FROM A 401 TO A 240. THIS WILL CAUSE 
ALL LINES BEING TESTlO IN HALf DUPLEX, POINT-TO-POINT, 
SLAVE BY THIS ~ODULE TO RUN IN RECEIVE ONLY MODE. THlS 
LOCATION MAY BE PArCHED BACK TO A 4~1 TO RESUME NORMAL 
REC-TMT TESTING. 

SEQ 0018 
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263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
211 
282 
283 
284 
285 
286 
287 
288 
289 
298 
291 
292 
293 
294 
295 
296 
297 
298 
299 
388 
30t 
302 
303 
304 
305 
306 
387 
Je8 
389 
310 
311 
312 
313 
314 
315 
116 
317 
318 
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(7) LOCATION 200 IS AN ADDRESS. IF THE OPERATOR WANTS TO 
RUN THE DEVICE IN TRANSMIT-ONLY MODE, HE SELECTS THE 
LINE FOR HALF DUPLEX, POINT-TO-POINT, MASTER (BITS 7 AND 
5 = l·S, BITS 4 AND b = ~'S IN THE PH~SICAL-LINE TAbLE. 
SEE ITEM 6-r-9 BELOW.) THEN PATCH THE LOCATION POINTED 
TO BY LOCATION 2~0 FROM A 401 TO A 240. THIS WILL CAUSE 
ALL LI~ES BEING TESTtD IN HALF DUPLEX, POINT-TO-POINT, 
MASTER 8Y THIS MODULE TO RUN IN TRANSMIT ONLY MODE. THE 
LOCATION ~AY BE PATCHED BACK TO 401 TO RESUME NORMAL 
TMT-REC TESTING. 

G. LOCATIONS DV~, VCT, BR1 A~D BR2 MUST BE SET TO PROPERLY MATCH 
THE FIRST DEVlCE TO BE TESTED BY THIS MODULE. 

ERROR REPORTING 

A. ERROPS ARE EITHER TOTALLED AND PRINTED AS SUMMARIES ON A LINE 
BY LINE BAsIS, OR THEY ARE PRINTED AS TH~Y OCCUR. SEE 
SECTION 6Fl. THEY ARE 2 CLASSES OF ERRORS DATA ERRORS AND 
OTHER ERRORS. 

B. DATA ERRORS ~RE ACTUALLY REpORTED BY THE NIA? MODULE BECAUSE 
THIS IS WHERE THE SHARED DATA COMPARE ERROR ROUTINE IS 
LOCATED. SO ALL DECNET DEC/XII MODULE DATA COMPARE ERRORS 
LOOK LIKE THE STANDARD DEC/Xtl DATA COMPARE ERROR MESSAGE 
EXCEPTI 

(1) THE MODULE NAME TYpED IS FFXX, WHERE FF IS FILLED IN TO 
BE THE NAME OF THE DECNET DEC/XII MODULE hHICH CALLED 
THE NIA? MODULE TO DO THE COMPARE. IN OT~ER WORDS FF 
REPRESENTS THE MODULE THAT -HAD" THE ERROR~ 

(2) THE ERROR NUMBER IS A COUNT OF THE DATA COMPARE ERRORS 
IN THE CURRENT MESSAGE BEING CHECKED, IT IS THEREfORE 
RESET TO ZERO EVER~ TIME A NEW MESSAGE IS TO BE CHECKED. 

(3) ACSR CO~TAINS THE ADDRESS OF THE DECNET DEC/XII MODULE 
WHICH ClLLEO THIS ROUTINE TO HAVE ITS MESSAGE CHECKED. 

(4) SBADR CONTAINS THE LINE • OF THE DEVIcr WHICH HAD THE 
DATA ERROR. 

(5) WASADR CONT~INS THE COUNT (IN OCTAL) OF WHICH CHARACTER 
IN THE MESSAGF. THIS BAD CHARACTER wAS. 

(6) THE "SHOULD 8E AND "WAS" ITEMS ARE NORMAL. 

C. OTHEP EPRORS AR~ REPORTED ~SING THE NOPMAL ERROR CALL IN 

SEQ ~031 
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319 
32" 
321 
322 
323 
324 
)2'5 
J26 
327 
)28 
)29 
))0 
l)t 
))2 
]J3 
3)4 
J)5 
3)6 
3)7 
))8 
3)9 
34" 
341 
142 
34J 
34. 
345 
346 
347 
348 
]49 
35" 
351 
352 
353 
J5. 
3'55 
356 
351 
358 
359 
)61 
361 
362 
]6] 
]64 
365 
)66 
)67 
368 
369 
)70 
371 
312 
313 
314 
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8. 

DEC/Xit CSRA AND ACSR ARE STANDARD. STATC CONTAINS A COOED 

ERROR NUMBER, WITH THE CODE BEING CONSISTENT IN ALL DECNET 
DEC/Xlt MODnLES. THE LOw ORDER 2 DIGITS OF STATC CONTAIN 
WHIC~ LINE HAD THE ERROR THE OTH~R DIGITS CONTAIN THIS CODES 

0010XX 
0020XX 
00)0XX 
0040XX 
0050XX 
0"60XX 
""70XX 
0i00XX 
01t0XX 
01'20XX 
02~0XX 
0400XX 

REC TIME OUT 
TMT CLOCK LOSS 
HEADER CRC ERROR 
I4SG CRC ERROR 
TMT TIM~ OUT 
TMT NON-EXISTENT MEMORY 
TMT LATENC~ 
REC DATA PARITY ERROR 
REC NON-EXISTENT ME~ORY 
REC CLOCK LOSS 
REC FRAMING ERROR 
REC OVERRUN OR LATENCY ERROR 

THIS METHOD SHOULD ELIMINATE THE CONSTANT NEED FOR HAVING A 
LISTING ON HAND TO DECIDE WHAT THE ERRORS WHERE. THE FIRST 
TIME THE RUN TIME EXERCISER IS RUN ArTER LOADING, THE N1A? 
MODULE WILL TYPE THIS ERROR CODE LIST OUT TO THE SYSTEM 
CONSOLE FOR THE OPERATORS SUBSEQUENT USE. 

D. ALL ERRORS HAVE A RETRY LIMIT (SEE SECTION 6F4) WHICH CAN BE 
MODIFIED. 

E. ON pOWER-FAIL, pOWER-UP CONDITIONS, DECNET DEC/Xii MODULES 
WILL DROP THEMSELVES. THIS IS DONE BECAUSE THE PHONE 
CONNECTIONS WILL HAVE BEEN LOST AND OPERATOR INTERVENTION 
WILL BE REQUJRED. 

TEST SEQUENCE 

LINES ARE TESTED BY PAIRS IN SEQUENTIAL ORDER. THIs ORDER MAY BE 
MODIFIED BY MODIFYING THE pHYSICAL LINE TABLE. (SEE DECNET 
DEC/Xli USER'R GUIDE). THERE ARE SEVERAL TESTING OPTIONS WITH 
SLIGHTLY DIFFERENT FUNCTIONS MAKING UP AN ITERATION: 

A. pOINT-TO-POINT SLAVE. IN THIS CASE THE LINE WAITS TO RECEIVE 
A MESSAGE, WHEN IT DOES, IT CHECKS IT, AND TH~N TRANSMITS A 
MESSAGE BACK. IT WILL REpORT ERRORS ON EXCESSIVE WAITS. 

B. pOINT-TO-pOINT ~ASTER. IN THIS CASE TH~ LINE SENDS A MESSAGE 
AND WAITS TO RECEIVE ONE IN RETURN. IT THEN CHECKS THE 
RECEIVED MFSSAGE. IF IT TIMES-OUT, IT TRANSMITS AGAIN, IT 
WILL CONTINUE TO Tl~E OUT AND RE-TRANSMIT UNTIL EITH~R A 
MESSAGE IS RECEIVED, OR IT TIMES OUT COUNT EQUALS LOCATION 

SEQ ~032 
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375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
]96 
397 
398 
399 
4,e 
4.1 
4'2 
.83 .8. 
485 
4.6 

." 40e 
4.9 
4t0 
4tl 
412 
4tl 
4t4 
415 
4t6 
4t7 
418 
419 
42e 
421 
422 
421 
424 
425 
426 
427 
428 
429 
430 
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172, THE ERROR TOLERATION LEVEL. (SEE SECTION 6f4). IT WILL 
THEN REPORT AN ERROR AND BEGIN AGAIN. AfTER THE NUMBER OF 

CONSECUTIVE TIME-OUT ERRORS R~PORTED EQUALS LOCATION 172, THE 
LINE WILL BE DROPPED. 

C. POINT-TO-POINT SLAVE RECEIVE ONLY. IN THIS MODE THE LINE 
WAITS ONLY TO RECEIVE, CHECKS THE MESSAGE, AND WAITS TO 
RECEIVE AGAIN. 

D. POINT-TO-POINT MASTER-TRANSMIT ONLY. IN THIS MODE THE LINE 
JUST TRANSMITS AND THEN TRANSMITS AGAIN ,ETC. 

E. MULTI~DROp MASTER. IN THlS MODE, THE LINE WILL SEND A DDCMp 
MESSAGE OUT FOR THE ADDRESS CONTAINED IN THE MULTI-DROP MENU 
TABLE, ~AIT TO RECEIVE A MESSAGE BACK, AND THEN CHECK THE 
DATA. 
* NOT YET IMPLEMENTED 

F. MULTI-DROp SLAVE. IN THIS MODE, THE LINE WILL WAIT FOR A 
MESSAGE WITH THE MATCHING ADDRESS. THEN IT WILL TRANSMIT A 
MESSAGE. 
• NOT YET IMPLEMENTED 

G. THESE BASIC ITER1TIONS ARE REPEATED UP TO THE NUMBER or TIMES 
IN LOCATION 166. (SEE SECTION 6F2) FOR EACH LINE SELECTED 
FOR TEST, AND THE END-or-PASS IS DECLARED. 

9. PASS TIMES 

PASS TIMES ~RE EXTREMELY CONFIGURATION DEPENDENT. DIFfERENT BAUD 
RATES, MESSAGE SIZES, AND TESTING MODES ALL GREATLY AFFECT 
THE PASS TIME. BELOw ARE SOME BALL PARK TIMES, BUT ANY ONE 
SYSTEM COULD VARY TREMENDOUSLY FROM THEsE: 
-RUNNING ALONE, 1 LINE ON AN 11/05 AT 9600 BAUD, HALF DUPLEX, 
POINT-TO-POINT, WITH A 512 CHARACTER MESSAGE, TAKES 15 
SECONDS. 

NOTE 1 AT VARIOUS ~ONITOR CALLS THROUGHOUT THIs MODULE, IT Is LIKELY THAT 
wHEN 2 L1NEs AkE RUNNING~ A MONITOR CALL CAN BE MADE AND BEfORE CONTORL IS 
RETURNED TO THE MODULF, THE OTHE~ LINE MAY CAUSE THE EXACT SAME CAL~ TO BE 
MADE. IN FACT, WHEN RUNNING 2 LINES FuLL DUPLEX, IT MAY BE POSSIBLE TO HAVE 
4 CALLS TO THE ~ONITOR FROM ONE SPOT IN THE MODULE, BEfORE THE FIRST CALL Is 
RETURNED FROM. THIS IS WHr AT SUCH CALLS, THE CODE SETS COUNTERS 
BEFORF DOING CALLS, SO THAT WHEN IT Is RETURNED TO, IT CAN KEEp WHICH 

SEQ 0033 
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4]1 
432 
4)3 
434 
435 
436 
411 
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LINE DID WHAT STRAIGHT. 

NOTE 2 WHEN RUNNING 2 LINES LOOPED TO EACH OTHER OUT OF THE SAME 
MODULE, THE LOW ORDER ONE (PER ORDER OF DVC, LOC. 14) SHOULD BE THE SLAVE, 
AND THE HIGHER ORDER ONE SHOULD BE MASTER. , 

SEQ 0034 



NUAA DEC/XU S'lSTE'" EXERCISER "'ODULF. 
~UA1.P! 1 

438 
uq .,,"""" , 
U'" ."".,"0' 
441 
442 
443 
444 
US O""0"~' 
446 ~0000' "S2S1t. 040501 ~4?' 

447 ,a00"'S' "0k! 
448 0001:106' ""0"01 
449 "'-"010' 1'''0''04 
450 ."""12' 240 
451 ."0"0' 24O 
452 "00014 ' ""'''''01 
453 """016' !J0001/Hl 
454 
455 "01""2'" 140900 
4S6 "00022' 8"01)2' 
457 "00"2.' 00"164 ' 
458 '''0'''26' 0",,00" 
459 ,9903e' 00"00~ 
460 .00032' ""S"90 
461 '00")4' 3""""0 462 1J00~36' ki0"0"" 
463 ~00040' ~iI"000 
464 .001:142' IJ00000 
465 .,000U' 110000" 
466 "3046' 3"09"" 
467 1100051!' 000"0" 
468 "~0"52' 
469 ,,00052' ,HI 0" 0'" 
470 ''''1:1054' 
471 • 0"054' 00""0" 
472 .,0",056' ,,""00'" 
473 .00060' 0000"0 
474 ."0062' 600532 ' 
475 
476 
477 
478 
479 
46~ 0J;'::;i64' 
481 
482 
483 
494 
485 
496 "00164' 3ifi'000 
487 
498 
489 ""0166' ""',,,010 
49" H"170' ""'''''36 
491 '00172' 0"0012 
492 .00174 ' 113226 
493 .0"176' "'I" 150' 

NUAA DEC/X11 srSTEM EXERCISER MODULE 
NUAA.PI! 

494 
495 
496 
497 
498 
~99 

500 
501 
502 
503 
5"4 
50S 
S06 
507 
5"8 
509 
510 
511 
512 
sn 
514 
')IS 
516 
517 
518 
519 
52'" 
521 
522 
523 
S24 
525 
526 
527 
528 
529 
SJ!! 
531 
532 

.00200' ,,01472' 

.00202' "'''0''0''' 

.,0020.' 0"00"'0 
8"0206' @l0"0"0 
!t002H.I' ~"00!,!0 

IUh1212' "I'" 
80021)' ""1 
,"0214' 002 
"'0210;- 0.113 
800216' 004 
.0021 7 ' 005 
H022iJ' 006 
800221' 0,,7 
8""222' PId 
."0221' Itt 1 
"~9224' 012 
0"0225' 011 
."0226' 014 
.00227' 0t 5 
1109230' 816 
"8231' 0t7 

533 .,.'1:1232' 
S14 "02B' 
535 ""02B' 
5 36 8"235' 
537 ."0236' 
538 ..,"237' 
5)9 "".24,,,' 
540 "0241' 
S41 '''0242' 
542 f)iJ024) , 

80" 
1'190 

"0" 
""" ""~ 001'1 
90/10 
08" 
0"'" 
"01'1 
01'10 
090 

S4J '002U' 
SU ..,0245' 
545 """246' 
546 1t"'0247 , 
547 .0"251:1' 
S4IJ 83"251' 
5'9 

""9 000 
0"0 
000 
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JMODEM RATES I'UST BE THE SAMEIIIII 
IOMOD <NUAA >. 1,4,5,5 
MOD tiLE 14'"111, NUAA ,1,4,!>, S, 
.TITLF. NUAA OEC /X 11 SYSTEM EXERCISER MODULE 
OOXCo~ VERSioN 9/0i75 
,LIST BIN , ......................................................................... 

MEGINI 
"'001;';;;1 .;'SCII INUIA I IMODULE NIME. 
XYLAGI .BYTE OPtN ,USED TO ~EEP TRICK 0" WBUFF USAGE 
ADDRI 1+O J15T DElICE IDDR. 
VECTORr 4+1! JIST DEYICE VECTOR. 
SRl i .BYTE PR't~$HI .151" B~ LEVE!J w 
SR2; .BYTE PRTY5+0 J 2ND BR LEVEL. 
DVIDt: +1 ,DEVICE INDICATOR 1. 
SRl : OPEN JSlIlTCH REGIsTER 1 i··· ..................................... ············· ................. 
STITI 140'00 ,aTATUS WORD. 
INIT: START JMOOULE START ADDR. 
SPOINT: MODSP ,MODULE STACK POINTER. 
PASCNTI 0 :PASS COUNTER. 
ERRCNTI II ,ERPOR COUIITER. 
SVR01 OPEN ,LOC TO SAVE R". 
SVRII OPEN :LOC TO SAVE Rl. 
SVR21 OPEN ,LOC TO SAVE R2. 
SVR3: OPEN ,LOC TO SAVE R3. 
SVR4r OPEN ,LOC TO SAVE R4. 
SVR51 OPEN ,LOC TO SAYE R5 • 
SVR6: OPEN , LOC TO SAVE R6. 
CSRAI OPEN ,ADOR 0,. CURRENT CSR. 
SBAORI :ADDR or GOOD DATA, OR 
ACSR: OPEN ,CONTEMTS 0,. CSR. 
WASADRI ,ADDR 0,. BAD DATA, OR 
ASIATI OPEN ,STATUS REG CONTENTS • 
ASB: OPEN :EXPECTED DATA • 
AWAS: OPEN :ACTuaL DATA. 
RSTRTr RESTRT , RESTART ADDRESS A,.TER END or PASS 

.REPT SPSn. ,MODULE STACK STARTS HERE. 

.NLIST 

.WOPD 0 

.LIST 

.ENOR 
ioiOliSP: , ..........•................•...•....................................... 

.GLOBL WAIT, TIME, MSGln, CKMSG, CRCMSG, MSGHED, MSG, PWRCNT 

.GLOBL DEVSn 

REPORT I " ,FLAG, Ir K', THEN ERRORS ON RECEIVED MSG'S 
: ARE TOTALLED AND PRINTED EVERY • PASSES 
,IF .", ERRORS ARE ALL kEPORTED AS THEY HAPPEN. 

LPCNT: 1" lITERATIONS PER END PASS CALL 
TIMELN: 30. JTIME OUT ,.ACTOR, IN SECONDS 
ERRLVLr 10. J NUMIER 0,. ERRORS TOLERATED 
SYNCI 113226 ,2 BYTES or SYNC CHARACTER 

ONEREC J ADDRESS 0,. WHERE 2411 GOES 
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ONETNT 

SPARE I : " 
. SPARE2: it 

SPARE): 0 
SPARE~! !! 

,ADDRESS OF WHERE 240 GOE$ 

; PHYSICAL LINE TABLE. BYTE 9 CONTAINS THE PHYSICAL 
,LINE' FOR THE FIRST LINE TO 8E RUN. BYTE 1 WILL BE 
; THE PHYSICAL LIN! RUN SECOND, E'I'C. 
;EACH 8YTE IN THE TABLE HlS THE FOLLOWING BIT MF.AHINGs: 
; BIT 0-3 PHYSICAL LINE • 
IBIT 4 0 rOR POINT-TO POINT, 1 fOR MULTI-DROp 
:BIT 5 " FOR SLAVE, 1 FOR MAlTER (DERIVED rROM SR1) 
,BIT 6 " FOR HALF DUPLEX, 1 rOR rULL 
:8IT 7 " DO NOT TEST, 1 TEST (DERIVED FROM DVIDl> 
PHYTABI .BYTE 0 

.BYTE 1 

.BYTE 2 

.aYTE 3 
• BYTE 4 
.BYTE 5 
.BYT! 6 
.BYTE 7 
.BYTE 1iJ 
.BYTE 11 
• BYTE 12 
.BYTE 13 
.BYTE 14 
.SUE 15 
.BYTE 16 
.BYTE 17 

E:RR,!,IB • Kr:tps TRACK Of RETR! ERROR CO!!!!'!'!; rOil 
EACH L tNE 

PI<TAB: .8YTE " 
.8YTE " 
.BYTE 0 
.BYTE 8 
.BYTE " 
.B'lT£ " 
.BYTE 0 
.AYTE 0 
.BYTE 0 
.BYTE '" 
.BYT£ " 
.AYTE ., 
.BYTE ° 
.BYTE " 
.8YTE " 
.BYTE P 

SEQ "835 

SEQ 0011> 
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55" 
551 
552 .tII"252' 
553 '''''25)' 
554 ''''''254' 
555 ""255' 
556 "0256' 
557 H0257' 
558 ."'26'" 
559 .""261' 
560 f"0262' 
561 ,.0263' 
562 '''0264' 
563 f0026S' 
564 Ih'" 266 , 
565 ""267' 
566 '0"27'" 
561 '''8211' 
568 
569 
573 
571 
572 
57) 
574 
575 
576 '''0272' 
577 '0"273' 
578 '''8274' 
579 11"'827';' 
580 ,"0276' 
581 "11277' 
582 80"38'" 
581 H030" 
584 &801"2' 
595 '003"3' 
586 .00304' 
597 .003015' 
589 "'0306' 
589 '0"3.n' 
59" '001310' 
591 ..,0111' 
592 
591 
594 
595 
596 
597 
598 
599 
61//0 
6011 
6012 
601 '01//312' 
604 "'03tl' 
6.a5 '''0314' 

""0 
""" "0" 
""" """ "'0 
'"'' "80 
0"" 

II'''' 0." 

""0 
"'" "If" """ """ 

0"0 
""1 ",,2 
""1 
"84 
0015 

""6 087 

'" 0 011 
"1'2 
013 

"t" 
8'5 
016 
1'1\7 

)77 

377 
177 

NUAA D£C/XII S'tSTF.l1I EXERCISEI' MODULE 
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606 .a0)1'S' )77 
607 "0116" )71 
1008 '0"317" 171 
689 H8120" 377 
610 1/11'10321 " 377 
6tl '801'22' 377 
612 .08)2)" 377 
613 lI"IH24 " 377 
614 IJ8012S' 177 
615 ,0"326" 177 
616 '00)27' 317 
617 '''''330' 371 
618 .08331 ' )77 
619 
620 
621 
622 100H2' 91670" 177456 
623 '001336' ~8'0"2 
624 ~"834'" ''' .. 0) ""0"""" 
625 .""'344 ' 012705 '0808e" 
626 '''015''" 1184567 0"0e0"G 
627 190e154' 1)1 2767 0"82"" 004246 
629 H0362" 1912,.1 """2)2" 
629 .,11166' 38630" 
630 "'0370" Ine,,) 
631 '11110,372" 15674' O84232 
632 '''''376" "10482 
633 H"4"'" 146741 884224 
6)4 H841U' 185061 0"""40 
615 .00410' 1t2,"'27 800211' 
636 .00414' ""I J64 
637 ""416' ,,26727 0.4206 0""040 
639 .00424" 00140' 
639 '00426' 012767 ee."u 004174 
648 .80n4" 1'167"0 177156 
641 .00440' ,8111750 
642 "0442' 19"52el 
643 "0444' ." 6 700 177136 
644 ,."45"" 105721 
645 ,e0452' , "e",,) 
646 ,8.454' "12710 088"'82 
647 .ae46'" 11 2767 0""074 177507 
648 "'1}466 , .16760 177502 e~00e2 

649 
65" 
651 
652 '811474' 06270" '8"8111 
653 H0Se"" 02t127 "111"232" 
654 .8",e4' flit 361 
655 e"0506, ""5,,67 "e4114 
656 .01115t 2" •• 5767 """01110G 
657 ,.0'516' 11,,41115 
6'58 • "1iI52Ii1' 1114 407 0"011100" 
1059 .. 1118524' hJ4407 "'00 e iii " , 
ioU ,ellis )8' "1'10766 
661 
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, 
,ECOUNT TABLE I([[PS TIIACI( or , OF BAD MSG'S 
ECOUNTI .BYTE 8 

I , 

.BYTE 8 

.BYTE " 

.8YTE , 

.BYTE 0 

.BYTE 8 

.BYTE • 
• BYTE , 
.8YTI: 8 
.8YTE 0 
,8YTE , 
.BYH " 
.BYTE • 
.BYTE " 
• BYTE 0 
.BYTE " 

: MULTI-DROP STATION ADDRESS TABLE 
;BYTE 8 IS THE MULTI-DItOP STATIOII ADDRESS 
,FOR LOGICAL LINE f, 8YTE t I. rOR LOGICAL LINE 1 I ETC. 
:THIS ENTJIY ONLY HAS "UMIIIG IF CORRESPONDING 
;BYTE IN PHYSICAL LUlt 7 •• LE HAl BITS 4 AND 7 SET 
,AND 8n 5 OF', IE IOIULTI-OROP 'LlYE TO BE TESTED 
MDATA81 .8YTE " 

• BYTE 1 
.BYTE 2 
.BYTE 3 
.BYTE 4 
.BYTE 5 
.BYTE 6 
.BYTE 7 
• BYTE I" 
.BYTE 11 
.BYTE 12 
.BYTE 1) 

.BYTE 14 
• BYTE 15 

.BYTE 16 

.BYTE 17 

:MULTI-OROp STATION ADDRESS IIEIIU TABLE 
:THIS TaBLE INDICATES TO ANY LIIIE RUNIING 15 
,MULTI-DROP MASTER, IIIHICH STATIOII ADDREas TO 
,ATTEMPT TO EXEPCISE 011 TIlE MULTI-DROP LINE 
:IT ALLOWS UP TO 15 DI"ERENT .TATIONS TO 8£ 
:T£ST£O ON A LINt. EACH 8YTe IIHICH IS IIOT.-l 
: INDICATES A STATION ADORE.' TO BE TESTED. EACH 
:STATIOII IS T£STEO. BY THE ORDER or THE TAILE, 
,UNTIL THE FIRST OCCUPANCE or A -I (BIlIARY 11111111> 
J 
MOMTABI .BYTE -1 

.8YTE -I 

.BYTE -1 
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.BYTE -I 

.8YTE -1 

.8YTE -I 

.BYTE -1 

.BYTE -I 

.BYTE -1 

.BYTE -1 

.BYT£ -I 

.BYTE -I 

.BYTE -I 

.BYt£ -I 

.8YTl -I 

.8YTE -1 

, 
STARl: MOV DVIOt, R0 sGET DEVICES TO BE TESTED 

BNE U ,lilY ACTIVE? 
tND"BEGIN , 

IS: MOV 'BEGIII,R5 ;PREPAIIE rOR NXT JSR 
JSR R5 , OEYStT ,GO ASK rOR PARAMETERS 
MOV '21ot0.14ASI( ,SET UP MlSK 

2S1 MOV 'PHYUI+16.,Rl rGET EIID OF DEVICE TABLE 
lSI ASL R0 ,CHECK EACH 8IT 

BCC 48 ,BR IF NOT ON 
815B MASK,-CRt) ,SET THIS LINE ACTIVE 
BR 5. 

411 BICB MASK,-(Ill) ,CLEAR THIS LINE 
511 CLRB 32.(RI> ,CLEAR lCOUNt TABLE 

CMP Rl.IPHJTU-l ,DON!? 
BNE 3. ,BR IF NOT 
CMP MASK, 141'1 ,BEEN HERE B£rOpE? 
BEQ O. ,BR IF YES 
MOV "8,MASK ,SET UP MAiK 
MOV SR1,R" :GET SLAVE/MASTER INFO 
Bf( 21 ,GO SET UP 

611 INC £<1 ,GET PHYTAB ADDR 
140V ADDR,R0 , GET DEVlC£ AODR 

711 UT8 (RIl+ :DEVICE ACTIVE? 
BPL 8S ,BII IF NOT 
140V I2,(RIII) ,SET DATA TEMM READY 
MOV8 174 , SYNC+l 
NOV SYNC,'2(R") ,WRITE PARAMETER CONTROL 

,PARITY orr 
" BITS PER CHAR 
,syNCHRONOUS INTERNAL FILE 

UI ADD 110,R0 ,8UI'P RII 
CMP Rl,.PHYTAB+16. :DON£? 
BNE 71 :BR Ir NOT 

REGISTI'.:R 

9$ 1 CLR MSGCNT :COUNTS WHEN TO DO SUMMARY 
TST WAIT ,LINEa SET I/P? 
SEQ RESTRT :BII Ir YES 
BREAU I BEGI N : TEMPORAllY RETURN TO MON I TOil •••• 
BRlUI, BEGIN ,THt:1I CONTlIIut AT NElT IhSTRUCTION • 
bR 9. :W.lIT TILL WAlt IS CLFAIIED ElY NET2 

SEQ "037 

SEa (11038 
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662 
663 
664 
665 
666 
667 
668 
669 
670 .00532' 005767 
671 - '00536' Pof1402 
672 '00540' 184403 
673 "0544' ""5004 
674 ""054&" IH6'l'S6 
675 "0552" ,,"5067 
676 .00556' 985067 
677 .00562' 11115067 
678 .00566' 11115067 
679 "0572' &1151167 
680 "0576' 11115067 
681 "0602' "85867 
682 .. 110606' 085067 
683 "0612' &05067 
684 .00616' &11'51167 
685 • .,11622' 1705067 
686 """626' ""50b7 
687 .68632' ""5067 
688 .00636' ."51167 
689 
690 '''0642' 0"5067 
691 800646' 0115067 
692 '''''6'52' 812767 
693 "0660' ""5067 
694 800664" ,,26727 
695 .01'1672' ""1440 
696 """614' ,,16730 
697 800700" 010064 
698 rtll0704' 185068 
699 '''0710' 0"5267 
7"" .00714' 111000 
701 ""'716' p02362 
H2 .00720' 016701 
703 "00124' "04767 
71'1. '0073"- flI0164 
705 3007)4' ,"6701 
706 ~007U' ,,"4167 
707 1100744' 010164 
708 .,"0750' 8115267 
709 '00754" 80'5064 
710 "076(1' ,,"5064 
711 '00764' Ill270" 
712 "0770' 0111177 
7! 3 e09772' e9!H27 
714 
715 

000000G 

0000"0' 

177252 
0"4224 
iiJ04222 
'0422'" 
"4216 
804214 
004212 
004210 
004206 
0"4204 
804202 
'04200 
'04176 
004174 
"04172 

""4132 
004124 
000212" 003752 
0040"4 

;THROUGH-OUT THE PIIOGRAM MANy LOCHIONS ARE REfERENCED 
,OFf OF (R4). THIS IS l MEANS OF I(EI!:PING TWO SETS Of 
:VARIABLES, ONE fOR EACH OF THE ACtIVE LINU. 
:1'14 ALWAYS CONTAINS A e IF THE PROGIIAM IS eURi<EioiTLY 
: REFERENC ING LINE 0 OR A 2 IF IT IS RErERENC ING 
fLINE 1. 
j 

RESTRT: TST Pl/RCNT ;HAS THERE BEEN A pOWERFUL 
,CONtINUE IF NOT, 

lSI 

BEQ 11 
END.,BEGIN 

:FIRST ACTIVE LINE CLR 
MOV 
CLR 
CLI! 
CLR 
CLII 
CLR 
eLR 
CLII 
CLR 
CLII 
CLR 
CLR 
CLII 
CLR 
CLII 

R4 
SPOINT,Rb 
DROPR4 
DROPR4+2 
DTERII4 
DTERR .. 2 
CRCRt 
CRCII4+2 
RCTOll4 
RCtOR .. 2 
UTOR4 
UTOR"2 
fDBKR4 
fDaltR4+2 
CHkR4 
CHIlR4+2 

:INZi' STACit 
:CLEAR ALL EXIT FLAGS 

pAstl" ,CLR pASS TIME FLAG 
BRKF"G :CLR FLAG THAT SAYS WE'IIE IN BREAK 
!P!!!'Ut.U'!LH! :POX~U TO ,.EXT LI!<!E TO TEST 
LINlCT ,SHOW NO LINES ACTIVE 

003742 "'00232' GETNXTI 

CLR 
CLR 
!!OV 
CLII 
CMP 
BEQ 
MOV 
MOV 
CLRB 
INC 
Move 
BGE 
MOV 
"SR 
MOV 
MOV 
J'SR 
MOV 
INC 
CLR 
CLR 
BIT 
BNE 

NxtLIN,.PHYTAI+16.IDONE ALL LINES? 

003732 
004676' 
000020 
0"'3716 

177062 
804106 
004634' 
177050 
004072 
804640' 
"'03714 
004712' 
"04772' 
800020 

I , 
SR 

DONE , BR IF SO 
NXTLIII,R0 :GET ADDR OF NEXT LINE 
R0,CURLIN(R4) ,SlVE IT 
20 (1I11J) ,CLEAII RETRY COUNT fOR THIS LINE 
NITLllf :BUMP FOR NEXT TIME 
(RIt) , R" , GET PHYSICAL LINE BYTE 
GETNXT ,BR BACK Ir BIT 7 NOT ON 
ADDR,RI ,SET UP TO CALC ADDR 
PC,GETADR :GO CALC ADDR 
Rl,DVASAV(U) ,SAVE OVA FOR THIS LINE 
VECTOR,RI ,SET UP TO CALC VECTOR ADDII 
PC,GETADR ,GO CALC 
1I1,VCHAl(R4) ,SAVE IT 
LINleT :SHOW A LINE'S RUNNING 
LOOP(R4) ;CLEAR ITERATION COUNT 
RCVTO(Jt4) ,CLR REC TIME OUT COUNT 
nl,R" :MULTI DROP OR NOT? 
MD ,BII Ir IT 18 
pp ; e~ It "OT TO P TO ~ 

716 "0714' 0"5767 003670 
717 '01"'00' ""14,,2 

DONEI TST 
BEQ 

LINlCT 
11 

,ANY LINES RUNNING? 
,BR Ir NO 
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718 
719 
720 
721 
722 

724 
725 
726 
727 
728 
729 
73" 
1H 
732 
733 
734 
73'5 
736 
737 
738 
139 
74011 
741 
742 
743 
744 
745 
746 
747 
748 
749 
7511' 
751 
752 
153 

755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
169 
770 
771 
772 
773 

.01002" A00167 
1N1006' "127'U 
1101012' "''5721 
,,01014' 1IJ04,,5 
'01016" 022701 
;;01022- ,,~~ l71 
'0"'24" 18441113 

U1030' 012767 

'IItt036' 0a5767 
001042' 0,H082 
"1044" 030167 

.,01050' 

.,"1050' U4400 

.. 01052" 012764 

.010611" D327,,0 
001064' 8i'!l402 
''''1066' ""'0167 
"01072' ,,05064 
.01076' 032700 
'01102' II'IH 141 

101104' 
,,111104' .,16464 
001112" 016764 
0"'112"," 1)62764 
'01121>" '''6764 
801134" ,.66764 
.81142' 8"4767 
..,1146' 00.,462 
e.,11 Sit' ""'0431 
.01152' 800432 
O~!!~~· ;127~~ 
'01162' "16764 
.,81170' ro62764 
!t0ll 76" 01271>" 
"01204" 012764 
"01212" 884767 
'01216" 01671>4 
"01224' 004767 
.01211'1' "00423 
NI212' 1J42774 
"1240" 1110521>4 
ail12U' 026764 
'01252" '0H14 
801254' &"5367 
.,01260' 1"16403 
"0126~" ~4271l 
11312711'" 1'!35"63 
1101274' 0"0167 

003324 
000212' 

800000" 

000001 

08]734 

003376 

800""1 
8"010" 

00"512 
"04766' 
0"0040 

004644" 
000000G 
000012 
177036 
177030 
'00766 

0"0000G 
"00012 
000004 
011152' 
002722 
176746 
002176 

008004 
"04712' 
176716 

003410 
004634' 
177775 
0o,,004 
177364 

JMP TIMCHK :IF XES GO CHECK rOR TIME OUT 
1$1 
2S1 

MOV 'PHYTAB,Rl :MUST CHECK IF MAYBE ALL LINES DROPPED 
, IS THIS LINE STILL SELECTED? TST8 (111)+ 

SMI 3S ,BR OUT If YES 
CMP ,PHYTAB+16.,Rl JCHECKED ALL 161 
8N~ 2. I BR S~CK ~r nv 
ENDS,BEGIN 

0"3742 3$1 

~s : 

MOV 

TST 
BNE 
JMP 

EXlTe 
I POINT TO POINT 

0"'4766" PPI MOV 
BIT 
BEQ 
J'MP 

lSI CLR 

I 

BIT 
BNE 

.t,PASTIM 

BRICFLG 
4S 
EPASS 

II, FDrLAG(R4) 
111110,P0 
11 
pprD 
FDFLAG(R4) 
.40,R0 
PPHDM 

:SHOW IT Is TIME FOR ENDpAS 
: fOR BREAK LOOP 
JARE WE IN A BIlEAK LOOP? 
:BR IF WE ARE 
: GO DO END OF PASS 

:EXIT TO MONITOR. MODULE "'AIT fOil INTERUPT. 

:SAY WEllE fULL DUPLEX 
,HALF OR FULL DUPLEX? 
,BR IF HALF 
:JMP to fULL DUPLEX 1I0UTINE 
,CORRECT rLAG CAUSE WERE NOT FD 
,SLAVE 011 MASTER? 
, BR IF MASTER 

:POINT TO pOINT, HALF DUPLEX, SLAVE 
PPHDSI 

0"'4650' MOV 
004654" MOV 
004654' ADD 
084660' MOV 
004660' ADD 

JSR 
BR 

ONEREC: BR 
BR 

11'04732" MOV 
004732' ADD 
0047)6' MOV 
084726" MOV 

J'SR 
004742" MOV 

JSR 
BII 

004634" SIC 
PPHDS21 INC 

"04712' CMP 
BGT 

LNDONE: DEC 
MOV 
RIC 
CLR 
JMP 

AMSGBF(R4),RECADR(U) ,sET UP INPUT AREA 
MSGSIZ,RECCNT(1I4) ISET UP COUNT 
112,RECCNT(1I4) ,CORRECT FOR HEADER AND CRC 
TIMELN,RECTIM(R4) ,HOil LONG TO WAIT 
TIMELN,RECTIM(I!4) ,DOUBLE IT 
PC,PEC :GO RECEIVE DATA 
nllR ,BR TO ERROR ROUTINE 
1$ : MAKE THIS A NOP~240 TO 
PPHDS2 :DO ONE-wAY-IN (REC. ONLO 
;~SCHE~ .. r:;iO~iiR~; ;G=:r :.iESS ~D~ 
MSGSIZ,TXCNT1CR4) ,GET MSG SIZE 
II2,TXCNTl (R4) :CORRECT "011 HEADER AND CRC"S 
14, TXCNT2 (114) :SEND 4 FILLS AfTER MSG 
• P'l LL, TXADR2 (R4) 
PC,CTS ,GO GET CLEAR TO SEND 
TIMELN,TMTTIM(II4) ,GIVE OEM 112 MINUTE 
PC, TMT ,GO TRANSH IT 
DERR ,BR TO EIIROR ROUTINE 
t4,raDVASAV(1I4) :KILL REQ TO SEND 
LOOP(R4) :COUNT AN ITERATION 
LPCNT,LOOP(R4) :DONE ENOUGH! 
PPHDS ,NO. GO 00 ANOTHE:R TIMi. 
LINACT 
DVASAV(R4),R3 
1177775,(113) 
4(R3) 
GETNXT 

:GET DEVICE ADDRESS 
:KILL ALL BUT DTR 
:KILL TRANSMITtER TOO 
:YES DO "'EXT LINE 

SEQ 0"39 

SEQ 0040 
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774 801300" 'U2774 1'1118""4 01'146]4' DERRI BIC 14, 'DU5AV( 114) :I'.lLL Rf:Q TO SEND 
775 IfIH306" 1'11271)3 t 77777 MOY '-I,R! ,SET FLAG FOR toIHICH IlETtlllN 
176 .,1113, 2" ,.,041'11 8R fERRI 
777 HI314" 1'1'51'103 fERRI CLIl III :SET 'LAG rOR WHICH IlETUIlN 
778 •• 1316" 816401 004676' FERRI: MOV CUIlLII((R4),RI ;GET LINE • AOOR 
779 ."1322" "'5261 "01'1820 INCI! 21Hlll) ;COU_T AN ERROR 
780 1110'11132,," 126167 80002'" 1711636 CMP8 20( Rl), ERIILVL :TOO MANY ERIIORS? 
781 HUH" ""20"] 8GE DIlOP :8R IF rES 
792 .,011336 " ,,"5703 TST R3 ,DO A TMT OR DO A REC? 
783 •• 114.," ""1701 BEQ ONEIIEC :BR I' TMT 
784 .,0042" .,"'''36 8R PPHOS2 ,GO TRY AGAIN 
185" .(111344" 142'71 I 9P.P200 "'D..n",, ~ IHC!! "'4L -," '''''flP "'liE LINE FpOM TEST 
786 .01350- 11115264 1105002' JlfC OROPR4(1I4) ;SEE NOTE 1 IN FRONT OF LISTING 
797 .0U'H" 184411 011156' "00000' MSGN., ADROP, BEGIN :AScn MESSAGE CALL WlTH COMMON HEADEIl 
788 ."062" .,05767 903414 TST DIlOPIl4 
789 ."1366" 1""1402 BEQ IS 
790 .81310' "05904 CLII 114 
791 '1'11372" 81'18482 8R 2. 
192 eIU314" el211J4 '99002 lSI MOY .2,R4 
193 ""140"" 1'1853b4 005002' 2'1 DEC DROPR4(R4) 
794 .01404' 1'1"8723 8R L"DONE 
795 
796 , 
797 IPOINT TO POINT HALF DUPLEX MUTER 
798 , 
799 801406' PPHDMI 
80" 1f01486 , 812764 8"0000G 004722' MOV .M5GHr:o,TXADRI (RU : GET '4SG ADDRESS 
1101 "1414' IH6764 000"00G 004732' M(lV MSGSI!,TXC,,"l (R4) ,GET MSG SIZE 
802 UI422' 1'162764 800012 094732' ADD 't2,TXCNTHRU :CORRECT rOR CRC AND HEADER 
803 .01439' 812764 800"04 094736' MOY 14, TXC"'2(1l4) ; SEND 4 F ILLS AFTER MSG 
A84 .01436' 812764 811152' 004726' NOY 'P'ILL,TXADR2(U) 
80S 801444 ' .04761 002470 JSR PC,CTS :GO GET CLEAR TO SEND 
P06 .81450' 016764 176514 004742' MOY TlMELlf, TMTTIM( Fl4) ,GIVE 'EM 1/2 MINUTE 
807 801456' 004761 ""1744 JSR PC,TMT ;GO TRANSMIT 
8£18 1t01462 , 000434 8R GERR ; ERROR RETURN 
809 ."1464' e42174 001004 0046)4' BIC ... flDYASAV(R4) : KILL REQ TO SEND 
819 "0141.1' "00401 ONETMTI BR 11 : MAKE THIS A tlOPa240 FOP ONE 
811 ;WAY OUT, TMT ONLY. OTHER SIDE 
812 :0' LINE MUST DO ONE WAY IN. 
813 '01414' 080417 BR PPKDM2 : USED fOR ONE WAY OUT ONLY 
1114 8.,,1476' fllb464 004644' 004650' lSI MOY AMSGBP'( R4), RiCADIH R4) ; SET UP INPUT AREA 
915 801504' iil6764 "000"G 004654' MOY MSGSI!.RECCNT(U) : SET UP COUNT 
816 ''''11512' 062164 000012 01'14654' ADD tt2, RECC"'r(R4J ,CORRECT FOR HEADER AND CRC 
AI1 .81520' 016164 176444 0"4660' MOV TIM!:LN.RECTIM(III4) : GIVE EM 112 MINUTES 
818 .01526' .. 04767 001402 JSFI PC,REC :GO RECElYE 
819 .,01532' ,00413 8R HERR ; ERROR RETURN 
820 .01534' ""5264 004712' PPHD"I21 INC LOOP(R4) ,COUNT AN ITERATION 
821 .01540' ,,26764 176422 01'14712' CMP LPC"T. LOOP( RU :OONE ENOUGH? 
822 e01546' "03311 BGT PPHDM ;8R IF NOT 
821 8"'550' "IHIt 61 177500 JMP LNDONE 
924 
825 

CERRI 826 "155~' 1'42174 890"04 01'146)4' BIC ",.DY1SAY(R4) , KILL REQ TO SEND 
827 .01562' "'640' 004676' HERR; MOY CURLIN(R4), III ,GET LINE , ADDRESS 
A28 .,01566' 105261 000020 IIIC8 20( Rl ) ;COUNT AN ERROR 
819 "01572' 126161 000020 176312 CMPB 21HRI ).ERRLYL ,TOO MANy ERRORS? 
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002261 8GI: DROP :BR IP' YES 
831 .,111602' U0754 BR PPHDM1 :GO TRY AGAlN 
832 
8)) 
A)4 ;PO'INT -TO-POINT FULL DUPLEX 
835 
836 &01604' D327"", 000040 PPFOI BIT H0,RI'I ,MASTER OR SLAVE? 
837 '01611'1' ",1'11"03 8NE 18 ;811 If MASTER 
838 ''''1612' O127&4 171777 00476b' MOV 1117777, FDP'LAG( R4) ,SHOW ITS SLAVE 
R19 ""Jt62'" 304167 002314 111 JSR PC,CTS :GO GET CLEAR TO SEND 
940 ""624' 1"6464 004644' 004651'1' PHO!I ,",OY AMSG8P'( 114), Ilf:CADII( R4) IGET INPUT AREA 
841 .,81632' 1"16764 000000G 004654' MOV MSGSIl, RECCNT(R4) , SET UP COUNT 
842 801640' &62164 000012 0914b54 • ADO 112, RECCNT(R4) :CORRECT FOR CRC AND HEADER 
1143 .01646 • ,,04167 "'00262 uSA PC,RLe :Gu IOEI i<ECE1.ING STAMlED 
844 e01652' "00500 SR JERI! : REC ERROR RETURN 
845 1'01654' 0801441 811 FORCDN :IlEC DONE 
846 e"1656' 191 2764 0""0"0G "914122' MOY IHSGH£D,TXADRI (R4) ,FULL DUPLEX RETURN fROM IH.C 
841 : GET TMT ADDR 
849 If0!b64' 1'116164 000000G 004732' MOY MSG5Il, TXCN11 (R4) :GET TMT COUNT 
849 e01612' ,,62164 000,U2 004732' ADO 112,TXCNT1(R4) :CORRECT FOR HEADER AND CRe 
115O ,iU700' 012164 008004 804736' MOV U,TXCHTHI'4) :SENO 4 fILLS ArTf-1l MSG 
851 .01106' I" 2764 011152' 004726' MOY • P"ILL, TXADR2 (114) 
852 e01114' &04167 081506 JSR PC,TMT :GO T"'T 
853 :J01120' eiJ0455 8R JEIIII :TMT ERROR RETURN 
854 81" 722' 000412 BR 1$ :GOOD TMT DONE RETURN 
1155 ""1724' el2700 002122' MOV 'FDTO,R0 ,'ULL DUP RETURN, SET UP fOR TIME OUT 
856 .01130' 01611" 176234 MOV TIMELN,Rl ,GlYE EM 1 MINUTE 
851 '011)4' 166701 176110 ADD TI"'ELN,Rl 
858 -"1740' 012102 801000 MOV '0, R2 :SHOW ITS A REC WAIT 
1159 8"1144 ' 1''''''167 002306 J14P TIMKEP ;GO WAIT 
860 , 
961 1fIJl150' ,,12764 "00001 004752' IS: MOV 11, TMTDON (Rt) ISHOW T"'T IS ~ONE 
862 001756' i 644811 EXITS ,EXIT TO MONITOR. MODULE WAIT fOR I NTERUPT. 
86) 
864 
965 ~"116'" 005164 1J0.,52' FORCDNI TST TMTOON(R4) I Is TMT DONE YET? 
1166 .01164' 0'''820 8NE U :BR IF YES 
861 .,01766' ,,"5264 "05026' INC fDBKR4 (1l4) ,SEE NOTE 1 IN FRONT Of LISTING 
868 001112' 114481 "'000"0' 8REAU,BEGIN I TEMPORARY RETUIlN TO MON ITOII •••• 
869 .,01176' '84497 080000' 8I1EAKS, BEGIN :TKEN CONTINUE AT NEXT INSTRUCTION, 
A10 .,"2002' ,,85161 003020 TST fDBKR4 
971 .,02006' fl01402 BEQ 2 • 
872 .,01010 ' ,,858"4 CLII 114 
813 '02012' "U402 8R )S 
874 "02i114' "121114 000002 2$ : MOV I2,R4 
815 '111202'" 0"5364 8915"26' 3$: OEe FDI!J(;l4(R4l 
1176 11112024' &00755 SII FDRCDN : BII AND WU T SOME MOllE 
877 ."2026' ee5264 "04712' u; INC LOOP(R4) ;COUNT AN ITERATIOII 
818 e02012 ' ,,26164 1761le ""41 \ 2' CMP LPCNT, LOOP (R4) ;DONE ENOUGH 
879 .1120.0' 1'91 1271 8GT PPF"DI ,NO, GO 00 MORE 
8U .02042 • (1142774 00"''''04 0(114634' RIC f 4,1I0VASAV( Fl4) II< ILL. REI.! TO SEND 
881 802050' itll9l167 177200 J'4P Lo;DON~ 

882 
R83 
11114 ; FD '''T ERROR 
88~ iJd,,,'j4' ~i2i6~ iH"i:';;0i iW4752' SF"l>.: ;;Oy Ii, 1"'100" (1<4) :oo"'r BOTHE;:t wAJ rlNG rOil r~r 
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886 802062' ~1271)4 177777 004672' HOV t177777,ABOPT(R4) ITELL INT ROUTINES TO GIVE UP 
891 ."2i17"'· "16401 004676' NOV CURLIN(RU,Rl ,GET CUR~ENT LINE IN'O 
989 .O211174' 11115261 9ge920 INCa 2e(Rt) ,COUNT ANOTHER ERROR 
889 8"2100' 126167 "'99020 176064 CMPa 2e(Rt),ERRLVL ITOO MANY ERRORS? 
89~ .02106' !'I027H 81.1 .ORCDI JNO GO !RY AGA!N 
991 .92110' ;,42714 0011094 004634' aIC .. ,ttDVASAV(R4) IKILL REQ TO SEND 
892 Ih,2116' "0"167 177222 JNP DROP :GIVE UP ON THIS LINE 
893 
iiH 
895 :rULL DUPLEX RECEIVER UNEOUTS COME HERE 
990 892122' 11112704 ,,02054' "1'14716' f"OTOI NOv .JERR,RECRTN(RU : sET UP CORRECT RETURN 
897 1f"2130' 1110"167 "el124 JNP ROTO ,GO REPORT REC TINE OUT 
891; 
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899 
900 ,SUBROUTINE TO RECEIV!': DATA 
901 :CALLED WITH A JSR PC,REC 
902 : ArTER SETTING LOCATIONS RECAOR(R4)' RECCNT( R4), RECTIN (R4), VCTSAV (R4), 
903 :AND DVlSAV(R4). RETURNS ON ERROR OR RETURNS 
904 : 2 BYr!:! PAST CAtI. !F NO ERROR 
90S 1 
906 ""'2114' 1'12064 004716' RECI MOV [R6)+,RECRTN(R4)ISAVE RTN lDDR 
91117 9\l2140' 0164"1 004640' MOV VCTSAV(R4),Rl , GET VECTOR lOR 
901l "02144' 01271 t 902244' MOV 'RECINT. (Rt> IMOVE IN INT. ROUTINE ADR 
909 "0215'" 06",421 ADD 1'4, (1'1)+ ICORRECT FOR WHICH LINE 
910 "02152' 111)711 175634 MOVB BR1dRl) ,MOV IN PRIORITY LEVEL 
9tt ..,2156" 9a5ii164 094672' CLR ABORTeR4) :CLEAR lBORT YLlG 
912 '02162' 012764 009002 904664' MOV t2,SYNCNTCR4) ,MUST GET 2 SYN CHARACTERS 
913 '9217'" 1'05764 004766' TST rDP'LAG(R4) ,'ULL DUPLEX? 
914 ""'2174' 90141<1 BEQ 15 ,SR I' NOT 
915 0,,2176' 052774 0"0120 004634' BIS 1129, tDVlSAV(R4) ,KICK orr REC 
916 01'2204' O16402 004716' MOV RECRTN(R4),R2 ,GET RETURN lDDRESS 
'H7 I}02210' ,,62702 900904 ADO ,.,1'2 :rD RETURN 
918 1'02214' ." O207 MOV 1'2,1'7 : RETURN 
919 802216' 912700 00l26~' 1&1 MOV ,RDTO,R9 :RETURN lDDR 
9210 1'102222' 010401 004660' MOV RECTIM(R4),Rl ,HOW LONG TO WAIr 
911 1102226' 912702 090090 MOV .0,R2 ,SHOWS ITS A REC wAIT 
922 .02232' 952774 0e0120 1'04634' 81& U20,.DVUlVCRU:ENABLE INT lND READ 
923 902240' fl00167 002912 JMP TIMKEP ,EXI T TO TlMKEP AND Wll T 
924 
925 : RECEIVER INTERRUPT ROUTINE 
926 I 
927 1f"2244' 01'ii1405 RF:CINTI (lR U 
9211 602246' 1Jt0446 MOV R4,-(R6) ,SAVE 1'4 
929 11"2250' 910346 MOY Rl,-(R6) ,SAVE Rl 

93" "2252' "12704 909"92 NOV '2,1'4 ,SET UP rOR SECOND LINE 
931 (,02256' ,,,''''4113 BR 2' 
932 .92260' 1110446 181 MOV R4,-(R6) ,SAVE R4 
9)) ""'2262' iH9346 MOV R3,-(R6) ,SlVE Rl 
934 "e226~ , 9350"4 CLP R4 : SET UP rOR FIRST LINE 
9J~ ~0?2~6 ' ~~~~~} ~~~6)!" ., .. ~O1! DY!.!!!1!!~!) ... ~~ ,GET '!'!!!!: DEV!CE !DDRESS 
936 .02272' ""'5764 004672' TST ABORT (I~4 j ". - :GIVE UP? 
917 /102276 ' ","'141'3 BEQ 3$ ,aR IF NO 
938 "02300' .42713 00f!160 BIC 1160, (R3) ,DISlBLE REC INT.S 
939 .02304' 9"9460 SR 7t ,lND LEAVE 
9410 0"'2396' 911364 904706' 3$ : MOV (R3),ERRWO(R4) ,SAVE STlTUS 
941 P.,2)12' 1116346 0"'00e2 MOV 2(R:».-(R6) I Sl VE CHlRlCTER AND ERR BITS 
942 ""2316' 9"'5764 0114664' TST SYNCNT(R4) ,ARE wt IN SYNC 
943 e"'322' 1191421 BEQ 5. IIlR IF 'lES 
944 "91324' 122716 99022O CMPB 1220. (R6) :IS IT l OLE? 
945 .,0233(1' ""'1406 BEQ 4S iaR IF YES 
946 "'02332' 126716 175636 CMPB SYNC, (Rb) ,IS IT A SYNC CHAR? 
947 .,,2H6' 11101449 B!:Q os :YES, IGNORE IT 
948 .02340' 1f42713 .,.,0020 BIC '2e, (113) :Ri-SYNC IF NOT 
949 "2344' 909435 fiR 6 • ILEAVE 
95'" •• 2346' O115.,64 ",04664 ' HI CLR SYNCNT(R41 ISHOIII WE'RE IN SYN 

951 .32352' iJ"'5764 1'104766' TST FDFLAG(R4) ;F'D SLlVE? 
952 ""2356' !0ail0} BPI. 5. iBR Ir NOT 
953 .9236'" 012764 1'100"'1~ 0"41~b' MOV 111" TSYNCT( R4) iLET TMT GO If fULl. OtlP 
954 11;'2166" ,"5767 175572 5$; 1"5T REPORT :REPORT F.Rfj NOli 01< LATEI'<1 



NUll DEC/Xl I SYSTEM EXERCISER MODULE 
NUAA.PII 

"ACYl I 27(732) 20-MAy-76 12128 PAGE 21 

955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
97) 
914 
975 
976 
977 
978 
919 
980 
981 
982 
993 
994 
995 
986 
981 
98~ 

999 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 
1004 
1005 
101i16 
1007 
1008 
101119 
101111 

'82372' ,,1I10t) 
.",2374' 1115764 
..,24,,0' " .. 40 
'82402' IllS 7 I 6 
.82404' 1110 •• 6 
1112406' 0t 2664 
.,,,24U" 142164 
'82420' '10'11431 
1"2422' lft674 
.012426' 1115264 
."2432' f115l64 
1.2416' III14if6 
•• 2U.,' '85126 
182442' 15271 3 
...,2446' .12603 
182450' 112604 
•• 2452' 111111002 
802454' "6461 
9"2462' 8115726 
"2464' 14271 3 
8"2470' .126113 
"024 72' 1112604 
182414' 

0.2511J2' 005726 
fI"2511J4' 1112603 
"n586' "42774 
1f"25t4' 812767 
iJII2522' 06{11467 
iJ1I2526' 1160467 
• .,2532' P12604 
8112534" 

1f025 J4' 000084 

802542' 005804 
802544' 00i'l482 
'11112546' 012704 
002552' 116467 
H256A' 016467 
"2566' ,,16401 
",,2572' f11182 
1/102574' 0427.2 
1/1./12601'1' 0115764 
"2604" 1 "00l11l 
"2606" 1I1i'1267 
002612' e62761 

!l02621'1" 11114404 

iJIl26H' 111""0 

lIII4706, 

"04706' 
1000111'1 1110471116' 

004650' 515: 
004650' 
1104654' 

61% 
0l1li120 

71% 

1104702' 000"14 8'1 

000160 

'11016.. "1'146]4' 
11112542' 0011014 
0001110 
11.11"04 

002542' 00000'" 

1100002 

RPIROI 

PERRI 

III 

2. : 

1104634' 115210 31: 
0114706· 175264 
0.4676' 

177160 
,047.6' 

175242 
"02000 175234 

"0"1100' 

8NF 5ts ,Bit IF LATER 
TSTB ERRWD(R4) ,IS REC DONE BIT SET? 
8PL RERR : BR IF NOT 
TST (R6) ,DATA ERROR? 
8PL 5ts ,BR IF NO DATA ERR 
MOV (R6)+,ERRIID(R4) ,SAVE INFORMATIO!! 
BIC 1l000.16,ERRWD(R4) ,USE BIT 15 fOR fLAG TO RERR 
BR RERR+2 
MOVB (R6),8RECADR(R4) ,STORE THE CHAR IN BUFfER 
INC RECADR(R4) ,FOR NEXT TIME 
DEC RECC.teR4) ,COUNT IT 
BLE It , BR IF DONE 
TST (R6)+ :FIX STACK 
BIS 1121" (U) , RUD ANOTHEP 
MOV (R6)+,R) ,RESTORE Rl 
MOV (R6)+.R4 :RES10RE R4 
RT! ,RETURN 
MOV RECD(R4),RPIRO+2 
TST (R6)+ :FIX STACK 
BIC 1160, (Rl) :DlSABLE REC INT.S 
MOV (R6)+,R3 ,RES10RE REGS 
MOV (R6)+,R4 

, ----------------------------------------------------------------
PIRQ.,RECDN,BEGlN , RTI AND QUEUE UP TO COIiTlNUE AT RECON 

J ----------------------------------------------------------------

TST (R6)+ ,"IX STACK 
MOV (R6) +, U ,RES10RE REG 
BIC 11616, tDVASAV(R4) ,RESET THE RECEIVER 
MOV .2.,11+2 ,SET UP TO PIRQ TO 
ADD R4,. .. 2 :THE RIGHT PLACE 
ADD R4,1 .. 2 
MOV (R6) +, R4 J RES10RE REG 

,--------------------------------------------------------.. -------
PIRO.,2',BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 2S 

J ----------------------------------------------------------------
CLR R4 :SHOW ITS LINE" 
BR le 
MOV n,R4 
MOV DVASAV(R4),CSRA 
MOV ERRWD(R4),ACaR 
MOV CURLIN(R4),Rl 
MOVB (R1),R2 
BIC tt77768,R2 
TST ERRWD(R4) 
BPL DATAER 
MOY R2,l5TAT 
ADD .0028111',. AaTlT 

;5HOII ITS LINE 1 
,SET UP rOR ERR CALL 
JSET UP FOR ERR CALL 
,GET ADDR OF CUR LINE BYTE 
,GET VALUE OF LINE • 
,THROW OTHER BITs AWAY 

,IS IT A DATA OR LINE CHANGE ERR 
:8R IF DATA ERR 
= SET UP ERR INDICATION 
,SHOW WHICH TYPE 

J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UROU,BEGIN JDATI aET CHANGE , ..••....•..•...•.•.........••.•................................ 
EXIT' JEXIT TO MONITOR. MOUULE WUT FOR INTERUPT. 
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t1!11l 11,,'2626' 1t10261 175222 DATAEFlI MOV R2,AaTAT ;aET UP ERR LINE' 
1012 .. ,,2632' 116467 lI04707' 175215 MOV8 URWD+1 (R4hASTAT+UGET ERR TYPE 
HIl3 "0264"'" ,42761 1874110 175286 BIC I1,H.e,lnA! ~LEAVE ONLY ERR 8ITS 
1111 .. fl02646' 11"5264 805006' INC DTERR4(R4) ,SEE NOTE 1 IN FRONT Of LISTING 
1015 , ............••.•.•............................................. 
1016 082652 ' 104484 fl0.008, ERROR', BEGI" ;DUA ERR 
hll7 , ..............................•................................ 
11'118 iJlt2656" 1t85767 8112124 TST D1ERR4 
111119 ",,2662' iJlII1482 BEQ 11 
111121'1 "02664' 11050,14 CLR R4 
1021 &0266b' 1t0e4e2 BII 2. 
111122 11)026711' ,,, 2704 8110002 IS: MOV n,R4 
1023 '''2674' 105364 11050116' 2$ : DEC OTERR4(R4) 
1021 
1025 :CHECJ( ASTAT IN ERROR MEaaAGE 
1026 :8100XX • REC DATA plRITY ERROR 
til27 ; 0208XX • FRAMING ERROR 
1028 ,041111XX • OVERRUN 
1029 r XX ,. PHTaICAL LINE. 
1"'18 
1031 iJ82100' ."0167 l'l'1I2l0 JNP RRE? ,GO 00 AN ERROR EXIT 
1032 
1033 
111134 
1035 "'02704' 085.04 .. ECONI CLI! R4 ,SHOW WE'PE LINE 0 
1036 e.,2706' "'11402 8R 1$ 
1037 ",,27U' 01271114 000002 "OV .2,R4 rSHOW WE'RE LINE 
10311 .1I271t' 1142174 177771 0046)4' IS: 8IC 1177771,.DVASAV(R4) ; SHUT UP DEVICE 
tel9 "2722' "'511164 •• 4772' CLR RCVTO(R4) ; RESET TIME OUT RETRY COUNT 
li148 .02726' "A5064 elll5""" CLR RETTA8(R4) J ULL IMPENDING TIMEOUT 
11'141 1111112132' tll5167 0"0"'''0' 311 TST CKMSG J IS CHECK MSG ROUTINE BUSY? 
111142 ."2736' 011t420 BEQ III :BR IF NOT 
1"'43 •• 2740' ,,"5264 8115032' INC CHKR4(A4) ,SEE NOTE 1 IN fRONT or LISTINC 
111144 .1112144' 1114407 1I1'1lle0" , BREAU, BEGIN J TEMPORARY RETURN TO MONITOR •••• 
1"45 ".,2750' lU401 lII0800 111 , BREAU, BEGIN J THEN CONTINUE AT NEXT INSTRUCTION. 
li"46 • .,2154' "15761 1102052 TST CHKR4 
1047 "0276'" •• 140.l BEQ U 
1048 .1112762' 11851104 CLR A4 
1949 1.12764' '''''0402 8R 5. 
1050 ",,2766' fl127.,4 11"""02 461 "OV n,R4 
11151 iJ02772" 1/.5164 011511l2' 5$1 DEC CHKP4(R4) 
111152 "02776' ,,.,,,155 BR U 
1053 H300~' "16402 004644 ' 611 MOV A"SGB'( R4), R2 GET REC DATA 

'''54 133.,04' 026762 117776G 0"0006 CMP MSG-2,6(R2) IS HEADER CRC 01<1 
10'55 803"12' e"1407 BEQ 7S BR IF OK 
11156 1103014' lIil~161 175144 TST REPORT REPOPT ERR NOW? 
1057 "0302111' 1/1111055 8NE lL5 8R IF LATER 
111511 .,0311122' &12761 "0l001'1 175"24 MOV nU000, ASTAT SHOW ERR TYPE 
111159 ee303'" , ,,811466 BP RECERP 
1060 .03012' 1$: 
11161 ""3032' 1tH67 0"4616' 80,,11'40 "OVB ilCUPLTN(R4),9 • GET LINE. 
11'162 • 03040' \)42167 177760 "'''''''''32 AIC .1771,,0,91 LEAVE ONLY LINf: tiltS 
1116 , .03046' 11115767 175112 TST REPORT PEPORT BAD DATA? 
111164 '83"52 ' 81114"3 BEQ sa BII IF YES 
1065 .03054 ' 0'52767 100'-00 1110''''''16 eIS 1100111"'0,9& SET FLAG TO CKJlSG 
!PH '03"62' f!l62'02 e09!1lI!p. AS: At'!l 1II'J,R2 GET ."oP OF "SG 

SEQ fl045 

SlQ 0046 
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1067 111"3066' iHe26T 000010 
1068 .93072' II1oH567 000002G 
1069 11103076" H0000' 
1070 '''1100' "00000 
1011 50.He:!' !Jil0see 
te72 '0310.' 9"1"17 
1073 1103106' ,,66702 "0000i'1G 
1074 ""3112' 126722 0001'100G 
1;>175 803116' 81H025 
1076 '03120' 126722 00""0!C 
1077 (1.)3124' 981022 
1078 .03126' 06276. 000002 0".716' 
i;79 S031l4- il"S"6~ 01lS072' 
1~80 .931./d' 1109174 ,,0.116' 
109\ 
1082 
1083 Itit3144 ' ",)5767 175014 
1084 .03150' 0'" 01il I 
1085 803152' ""0770 
1086 
l1il87 "0315.' 1174"2 004676' 
1088 e03160' ".27"2 177761il 
1089 8;,316.' 185262 800252' 
1090 '33170' ".,0HI 
1091 
lE'92 
1093 8,H172' "05767 174766 
1094 ""3176' IIii'! 366 
1095 8032"",' 1612767 80.00f11 174646 
1096 • 93206' 117402 004676' 
1097 803212' 11.2702 177760 
1098 e"'3216' ,,58267 174632 
1099 ,03222 ' "05264 005012' 
110" 
1101 .",3226' 1""". 000000' 
111il2 
1103 '03232' "05767 001554 
i 104 ~0323b' .01492 
"05 ""3240' ,,"50". 
1106 1103242" .,00402 
1107 '03244' .12704 01""'002 
1109 .03250- .,"5364 005012' 
iilO9 56325 •• iaii67 177654 
1110 
1111 
1112 
1111 111,,326"" 1'12764 177777 0A.672' 
1114 "03266 ' "05264 "04772' 
1115 803272' 026467 00.772' I 74"i72 
1116 .03300' "'U043 
1117 .1il1302' lit 7467 004b)4' 1745.2 
11111 933311-1' 842774 177771 0".634' 
1119 .03116' 316467 00.634' 174'524 
1121il .a3324 , 1"6401 00.676' 
1121 UH30' I 11l1il2 
1122 ","3.332' ,,427"2 177760 
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tt23 
1124 
1125 
1126 
1127 
11 28 
1119 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
! 137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
11 4'5 
1146 
11.7 
1148 
1149 
1150 
1151 
1152 
1153 
lI54 
1155 
1156 
1157 
1158 

1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
11 1" 

8dH36' 862702 
,,"3342' "10267 
1983346' ,,"5264 

"83352' 1 84484 

003J56' 085107 
"'IilH62' ,,01402 
803364' 0"5004 
.,0H6b' 81l1il402 
"03310' 0127,,4 
"0H74' 0"5364 
.01400' 085064 
"03404' "lit8t 74 

803410' ,,164191 
0~3414' 105361 

,,1l3420' "05364 
"03424' ,90767 

"03426' ",'2664 
.03432' ,,35"64 
803436' et6401 
11834.2' ,,62701 
ee34.6' IJl2711 
801452' 860421 
.03454' 116711 
~e3~62" ,eS~6:4 

'03464' 0127"64 
.03472' 01U03 
,"3476' 0"'5764 
""3502' "IH417 
1t03504' 1 e0"03 
.83506' iJ12764 
803514' 012763 
803522' 116763 
"'03530' 1116402 
"03534' 1)62702 
.035.0' ',0207 

.,835.2' flI2700 

.,In546' 016.01 

... 3552' 012702 

.,03556' f'12763 

.. 03564' 116761 

.03572' ,00\(.1 

001000 
174506 
"05016' 

000000' 

.,01434 

".,""1il2 
0051il16' 
004172' 
00.716' 

"0.676' 
000"20 

804712' 

0"4746' 
904752' 
0".640' 
"0000. 
003576' 

174332 
e9~672" 

1100010 00.750' 
904634' 
0".766' 

177777 004 75f>' 
001il120 0"'0004 
174446 000"'06 
00.746' 
"'08004 

004022 ' 
004742' 
000004 
000120 Iillll'l" 04 
174404 0"0~leli 
000460 
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MOV R2,91+2 
JSR R5,CJ(MSG+2 :GO CHECK MSG 
BECIN 

9&: 0 
Il 
SR X4 ;BAD RETU?N 
ADD MSGSIl, R2 ;POINT IT TO '4SG CRC, DATA wAS OK 

CHI'S CRCMSG, (P2)+ :CHECj( 1ST CRC finE 

BNE CEF 
CIIIPB CRCMSG+!, CR2). :CHEelC SECOND 

8NE crR 
ADD .2,RECRTN(R.) ; GOOD RETURN 

~RET2 CLR RtT'l'l'HR4) :KILL IMPENDING '!'lMEOUTS 
JIoIp ,RECRTNCR.) 1AND GO BACI( 

: 
Hz TST REpORT : REPORT tilR NOW OR LATER? 

BNE X5 :BR Ir LATER 
BR RRET :OTHERWISE RETURN 

: 
X51 MOVB i1CURLtN(R.),R2 :GET CURRENT LINE • 

BIC 1177760,P2 
;COUNT AN ERROR INCB ECOUJlr(R2) FOR THAT LINE 

BP RRET ;ANO RETUPN 

: 
CERI TST REpORT :PEpORT NOW OR LATER? 

BilE X5 :BR If' LATER 
IIOY .09 •••• ,A5TA1 : INDICATE ERROR TYPE 

RECERRI MOVS 'CURLIN (P.), R2 :GENERATE LINE • 
SIC 1177768,112 J 
BIS R2,ASTAT :ADD 111 LiNE. 
INC CRCRUR4) JSEE NOTE 1 IN FRONT OF LISTING 
r ............................................................................ 
ERRORS, BteIN :CRC ERROR 
J .................................................. ** ........ *.***** 
1ST CRCR4 
BEQ U 
CLR R4 
SR 2. 

1$1 MOV n,R4 
2SZ DEe CRCR4(R.) 

•. n;;p RREt j8:'0 IlETt.HH;l 
J 
JI~£AO TIME OUT ~OUTINE 

ROTOI MOY 11 '77777 ,ABOP1( II.): TELL INT ROUTINES TO GIVE uP 
INC RCnO(R4) :COUNT ANOTHER RETPY 
CMP RCYTO(R.) ,ERRLVL ;ENOUGH TPYS? 
BNt .. JBR If" NO 
MOV 'OYlIAV(R.),ACSR:GET REC STATUS 
BIC 1177771, ,0Ylau( R4) JKILL ALL BUT OTI' 
MOV DVASAV(R4),CSRA JpUT AOOR IN FOR ERR CALL 
MOV eURLIN(U), PI ;GET AOOR or CUR LINE BYTE 
MOVB CR1),R2 :eET VALUE OF PHY LINE • 
BIC 117776" R2 :THRON OTHER SITS AWAY 
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ADO 
MOV 
PIC 

1l000,R2 
R2,ASTAT 
ReTOR4(P.) 

; INDICATE REC TIMEOUT ERR 
: SET UP FOR ER CALL 
:SEE NOTE 1 IN fRONT Of LISTING 

r .......... ** ......................................................... .. 
ERRORS, BEGIN : REC TIMED OUT 
! ................................................................... . 

loST RCTOR. 
BEQ 1. 
CLR R4 
BR 26 

lSI MOV .2,R. 
2S1 DEC RCTOR4(R4) 

CLR RCVTO(R.) :RESET RETRY COUNT 
3$1 JMp 'PECRTNCR4) :ERPOR PTN 

4$1 MOV 
DECB 

DEC 
BR 

CURLIIf( R.), PI 
2IilCRI) 

LOOp(P4) 
38 

JGET ADDR or CUR LINE 
: DEC ERROR COUNT TO CORR.,;cT FOR 
: INSUING INC 
:CORRECT FOR LATER CALLING THIS A GOOD RUN 
JRETURN 

; SUBROUTINE TO TPANSMIT DATA 
;CALLED WITH A JSR PC,T"'T 
;AFTEP SETTING LOCATIONS TXAORt(Rl), TXAOR2CR.), TXCNT1(R."TXCNT2(R4), TMTIMCP4)' 
;VCTSAV(R.), DVASAV(R.), SUBROUTINE CTS MUST BE CALLED FIIIST, 
: PETURNS ON ERROR, RETURNS 2 BYTES PAST NORMAL RETURN 
: IF NO ERROR 

T"'TI 

1 $: 

MOV 
CLR 
MOV 
ADD 
MOV 
ADD 
MOVS 
CLl'! 
MOV 
"OV 
TST 
BEQ 
BPL 
MOV 
MOV 
MOVB 
MOV 
ADO 
MOV 

MOV 
MOY 
"OV 
MOV 
!'Inve 
JMp 

(Sp)+,TMTRET(P.) :SAVE RTN ADOPESS 
'fM'fOON(R4l :INITIALIZE FLAG 
YCTSAVCP4),RI :GET PEe VECTOR ADDPESS 
",Rl :"'AICE IT TMT YECTOR 
ITMTINT,(R!l JMOVE IN INT ROUTINE ADDRESS 
R.,CRI)+ :CORRECT rOR wHICH LINE 
BRl,( In) : MOV IN pRIOlllTY LEYEL 
l!!Ol'!T!!Hl ~C!"E!P. TIllE OUT "SOP.T n,,(: 
1l0,TSYNCT(R.) ;SENO TEN SYN C~ARACTERS 
DVASAV(R.),R3 :GET DEVICE ADDRESS 
FDFLAG( P4) ; ARE WE FULL DUPLEX? 
28 :BR IF NOT, ELSE 
U : SJ(I P IF MASTER 
'177777,TSyNCTCR.) :MAICE TMT WAlT F'OR A REC'D SYNC 
1120,4CR]) :SET TMT INT ENABLE 
SYNC,6CR3) :SENO A nLL CHAR 
TMTRET( R4), P2 : GET BAD RET ADOP 
",R2 :MAKE IT THE FULL DUPLEX PETUR .. 
R2, P7 J AND PETURN 

.TXTO,R0 
TMTTIM(R4),RI 
",R2 
1l20,4(P3) 
SYNC,6(P31 
TIM"E!> 

TIME OUT RETURN ADDR 
HOW LONG TO WAlT 
SHOIII ITS TRANSI\ITTER 
SET TMT INT ENABLE AND SF-NO Bl T 
SEND A FILL CHAI< 
EXIT TO THIKEP ANO loUT 

SEQ' 00.7 

S<:O 0"48 
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1179 
1190 
1191 
1182 
1183 
1194 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1282 
1203 
1204 
12115 
1206 
1207 
1208 
1289 
1210 
121 I 
1212 
1213 
1214 
1215 
1216 
1217 
1219 
1219 
122" 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
123" 
1211 
1232 
12H 
1234 

,,"]576" 001HII5 
.,U60"" 0U446 
""3602" 11111146 
"03604" lit 2'1'4 
.it361"" .e04C113 
PiH612" ,10446 
"il3614" "UH6 
1'03616" i"'511,H 
,,))620" '115764 
, .. H624" 100417 
.,U626" et64113 
,03632" .,05764 
'03636" 0"Ut 5 
"IUU0" .,05764 
803644" '01414 
.,03U6" 117463 
""3654" 005264 
•• H66"" '05364 
"03664" .1260) 
"H666" 012604 
,'U67"" 0"0002 
"03672" ,,"5764 
"03676" "01407 

"1t37""" I 0'H02 
",,370Z" ,05l64 
...,31,,6" 116763 
"~3714" '''0763 
."3716" 117463 
ihl3724" 015264 
tle3730" '05364 
.~3734" 601175) 

"~373b" 1142763 
."37H" 6126"3 
le)74b" ""5064 
803752" 862764 
80376"'" 885704 
Ih.,3762" ,,"1Il0. 
eVl]764" 012604 

e,H766" "110004 

"03774" "12604 

''''4004" "'50'4 
""4006" "00174 
.. ,,.itI2" 112704 
" •• 016" ."011. 

000002 

004634" 
90.732" 

004736" 

004726" 01'10"06 
884726 " 
004736" 

004756" 

904756" 
174262 900006 

004722" 000006 
904722" 
994732" 

90012", 01'10004 

905076" 
000002 004746" 

80.004" 000"0~" 

804012" 00000"'" 

004746" 
009002 
004746" 

I TMT INTERRUPT fiOUTlNE 
I 
TMTINTI BA 

MOV 
MOV 
MOV 

II 
R4,·tSP) 
A),·UP) 
12,1'14 

:SAVE 114 
JSAVE R3 
;SET TO LINE 

lSI 

2'1 

BR 
MOV 
MOV 
CLA 
TST 
81011 
NOV 
TST 
8N[ 
1ST 
BEQ 
HOVB 
INC 
DEC 

21 
j,4,.(SP) ,SAVE R4 
R),.(SP) :SAVE R3 
R4 ,SET TO LINE " 
ABORT(A4) ;GIVE UP? 
TIUIT ;BP IP' YES 
OVASAV(R4),Al JGET OVA 
TXCNTI (1'14) :FIRST BUfFER TMT"t:.O? 
fTBUF I BN IF NOT 
TXCNT2(U) ;SECONO BUFFER TMT"EO? 
TIDONE JBR rp' YES 
tTXAD"2(A4),6(A)) ,8ENIl NEXT SYTE 
TXADR2(R4) JMOV ADOAESS POINTER 
TXCNT2(R41 ,COUNT IT 

TIEXITI NOV 
NOV 
RTI 

(R6)+,R) ,RESTORE 1'13 
(R6)+,A4 ;RESTOR[ 1'14 

,RETURN 
FT8UFI tsT TSYIICT(RU 

2. 
,SENT ENOUGH FILL CHARS? 
;BR If YES 

111 

211 

I 

8EQ 

8141 
DEC 
NOYS 
81'1 
Mon 
INC 
DEC 
BR 

; IF N[GITIVE 
11 ,SEND TILL RECINT CLi::ARS TSYNCT 
TS¥NCT(R41 JELSE COUNT IT 
SYNC,6(Rl) ,SEND IF YES 
TIEUT ;lNO LEAVE 
nUD"1 (1t4)'6(R3) ,S!NO NEXT BYTE 
TXADRtcR4) ;NOVE ADDRESS POINTER 
TXCNTtCRU ;COUIIT IT 
TI!XIT :ANO LEAVE 

:ALL CHAR"S HAv!: BEEII TNT"ED 
TIDON!. BIC 1128,'(R)) :I(ILL TMT"ER 

NOV (1t6)+,R3 ,RESTORE R3 
CLR RETTA8+4(R4) ;ltII.L IMPENDING TIMEOUT 
ADD 12,TMTRE'rCU) ;MAI(E IT A GOOD RETURN 
TST R' ,LINE 0 OR I 
8NE 11 ,BR IP' LIN!: I 
MOV (1'16)+. R4 ; REStORE R4 
J •••••••••••••••••••••• - ••••••••••••• --•••••••••••••• - ••• - - ••• - •• 
PIRQ.,21"BEGIN : R'l'I AND QUEUE UP TO COhTINUE AT 2$ , ........ -.-................... _ .. _ ............... _. -........... . 

liz NOV (R6)+,U ;RES'l'ORE 1'14 , ..... _ ......... -................... _-..................... -.... -
PIRQ.,lI,IIEGIN , RTI AND QUEUE UP TO CONTINUE AT 3$ , .... _ ......... -............ _._ ......... _ ................... -----

21: Cl.R R. ,SET TO LINE" 
JMP !!TMTRETCU) ,RETURN 

311 MOY I2,R4 JSET TO LINE 1 
JMP ftMTRET{U) : RETURN 

NUU DEC/XII SYSTEM EXi::RCISEF< MODULE 
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1235 
1236 
12)7 
1H8 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1147 
114'" 
1249 
1250 
1251 
12')2 
1253 
1254 
1255 
1256 
1257 
1259 
12')9 
1260 
1261 
1262 
1263 
1264 
12b5 
1266 
1267 
1268 
12b9 
1270 
1271 
1212 
1273 
1274 
1275 
1276 
1277 
1279 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1296 
1287 
1298 
1289 
1290 

.04022" 1112764 
8IH0)"'" '''6467 
8041<136" 062767 
• "UI44" 017767 
Ihl4052" 042777 
"406"" 01640111 
864064' 111102 
."'406b" 042702 
.84012" e62702 
804076" 010267 
.04102" "05264 

• 04112' 00115767 
1104116" 01111402 
1t0412"" 00')004 
804122" ,,",H02 
,,04124" 012784 
'041)0" ""5364 
.04 t H' ,iJlJl74 

"-'4140" 812664 
H4IH" ,,16481 
.04150' 111:1711 
H4154" ,,60421 
.04156" 116711 
.04162' 032774 
'84170" 0"1402 
1904172" 016407 
.04176" '''2774 
I""'2,H" 104400 

"0421"" ""0004 

111'14216 " 

D0421b" ""0o,,4 

.0.224" 012704 
1104230" ""0401 
,"4232" US,"',. 
.04234" 032771 
'''4242' 1'''1755 
804244' 0.2774 
IIJ!tI4252" i!' 61';!7 

\77777 
904634" 
00000 • 
174000 
177767 
004676" 

177760 
095000 
173752 
005022" 

000000" 

""0704 

008002 
005022" 
004746" 

004762" 
004640" 
004206" 

173630 
020000 

8"4762' 
000046 

: !lOU'l'IN!: rp' TRANSMIT TIMtS OU'l' 
, 

111'14672" TXTDI 
174012 

MOV 1177777,180R'l'(U) fTELt. INT ROUTINES TO GIVE. UP 
MOY DVASAV(R4),CSRA ,GET ADDR OF STATUS 

174804 
174000 
173770 

1$1 
211 

ADD ",CS"A ;MAltt IT TNT CSR 
MOV 'CSIIA,ACSII :SAVE STATUS 
BIC 1t77767,'CSRA ,KILL TRANSMIsSION AND I,.T 
NOV CURLIN(RU,Rl :GET ADO A or CUR LINE 
NOVB (111), R2 ,GET VALUE 
8IC 1177760" R2 ;LEAV!: ONLY LINE • 
ADD ne00,R2 :INDICATE TMT TIMEOUT 
MOV R2,AlTAT ,SET UP fOR ERROR CALL 
INC 'l'X'l'OR4(Pt) :SEE NOTE I IN FRONT OF LISTING 

7*······~················.,.··.···*·.· ... ·*······ ....... "'4* .... ........... * ... ERRORl,BEGIN ,TMT 'l'IMEOUT , .............................................................. . 
TST 'UTOR4 
BEQ I. 
CLR R4 
81'1 :21 
MOV 12,1'14 
DEC TXTOR4(R4) 
JMP tTMTRET(R,) ;SAD RETURN 

ISUB GETS CL!:AR TO SEND FOR LINE IN DVASAV(R4) AND VCTSAV(R4) 

CTSI MOV 
MOV 
MOV 
ADO 
MOVB 

(R6l+,CTSRET(R4) ;SAVE RET ADOIIESS 
VC'I'SU(R4),Rl ,GET YECTOR AODR 
.CTSII/T, (Rt) IMOV IN INT AOUTIN!: ADO II 
1'14, (RI)+ :SHOWS WHICH LINE 
BR1,(Rtl :GET SRI LEVEL 

"046)4' BIT 1200,"",IIDVASAV(R4) JIS CLEAII TO SEND UP? 
BEQ 
MOY 

0046 H" RTSS!:TI MOV 
fXIT. 

liNT ROUTINE 
CTSINTI BR 

RTSSET ; SR IF NOT 
CTSRET( 114),1'17 ; RETUIIN 
146,.OVASAV(R4) :SET REQ TO SEND 

JEXIT TO MONITOR. MODULE wAIT fOil INTERUPT. 

18 ;DIFFEAENT PIRQ"S 
r ._.--.------.----.--.-.----------._.--------.--._.--------------

004224' 01i1000"" PIRQ.,2S,BEGIII : RTI AND QUEUE UP TO CONTINUE AT 2' 

lSI 

"0811102 25: 

35: 
0201110111 0P46H" 4$: 

0"'0040 t:I~46 H" 
~04762" 

J ------------.----.--.-.----------------.-.--.-------------------

,--.. -.-... -._ ... -.... -._ ...... -.. _._--......... _-.-.... _---.. __ . 
PIRQ.,lS,BEGIN , RTl AND QUEUE UP TO CONTINUE AT 3S ,_._.---.......... _ .. _ ................ -. __ .... -...... -.-.-.. _-._-
MOV '2,1'14 :SET UP FOR LI"E I 
BR 41 
CLP 114 
BIT 120""0,IIDVASAV(R 
BEQ RTSSi::T 
BIC "",IiIDVASAVCII4) 
MOV CTSP[T(R4),P7 

SET UP fOR LINi:: ° 
) ,IS CLEAR TO SEND SET? 
GO TRY AGAIN IF NOT 
DISABLE DATA SET CHC INT"S 
RETUPN 

SEQ 0049 

SEQ 0050 
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1291 
1292 
1293 , 
1294 1ALL ROUTINES COME HEpE IoIHILE WAITING FOR 1/0 
1295 ,ROUTINE Ei'j"HF.R UCi<$ o~r sECOioiD LinE, nOTIFYS 
1296 J ROUTINES OP' TlMEOUTS, OR JUST DOES BREAKS. 
1297 ,1/0 ROUTINES TIIAr FINISH UP BEP'ORE TIMEOUT VALUE 
1298 ;MUST CLEAR LOCAT!ON RE!TAB(R~) +9 IF RECEIVER OP +4 
1299 ; if l'M'i', 
1390 ,CALLED IoIITH A JMP TO TINICEP AfTER LOADIhG 
1391 R0 • WHEPE TO RETURN IF' TIME OUT 
1302 , Rl • HOW LONG TO WAIT (IN SECONDS) 
lHi3 R2 s e H' ITS A REC TIMEI!o!G OR 4 IF ITS A 1:';'1' iIi~r! 

1304 R4 " " F'OR ACTIVE LINE 8, 2 FOR ACTIVE LINE 1 
1305 
1396 
1307 '94256" .60492 TIMKEpl ADD 1\4,R2 ,FIGURE OUT WHICH TABLE ENTRY 
1399 .64260 ' 81111162 995962' MOV Rl,TlMTAB(R2) ,STORE HOW LONG TO WAIT 
1309 904264 ' 067762 9091l01lG 9"'5962' ADD tIThE, TIMTlB(ft2) ,ADO PRESENT TIME 
1310 894272' 810462 905102' MOV R4,RtTA!(R2) ,SAVE WHICH ACTIVE LINE 
1311 804276 ' ,.10062 395072' MOV R9,RETTA8(ft2) ,WHERE TO RET TO, PLUS 
1312 ,IF' THIS ENTRY IN TA8LE IS 
1113 ,0 THEN NO TIMEOUT WILL 
Ill4 ,OCCUR FOR THIS ENTRY SET 
1315 304302' 022767 800002 OOO160 CMP '2,LINACT ,ARE 2 LINES GOINGl 
1316 '04311<" .,,"410 SEQ TIMCHIC :BR IF n:s 
1317 .04312' ell5704 TST R4 ,ARE WE LINE O1 
1318 894314' 091402 BEQ 1$ J BR IF' Y1!:S 
1319 1104316' ,,"5OO4 CLR 1<4 , IF' NO MAKE 

IT ° 
1320 .04321J' &00402 SR 2. 
1321 1f04322 ' .'2704 900002 lSI MOV 12,R4 ~ WE WERE ° SO NOW DO 1 
1322 .04326' 8119167 174332 2S1 JMP GETNXT ;GO DO OTHER LINE 
1323 
1124 
1325 1104332' 012702 005072' TIMCHKI MOV 'RETT_8,I<2 ~GET lDDR OF TIME STATUSES 
1326 flH336' 1105722 UI TST (R2)+ ; ANY WAlT GOING ONl 
1327 1164340' 081926 BNE U ;SR IF' YES 
1328 9a4342' 82a227 1105102' 1151 CMP R2,IRETTAB+le ; ARE WE DONE LOOKING 
1329 004346' P01373 BNE IS ; BR BACK IF' NO 
133O 804350" 1I~5767 000424 TST PASTI" ,TIME F'OR END OF' PASS 
1331 .04354' 1101402 SEQ 2. ,8R IF' NO 
1332 80143'56' 8901b7 009064 JMP EPASS ;GO REPORT END OF' PASS 
DB 
1334 &94362' 805767 000410 2. : TST SPKP'LG ~ ARE wE ALREADy IN A BREAK? 
133'5 &,;,436,,' 0111401 SEQ l$ :8R IF' NO 
1336 iiJ0437" , 134400 EX!'l' ,EXIT TO MONITOR, MODULE WAIT FOR INTERUPT, 
1337 3S1 1338 804372' 012767 0000O1 O00376 MOV '1, BftlCF'LG 'SHOW WERE DOING 8REAK 
1339 804400' 104407 980000' SREAKS,8EGI" ,TEMPORARY RETURN TO MONITOR,." 
1340 '04404" 104407 000000' BRU.KS, BEGIN ; THEN CONTINUE AT NEXT INSTRUC'IION, 
1341 "0441A' 005967 008362 CLR BRKF'LG ; SHOll WERE SACK 
1342 004414' "00746 SR TINCHIC 
1343 4$1 1344 tJ04Uo' 1J1I5742 TST -(ft2) ,MOVE R2 8ACK 
1345 004420' ,,27762 000000G 17777O CMP lIITINE,-leCR2) ; IS TIME UP? 
1346 .04426' e03002 BGT 5. ;BR IF YES 
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1347 1f04430' 005722 TST (R2)+ f BUMP R2 BACK AGAIN 
1149 1104412' 300743 BR 111 1 GO CHECK OTHERS 
1349 
1350 ihl44)4' 1116204 090010 5U MOV 10(R2),R4 ~SET R4 CORI/ECrLy F'OR WHICH LINE 
1351 804440' el1203 NOV (R2),R3 ,SA VE RETURN 
1352 ~0H42' 00S0! 2 C!.R (R2) :CLEiR 1H!S ENTRy 
1353 iJd4444' "U307 MOV R3,R7 ,JMP TO TIME OUT ROUTINE 
1354 
115'1 
1356 
1357 ,EPASS DOES END OF PASS CALL AND PRINTS ERR SUMMARY 
1358 ~ IF' LOCATION REPORT IS NOT' 
1359 
1361'1 304446' "35767 173'512 EPASSI TST REPORT rOO ERR SUM OR NOT 
136t .04452' 1101461 SEQ 5$ :SR IF' NO 
1362 "04454' 805267 009146 INC MSGCNT ,COUNT A PASS 
136) 33446'" 826767 009142 173476 CMP MSGeNT, REPORT ; TIME FOR A MSG? 
13b4 11)04466' e31053 8NE 5' ,IF NOT EVEN 9, SKIP MSG 
1365 00447~' 005067 000132 CLR MSGCNT 
1366 ;JUH4' 812700 899212' MOV ,PKYTU,R" ,nNO WHICH LINES ARE RUNN ING 
1367 00450'" ~I 2701 911252' MOV • SUM1+4, Rl ,POINTS TO MSG 
1368 "94'504- 1057U 15i TST6 (Re) : Is LINE III USl, 
1369 .,04'506' 103403 SNI 2. ,8R IF YES 
1370 !!J04S10' tt27U 954130 MOV .541)9,(Rl) rPUT xx IN • OF' lRRS 
1371 .64514' ""0427 SR 4$ 
1372 894516' 116OO2 009040 2S1 MOVS 32,(R.),R2 ,GET 1 OF' ERRS 
1373 .04522 ' 135060 990040 CLRB 32. (fte) ,RESET ERR COUNT 
1374 80452&' ,,22702 099077 CliP .77,R2 ,ANY GOOD MSGS 
1375 0"4532' ""2416 SLT 3S :SR IF NO 
1376 .04534' 819203 MOV I<2,R3 ,PUT IN MSG 
1177 '045)6' 842703 11777o 8IC 1177778,R3 rLEAVE ONLY LOW DIGIT 
1378 .04542' ,,6270J 99,,060 ADD U0,R) ,MAKE IT ASCII 
U79 .04546' , 10161 0"9001 ,,"OVB R), l(R1) ,STORE IT AWAY 
1380 "84552 " ,,06'02 ASR 11.2 ;GET NEXT DIGIT 
1381 '''4554' 806202 ASR R2 
1382 "04'15&' "1J6:!02 ASR 1/2 
, 'lQ~ !!~4S6!!'· ~621~2 p.e~{!!::e A~D • .c.t:l_ gl') =~l!(!: !'! ASCI! 
1384 804564' , 10211 MOVB R2, (Rl) ;PUT IT iN MSG 
1385 .04566' ""0492 SR U 
1386 ',14'57e' iH2711 042192 311 MOY 142182, (Rl) ,PUT IN AN 'BO' fOR 8AD 
1387 11.114574' ,052160 411 INC RB ,8UMP IIINE POINTEII 
1388 "04570' fl62701 OO0010 ADD 1l0,ftl ,POINT TO NXT MSG 
1389 804602" ,,20027 000232' CMP R0,IPHYTA8+20 ;DONE 
1)90 ,04606' ,,191336 SNE IS ;GO DO MORE 
1391 .,164610" taHI I ~"4622' lI"e~0~' ""SCN,, ,",SUM, BEGIN ,ASCII MESSAGE CALL WITH COMMON HEADER 

1392 
1)9) 

tl94 ."4616" 55: 
1395 ""4616' 104402 800000' ENDPSI, BEGIN ,SIGNAL END OF' PASS. CONTINUE AT RESTRT 
tl96 
1J97 "04622' 011162 • MSUI4: SUM 
1398 804624' 177777 -I 
t399 
141'0 ."4626' 11""00" MsGeNTl i! :COUNTS END PASSES F'OR MESSAGE CALL 
141'1 ..,.04630' 8"""""" MAS!! : ,USED F'OR SIC'ING IN LOOPS 
14<12 ","46)2' """,.",p; NXTLHil I; ;ADP or ,.EXT LIN 
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l4el '''4634' ,'''0,,;, DVASAvr 8 ,HOLDS OVA FOil ACTIVE Lee 
14.4 ,"4616' lit",,.,, • ~HOLDS OVA rOil ACTIVE 1.11 
14.5 .. 464-" ue" •• VCTSlVs " :HOLDS VCT FOR ACTIVE Lie 
14"b •• 4642' f'UI""0 .. ,HOLDS VECTOR FOR ACTIVE LII 
14'" •• 4644' ""5112' AMSGBr. MSGln ,ADDRESS or MSG BUFFER ° 
14"'9 .. 84646' ,,.7\12" MSGBrl ,ADDRESS OF MSG BUrFER 1 
1409 aa4650" " ... e0 RECADRI II -CURRENT REC WORD POlNTER ° 1410 ",,4652" .''"""0 " ;CURRENT REC WORO POINTER 1 
1411 .",4654" ""0,,. RECCNT' ° ,REC nTL COUNT rOR " 
Itt2 '''4656' "'00;' 

'" 
,REC B 1TE COUNT FOR I 

1413 ,a4660" ."" •• 0 RECTIMI ° ,TEMP HOLDS TIME OUT VALUE FOR A REC 
1414 .04662" .",,.,,,, " ,SAME BUT rOR LINE 1 
1415 ."4664" """""" SYNCNTI '" 

-COUNTS HOW MANY SYN CHARACTERS REC 
1416 '04666" '''1",,,11 " ;SHOULD WAIT FOR. 
1417 ,."467." '"'''''''' LINACTS " ,HOLD THE NUMBER OF LINES RUNNING,"-2 
1418 1J,4672" ""'"'''' ABORT. " ,ABORT FLAG FOR 1.18 
1419 '114674" ... "." " :AlORT FLAG FOR 1.11 
1423 '''4676" "'''''''''' CURLIN a " ,POINTS TO STATUS BYTE rOR CURRENT L.~ 

1421 ."47"",' .""'0 " ,POINTS TO STATUS BYTE rOR CURRENT 1.11 
1422 ,.,,4702" '1127'4" RECDI RECDN ~IIHERE TO PIRQ AFTER REC DONE 
1423 e.4104" "02711'" RECDN+4 

:HOLD5 ERR WORDS TEMPORARILY 1426 '''4706" "'"'''' ERRWDs ° 1425 '19471"" """e"0 • ,HOLDS ERR NORDS TEMPORARILY 
1426 '04712" ""0""" LOOPI " :HOLDS LOOP COUNT FOR LINE. • 1427 "~4714" ,,""""0 " ,HOLDS LOOP COUNT FOR LINE. 1 
1428 .,,,4716" """""" REC"T"I " ,HOLDS RETURN ADDR FOR LINE .O 
1429 .. .,472"- ,if.""" " ,HOLD' RETURN ADDR rOR LINE f1 
143~ .,.722" '"'''''''' TUDRO " ,HOLDS liT AOOR TO TMT rROM, LINE " 1431 ."472." """""" " ~SAMf: fOR LINE 1 
1432 .,,4726" """""" TUDR2s " ,HOLDS 2ND ADD" TO TMT rROM, LINE" 
1433 lJiJ473" , 1M"""" " :SAMI rOR LINE 1 
1414 "4732' '''0'''0 TXC"Tll " :HOLDS 1ST TNT COUNT ro" LINE" 
1435 ."4734' """"0O " ,SAME ro" LINE 1 
1436 ."4736" """""" TXCNT2. " ,HOLDS 2ND TNT COUNT FOR LINE 0. 
1437 '"474''' """"0" " ,IAMI rOR LINE 1 
1438 804142" "0"~"0 T14TTIMI " ,HOLDS TINE OUT TIME FOR LINE" 
1419 '''414." """""" " ,SAME rOR LINE 1 
1440 "4746' U"""''' TMTRETI " ,HOLDS RTN ADOR rOR TMT, LINE" 
1441 '''475'''' ".,,,"03 " :IAM£ FOR LINE 1 
1442 ,."4752' .IJ,00" TNTDONI " ,rLAG rOR wHEN A TNT IS DONE 
1443 .04754' """"0" :5.\MI: rOR OTHER LINE 
1444 ."4756' "'''''ol'' rSYNCTI ,HOLDS • or SYN CHAR TO SEND, LINE ° 
1445 (111476'" """""" ,SAME rOil LINE 1 
144& .04162" '"'''''''' CTSRET. ,HOLDS RUURN ADDR FOR CTS 
1447 IIe4764' .,,'"'''' :SAME rOR LINE 1 
1448 "".'66" 'UI"""" FDf'LAGI ,0 IF HALF DUPLEx, 1 IF FULL 
1449 88417"" fill"""" 1450 ."4772" """""'" RCVTO. ,COUITS RtC TINE OUT PETRU 
1451 ""4714" ""0"0e 
1452 fl0477&' 0"if""" BRI(FLGI : IS A ONE DURIIIG IIREUS 
1453 .85"""," oIiH~"'" PASTIMZ ,HAS l 1 WHEN ITS TIME FOR END OF PASS 
1454 \}05",,2' ";,,,,,,,, DROPR41 ,EXIT rUGS 
1455 ,,1'5"'''4' • .,00"0 
1456 ,,"5""6" "ee.,,,,, DTERR4a 
1457 ."501"" ,"''''0 
1458 '''5'''12" 1)0"""" CRCR4e 
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1459 .,.5i'114" .,0,hle0 It 
1460 "05016" "e .. "" RCTOR41 " 1461 
1462 ''''502'''' """"" " 1461 *,05022" . " .. ," TXTO"4 • " 1464 "if5"'24 " 8;'8e0" " t465 "",5"2/)" """e"0 FDBICR41 " 1466 
1461 1J0503"" ,,",,"ee 8 
1468 11"5012" 8"""." CHICR4. " 1469 61150U' ,""1'1''' " 1470 
1471 , , .1' , 
1473 ,RI HAS ADDR O~ VECTOR 
1474 ,R0 HAS LIlliE • IN LOw BITS, "nURNa WITH ADD" 0" VECTOR IN Rl 
1475 .05036" GETlDlilS 
1476 '6)5036' "'''046 MOV R",-(R6) :SlVE R" 
1477 .,0504,," 8427"0 177760 BIC 1177760,1'1' ,SAVE ONLY LINE • 
1478 ""5"'44' 88141'14 1$1 BEQ 2. ,DONE 
1479 je5i446' &62701 """1'1" ADD lIe,Rt ,BUMP TO NEXT LINE 
14A0 805052" .0'.11"0 DEC R" ,ADDED ENOUGH TIMES 1 
1481 ."5"'54" 8"O773 BR it ,GO BACIC 
1482 835056' .,t2600 281 NOV (R6)+,R0 ,REStORE R. 
1483 8"506"" ""1112,,7 RTS PC ,RETURN WITH OVA IN Rl 
1484 
1485 , 
1486 .e5e62" eif"e"", TIMTABI " ,If HEN to TIME OUT FOR REC,LINE 
1481 8"51'64' ,,,,.,,,,,, " :WHEN TO TIME OUT f'OR REC,LINE 
1488 '''5066" 8""88'" It ,IIHEN TO TIME OUT ro" TXT, LINE 0 
1489 •• 5078' •• e000 8 :WHEN TO TIME OUT FO TXT, LINt. I 
14911 '''58''" il10800 flETTABI " ~ WHERE TO ~ETURN FOR REC LINE 0 
1491 ""5074" 1JiJ""'00 " ,WHERE TO RETURN FOR "EC LINE 1 
1492 ""5076" ""08"'" 0 : WHERE TO RETURN rOR TXT LINE 0 
1491 .05100" """ .. '" 8 : IIHERE TO RETURN FOR TXT LINE I 
1494 .05102" il01J0"" IInAB. '" 

:HOLD R4 rOR RETURNS 
1495 .,,5104' "0""'" " 1496 1J05106" "0""'''' " 1497 ""51U" ,,00""" it 
1498 
1499 , 
, 5"0 • 05112" "31010 MSGBF0: .8LICW 528 • ; REC BUFFER FOR LINE" 
1501 • "7132 " ""1810 IISGBf II .8LICII 52 •• :"EC BUFFER rOR LINE I 
1502 fll 1S2" 177777 FILLI 117777 : 4 CHARACTE"S OF nLLER flYTES 
15"3 811154" 177777 177777 
15114 .11156" ", 145"" A[,Rnp. MDROP 
15"5 .1116"" 177777 -I 
15if6 .EVEN 
1<;07 111116l' ."5.15 "44523 '41516 SUMI .ASCII ~15>cl2>"SINCE LAST MSG PI!:R LIN£, IN oCTAL 'cI5>CI2> 
1588 "111791' "20105 940514 052121 
15"9 .,1116" "464U ,,4)523 "51'1114'" 
1510 IHI2"4" ,,511"" ,,46"40 047111 
1511 .,,212" 826105 ,,44440 "2illlli 
1512 IlH 122"" 841517 8411524 ,,201 14 
1513 811226" ''''5015 
1!i14 .. It :1)0' !,I44514 842516 112144111 • lSI; II "l.lNf.. • £"PS'CI5><12> 
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1515 .11236" 020040 051105 051522 
1516 11H12U" Ihl5elS 
1517 1111246" 13001>" 02&455 1'130060 SUMI : .ASCll '0e--ee'< 1 5><12> 
1518 .11254" 305015 
1519 QU1256.- 310460 02&455 33iHlU .ASCiI "H--jiIi'Ci5><i 2=-
1520 .. 11264' "05015 
1521 iU1266' 031060 821>455 030~6H .Ascn '12--fle'<15><12> 
1522 IIH 1274" ,,"5015 
i5H 
1524 
1525 fH 1276" 031460 026455 03081>0 .ASCII '83 __ "0-<15><12> 
1526 e11304' ,,"501S 
.527 Ii 131116- 832066 !2i~6455 !ii;iiH:i6l-i .ASCII ~04=~". ~<15)o<12> 
1528 011314- 005015 
1529 
1530 
1531 
1532 "11316' 032460 026450; "30060 .ASCII '''5 __ '''''<15><12> 
1533 11111324- ,"S"15 
1534 011326- 833060 026455 03"060 .ASCII "'--''''-<15><12> 
1535 '11334' ,,"5~H5 
1536 .11336' 033460 026455 030060 .lSCII "7--""<15><12> 
1537 811344' ""5015 
1538 1111 t 346' 03"061 026455 030060 .ASCII '18--"0'<15><12> 
1539 111354- 0"5015 
1540 IU1356' 0)0461 026455 030060 • ASC II '11--"0'<15><12> 
1541 in 1 )64' 005015 
1542 .11366" 031061 026455 030060 ~lICII '12--""'<15><12> 
1543 '11374- "05"15 
1544 "11 376' ,,31461 026455 030060 .lSCll '13--"'0'<15><12> 
1545 .11404' 0050t5 
1546 ell 4"',,' ,,32061 026455 030060 .lSC 1 I '14·-,"<15><12> 
t 547 1111414- '''''5015 
1548 .11411>' 032461 02645'5 030068 .lSCII '15--"e'<15><12> 
1549 .11424' 095015 
1550 811426 • 033061 02&455 030060 .ASCII '16--",0'<15>< 12> 
1551 '11434' ""5015 
1552 .11436' 833461 026455 010060 .lSCll 't'7--~e'CI5><12> 
1553 tUI444' !la50'5 
1554 
155'5 till 1446' "0" .BYTE , 
1556 011450' .EVEN 
i '557 
1558 ~1l45~' 1'144514 042516 1i153440 MOROP. .lSCIl 'LINE Wls DROPPED' 
1559 011456' !l515"1 042040 047522 
1560 011464' 05012" 042105 """ 1561 "00""1 .END 
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ABOPT ,"4672R 8q6* 911* 936 1113* 115h 1189 1237* 14181 
ACSP ""0052R 469. 997* 1117* 124"* 
ADDP 1f""006R 448. 643 71112 
ADROP Pll156R 7ii7 15041 
AMSGB. 1J04644R 745 814 84" 1053 14",. 
~5B ~"0056R 472! 
ASTAT "d0 ... 54R 4711 10~]* t004* 1011* 1012- 10ll* 1058* 1095* 1,,9811 1124* 1246* 
AWAS "0"060R 4731 
BDCNV a G 11 
BEGIN ""''''''''0R 445. 624 625 658 659 672 724 787 868 869 979 991 100b 

1016 1044 1045 1069 lUll 1127 122] 1227 1249 1278 1282 1339 1]40 
1391 1395 

BITe ,. , .. 01i1i11 482. 
BITI ... "0002 4A2' 
BITI0 .. '02izj0" 4R2 • 
BITll .. 0"400IJ 4821 
BIT12 0: "000111 482. 
BIT1 ] ,. a2"'00:i! 4A2. 
BIT14 .. (f400izj0 41'12 • 
BIT15 .. 1 "0""~ 482' 
BIT2 .. 80d004 482. 
BIn '" "00010 482. 
BIT4 .. ''''''02'' 482. 
BITS .... 0111040 482. 
BIT6 .. ''''01''''' 482. 
BIT7 .. 80020" 4112. 
BITA .. """403 482. 
BIT9 0: "01000 4AU 
BREAKS" 104407 482. 658 659 868 869 1044 1045 1339 114" 
BRKFLG .04176P 691* 728 1334 1338* 1341* 1452' 
BPI '0"012R 45O. 910 1158 1269 
BP2 ""001 JR 4511 
CDATAS" I.H414 482. 
C.R 1f03172R '075 1017 U9H 
CHKR4 ,,"S032P 687* 688* 1041* 1046 1051* 14681 
CKMSG ,. 482' '041 1068 
CF!C~SG~ ....... G 4!!2~ !9H !9,?~ 

CRCR4 "95012R &79* 680* 1099* 1103 110811 1458. 
CSRA IJ0A050R 4671 996* 1119* 1238* 1239* 1240 1241-
CTS IJ04140R 759 80S 839 1265' 
CTSINT .94206R 1267 12761 
CTSPET ."4762R '265* 1272 1290 14461 
CURLIN .,04676R 697* 778 827 8A7 998 1061 10A7 1096 1120 1138 1242 1420' 
DATU.R C"2626R 1002 '''11' DATCKS= 104417 482' 
DATER'" '''4405 482' 
DERP lfe130"R 762 7741 
DEVSETa 4831 626 
DONE 1100774R b95 716. 
DROP eel344R 781 7A5. 830 892 
DROPR4 peS0"2R 675- 676* 786* 788 793- 14541 
DTEPR4 ,0500bR 677* &78* 1014* 1018 1023. 14561 
DVASlV e046HR 704* 7ftj* 768 77.* 8,,9. 826- 8A0* 1i91* 915* 922* 935 984* 996 

'038- 1117 1118* 1119 I1bl 1191 1238 1270 1273- 1287 1289* 1403' 
DVIDI 3il0014R 452. bn 
ECOUNT ,,"iIl252R 5521 10~9. 
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ENoPSS- 18H02 492, 1395 
ENDS _ 'II44e) 482. 624 672 724 
EPASS lIIe4446R 7319 1))2 1360. 
EPRCNT lf~e~)eR 459. 
E~RLVL 1f09172~ 4911 780 829 889 1115 
ER~NS a 104410 4821 
EP~ORSa 10H04 492t le96 1016 1101 1127 1249 
EPRTAB '992J2~ 533t 
ER~Wo a94706R 949. 956 961'1. 961· 997 19et 1012 14241 
EXITs = 10Hge 4821 733 862 1998 1274 1)36 
f'DBICR4 .95026R 685. 696· 867. 87e 875- 14651 
FOf'LAG ""4766R 735. 739* IJB- 913 951 1162 14481 
fO~CDN e01760R 845 8651 876 890 
FOTO .02122R 855 8961 
FERP HI314R 751 777t 
FERRI '''1316R 776 778 • 
FTLL • 11152R 758 804 851 lSI'I2t 
FTBU, 003672R 1193 121iJ21 
GERR .81554R 808 8261 
GETlDR '''5936R 793 706 1475. 
GETNXT IhI0664R 6941 7"1 771 Il22 
GETPASz 10441 ~ 4821 
GWBUF,_ 1 "4412 492 • 
HERR • 01562R 819 8271 
INIT H90np 4561 
JERR tJ02954R 844 853 885' 896 
LINACT 1104670R 693- 71'1h 716 767. 1115 141H 
LNDONE 1f01254R 7671 794 823 881 
LOOP .04712R 709. 764· 765 820· 821 877- 878 1141· 14261 
LPCNt .00166R 499. 765 821 878 
MAP22,a 194415 482' 
MASK 894630R 627- 611 611 631 639· 14'U 
140 :: ....... ex 712 
MDArAS .90272R 576. 
MDMTAB "'''''312R 69H 
MDROP 811450R 1504 15581 
MOON AM 809000R 4461 
MODSP "00164R 457 4110' 
MSG z •••••• 4921 1054 
MSGBF0 11105112R 1497 1590' 
MSGBFI e9H 32R 1408 1501. 
MSCCNT 11104626P 655. 1362· 1363 1365- 1400' 
HSCHEDI: G 4821 754 800 846 
MSGNS z 104411 492' 797 1)91 
MSGSIZ", 492' 746 755 8911 815 841 848 1013 
"4SCS' = 104416 482' 
MSCS '" 1 04406 41121 
"4SUIoI 2194622Fl 1391 I39H 
NXTLIN e04632R 692- 694 696 699· 141'121 
OACNV = 11 
ONEPEC 801150R 49) 752' 78l 
ONETHT ."1472P 494 910' 
Op,N z .000,10 447 453 460 461 462 463 464 465 466 41>7 4b9 471 412 

473 482' 
PASCHT 1100026R 458' 
PASTI'4 1105000R b90- 726· lllil 1453' 
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PHYTAB """212R 5111 628 6)5 653 692 694 719 722 1 Jb6 1389 
PIRQ$ a eilt""lH 4112. 979 991 1223 1227 1278 1282 
POPSP '" 11105726 4821 
POPSP2a 822626 482' 
PP • 01052R 713 135 • 
PPFD ~"16"'4R 739 9361 
PFFDI 1i'Jl624P 8401 879 
PPHOM 1i101406R 741 799. 822 
PPHOM2 "1'Jl534Fl 8tl 820' 831 
PPHOS fl01104Fl 744. 766 
PPHoS2 !l0124"'R 7'i3 7641 784 
PPTY z '9001'" 482. 
PPTY0 a '0""'00 4821 
PPTV, '" .iII"'", •• ' 4~?' 
PPTY2 _ 8""1"\! 4P2. 
PPtY3 a ""1'140 492. 
PRTH '0021'0 482' 
PRTY5 a '00240 450 451 482. 
PPTY6 a HI'300 4112' 
PIlTY1 .""340 4921 
PS a 177776 4921 
PSW _ 177776 492. 
PUSH ""5146 4112. 
PUSH2 a "24646 482' 
PWRCNT. C 482' 670 
QUES a '''4401 4112. 
RCTOR4 .,,5916R 691- 692· 1125- 1129 1134· 146'" 
R("VTO 1II"4772R 711'· 1"39- 1114* 1115 1135. 1450. 
ROTO .,H260R 897 919 l11l1 
RF-C e02134R 750 818 843 906' 
RF-ClOP fl84b50R 745· 914· 848- 963- 964- 14091 
RECCNT r04654P 746· 741- 8t5- 816- 841- 842- 965· 1411' 
REeD .if4702R 972 1422' 
RECON .02704R 979 1015. 14:22 1423 
RECERR 110320bR 1059 1096. 
RECINT 1f022HR 908 927. 
RECRTN 804716R 896- 906- 916 1078· Hl8ll 11)6 14281 
RECTIM .04660R 74h 749· 817- 920 141H 
REPOPT .00164R 496. 9'54 1056 t863 1 1'111 1 t(9) 1369 1361 
RERP "025"2R 957 962 982' 
RESTRT '''0532R 474 657 67 fIJI 
RETTAB .95072R 1040. 1079* 1217* Ult * 1325 1]28 14901 
RPIPO 0e2474R 972. 9771 
RRET .IHl34R t0ll 1,,79' 1085 1890 11"9 
RSTPT H0062R 474' 
RTSSET .04176Fl t 27t 127H 1288 
R4TAB 1105102R 13\0. 14941 
SRlDR ."00S2R 4b8, 
SPlRf.1 "00202R 49b. 
SPARE2 ."0204R 4971 
SPARE) • 00296R 4911 • 
SPARf.4 e00210R 499. 
SPOINT 1t"0024R 4571 614 
SPSIZ z 11"0040 11 475 
SPI 110161'116R 4531 64111 
STAPf "i'l03J2R 456 bn. 
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STn 1Ii10020R 455. 
SUM 1111162R 1397 1507. 
SUMt _U246R 1367 1517t 
SVR0 ~000)2R 4b0, 
SVRl ~"\t0HR 4611 
SVR2 t'i""'36R 4b2. 
SVP3 809040R 4631 
SVP4 ,0\t042R 4641 
SVR5 1II"'011'HR 465: 
SVRb 800046R 4b6. 
SYNC IJ0\HHR 4Q2. b47- 648 946 1167 1177 121'17 
SYNCNT 804664R 912- 942 950- 1415' 
TIDONE ee3716R 1195 1215e 
TIEXIT 003bb4R 1190 1199. 1208 1212 
TIMCHK "4332R 718 1316 1325. 1342 
TIME :a 482. 1309 1345 
TIMF:LN ",,017eR 490. 748 749 760 806 817 856 857 
TIMKEP 8042S6R 859 923 1178 13071 
TIMTAS 805ilb2R 130h \309* 1486. 
TI4T HH26R 7"1 807 852 1152' 
TI4TDON 1604752R 861* 865 885. 1153· 1442' 
TMTINT e03S 7bR 1156 11811 
TMTRlT I"04746R 1152- \168 1211· 1230 1232 1257 lU,,, 
TMTTI'" 1!'04742R 760. 806· 1174 14181 
TPX .. B000ee 482. 
TPAPX • • 0011l20 482. 
TSYNCT H4756R 953· 1160· 1165. 1202 1206. 144U 
TUDPI 1t.,4722R 75410 80O· 846* 1209 121O. 14381 
TUOP2 1t04726R 75810 804- 851. 1196 1197* 1432' 
TXCNTI 004732P 755- 756- 801· 802· 848- 849. 1192 1211- 14341 
TXCNT2 .04H6P 757. 803* 850· 1194 1198. 1436. 
rXTO 1f04022R 1173 12371 
TXTOR4 805022P 683* 684* 1247. 1251 1256. 1463' 
VCTSAV l>"'4640R 707. 907 1154 1266 1405. 
VECTOR "'0010R 449. H5 
WAIT = G 482' 656 
WASlDP e00054R 470. 
XfLAG ."000SR 4471 
X4 1J01144R 1072 1083' 
XS IhHt54R 1057 1084 10871 1094 

.. IU147tR 1500. 15011 1556. 

, ABS, iJ0"'il0>1 000 
1'It1471 "01 

ERROPS DETECTED: I 
DEFAULT GLOBALS GENERATED I 

-NUlA, NU,U/SOL/CRFI SYM .. DDXCOM, NUAA 
RUN.U14E:: 7 12 I SECONDS 
PUN-TI14E RATIO: 5312.,.2,5 
COPE. USED: BK (15 PAGES) 
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.REM , 

IDENTIfICATION 

PRODUCT CODE: MAINDEC-lt-DXNQA-A-D 

PRODUCT NAME: DQ-11 DECNET DEC/Xlt EXERCISER MODULE 

DATEI 

MAINTAINER: DEC/Xtt DIAGNOSTIC GROUP 

THE INfOR~ATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATIO~ ASSUMES NO 
RESPONSIBILITY rOR ANY ERRORS THAT MAY APPEAR WITHIN. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COpIED IN ACCORDANCE WITH THE 
TERMS or SUCH LICENSE. 

DIGITAL EQUIpMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
UsE OR RELIABILITY OF ITS SOfTWARE ON EQUIpMENT THAT IS NOT 
SUPPLIED BY DIGITAL. 

COPYRIGHT ec) 1976 DIGITAL EQUIpMENT CORPORATION, MAYNARD, MASS. 
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1 • ABSTRACT 

THIS TYPE OF DEC/Xlt MODULE, REFERRED TO AS DEC NET DEC/Xll MODULE, 
WILL DETECT SYSTEM INTERACTION ERRORS WHEN RUN IN CONJUNCTION WITH 
OTHER DEC/XII MODULES EXERCISING OTHER D~VICES ON THE SYSTEM. 
ERRORS ARE REPORTED ON THE SYSTEM CONsOLE AS THEY OCCUR OR AS A 
SUMMARY REpORT, AT THE OPERATORS OPTION. IN ADDITION, THESE 
MODULES MAY BE USED TO VERIFY THE CONDITION OF THE ASSOCIATED 
MODE~S AND COMMUNICATION LINKS. IT WILL ONLy TEST COMMUNICATIONS 
PATHS CAPABLE OF RUNNING DDCMP~ THIS MEANS THE DEVICES MUST USE 
NO PARITY, 8 LEVEL CODE, AhD TERMINALS CANNOr BE TESTED. 

NOTE 

THIS DOCUMENT ASSUMES FAMILIARITY WITH 
THE PHILOSOpHY AND OPERATION OF DEC/Xll. 
THE DFTAILs OF LINKING, LOADING, AND 
RUNNING MODULES UNDER DEC/Xll CAN BE 
FOUND IN THE DEC/Xli USEPS DOCUMENTATION 
AND REFERENCE GUIDE, MAINDEC·ll.DXQBA •. 
THE READER SHOULD ALSO HAVE READ THE 
DEC NET DEC/XII USER·S GUIDE, 
MAINDEC-l1-0XQBC, WITHOUT THROUGHLY 
UNDERSTANDING THAT DOCUMENT, THERE IS 
LITTLE HOPE OF SUCCESSFUL TESTING. 

HARDwARE REQUIREMENTS 

THESE MODULES REQUIRE A COMpLETE PATH FROM A COMMUNICATIONS DEVICE 
TO A COMMUNICATIONS DEVICE. THIS MAY BE ACCOMpLISHED THROUGH A 
VARIETY OF ~ETHODS: 

A. 1 PROCESSOR, 1 COMM. DEVICE, AND A LOOP BACK DEVICE WITH 
MODEM SIMULATION CAPABILITIES. (MUST RUN FULL DUpLEX) 

B. PROCESSOR, 2 COMM. DEVICES, 2 MODEMS 

C. 2 PROCESSORS, 2 COMM. DEVICES, 2 MODEMS 

UP TO SIXTEEN LINES CAN BE HANDLED BY ON~ MODULE BUT ONLy 2 
LINES ARE KEpT RUNNING SIMULTANEOUSLY. 

SOFT~ARE REQUIREMENTS 

A. THE DEC/Xl1 MONITOR MUST BE QABK OR A LATER REVISION. 

B. T~E N1A? 
~ONITOR* 

MODuLE MUST BE CONFIGURED DIRECTLY ArTER THE 

SEQ 0061 
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C. ALL NETWORK MODULES MUST BE CONFIGURED NEXT. 

D. THE N2A? MODULE MUST BE CONFIGURED NEXT.* 

ONE OF THE 3 CLOCK MODULES MUST 8E CONFIGURED NEXT. 
KwA?, KWB?, OR KWX? 

EITHER 

r. ANY OTHER DEsIRED DEC/XII MODULES CAH THEN BE CONFIGURED IN 
ANY ORDER. 

4. PRELI~INARY TESTING 

THE APPROPRIATE STAND ALONE DIAGNOSTICS MUST 8E RUN TO VERIFY THE 
CPU, AND THE COMMUNICATIONS DEVICE. THEN A DEC/XII EXERCISER 
USING THE CONVENTIONAL (MAINTENANCE MODE) DEC/XII MODULES FOR THE 
COMMUNICATIONS DEVICES MUST BE RUN. IF 80TH THESE STEPS PASS 
SUCCESSFULLY, DECNET DEC/XII MAY BE ATTEMPTED. 

5. PROGRAMMING CONSIDERATIONS 

A. OTHER THAN THE REQUIREMENTS MENTIONED IN 3 REGARDING THE 
ORDER IN WHICH MODULES MUST BE REQUIRED, THEsE DECNET DEC/XII 
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/XII 
MONITORS AND ALL OTHER MODULES. THE ONLY OTHER EXECPTION IS 
THAT FOR A GYVEN cOMMUNICATIONS DEVICE, THERE WILL NOW BE 2 
DIFFERENT DEC/XII MODULES CAPABLE OF BEING RUN, THE OLDER 
MAINTANCE MODE TYPE REQUIPING NO CONNECTIONS TO THE 
COMMUNICATION DEVICE, AND THE NEW DECNET TypE REQUIRING A 
COMpLETED CO~MUNICATIONS PATH. IT WILL BE pOSSIBLE (AND 
SOMETI~ES DESIREABLE) TO CONFIGURE 2 DIFFERENT DEC/XII 
MODULES IN ONE RUN TIME EXERCISER WHICH TEST THE SAME 
PHySICAL DEVICE. IF THIS IS DONE, ONLY ONE OF THE 2 MODULES 
MAY BE SELECTED FOR THE SAME RUN. 

8. USING THESE DECNF.T DEC/XII MODULES, IT IS POSSIBLE TO HAVE 
MANY NODES CONNECTED IN A NETWORK, ALL RUNNING DEC/XII 
TOGETHEH. ALL THESE EXERCISERS WOULD HAVE 8EEN STARTED AT 
DIFFF.RENT TIMES. DUE TO DIFFERENT HARDWARE ON EACH SYSTEM, 
RUN TIMES AND END OF PASS TIMES MIGHT VAR¥ CONSIDERABLY. 
THEREFORE IT IS NECCESSARY THAT THESE D~CNET DEC/Xl1 MODULES 
8E EXTREMELY PATIENT AND HAVE A HIGH RETRY CAPABILITY IN ALL 
OPERATIONS. THIS HOWEVER, MEANS IT SOMFTIMES MAY TAKE A LONG 
TIME (ON THE ORDER OF 10 MINUTES) BEFORE AN OPERATOR FINDS 
OUT A LINE IS DEFINITELY NOT RUNNING. 

c. DU~ TO THE EXCESSIVE PROGRAMMING COMpLICATIONS AND LARGE 

---.------_._--
* THESE ARF DESCRIBED IN THE DECNET DEC/XI1 USER'S GUIDE. 

SEQ 0062 



NCAA DEC/XII SYSTEM EXERCISER MODULE 
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151 
15~ 
153 
154 
155 
156 
151 
158 
159 
160 
161 
162 
161 
164 
165 
166 
161 
168 
169 
170 
111 
172 
173 
174 
175 
176 
171 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
199 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
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BUFFERS REQUIRED TO RUN MANy LINES FROM ONE MODuLE ALL AT THE 
SAME TIM~, IT WAS DECIDED TO ONLY RUN 2 AT ANY ONE TIME. IF 
THE MODULE I~ SET TO RUN 16 LINES, IT WILL RUN 1 PAIR FOR THE 
NUMBER OF TRANSFERS INDICATED BY LOCATION LPCNT, THEN IT WILL 
RUN A 2ND PAIR, THEN 3RD, ETC Up TO THE 8TH PAIR. IT WILL 
THEN RlPORT AN END OF PASS AND GO BACK TO THE FIRST PAIR, 
THEN 2ND, ETC. THIS FORCES SOME CONSIDERATIONS TO BE MADE 
WHEN CONNECTING LINES TOGETHER SO THAT A LINE IN THE ACTIVE 
MODE IS NOT WAITING ON A LINE IN THE DORMANT MODE. PLEASE 
READ THE DECNET DEC/Xii USER·S GUIDE, ESPECIALLY THE SECTION 
ON 2 LINES AT A TIME CONSIDERATIONS. 

D. THESE MODULES WILL, AS A GENERAL RULE, USE THE MINIMUM AMOUNT 
OF FEATURES OF A COMMUNICATION DEVICE REQUIRED TO SEND AND 
RECEIVE MESSAGES. THIS MEANS THAT CRC CALCULATING HARDWARE, 
CHARACTER RECOGNITION HARDWARE, ETC, WILL NOT BE USED. THESE 
FEATURES ARE FULLy TESTED BY STAND ALONE DIAGNOSTICS. 

OpERATING PROCEDURES 

A. THE MODULE IS CONFIGURED, LOADED, AND RUN AS SPECIFIED IN THE 
DEC/Xll REFERENCE GUIDE. 

B. CONSOLE SWITCHES ARE STANDARD FOR DEC/Xll 

C. THE N1A? MODULE wILL SOLICIT FROM THE OPERATOR WHICH TypE OF 
MESSAGE HE WANTS TO USE FOR DECNET ACTIVITY, THE OPTIONS 
INCLUDE, 

ALL ONES 
ALL ZEROS 
ALTERNATING ONES AND ZEROS 
A DIGIT (4 BIT) REPEATING COUNT PATTERN 
A PRECANNED ASCII MESSAGF. 
USER SPECIFIED BY TYPING IN 

D. TH~ N2A? MOnULE WILL MAKE ANy AUTOMATIC PHONE CONNECTIONS 
USING ANy DN-lt-S PRESENT AND WILL REQUEST THE OPERATOR TO 
DIAL ALL MANUAL CONNECTIONS. ALL OPERATORS AT EACH NODE 
UNDER TEST MUST REACH THIS POINT BEFORE ANY ONE NODE 
CONTINUES INTO THE EXERCIsIhG PHASE. 

E. THE N2A? ~ODuLE wILL REQUEST A CARRIAGE RETURN WHEN THE 
OPERATOR WANTS TO BEGIN EXERCISING HIS NODE. 

F. THERE ARE MANY oPTioNS wHICH MAY BE ALTERED BEFORE RUN TIME, 
THEY INCLUDE: 

(1) LOCATION 164 IS A SWITCH WHICH INOICATES WHETHER OR NOT 
ALL ERROR5 SHOULD BE PEPORTED AS THEY HAPpEN, IF 
LOCATION 164 IS NON-ZERO (EQUAL TO N), THEN ERRORS ARE 
rOTALLEO (ON A LINE BY LINE BAsIS), EVERY N PASSES THIS 

SEQ 0063 



NOAA DEC/XII SYSTEM EXERCISER MODULE 
NOAA.Plt 

207 
208 
289 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
221 
224 
225 
226 
221 
228 
229 
230 
231 
232 
23) 
2)4 
235 
2)6 
237 
2)8 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
251 
254 
255 
256 
257 
258 
259 
260 
261 
262 
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(2) 

(3) 

(4) 

(5) 

(6) 

TOTAL NUMBER OF ERRORS FOR THE PREVIOUS N pASSES WILL BE 
REPORTED. THE VALUE OF N IS THE VALUE OF LOCATION 164. 
THE MAXIMUM NUMBER OF ERRORS THAT CAN BE TALLEYED IS 256 
PER LINE, THEREFORE IF A LINE IS NOT KNOWN TO BE OF 
VERY GOOD QUALITY, THE VALUE OF LOCATION 164 TIMES THE 
VALUE OF LOCATION 166 SHOULD BE LESS THAN 128. 
(LOCATION 166 IS DEFINED NEXT.) THIS MEANS THE NUMBER OF 
MESSAGES PER PASS TIMES THE NUMBER OF PASSES PER SUMMARY 
REPORT SHOULD BE LESS THAN [28. IN THIS WAY, IF EVERY 
MESSAGE ATTEMPTED HAS AN ERROR ON BOTH TRANSMIT AND 
RECEIVE, THE ERROR TALLY WILL NOT OVERFLOW. IF TH~ LINE 
IS OF KNO~N GOOD QUALITY, THIS RESTRICTION MAY BE 
RELAXED. THE DEFAULT VALUE IS TO NOT REPORT TOTAL 
ERRORS.(LOC 164-0) OF COURSE DEC/XII KEEPS TOTALS fOR 
THE ENTIRE RUN, REGARDLESS. 

LOCATION 166 INDICATES HOW MANY ITERATIONS SHOULD BE 
DONE BEFORE AN END OF PASS IS CALLED. AN ITERATION IS 
NORMALLY ONE TRANSMIT AND ONE RECEIVE, IN EITHER ORDER. 
THE DEFAULT VALUE IS 8. 

LOCATION 170 IS A TIME SCALING FACTOR. THERE ARE MANy 
TIME OUT LOOPS IN THE MODULES, SOME SHOULD LOGICALLY BE 
LONGER THAN OTHERS. THE VALUE IN LOCATION 170 IS THE 
NUMBER OF SECONDS TO WAIT FOR THE SMALLEST TIME OUTS. 
SOME TIME OUTS WILL 8E A MULTIPLE OF THIS FACTOR, 
DEFAULT IS 30 SECONDS. 

LOCATION 172 IS AN ERROR TOLERATION LEVEL, ON A SINGLE 
MESSAGE BASIS. SO IF IN AN ATTEMPT TO DO ONE ITERATION 
(USUALLY A TRANSMIT THEN RECIEVE OR VICE-VERSA) THE 
NUMBER OF ERRORS REACHES THE VALUE IN LOCATION 172, THAT 
LINE IS DROPpED FRO~ TESTING, IF BEFORE THIS LEVEL IS 
REACHED, AN ITERATION IS CORRECTLY COMPLETED, THEN THE 
ERROR COUNT WHICH IS CO~PARED TO LOCATION 112 IS RESET 
TO ZERO. THE DEFAULT IS 10. 

LOCATION 174 CONTAINS 2 IDENTICAL BYTES fOR USE AS SYNC 
CHARACTERS, THE DEFAULT IS 113226 WHICH IS 2 BYTES OF 
226. IF THIS IS CHANGED, BOTH BYTES MUST BE IDENTICAL 
TO EACH OTHER. THIS LOCATION IS A DON'T CARE fOR 
ASYNCijRONOUS DEVICES, BECAUSE THEY "SYNC" ON THE FIRST 
BYTE OF THE ACTUAL MESSAGE, NOT ON PRECEDING CHARACTERS 
AS SyNCHRONOUS DEVICES DO. 

LOCATION 176 IS AN ADDRESS. IF THE OPERATOR WANTS TO 
RUN THE DEVICE IN RECEIVE-ONLY MODE, HE SELECTS THE LINE 
FOR HALF DUPLEX, POINT-TO-POINT, SLAVE. (BIT 1 - 1, 
BITS 4,5, AND 6 = 0'S IN THE PHYSICAL LINE TABLE. SEE 
ITEM 6-F-9 AELOW). THEN PATCH THE LOCATION POINTED TO 
BY LOCATION 17& FRO~ A 401 TO A 240. THIS ~ILL CAUSE 
ALL LINES 8EING TESTED IN HALF DUPLEX, POINT-TO-POINT, 
SLAVE BY THIS MODULE TO RUN IN RECEIVE ONLY MODE. THIS 
LOCATION MAY BE PATCHED BACK TO A 401 TO RESUME NORMAL 
REC-TMT TESTING. 

S~Q 0064 



NQAA DEC/Xlj SISTEM EXERCISER MODULE 
NQAA.P1t 

263 
264 
265 
266 
267 
269 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
)13 
314 
31S 
116 
317 
3t8 
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(7) LOCATION 209 IS AN ADDRESS. If THE OPER~TOR WANTS TO 
RUN THE DEVICE IN TRANSMIT-ONLY MODE, HE SELECTS THE 
LINE fOR HALF DUPLEX, POINT-TO-POINT, MASTER (BITS 7 AND 
5 = l'S, BITS 4 ~ND 6 = 0'S IN THE PH~SICAL-LINE lABL~. 
SEE ITEM 6-r-9 BELOW.> THEN PATCH THE LOCATIO~ POINTED 
TO BY LOCATION 2~0 fROM A 401 TO A 24~. THIS ~ILL CAUSE 
ALL LINES BEING TESTED IN HALF DUPLEX, POINT-TO-POINT, 
MASTER BY THIS MODULE TO RUN IN TRANSMIT ONLI MODE. THE 
LOCATION MAr BE PATCHED BACK TO 401 TO RESUME NORMAL 
TMT-REC TESTING. 

G. LOCATIONS OVA, VCT, BRt AND BR2 MUST BE SET TO PROPERLI MATCH 
THE FIRST DEVICE TO BE TESTED BY THIS MODULE. 

ERRO~ REPORTING 

A. ERRORS ARE EITHER TOTALLED AND PRINTED AS SUMMARIES ON A LINE 
BY LINE BAsIS, OR THEY ARE PRINTED AS THEY OCCUR. SEE 
sECTION 6Fl. THEY ARE 2 CLASSES OF ERRORS DATA ERRORS AND 
OTHER ERRORS. 

B. DATA ERRORS ARE ACTUALLY REpORTED ay THE NIA? MODULE BECAUSE 
THIS IS wH~RE THE SHARED DATA COMPARE ERROR ROUTINE IS 
LOCATED. SO ALL DECNET DEC/Xlt MODULE DATA COMPARE ERRORS 
LOOK LIK~ THE STANDARD DEC/XII DATA COMPARE ERROR MESSAGE 
EXCEPT: 

(1) THE MODULE NAME TYPED Is FfXX, WHERE ff Is fILLED IN TO 
BE THE NAME Of THE DECNET DEC/XII MODULE WHICH CALLED 
THE NIA? MODULE TO 00 THE COMPARE. IN OTHER WORDS ff 
REPRESENTS THE MODULE THAT "HAD" THE ERROR. 

(2) THE ERROR NUMBER Is A COUNT or THE DATA COMPARE ERRORS 
IN THE CURRENT MESSAGE BEING CHECKED, IT IS THEREFORE 
RESET TO ZE~O EVERY TI~E A NEW MESSAGE IS TO BE CHECKED. 

(3) ACSR CONTAINS THE ADDREss OF THE DECNET DEC/XI1 MODULE 
WHlCH CALLED THIS ROUTINE TO HAVE ITS MESSAGE CHECKED. 

(4) sBADR CONTAINS THE LINE' Of THE DEVICE WHICH HAD THE 
DATA ERROR. 

(5) WASADR CO~TAINS THE COUNT (IN OCTAL) Of WHICH CHARACTER 
IN THE MESSAGE THIS BAD CHARACTER WAS. 

(6) THE "SHOULD BE AND "~AS" ITEMS ARE NORMAL. 

C. OTHER ERROPS ARE REPORTED USING THE NORMAL ERROR CALL IN 

SEQ 0065 



NQAA DEC/XII SYSTEM EXERCISER MODULE 
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)19 
320 
321 
322 
323 
324 
325 
326 
127 
328 
329 
3)0 
331 
3)2 
33) 
334 
335 
336 
337 
338 
339 
340 
3U 
342 
343 
3f4 
345 
346 
J47 
348 
349 
350 
351 
352 
353 
354 
355 
356 
351 
358 
359 
360 
361 
362 
363 
364 
365 
366 
361 
368 
)69 
370 
171 
172 
113 
314 
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8. 

DEC/Xlt CSRA AND ACSP ARE STANDARD. STATC CONTAINS A CODED 

ERROP NUMBER, WITH THE CODE BEING CONSISTENT IN ALL DEC NET 
DEC/XII MODULES. THE LOW ORDER 2 DIGITS OF STATC CONTAIN 
WHICH LINF. HAD THE ERROR THE OTHER DIGITS CONTAIN THIS CODE: 

00t0XX 
0020XX 
8e10XX 
8040XX 
08S0X)!. 
0060XX 
8810XX 
0100XX 
01t0XX 
0120XX 
0200XX 
0400XX 

REC TIME OUT 
TMT CLOCK LOSS 
HEADER CRC ERROR 
tASG CRC ERROR 
TMT TIME OUT 
TMT NON-EXISTENT MEMORY 
TMT LATENCY 
REC DATA pARITY ~RROR 
REC NON-EXISTENT MEMOPY 
REC CLOCK LOSS 
REC FRAMING ERROR 
REC OVERRUN OR LATENCY ERROR 

THIS METHOD SHOULD ELIMINATE THE CONSTANT NEED FOR HAVING A 
LISTING ON HAND TO DECIDE WHAT THE ERRORS WHERE. THE FIRST 
TIME THE RUN TIME EXERCISER IS RUN AFTER LOADING, THE N1A? 
MODULE WILL TYPE THIS ERROR CODE LIST OUT TO THE SYSTEM 
CONSOLE FOR THE OPERATORS SUBSEQUENT USE. 

D. ALL ERRORS HAVE A RETRY LIMIT (SEE SECTION 6Ft) WHICH CAN BE 
MODIFIED. 

E. ON pOWER-FAIL, POWER-UP CONDITIONS, OECNET DEC/XII MODULES 
WILL DROP THEMSELVES. THIS IS DONE BECAUSE THE PHONE 
CONNECTIONS WILL HAVE BEEN LOST AND OPERATOR INTERVENTION 
WILL BE REQUIRED. 

TEST SEQUENCE 

LINES ARE TfSTED ~Y PAIRS IN SEQUENTIAL ORDER. THIS ORDER MAY BE 
MODIFIED BY MODIFYING THE pHYSICAL LINE TABLE. <SEE DECNET 
DEC/XII USEP'R GUIDE). THERE ARE SEVERAL TESTING OPTIONS WITH 
SLIGHTLY DIFfERENT FUNCTIONS MAKING UP AN ITERATION: 

A. POINT-TO.pOINT SLAVE. IN THIS CASE THE LINE WAITS TO REC~IVE 
A MESSAGE, WHEN IT DOES, IT CHECKS IT, AND THEN TRANSMITS A 
~ESSAGE BACK. IT WILL REpORT ERRORS ON EXCESSIVE WAITS. 

B. POINT-TO-POINT MASTER. IN THIS CASE THE LINE SENDS A M~SSAGE 
AND WAITS TO RECEIVE ONE IN RETURN. IT THEN CHECKS THE 
RECEIVED MESSAGE. IF IT TIMES-OUT, IT TRANSMITS AGAIN, IT 
WILL CONTINUE TO TIME OUT ANU RE-TRANSMIT UNTIL EITHER A 
MESSAGE IS RECEIVED, OR IT TIMES OUT COUNT EQU~LS LOCATION 

SEQ 0066 



NOAA DEC/Xli SYSTEM EXERCISER MODULE 
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375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
191 
392 
393 
394 
395 
396 
)97 
398 
399 
4 •• 
4'1 
4'2 
.13 .-. 
4.5 
4'6 4., 
408 
4.9 
410 
411 
412 
411 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
4]0 
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172, THE ERROR TOLERATION LEVEL. (SEl SECTION 6f4). IT WILL 
THEN REPORT AN ERROR AND BlGIN AGAIN. AfTER THE NUMBER OF 

CONSECUTIVE TI~E-OUT ERRORS REPORTED EQUALS LOC~TION 172, THE 
LINE WILL BE DROPPED. 

C. POINT-TO-POINT SLAVE RECEIVE ONLY. IN THIS MODl THE LINE 
WAITS ONLY TO RECEIVE, CHECKS THE MESSAGE, AND WAITS TO 
RECEIVE AGAIN. 

D. POINT-TO-pOINT MASTER-TRANSMIT ONLY, IN THIS MODE THE LINE 
JUST TRANSMITS AND THEN TRANSMITS AGAIN ,ETC. 

E. MULTI-DROp MASTER, IN THIS MODE, THE LINE WILL SEND A DDCMp 
MESSAGE OUT FOR THE ADDRESS CONTAINED IN THE MULTI-DROP MENU 
TABLE, WAIT TO RECEIVE A MESSAGE BACK, AND THEN CHECK THE 
DATA, 
* NOT YET IMPLEMENTED 

F. MULTI-DROP SLAVE. IN THIS MODE, THE LINE WILL WAIT FOR A 
MESSAGE WITH THE MATCHING ADDRESS. THEN IT WILL TRANSMIT A 
MESSAGE. 
* NOT YET IMPLEMENTED 

G. THESE BASIC ITERATIONS ARE REPEATED UP TO THE NUMBER OF TIMES 
IN LOCATION 166, (SEE SECTION 6F2) FOR EACH LINE SELECTED 
FOR TEST, AND THE END-OF-PASS IS DECLARED. 

9. PASS TIMES 

PASS TIMES ARE EXTRE~ELY CONFIGURATION DEPENDENT. DIFfERENT BAUD 
RATES, MESSAGE SIZES, AND TESTING MODES ALL GREATLY AFFECT 
THE PASS TIME. BELOW ARE SOME BALL PARK TIMES, BUT ANY ONE 
SYSTEM COULD VARY TREMENDOUSLY FROM THESEI 
-RUNNING ALONE, 1 LINE ON AN 11/05 AT 9600 BAUD,HALF DUPLEX, 
POINT-TO-POINT, WITH A 512 CHARACTER MESSAGE, TAKES 15 
SECONDS. 

NOTE 1 AT VARIOus MONITOR CALLS THROUGHOUT THIS MODULE, IT IS LIKELY THAT 
WHEN 2 LINES ARE RUNNING, A MONITOp CALL CAN BE MADE AND BEFORE CONTO~L IS 
RETURNED TO THE MODULE, THE OTHER LINE MAY CAUSE THE EXACT SAME CALL TO BE 
MADE, IN FACT, WHEN PUNNING 2 LINES FULL DUPLEX, IT MAY BE pOSSIBLE TO HAVE 
4 CALLS TO THE MONITOR FROM ONE SPOT IN THt MODULE, BEFORE THE FIRST CALL IS 
RETURNED FROM. THI5 IS WHy AT SUCH CALLS, THE CODE SETS COUNTERS 
BFFORE nOING CALLS, SO THAT WHEN IT IS RETURNED TO, IT CAN KEEp WHICH 
LYNE DID WHAT STRAIGHT e 

SlO 0067 
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431 
4)2 
4)3 
4)4 
435 
4)6 
4)7 
438 
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NOTE 2 WHEN RU~NING 2 DQ'S OUT or THE SAME MODULE WHICH ARE CONNECTED 
TO EACH OTHER, THE LOW ORDER (PER ORDER OF DVC, LOCATION 14) ONE 
SHOULO BE SLAVE, THF. HIGHER ORDER ONE SHOULD BE MASTER. FURTHERMORE, 
IF DOING THTS IN FULL DUPLEX, THE TIMEOUT CONSTANT (LOCATION 170) 
SHOULD BE HOD'ED FROM 36 TO 5 SECONDS.(IN OCTAL) , 

SEQ 0068 



NOAA OECIXll SYSTEM EXERCISER MODULE 
NOU.Pii 

439 .0000k1' 
440 •• 0000' 
441 
442 
•• 3 
444 
445 ,00001'1' 
446 &a9!!!ee' e505!6 04850! 040 
447 '001'1015' 00e 
448 iJ0001'16' ."S001 
449 1500010' ..,0004 
450 ~e0012- 24e 
451 <'00011' 240 
452 "00014' e<J000! 
453 3001'11b' IiJ"e"e0 
454 
455 ~0020' 14e0e0 
456 .001622' ,,"312' 
457 830024' ""164' 
458 '0tcl,,26' .'00"0 
459 "e1ll3111' ,,,"'880 
461/1 808032' "e.e0111 
461 '~0"34" ""'.0.0 
462 lfe0036' eit."0" 
463 .ee04£1' """'8e,, 
464 .e0042" , .. ,e",e 
465 '''0044' .,"e0e0 
466 "" •• '146' .8"'003 
467 .0.050" ee,08e 
468 "'0;J52' 
469 ""ih,S2" "e8080 
470 .,,,0054' 
471 .00054' 1J8e"e3 
472 800056' "0000 
471 '''0060" 30e00" 
474 '801'162' "~'662" 
475 
476 
477 
478 
479 
481/1 .80164' 
481 
482 
483 
484 
480; 
486 "00164 " il9iU'8" 
487 
488 
489 iJI'I8166' n0010 
He f::!eEH7!;l' ifee036 
491 '00172' eee012 
492 lIe0114' I I 3226 
493 .e0176' "eI3Ul-
494 ,002it0' "'81686' 

NOAA OEe/XII SYSTEM EXERCISER MODULE 
NOAA.PII 

495 
496 608202' ~e"e00 
497 .e0284' 1t0"e00 
498 '8"206' 3e080" 
499 1100210' ih'''00" 
Si&~ 

501 
502 
503 
504 
505 
506 
5;J7 
508 
5d~ 

510 
511 "0212" "00 
1512 118021]' "el 
513 gee214 " ee2 
514 1J1Il"'215" 001 
51S ."e216' 004 
516 ""8211' 005 
517 '''''220' 006 
518 "0221' 007 
519 ,"0222' "10 
520 .00221' 011 
~21 '''0224" O12 
522 '''022'5' 013 
'523 '0"226' 014 
524 "8227 ' O15 
525 "023'" 01b 
526 "0231' iH7 
527 
528 
529 
5J0 

-- -
532 
5H N0232' 1'100 
5]4 .""2])' 000 
535 ""2)4' 000 
536 '''''235' 00" 
537 1t00:.!36' '''''' ')]8 lIiIf"237' 0e" 
539 "824'" 11100 
540 000241' 0e" 
541 IUJ8242' "00 
542 ..,3241' 01110 
543 "8244' 000 
544 ."0245' 000 
545 .0it246' 0"" 
546 .,.'0247' 003 
547 P00250' 000 
548 00"'251' 00., 
54'1 
550 
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10MOO (NQAA ) • 1.4,5.5 
MODULf; H.ese.NOAA ,1,4,5,5, 
.TITL! NOll D!C/Xll SYSTEM !XERCISER MODULE 
DOXCOM VERSION 4 9/&1" 
.LiST 8IN 

f· .. •••••• ............ e ••••••••••••• • .. • .. •••••••• .. •••••••• ..................... 
BEGIN: 
MODNA"'! • UCH IMO~:' I :MOOULE IUME • 
XfLAGr .BYTE OPEN ,USED TO KEEP TRACK 0. wau •• USAGE 
ADDIII 1+" rlST DEVICE ADDR. 
VECTORr 4+e : 15T DEVlCE VECTOR. 
BRII .BYTE PRnS+0 llST BR LEVEL. 
SR2. .!;Y'!t rRU5.; i 2ND BR LEVEL. 
OVID! r +1 ,DEVICE INDICATOR 1. 
SRI: OPEN :SlIlTCH REGISTER 1 
; ........................................................................ 
STATr 1411""0 ,STUUS WORD. 
INITI START ~MODULE START ADDR. 
SPOINTr MODSP ~MODULE STACK POINTER. 
PASCNTr " ~PASS COUNTER. 
ERRCNTI e ~ ERROR COUNTER. 
SVRel OPEN ,LOC TO SAVE Rkl. 
SVRI r OPEN ~LOC TO SAVE Rl. 
SVR2: OPEN , LOC TO SAVE R2. 
SVR31 OPEN ,LOC TO SAVE R3. 
SVR4r OPEN ,LOC TO SAVE R4. 
SVRSI OPEN ~ LOC TO SlYE R5. 
SVR61 OPEN : LOC TO SAVE R6. 
CSRAr OPEN ,ADDR OF CURRENT CSR. 
SBADR: ,AUDR OF GOOD DATA, OR 
ACSRr OPEN tCONTENTS OF CSR. 
WASADIU iADDR OF BAD DATA, OR 
ASTATr OPEN ,STATUS R!G CONTENTS. 
ASB: OPEN ,EXP!CTED DATA. 
AWASr OPEN ,ACTUAL DATA. 
RSTRTr ~ESTRT , RESTART ADDRESS AFTER END OF PASS 

.REPT spstz ,MODULE STACK STARTS HERE. 

.NLIST 

.1I0RD , 

.LIST 

.ENDR 
MODSPr 
J .............................................................................. ** 

.GLOBL II.UT • TIME, MSGSlZ, CKMSG, CRCMSG, MSGHED, MSG,PWRCNT 
• CLOIL DEYSET 

REPORTr 0 rFLAG. IF .'. THEN ERRORS ON RECEIVED MSG'S 
, ARE TOTAL1.ED AND PRINTED EVERY • PASSES 
,IF ." ERRORS ARE ALL RE-PORTED AS THEY HAPPEN. 

LPCNTI 10 , ITERATIONS PER END PASS CALL 
T!Mt!.."! 39. :'!'!ME OUT FACTOR. IN SECONDS 
ERRLVLI 11'1. , NUMIER OF ERRORS TOLERATED 
SYNCr 113226 J 2 BYTES OF snc CHARACTER 

ONEREC : ADDRESS OF WHERE 240 GOES 
ONETMT r ADDRESS OF IIHERE 248 GOES 
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SPAREI r 0 
SPARE2: 0 
SPARE31 e 
SPARE4r 0 

, 
:PHYSICA1. l.INE TABLE. BYTE 0 CONTAINS THE PHYSICAL 
~ LINE • FOR THE FIRST LINE TO BE RUN. BYTE 1 IIILL BE 
:THE PHYSICAL LINE RUN SECOND, ETC. 
, EACH BYTE IN THE TABLE HAS THE FOLLOWING BIT MEANINGS: 
,BIT "'-) PHYSICAL LINE • 
:8IT 4 o FOR POINT-TO POINT, 1 FOR MU1.TI-DROP 
,BIT 5 o FOR SLAVE, 1 FOR MASTER (DERIVED FROM Sill) 
IBIT 6 o FOR HALt DUPLEX, 1 FOR FULL 
,BIT 7 e DO NOT TEST, 1 TEST (DERIVED FROM DVID1) 
PHYTABI .BYTE " .BYTE 1 

.BYtE 2 

.SYTE 3 

.8YTE 4 

.BYTE 5 

.BYTE 6 

.BYTE 7 

.BYTE 18 

.BYTE 11 

.BYTE 12 

.BYTE 11 

.BYTE 14 

.BYTE 15 

.BYTE 16 

.BYTE 17 

EIIRTlB , KEEPS TRACK OF RETRY ERROR COUNTS FOR 
C"&,.u I.TUC" 

RRTASr .BYTE e 
.BYTE 0 
.BYTe; 0 
.BYTE 0 
.BYTE i' 
.BYTE 0 
.BYTE 1'1 
.BYTE 0 
.BYTE " .BYTE " .BYTE 0 
.BYTE 0 
• BYTE 0 
.BYTE I' 
.BYTE 0 
.BYTE. 0 
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551 
552 "0252" 0'''' 
55) ."0253' Ii"'"~ 
554 IJ"0254' 00" 
555 .""255' 0"0 
556 ,00256' 000 
557 ,,00257' 000 
558 "0260' 00" 
5S9 .00261' 000 
568 "0262' "'00 
561 ."0263' 000 
562 "0264' il0" 
56) "0265' 00,] 
564 800266' "00 
565 '00267" "00 
566 800270' 1100 
567 "0271' 0,,,,, 
56A 
569 
570 
571 
572 
573 
574 
575 
576 .0.,272' 00" 
577 ."027)' 001 
";78 (f002H' 002 
579 H0275 , eo0) 
580 "0276" 004 
581 "0277' 005 
582 H0)00" 006 
583 .00301" "07 
584 .00302" "10 
595 • .,0303" 011 
586 .00304' 012 
587 .00305" 0t3 
588 • .,0306" 014 
589 '00307 " 015 
59., "0HIII" 016 
591 H0311" 017 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
6.,3 .",HI2" H7 
604 '''0313" 377 
1005 H0314" 377 
606 030315' 377 
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607 e,unI6' 377 
6"8 _"0317' 177 
6",9 ..,0320' l77 
610 800321" 377 
btl lIiII0322 " 377 
612 .,.",.n2J' 377 
611 ."0124' 377 
614 80a125 " 377 
bl5 (h~0326' 377 
616 .""327' 377 
617 '."H0" 377 
618 _.,0311 ' 377 
619 
!t2~ 

621 
622 .",111332" "1670~ 177456 
623 90033b" IhH002 
624 81103019" 104401 111000"0' 
625 '0"'344 ' IH27",5 0"0000' 
626 '00350" ""4567 ""0000G 
627 '00154 ' 012767 000200 004364 
628 .".,362" 1)12701 "00232' 
629 .,00366' 006300 
610 .,00370' 101003 
631 /H0372 " 156741 00435111 
632 "037b" ,,1J0U12 
633 .00400' 146741 004342 
6)4 .004114' 1050bl 09011140 
635 ,'''HI0' 2120127 000211 ' 
636 000414" 1)01364 
637 110"'4tb" ,,26727 004324 0"''''040 
638 ""424" 0191406 
b39 "0426" IH 2767 OO0040 004li 2 
640 ,""4)4' ,16700 177356 
641 .09440" ""0750 
642 000442' 8;)5201 
643 ""944" 016100 177336 
644 .0045~' 135721 
645 ,00452' 100054 
U6 ,""454" IH276ilJ 001000 fl00002 
641 ."0462' 805060 000004 
648 ,,"0466" 0'2702 "00017 
649 "0472" 11.,260 "'00005 
650 .00476" ,,5276;1 010000 000A04 
651 .00504' 042760 96000111 "00"04 
652 .00512 ' '" 276;1 ,,90000 "'1'101'106 
653 .016520" 005 )02 
654 .,.'0522" ""216) 
655 ,00524' 112760 000017 0~flil01 

656 '90532' I 127t>a 090917 1'1"'01'101 
657 • ..,0540" e"I4l1 
658 ,,"0542" 1"12733 000017 
659 .ell5'6" 1 12760 000030 1611100105 
660 "0554" "051'160 "'00006 
661 '0056"" 112760 1'101'1934 ""'0005 
&6.2 1'101'J";66.' 1111'151'6.'" 0111r,!01'6 
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:ECOUNT 
ECOUNTI 

TAIILE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.RfTE 
.BYTE 
.BfTE 
.BYTE 
.BYTE 
.BITE 
.BITF: 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 

KEEPS 
o 
o 
o 
o 

" " o 
o 
o 
o 
o 
o 

" " o 

" 

TRACK OF I Or BAD MSG" S 

: "'.ULTI -DROp STl TION ADDRESS TABLE 
IBYTE 0 IS THE MULTI-OROP STATION ADDRESS 
:fOR LOGICAL LINE 0, ~nE 1 IS FOR LOGICAL LINE I, ETC. 
I THIS ENTRY ONLY HAS MEANING IF CORRESPONDING 
;BYTE IN PHYSICAL LINt TABLE HAS BITS 4 AND 7 SET 
:AND BIT 5 OFF', IE MULTY-DROP SLAVE TO BE TESTED 
MOATAB, .BYTE 0 

: 

.8YTE 1 

.BYTE 2 

.BYTE 3 

.8YTE 4 

.8YTE 5 

.BYTE 6 

.aYTE 7 

.8YTE 10 

.BYTE 11 

.BYTE 12 

.BYTE 13 

.BYTE 14 

.BYTE 15 
.BYTE 16 
• BYTE 17 

:MULTI-DROp STATION ADDPESS MENU TABLE 
;THIS TABLE INDICATES TO ANY LINE RUNNING AS 
,MULTI-DROP MASTER, IIHICH STATION ADDRESS TO 
;ATTEMPT TO nERCISE ON THE MULTI-DROP LINE 
: IT ALLOIIS UP TO 15 DIr"EIiENT STATIONS TO BE 
:TESTED ON A LINE. EACH BYTE IIHICH 18 NOT.-l 
; INDICATES ~ STATIOII ~DDREsa TO BE TESTED. EACH 
,STATION IS TESTED, BY THE ORDER or THE TABLE, 
:UNTIL THE FIRST OCCURUCr: OF A -I (BINARY 11111111> 
I 
MDMTABI .8YTE -1 

.BYTE -1 

.8YTE -1 

.8YTE -1 
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.BYTt -1 

.BYTE -1 

.BUE -1 

.BYTE -1 

.BYTE -I 

.BYTE -1 

.aYTt -I 

.BYTE -I 

.BYTE -I 

.BYTE -1 

.8YTE -I 

.BYTE -1 

START 1 MOV DVID1,R" :GET DEVICES TO BE TESTED 
BNE is :ANY ACTIVE? 
ENDS,BEGIN : 

IS: MOV ,BEGIN,R5 : PIIEPARE fOR NXT JSR 
JSR R5,DEVSET ,GO AsK FOR PARAMETERS 
MOV 1200,"IASK JSET UP MASK 

2S1 MOV IPHYTAB+16.,Rl : GET END or DEV ICE TABLE 
3U ASL R0 ,CHECK EACH BIT 

BCC .a ,BR IF NOT ON 
BlSB MASK,-(II!) ,SET THIS LINE ACTIVE 
BR 5$ 

41: BICB MAIK,-(R1) ,CLEAR THIS LINE 
5a: CLRB 32.(RO :CLEAR ECOUNT TA8LE 

CMP Rl, 'PHITAS-l ,DONE? 
BNE lS :BR I .. NOT 
CMP MASK, .40 :BEEN HERE BEFORE? 
BEQ b. ,BR IF YES 
MOV f40,MASK :5ET UP MASK 
MOV S1I1,R9 ,GET SLAVE/MASTER INFO 
BR 2. ,GO SET UP 

6$: INC Rl ;GET PIIYTAB ADDR 
MOV ADDR,P0 ,GET DEVICE ADDR 

71: TSTB (Rl )+ ,DEVICE ACTIVE, 
BPL 10. ,BR IF' NOT 
MOV 11000,2 (R0) ;SET DATA TERM READY 
CLH 4(R0) ,CLII ERR REGISTER 
MOV 1t7,P2 ,SET UP TO CLEAR 16 SEC. MEGS 

8S: MOVB 112,5(Re) ,SET SEC. REG. PTR 
BIS 11 1100111, 4 (R0) ;ENA8LE El 8IT WRlTIhG 
8IC .60000,4 (P0) ,CLEAR EA BITs 
MOV 10,6(RIII) ,CLR ENTIIY 
DEC R2 ;POIN' TO hXT REG. 
RGE 8S : BR BACK TILL DONl 
MOVB 117,1(R0) ; POINT TO CHAR OtT REGS 
BIT8 117,1 (R0) ; Is THER!!: A DQ-B8 OPTION? 
BEQ 1 illS :BR IF' NOT (117 BITS WON'T 
MOV 't7,Rl : St:T UP A COUNT RIcG 

9$: ..,ova ')0,5(R0) :SELECT SEC Il!"G 11'1 
CI.R b(RR) :CLEAR AN ENTRY 
HOVEl '34,5(119) : SELECT SEC REG 14 
ell' b (P"') :CLF:AP AN !!:NTPY 

SEQ 0071 

Sf-Q 01672 

SET) 
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663 ;t0e572- U531113 D~C R3 ; DONE ENOUGH? 
664 .00574- .02493 8LT 10S ,BII OUT IF YES 
665 "00576- I iiJ5360 000"01 DECB 1 (R0) ; ELSE POINT TO NEXT PAIR 
666 1'0.,602- fiJ.,761 BR 9S ,AN GO CLEAR 
667 "eB6!"- 1)62700 BB0IU", 1"'$ : ADD Hi!.RI'l i8U"IP R0 
668 IJ0061"" 020121 900232 • CHP f(1,IPHYTA8+16. ,DONE? 
669 '''0614- 0"1315 BNE 7' ,8f( IF NOT 
670 ",.,616 - ,,"5"67 004122 1151 CLR MSGCNT :COUNTS WHEN TO DO SUMMARY 
S" :110SS22 " IH2731 "00005 MOV i5,~1 ~SET SyNC rIELO IN FRONT or !lSG 
672 .",,626- 0127,,2 00000i11G HOV ,MSGHED,R2 iTO 10 8YTES OF srNC CHAfI-S 
673 "00632- IH6742 177336 12'1 MOV SYNC,-(R2) iWRITE 2 SYNC CHAR'S 
674 .,"8636' 005101 DEC R1 ,COUNT IT 
675 • .,0640' 001 J74 liNE 12. .8R BACK If NOT DONE 
676 .08642' flll5767 000000G 1311 TST WAIT ;LINES SET UP? 
677 .00646' .,0U05 BEQ RESTRT ;8R IF YES 
678 • .,0650' 10U07 00"00S- BREAU, BEGIN , TEMPORARY RETURN TO HON1 TOfl •••• 
679 '00654- 104407 000"01l- BREAU, BEGIN : THEN CONTINUE AT NEXT INSTRUCTION. 
680 '00660- .80770 8R I3S ,WAIT TILL WUT IS CLEARED BY NET2 
691 , 
692 , 
693 ,THROUGH-OUT THE. PROGRAM MANy LOCATIONS ARE REFERENCED 
684 ,OFF OF (R4). THIS ISA HEANS OF KEEPING TWO SETS OF 
68!> iVARIABLES, ONE fOR EACH OF THE ACTIVE LINES. 
b86 ,R4 ALWAYS CONTAINS A e IF THE PROGRAM IS CURRENTLY 
687 ,REFERENCING LINE 0 OR A 2 IF IT IS REFERENCING 
688 ,LINE 1. 
689 
1>90 0il0667" lIIil5761 00000"G RESTRTS TST PWRCNT ; HAS THERE BEEN A pOWER FAlL? 
691 "'0666 ' 801402 BEO 11 i CONTINUE IF NOT, 
692 .0067"" 104403 0"0000- END.,BEGIN , 
693 '00674- 005004 lSI CLR R4 ;FIRST ACTIVE LINE 
694 '00676- 01670b 177122 NOV SPOINT,R6 ,INIT STACK 
695 .00102- 005067 004216 CLR DROPR4 :CLEAP ALL EXIT F1.AGS 
696 800706' 005061 004214 CLR DROPR4+2 
697 .a0712' IHI5067 004212 CLR DTERR4 
699 "'00716- ""5061 "04210 CLR DTERR4+2 
699 ."0722- 8"5067 0"4206 CLR CRCR4 
7~;; 1900·; 21>- 01115067 004204 CLR CRCR4+2 
7101 11"0732" ","5067 004202 CLR RCTOR4 
7"'2 .a0?)6" 005067 004200 CLR RCTOR4+2 
703 .0"742- 005061 004176 CLR TITOR4 
7.,,4 IJ00746- 8"5061 004114 CLR TITOR4+2 
;05 8010;52 " ,,6566; iie4i ;2 CLii riiii(ii4 
706 1100756 " "05061 ""4170 CLR FDBKR4+2 
707 .00762" 005067 004166 C1.R CHKR4 
708 .00766" 005067 "04164 CLR CHKRh;! 
7~9 
7\1:1 tl00772- 01115067 004124 CLR PASTIM ,CLR PASS TIME fLAG 
711 000776- ,,''5067 .,04111> CLR BRICFLG iCLR fLAG THAT SA~S wE-RE IN BREAK 
712 801"'''2- 012767 000212- 003140 MOV IPHYTlB, NITLIN ; PoINTS TO NEXT l.INE TO TEST 
713 "01011<)- 005067 01<13716 CLR LINACT ,SHOW NO LINES ACTIVE 
714 ~aI014" 1)2&727 0037)" 000232' GETNXTs CMP NXTLIN.tPHYTAB+16.JDONE ALL LINES? 
715 !J01012" iHHH4 BEQ DONE :8R If SO 
716 '01024- 016100 003720 MOV NXTLlN,R0 ,GET ADDR OF NEXT LINE 
717 .,.,h130' 010064 805020- MOV R8,CURLII(R4) ,SAVE IT 
718 801014' 1.,5060 80""20 C1.RB 20(R8) ,CLEAR RETRY COUNT rOfl THIS LINE 
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719 ""104"" ""5267 003704 INC NXTLIN ,BUMP .. OR NEXT TIME 
720 ""U44' 1110"0 MOVa (R0) ,R" ; GET PHYSIcaL LINE BYTE 
721 lIa1046- ''''23&2 BGE GETNXT i8R BACK IF BIT 1 NOT ON 
722 &01050" .lI6101 176732 MOV ADDR, Rl ,SET UP TO CALC ADDR 
723 1&01054- &1141&7 0"4106 JSR PC,GETADR ,GO CALC ADDR 
1H "01"63- !:1 01 64 9!'!4752- ~OV R1.DYl,UVO~4) :5AVE DVA 'OR TH!S LIME 
725 &aU64- 062701 ""0002 ADD 12,Rl ,POINT TO TMT CSR 
726 '0107>1- 010164 004162- MOV Rl,TMTlAV(R4) ,SAVE VALUE 
721 001014' 816701 176710 MOV VECTOR,Rl ,SET UP TO caLC vECTOR ADDR 
728 "01100- ''''4767 0"4062 JSR PC,GETADR ,GO CALC 
729 801104' IJ10164 094156- MOV Rl,VC'!'SAV(R4) ;SAVE IT 

73" '''1110' ""5267 ""3676 INC LINACT :SHOW A LINE-S RUNNING 
731 tt01114" 01950&4 11050)4- CLR LOOP(R4) ,CLEAR ITERATION COUNT 
732 ."1120' 01115064 905114' CLR RCVTO(R4) iCLR REC TIME OUT COUNT 
733 .0U2" - ,,32108 911.1,,"20 BIT 129,RII JMUL'l'I DROP OR NOT? 
134 "01130- '81371 BNE MD ,8R If' IT 18 
735 '''1\ 32" ""0427 BR PP i 8f1 IF NOT TO P TO P 
736 
737 I 
738 ""1134- 0"5767 0"3652 DONE: TST LINACT ,ANY LINES RUNN ING? 
739 801140' 001402 BEQ 18 ,8R IF NO 

H" ,i,. 142- itS0167 S0Be2 JMP TIMCH" i IF YES GO CHECK FOR TIME OUi 
141 ""1140- .,12701 000212' 1$: MOV IPHYTAB,Rl ,MUST CHECK IF HAYBE ALL LINES DROPPED 
742 801152' , .,5721 2Sl 1STB (Rl)+ i IS THI8 LINE STILL SELECTED? 
143 801154- 1.,0405 BMI )$ ,8R OUT I" YES 
744 "it 11 56- 022101 0002)2- CfI4P IPHYTaB+16.,Rl :CHECKED ALL 161 
745 '01162- 0iJl J73 BNE 2. ; BR BACK IF NO 
746 801164' 1"4403 0"0000' ENDS, !!EGIN , 
741 

is: 748 "0117",' liH '2767 9"0001 0P3724 MOV U,PASTIM ,SHOW IT Is TIME FOR ENDPAS 
749 iFOR BREAK LOOP 
75O .,01170 ' ""5767 90)711; TST aRKP'LG :ARE WE IN A BREAK LOOP? 
7'51 ""1202" "''1002 BNE U ,BR IF WE ARE 
752 a01204' ""0167 803354 JMP EPASS :GO DO END 0 .. P~SS 
753 I 
754 ."1210- UI 
155 !I@!2!~' !!!IH0!!! n!'!'~ ~n!'!' '!'O MO!!!'!'O!!, !lODULE "'U! fOFl !N'!'EFlUP'!' , 
756 iPOINT TO POINT 
757 fltlJ1212" .12164 "00001 0"'511"'- PPI MOV 11, FDFLAG(R4) iSn WERE FULL DUPLEX 
758 "~122"- ,12'1'1" "0010'" BTT 'h""R0 i HALF OR FULL DUPLEX? 
759 ."1224' IJliH402 BEQ U :BfI IF HALF 
16O ,,9122b- ,,""61 "00466 JMP ppro ,JMP TO FULL DUPLEX flOUTIIoiE 
761 .01212- ,,"5064 085110- 111 CLfI FDFLAG(R4) :CORRECT FLAG CAUSE WERE NOT FD 
162 .iH236- iH210" 00"040 BIT .4",R8 i SLAVE OR MaSTER? 
763 ",1242- 0;Jl 1 3'5 BHE PPHDM JaR IF MASlER 
764 
765 ;POINT TO pOINT. HALF DUpLEX. sLAVE 
766 .01244' PPHDSI 
71>7 801244' 81b464 ,,0476b- 004772" NOV AMSGB .. (Rt) , flEC ADR (R4) ,SET UP INPUT AREA 
769 ."1252- &16764 0"00"k'G 9"4176- MOV MSGSIZ, RECCNT(R4) ,SET UP COUNT 
71>9 .;J1260' ,,62164 "00"12 0"4776' ADD 112, RECCNT( R4) ,CORRECT FOP HEADER AND CRC 
170 '~1266- 1116764 171>616 "05"02' MOV TIMELN, RECTIM(R4) ,HOW LONG TO WAIT 
171 NI274- ,66764 176670 "05""2- ADD TIMELII. RECTIM( (4) :DOU8LE IT 
'772 ,"1302- 8114767 "0"726 JSR PC,REC :GO RECEIVE. DATA 
773 .01306- ua456 BR FERR :8R TO ERROR ROUTINE 
714 .01l19' "hi4'" ONERFCI BR U ; MAKE THIS A I;OP=24,. TO 
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7H 8,U 312' 1"60424 BR PPHDS2 JOO ONE-wU-IN (III:.C, ONLO 
776 .01314 ' 11\ 2764 000000G 0051'144' 111 MOV IMSGHtD, TXADIU (R4) ,GET I4ESS AOII 
777 """322' 'H6764 00.01111G 01115"54' MOV I4SGS!Z,TXeNTI (R4) ,GET MSG SIZE 
178 .013 31'1' 062764 0"'011112 005054' ADD 112,nCNTI (114) ,COIIIIECT rOR HEADEII AND CIIC'S 
779 801 Bb' 1184767 0"2700 JSII PC,CTS :GO GET CLEAII TO SEND 
780 '''1142' 816764 176622 005064' MOV TIMELII,TMTTlM(R4) .GIVE 'EM 1/2 MINUTE 
781 .81350' 0"4767 002~54 JSII PC, TMT : GO TIIANS"IT 
782 .01354' ""0425 BR DEFtR ,BR TO ERROII ROUTINt. 
783 "'H 356' 1J42774 "'''9400 kl0Hb2' SIC 1481iJ,.T"'TIlV(1I4) IKILL IIEO TO SEND 
784 • .,1364' 005264 ""5"34' PPHDS21 INC LOOP(R4) ,COUNT AN ITEIIATION 
785 it01370' 1'26764 176572 "050)4' CMP LPCNT, LOOP( 114) ,DONE ENOUGH I 
786 .01376' 1J0B22 BCT PPHDS ,NO, GO DO ANOTHEII TIME 
787 e014"_" 805367 "03406 LNDONE' DEC LINACT 
7R8 8"'1404 ' &16403 004752' MOV DVASAY(R4),II) ,GET DEVICE ADDRESS 
789 ""141O' 885813 CLR (R3) • ,KILL IIECEIVER SIDE 
790 H1412' 04276 ) 000471 1'100002 BIC 1471,2(R) ,KILL TMT SlOE 
791 .01420' 805"63 000004 CLR 4CR) ,KILL TRANSMITTEII TOO 
792 a014H' 8"0167 177364 J"P GtTNXT ~YES DO NEXT LINE 
793 
794 
795 08143i1' 1142714 800400 0047b2' DERRI BIC 1488, nMTSlV(R4) JKHL REO TO SEND 
796 ."1436' 0127.n 177777 MOV '-1, II) :S[T Fl.AG FOR wHICH RETURN 
797 lal442' "00431 SR FER II 1 
798 ''''11444' Ba5003 FERRI CLII R) :SET FLAG FOR WHICH RETURI; 
799 ""1446' tUb4,;1t 005020' FERRI I MOV CUItLIN(1I4),1I1 ,GET LINE I ADDII 
800 "'01452' 105261 00"020 INCS 2"(R1 ) ,COUNT AN EIIROR 
801 ''''1456' 126167 00002,, t 76506 CMPS 20(Rl ),[IIRLVL : TOO MANY ERRORS? 
Rkl2 1101464' 00200) BGE DROP ,BR Ir YES 
803 '01466' 805703 TST Rl rOO A TMT 011 DO A IIEC? 
!l04 "1410' "'''t 707 8EO ON[REC ,BR IF T"'T 
805 (f01472 , ,,.,,,734 SR PPH062 ,GO TRl AGUN 
806 .O1474' 14271 I 000200 DROP I BICB 12.8, (Rt) : DROP THE LIIiE F!~OM TEST 
807 .0t50A' 005264 005124' INC DIIOPR4(R4) ,SEE NOTE 1 IN rRONT OF LISTING 
808 80t504' 11'14411 011306' 00000~' MSGNI, ADROP, 8[GIN ,ASC II "ESSAGE CALL WITH COMMON HEAD!:.R 
909 "0t512' 005767 O03406 TST DROPII4 
810 001516' 0'H402 BtO 18 
II 11 1101520' .05004 CLR 114 
812 Ht522' 81t0'''2 81'1 2' 
I'll 801524 ' &12704 000082 lSI MOV 12,114 
814 .01530' 80S 364 005124' 2S1 DEC OROPR4(1I4) 
815 &01534' ~"0721 BR LNDONE 
A16 
817 
8 I II JPOINT TO pOINT HALF DUPLEX HASTEII 
1119 
82O IMH536' ppHDMI 
1121 "01536' 012764 000000G 005044' "OV I MSGHED, TXADR I (114) J GET MSG ADDIIESS 
A22 ,,,,U544' 016764 0000013C 005054' MOY "SGSIZ, TXCNTHR4) ,GET MSG SIZE 
823 .1'11552' I!627b1 "0"012 005054 ' ADD 112, TXCIt'll( 1'14) J COIIIIECT FOR CRC ANLI HEADER 
824 Ihlt 560' 1'1114767 OO2456 JSR PC,CTS ,GO GET CLEAR TO SI:.ND 
925 '''1564 ' tH6764 176400 0"'5"'64' MOV TIMELN, TMTTI"(R4) IGIVE 'EM 1/2 MINUTE 
826 ""1572' B"'47b7 001632 JSR PC,TMT :CO TRANSMIT 
A27 &0t576' 'hhH34 8R GERII : ERIIOII RETUIIN 
828 &0160~' 042774 1'10040'" 8",4 7b2' BIC U&0,.TMTUV(R4) , KILL IlEa TO sEND 
829 ~BI6"'6' r00401 ONETI4TI 8R U :"AKE THIS A NDPaHI'I FOR ONE 
II 3~ ,WA~ OUT, TMT ONLY, OTHER SIDE 
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p 3 I .OF LINF MUST DO ONE wAY IN, 
1132 801610' 00"417 bR PPHDM2 : USED FOR ONE wAY OUT ONLY 
~33 ."1612' 016464 004766' 004772' IS: MOV AMSGBre R4), RECADR( R4) ;SET UP INPUT .AREA 
8H 001620' 016764 000P0AG 01'14776' MOV "SGSlZ,RECCNT(R4) ,SET UP COUNT 
R35 a;;H626' 862764 "O0012 01'14776' ADD '12, RECCNT( R4) ,COIIRECT FOR HEADER AND CRC 
836 "01634' 016764 I7b310 005002 ' "OV TIMELN, RECTIM( 114) ,GIVE EM 112 MINUTES 

"37 ""'1642 ' ,..,4167 ,,00366 JSII PC,REC ,GO RECEIVE 
838 ".H646' 000411 BR HERR I ERIIOR RETUIIN 
R3CJ ""'16501' "'052b4 005034' PPHD"21 INC LOOP(1I4) :COUNT AN ITEPATION 
840 ''''1654' B26764 t763"b 005034' C"P LPCNT, LOOP( R4) • DONE ENOUGH? 
AU "01662' ".,3325 BGT PPHDM :8R IF NOT 
A42 .,01664 ' 000167 177S10 J"P LNDONE 
943 
844 
845 001670' 042774 000401l 004762' GERIII BIC 1400, 'TMTSAV(R4) .KILL IIEQ TO SEND 
1146 ."1676' 016401 005020' HEIIIII MOY CURLIN(1I4),Rl ;GET LINE • ADDRESS 
847 e,!Il1t12 ' !I1I526t 000020 INCB 20(111 ) :COUNT AN ERROII 
848 0il1706' 126167 0"8020 176256 CMPB 20(RI), ERIILYL :TOO MANy EIIRORS? 
849 fli"714' 002267 BGE DROP ,BR Ir YES 
850 801716' 1JiJ8754 BA PPHOM2 • GO TRY AGAIN 
851 
852 
853 :POINT -TO-pOINT rULL DUPLEX 
854 
855 I"" 7211' B327"" 800040 pprD: BIT 140,Ril :"ASTER OR SLAYE? 
856 081724' 80100] BNE 1$ IBII Ir "ASTER 
857 W01726' B12764 177777 005110' MOV 1177777, fDrLAG( 114) :SHOW ITS SLAVf, 
858 1f017)4' 304767 002302 181 JSR PC,CTS ,GO GET CLEAR TO SEND 
A59 &0174,.' 0t6464 00.766' 004172' pprDll MOY AIoISCB,.( R4), IIECADR( 114) ,GET I NPUT AREA 
116O Bill 746' 1.!I6764 8"80"0G 004776' MOV MSGSIZ, IIECCNT( R4) ,SET UP COUNT 
861 eiH 754' 062764 000012 004776' ADD Il2,IIECCNT(R4) ,COIIRECT FOR CRC AND HEADER 
R62 ,.H762' 0BUb? 00"246 JSII PC,IIEC ,GO GET RECEIVING STAIITED 
863 8"1766' 608.72 RR JERII : REC ERIIOR RETUIIN 
864 "01770' ""0433 BR FORCDN ,REC DONE 
865 8at 772' 0t2764 000P1e0G 0A504. ' MOV '''SGH~D,TXADRI (114) ; FULL DUPLEX pETURN FIIOH REC 
866 : GET TMT ADDH 
867 "020001' at 6764 000"'0eG 111'15054 ' "OY I4SGSlZ, TXeNTI (1'14) I GET TMT COUNT 
868 .8201'16' ,,62764 1'100012 005054' ADD Il2,TXCNTI (114) ,CORIIECT fOR HElDEII AND CRC 
869 ."20114 ' 0114767 00t410 JSII PC,T"T :GO TNT 
87O .1'1202'" 800455 1111 JEIIII :TMT ERIIOR RETUIIN 
A71 e02022 ' 088412 BII 11 :GOOD TMT DONE Rf,TURN 
872 "82024' ,}I 2701'1 802122' MOV IFDTO,R0 : rULL DUP IIETUIIN, St.T UP FOR Tl"'E OUT 
973 ..,2030' 11)16701 1711134 "OV TI"ELN,RI ,GnE E'" 1 "INUTE 
874 8B211)4' 066701 t761l0 ADD TIMELN,lIl 
875 0021'148 ' tl2702 0"8800 MOV '8, R2 :SHOW ITS A IIEe ~AlT 

876 lfe2844' te01 6 7 81112324 JMP TI~KEp :GO WAIT 
817 
878 tlf2050 ' BI2764 "08001 005£174' lSI MOV II, TMTDON (1'14) :SHOw TMT IS DONE 
A79 .82856' H!H0il EXIU :EXIT TO MONITOP, MUDULE wAIT FOR INTI!:IIUPT, 
88wl 
RA t 
882 .(l2kl6'" 81'151 b 4 01'150174' Fill/CONI TST T'ITOON(p4) Is TMT DON~ YET? 
1!83 "'2064 ' eil1ll2a BNE 4S BP IF YES 
884 1f32e66 ' .,8"i2b4 0H51511' INC FOBI(R4(R4) SEE NOTE 1 IN FRON r of LISTING 
~85 ."7072' liHU7 "'0"00~' RREAKS. BI:.GIN TEMPORA .. Y IIETlI~N TO MONI1'OR, •• , 
RSb IUJ2076, 11'4437 ~8e000' SPEAKS,SEGIN THEN CONTINUE AT tfE)(T INSTIWCTIO", 
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887 ,"21B2' ""5767 "B3042 TST P'DBKU 
988 '''211116' .''1402 BEQ :21 
889 .,,21U' ."51'1'4 CLR R4 
89B .B2112' (1i'0.02 BII 35 
B9i .02114' i>1270;4 0;000S:2 2; , HOV I2,P4 
892 .,0212B' ""5164 00S15e' HI DEC FDBKR4(1I4) 
8Q) •• 2124' "",,755 BR fDRCUaI f8R AND dlT SOME MORE 
894 102126' ""5264 0050)4' 4$ ! !NC !"OOP{F!~) ;(:OI)!!T lJ! ITERATION 
895 H2i32' 826764 17611il" 005034' CMp LPCNT,LOOP(R4) lDONE ENOUGH 
896 ..,2140' ,')277 BGT PPFDI :NO, GO DO MORE 
897 .02142' .42714 0004.0 004762 " BIC 14.0,ITMTSAvtU) fKILL REQ TO SEND 
898 f8215B' ""BI67 177224 JMP LNDON[ 
899 
900 f 
9.1 :FD TMT ERROR 
9"2 .02154' ,,12764 ".,""01 0"'5074' JERRI MOV II, TIITDON (R4) ,DON", 80THER WAITING FOR TMT 
903 •• 2162' ,,, 2764 177777 085814" MOV 1177777,AIIOR'l(R4) : TELL INT ROUTI NES TO GIVE UP 
904 .,02170' 1IIl6401 0.5020" MOV CURLIN(1I4), Rl :GEoT CURRENT LINE INFO 
9"5 .02114' 105261 0B002' INC8 20(Rl ) :COUNT ANOTHER ERROR 
906 .022B0' 126167 0BIB20 175764 CNPB 20( R1), ERRLVL ; TOO MANY ERRORS? 
907 ..,2206' '02724 BLT FDRCDN ,NO GO TRY AGAIN 
9"8 .,02210' ,42774 88e40" 004762' BIC 14 •• ,.,.MTSAV(R4) ,KILL REQ TO SEND 
909 •• 2216" ,,"8167 177252 JMP DROP : GIVE UP ON THIS LINE 
910 
911 f 
912 :rULL DUPLEX RECEIVER rINEOUU COME HERE 
913 .,02222 " 1f12764 .02154" 005040' FDTOI MOV .JERR,RECRTN(RU JSET UP CORRECT RETURN 
914 .02230' 110Bt67 0'0659 JMP RDTO ,GO REPORT REC TIME OUT 
915 
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916 J 
917 f SUBROUTINE TO RECEIVE DATA 
919 :CALLED WITH A JSR PC,REC 
919 I ArTER SETTING LOCATIONS RECADR(R4), R!CCNT( R4), RECTIM (R4), VCTSAV (R4), 
92O ;AND DVASAV(R4). RETURNS ON ERROR OR RETURNS 
0'" ; 2 BYTE& ~£'! C~LL IF ~o ER~OR 
922 I 
923 .02234' 1112664 '0S04"'" RECI MOV (R6)+,RECRTN(R4>;SAVE RTN ADDR 
924 .32240' 816401 084756 " MOV VCTSAV(R4), Rl ;GET VECTOR ADR 
925 '02244' 1112711 8325.0" MOV ,RECINT, (Rt> rMOVE IN INT. ROUTINE ADR 
9'6 .82250" 86,421 ADO R4, (RI)+ :CORRECT FOR WHICH LINE 
927 .,02252" 116711 175534 MOV8 BR1, (R1) ,MOV IN PRIORITY LEVEL 
928 .02256" 11.5064 '05014" CLR ABORT(R4) ,CLEAR ABORT FLAG 
929 .1112262' 1116403 0e4752" MOV OVASAV(R4), R3 ,GET DEVICE ADDRESS 
91e 802266" ""5464 '04776" NEG RECCNT(R4) rGET RIGHT FORM OF COUNT 
931 .02272" 0"5,,2 CLR R2 ,ASSUME USING PRI REGS, SET BUMPER TO 0 
932 "2274' 1132713 00.01114 BIT 14, (R3) :ARE WE USING PRIOR SEC REG? 
913 .,,,231110" ,014e2 BEQ 15 ;BR IF PRI, 8UMPER .0 
934 "02302" 812702 0ee004 MOV I4,R2 ,SET BUMPER TO 4 IF SEC. 
935 .32306' 112763 008081 000005 tal MOVB 11,5(R) ,POINT TO RXCC-P 
936 .02314' 150263 00.005 BISB R2,5(R) ,BUMP TO WHICH SET 
937 (f0232"- 1)16463 .04776' 000006 MOV RECCNT(R4), 6(1'13) J WRITE RXCC-P 
938 .,02326' 112763 09eelt 0"0"0~ MOV8 '11,5(R) ,POINT TO SYNC REG 
939 '''2334' 116763 175634 000006 MOV SYNC,6CR) :WRITE IN SYNCS 
940 '02342' 112763 "'0 •• 12 1100005 MOVB 112,5(R) :POINT TO MISC REG 
941 .. 02350' 1112763 0040'" 008006 MOV 140",6 (R3) ,SET CHAR SIZE TO 8 BITS 
94Z 002356" .42763 1777!12 0f10'04 IIC 1177752,4(R]) ,POINT TO RXBA-P 
943 ,AND CLEAR ERR 8lTS rOR REC 
944 .,02364" 150263 0e.005 BlS8 R2,5(R) : BUMP TO PRIOR SEC 
945 te2370' 016467 004772" 092562 MOV RECADR(R4) ,ADR ,PREPARE rOR GETPA CALL 
946 102376" I fl4413 .05160" GETPU, ADR :GET pHYSICAL ADDRESS FROM 16-BIT ADR 
947 .,02402' ,,06367 0.255b ASL EA ,LINE UP EA BITS 
948 H2406' 152763 00.B20 .900e5 BISB '2e,5(R3) ,PUT IN WRITE ENABLE BIT 
949 .,"2414" 156763 .02544 0080O5 B15B EA,5CRl) ,PUT EA BITS IN REG 
950 .02422 ' 1116763 e02534 00"006 MOV PA,6(R) ,WRITE ALL 18 BITS 
951 '024]0" "05764 005110' TST FOFLAG(R4) ; FULL DUPLl'X? 
952 ~~24J4· ~~1~g7 BEg _Bft '1'. un .. -- ........... .. ,.... ...... .. --- -- . --
953 .e243b" 1112713 00'041 MOV 141,cR) ,KICK OFF REC 
954 .,02442" ,16482 005040" MOV RECRTN(R4),R2 ,GET RETURN ADDRESS 
955 •• 2446" 1162702 0.e004 ADD I4,R2 ;ro RETURN 
956 .il2452" 810287 MOV R2,R7 :RETURN 
957 .02454' 012700 0.)104' 2. I MOV ,ROTO,R0 , RETURN AOOR 
958 158246'" 016401 005002" MOV RECTlliI(RU,Rl ,HOW LONG TO WAIT 
959 '02464" '" 2702 00000'" MOV IiiI,R2 :SHOWS ITS A REC IliA!T 
960 "2471)' IH2713 000041 MOV 141, (Rl) :UCK OFF REC 
961 .,.,2474" ""0167 .01674 JMP TIMKEp rEXIT TO rIMKEP AND WU T 
962 
9U ;RECEIVER INTERRUPT ROUTINE 
96. 
965 ."25ft'''' ''''''403 RFeTNTI BR IS 
966 ,----------------------------------------------------------------967 '02502' ilII0004 "2522' 0",,,.,,,111" PIRQ., RECON+4, BEGIN r RT! AND QUEUE UP TO COhT!NUE AT RECDN+4 
968 ,--------------------_._-----------------------------------------
969 .'251'" lSI 
97J J ---.g .. ,..----.-.. -........ ------------....... ---...... -... ----------
971 £llt2S10' £1"0004 ",02516' 0A0""'" PIIIQ., RrCOli, BEGIN , RT! AalD QUEUE UP Tv COhTINUE AT IIECDN 
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972 
973 
97. 
97~ 

976 .,tJ2516" 8051"')4 
977 .0"520" elJ0.02 
978 ,.,2522' 012704 09901:12 
979 '''2526" ""5914 994752" 
980 .02532" 005764 00501 ;" 
981 .02536" 0.,1401 
982 802540 " "'44160 
983 '02542" "05064 005114" 
984 '02546" 8195964 805222" 
985 .02552" .,04767 009476 
986 .02556" &05761 00090",G 
987 .02561" "0142" 
99A '02564" ,,05264 005154 " 
989 "'02518" 1"4491 09880"" 
998 ,02574' , 04481 009"8"" 
991 .02689" ,,"5767 882 )50 
992 ,02684" "1114112 
993 ""2696" '050"4 
994 '02610' ""04"2 
995 .02612' fl1271H 90"002 
996 '02616' "05364 085154" 
997 .02622" eIJ"'55 
998 ."2624" 016402 004766' 
999 '02&30" ,,26762 177176G 00g006 

1080 1N263&' "Itt 407 
11'101 .82640' 0115767 175320 
1002 .026U' "01855 
1003 ."2646' ,,12767 9"3000 175200 
1004 .02654' 0"046& 
1"85 ,,"'2&5«1" 
1006 ."2656" 117461 "0502t'" 008040 
1007 • 02664' ,,42767 177760 000032 
1008 "02672' ""5761 175266 
1909 .,,2676· 01'11483 
1010 .02100' 852767 10"800 000016 
1011 '02706' 0&2702 "001'119 
1012 ~"2712' 0'0267 000"18 
1013 ,,"2716' iJ"4567 0081'182G 
1014 H2722' """1!J0I'1' 
1015 ,.,2724' 0"0800 
1016 .02726" ""080" 
1017 .,02730' 0"0411 
11618 e1!J2732 " 066702 800080G 
1019 ."2736' 1'26722 00000.G 
1020 ."'2142" "01825 
1021 "27'" 1'16122 0A008tG 
1022 ,,0275"" 01'11"22 
11'123 "2152 " 062764 800002 005040' 
1024 Ih'276~ , ""5861 005222' 
1025 "2764' 0"0174 005.,4\1' 
hU6 
1027 
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"02170' "05167 
,,02774' ""1991 
.92776" ,,1'10770 

,,"'3111'10" 11740' 
• .,3004' ... 42702 
"0301')' tif5262 
083014' 11108761 

11'83016' 0~5767 
093022" r"1~66 
883824' "12767 
e81032' '17402 
."lIJ36' .42702 
• iJ3842' 050267 
1t031146' ""5264 

'03052' 104404 

'''3056' "05767 
.,.03062' 801482 
"03064' '''5084 
""3866" 1111'10402 
'03070' 012704 
'03074' ""5364 
11H131"0' 111""167 

175170 

00502"'" 
177768 
000252 " 

175142 

004880 175022 
90502(lt' 
177760 
175806 
"'''5134' 

080000' 

802052 

"0"002 
005134' 
177654 
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J -- _. - - •••••••• - •• ---.- -.-- ---- _. ---- - _ •• -.-- - - -- - --- -- - - - - - - - - --

RECDH: CLI! k4 ;SHOW wE'lIE LINE If 
BR 11 
MOV 12, lit ;SHOW WE'RE LINE 

IS: CLII 'DVASav(R4) :SHUT IIEC UP 
TST ABORT(R4) ,GIVE UP? 
BEQ 2. ;!l1I IF NOT 
EXITS -EXIT TO ~ONITOR. MODULE WAIT fOil INTERUPT. 

2$1 CLR IICVTOCR4) ;RLSET TIME OUT RETRY COUNT 
CLII RtrUB(R.) IKILL IMPENDING TIMEOUT 
JSII PC,CIIICREC :CHECK FOR IIEC. HOW ERRORS 

HI TST CKMSG ;IS CHEC~ MSG ROUTINE BUSY? 
SEO 6' ,BR IF NOT 
INC CHKII4(Ul ;SEE NOTE 1 IN FRONT Of L r STING 
BREAKS, BEGIN ; TEMPORAllY IIETURN TO HON ITOR. _._ 
SIIEU', BEGIN ITHEN CONTIWUE AT NEXT INSTRUCTION. 
TST CHKR4 
BrQ U 
CLR R4 
SII 55 

481 MOV 12,114 

5" DEC CHKP4(R4 ) 
BR lS 

&'1 MOV AMSGSFC 114) , II~ ;GET REC DATA 
CMP MSG-2,6( 112) : IS HEADER CRC Ol'.? 
SEQ " :SR I' OK 
TST REPORT J REPORT ERII Now7 
8HE X5 JSR Ir LATER 
MOV '.03".", ASTAT J SHOIi ERR TYPE 
SR RECERR 

75: 
MOYS tCURLINCR4),9 • ;GET LINE. 
SIC 117776.,9f ; LEAVE ONLY LINE IlITS 
TST REPORT ;REPORT BAD DATA? 
SEQ es :BR IF' YES 
SIS u.e.,",91 ,SET rLAG TO CKMSG 

UI ADO IlII,R2 ;GET ADOR Of MSG 
MOV R2,91+2 
JSR R5,CKM8G+2 ;GO CHECK HSG 
BEGIN 

911 0 
0 
SR X4 ISAD FlETUIlN 
ADD HSGSl!,R2 IPoINT IT TO MSG CRC, DATA WAS OK 
CMPS CRC~SG, (R2)+ ,CHECIC 15T CRC 8YTE 
SNE CER 
CMPS CFlCMSG+l,(R2)+ :CHECK SE.COND 
SNE CER 
ADD '2,RECRTN(R4) ; GOOD RETURN 

RRETI CLR RETUS (114) ;KILL IMPENDING TI~EOUTS 
JMP IIRECRTN(R4) :AND GO BACK 
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HI 

X51 

TST 
liNE 
SR 

MOVB 
BIC 
INCS 
BR 

CERI TST 
liNE 
MOV 

!IF-CrIlD t Move 
BIC 
SIS 
INC 

REPORT 
X5 
RRET 

iCURLIN( R4), R2 
tl77760,R2 
ECOUNT(R2) 
III1ET 

REPORT 
X5 
"'048f1", AS1'AT 
.CURLtNO~") .111 
1177160,R2 
R2,ASTAT 
CRCR4CR4) 

; R(.POIIT ERR NOli OR LATE~? 
,II~ Ir LATER 
; OTHERWISE IIETURN 

lGET CURRENT LINE • 

;COUNT AN ERROR fOR THAT LINE 
,AND RETUIIN 

; REPORT NOW OR LATER? 
JIlR IF LATER 
: INDICATE EFlIlOR TYPE 
7 GF.:NP;lU'I'E L THE • 

; ADD IN LINE • 
;SEE NOTE 1 IN fRONT or LISTING 

J .............................................................. .. 

IS: 
2$ : 

EfiRORl,8EGIN J CRC ERROR 
J 4!1' •••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ....... . 

TST CRCR4 
8EQ U 
CLR 114 
SR 2. 
MOY '2,R4 
DEC CRCR4(R4) 
JMP RRET ,BAD RETURN 

I READ TIME OUT ROUTI NE 

1028 
1029 
193" 
1031 
1032 
193) 
1034 
1035 
1036 
11'1)1 
11'138 
1839 
11'14'" 
1041 
1942 
1043 
1044 
liJ45 
til 46 
1947 
1049 
1049 
105" 
1051 
1052 
1053 
1054 
1055 
1056 
'851 
1059 
11'159 
11160 
1061 
1"62 
106] 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1014 
1075 
1076 
1077 
1978 
1079 
11''180 
1081 
11'182 
1083 

IMll04' "'2764 
.03112' 004767 
803116' ,05264 
.03122' 1/126467 
• .,3130' 1'111Jt042 
80l1l2' 017467 
'03141'1' _"5074 
""'3144' 1':16467 
,,03152" 016401 
'83156' 1'1102 
'''3160' 842182 
803164' ,,62702 
803170' 0U267 
'All 74" .,,05264 

177777 005014' ROTOI MOV 
JSR 
INC 
CMP 
8NE 
MOV 
CLR 
MOV 
MOV 
Move 
IIIC 
ADO 
MOV 
INC 

1l77777,ABORT(R4l1TELL INT flOUTINEs TO GIVE UP 

."'3200' 104404 

Ilh)3204" 8115767 
.03210" '91'14"2 
.03212' 0115004 
"03214" I"Ii)4,,2 
"03216" 1)12704 
11193222" 305364 
.03226" "05"64 
"03B2' U,,' 74 

0"0136 
""5114' 
0"5114' 175042 

"04752" 174112 
004752' 
80475" 174676 
00582'" ' 

17776\1 
8810011 
1746&0 
01'15140" 

0001'100" 

"01731' 

000002 
""5140" 
005114 " 
005r140" 

15: 
2 s: 

lSI 

Pc ,CHKREC :CHECIi: fOR REC HOW ERRORS 
RCYTO(R4) ,COUNT ANOTHER RETRY 
RCVTO( R4), ERRLVL ; ENOUGH TRYS? 
.. :8R IF NO 
IIOVASAVCR4),ACSR;GET IIEC STATUS 
f/DVASlVCR4) ,KILL REC 
DVASAV(~4),CSIIA ;PUT AOOR IN fOR ER!! CALL 
CURLIN(R4),~1 ;GET ADOR OF" CUR LINE BYTE 
(Rll,R2 :GET VALUE OF" pHy LlNE I 
1177760,R2 :THROW OTHER BITS AWAY 
11880,R2 ; INDICATE IIEC TI14EOUT ERk 
R2,ASTAT : SET UP F'01l ER CALL 
RCTOR4 (R4) : SEE NOTE 1 IN fRONT Of LI STING I····················································· ......... . ERRO~" BEGIN : IllC TIMEO OUT , .................................................................. . 

TST RCTOR4 
BEQ 1$ 
CLR R4 
BF! 2$ 
MOV 

~~.~ . 
J~P 

12,F!4 
RCTOR4(P4) 
RCVTO(R4) 
IiIRF.r.RTN (114) 

: RESET RETRY COUNT 
: ERPOR RTN 

SEQ 9079 

SEQ 0~BI!I 
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11'184 
11'185 
11'186 
11'187 
1088 
1089 
11'190 
11'191 
ie92 
1093 
11'194 
1095 
1<l96 
11'197 
11'198 
1099 
111'1" 
1101 
1102 
111'13 
1104 
111'15 
U06 
111'17 
111'18 
111'19 
tt10 
1111 
1 tt2 
1 tt3 
1114 
1 U5 
1116 
1117 
1118 
1119 
tt20 
1121 
1122 
1 t 23 
tl24 
tt25 
tt26 
1127 
1128 
1129 
tt3e 
ttll 
1132 
1133 
t 134 
1135 
1136 
1137 
11 38 
1139 

.03236' .'641'11 
"J) 2 4 2" U5)6 t 

""3.246" ,,05364 
Ogl252' 1190767 

3"3254' iH6403 
.03260' 912782 
• .,3264" 932763 
.03272' 00141'11 
.iU274' ""o416 
8,,3276' .127.,2 
• e3392' 032763 
'83310' "01401 
083312' "88.1'17 
'1'13314' 1111271'12 
'0332"" e32763 
'1'13326' 91H091 
003331'1' ')II'92e7 
"e)3)2' ,,"5726 

,1l3334' ,,"5707 
1t0314il' 881217 
",3342' IHln67 
803340' ",1367 
'03352" 816491 
.03)56" 11 1101 
'03160' 19427e2 
.. 113364' 1'160102 
• 03366' 811'1267 
.e3372' &05264 

"0)376" ,.,441'14 

illl3402' 01115767 
",,)496' 901402 
'034''''- ,,051l04 
"3412" ,,"0482 
'03414' 012704 
..,3428' &1115364 
ee3424" "eet74 

01'151'120' 
"1'11'11'121'1 

1'11'15834' 

904752' 
"111'11'10 
91'11'11'140 9"'9894 

,,40001'1 
"01'11'110 81'181'104 

012ile0 
01'101'1"2 1'11'101'11'14 

174624 

17451'12 
1745"'1'1 
0051'128' 

177760 

174462 
805138" 

08"880' 

lUll 522 

9901'192 
005U8' 
885040' 

NaAA DEC/XII SYSTEM EXERCISER MODULE 
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1140 ""343"" 8t 2664 08507",' 
1141 8"3434" 8115864 91'15,.,14" 
t 1 42 ."3441'1" 9t6491 804756 " 
UH ,.,3444" 86271'11 01'10084 
1144 •• H450" 912711 1'11'13762" 
......... ~ln454" 060~21 
1146 .83456' 116711 174330 
ttn 9193462" 3115864 005814" 
1148 ...,3466' 1)16483 004752' 
1149 .01472' ~62764 1'1881'116 8"'5854' 
1150 
1151 '0350"" iHI5464 005054' 
1152 003504" 88501'12 
1153 Iihf3596" "'32763 1'10081'14 001'1""2 
1154 303514" .,8'402 
1155 .03516" 11112702 01'11'1084 
1156 """3522" t 12763 00""'03 000""5 
11 57 '03530' 151'1263 001'1"85 
1158 803534' Pt6463 005854 ' 8il0906 
1159 1t03542 " 112763 0"8812 001'1005 
1160 ~"355'" 1'1'2763 "0400" ""'0"86 
1161 1J1l3SSo' 112763 Il"""ti 000"85 
1162 '03564 " 316763 174404 1'180906 
1163 .,03572" 1'1 42763 177725 000884 
1164 "8)600' "2763 1'1"1'101'12 01'11'1"05 
1165 .0)686' 15"263 0"1'1".,5 
1166 .03612' 1116467 1'11'15044' 01'11341'1 
1167 .8)628" 162767 080812 01" H2 
1168 '1l)626' "'441) 885160' 
1169 .,83632' 8116367 0111326 
117" ."'3636' ,52763 1'10011120 91'10005 
1171 '''3644" 156763 91l1ll4 091'101'15 
11 72 .1l)652' .,l676) ,,8131'14 '0,81l6 
1173 "'3661l" "O5764 9"5110' 
1174 .03664" "914.H 
1175 '93666' 18'012 
~-:"!:... _ .. - p-- e~37 ~~. 

1177 
1178 '1'13674' P1271l, 991l0e0 
1179 '0370'" ",27,,2 "90004 
1180 ",)71'14 ' ,,"1'1167 1'1"0464 
1181 '9)711'1' "t64.n 1'104752" 
1182 803714' 112763 "".,843 0"il~92 
118] .e3722 ' 8t6402 "1'1507,," 
1184 H3726' .627e2 8001'11l4 
1185 "3732' "0297 
1186 
1187 
11118 '1'13734' 3127011 00.1'16,"' 
1189 '113740' fl16491 "05864" 
1190 11'1)744' 1112702 1'10001'14 
1191 '03750' 112761 9"01l43 ""0.,82 
1192 ""3756' 111"1'1167 01l"412 
1193 
119. 
1 195 '''3762" 111"0401 
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4$: MOY 
DECB 

CURLIN(1I4),Rl 
20(RI) 

GET ADDR Of CUR LINE 

DEC 
iiI< 

LOOpeR4) 

DEC ERROR COUNT TO CORRECT fOR 
INISUING INC 
CORRECT rOR LATER CALLING THIS A GOOD RUN 

JS RETUiH, 

;S!.!BRO!JTINE CHECKS FOR UlY or 1 HAR!)\IlARl': SET ERR SITS 
,AHD REPORTS THE ERR UO ~OES AN ERROR RETURN yo THE 
; ROUTINE WHICH CALLED FOR A RECEIVE 

, 
CHKREC: MOV OVlSAVCR4),Fl ;CE! DEV1CE iiEG 

MOV 11 tee., R2 : PRESET ERR • 
BIT "9,4(R3) ,NON-EXIST MEM ERROR? 
BEQ IS , BR Ir NOT 
BR 3S JELISE GO REPORT 

U I MOY 14i\9"., R2 : PRESET ERR • 
BIT "",4(R3) :RX LATENCY ERROR? 
BEQ 2& JBR If NOT 
BR 3& JELSE GO REPORT 

281 MOY 112""8, R2 : PREISET ERR • 
BIT '2,4(R) ,RX CLOCK LOSS ERROR? 
SHE 3& :BR IF YES, ELSE 
RTS PC :RETURN OK 

381 TST (R6)+ ,POP JSR RETURN Off STACK 
,SINCE WE WON'T GO BACK THAT WAY 

TST REPORT : REPORT ERRORS NOW? 
8NE XS :BR Ir NOT 
MOY R3,CsRl ,PUT IN rOR ERROR CALL 
MOV (R3),lCSR .-
MOV CURLIN(RU,Rl ;Gn lDOR OF CUR !.lNE 
MOYB (R1),Rl :GET VALUE Of CUR LINE 
BIC 1177768,R2 =LEAVE LINE. ONLY 
ADD Rl,R2 ,ADO IN ERR • 
MOY R2,UTAT ;PUT IN rOR ERROR CALL 
INC OTERR4(R4) ,SEE NOTE 1 IN FRONT OFF LISTING 
, ............................................................. * •••••• 
ERRORS, BEGIN , REC ERROR , .............................................................. . 
TST DTERR4 
BEQ 4S 
eLIl R4 
BR 5. 

411 MOY 12,R4 
5'1 O[C OTERR4(R4) 

JMP 'RECRTI (R4) : GO BACK TO ERROR RTN 

I 
,SUBROUTINE TO TRANSMIT DATA 
:CALLED WITH A JISR PC,TMT 
;,lrTER SETTING LOCaTIONS TXADR1(J<1), TXCNTlCR4), TMTHHR4), 
,VCTSAVeR4), DVAISAY(R4), SUBROUTINE CTS MUST 8E CALLED FIRST. 
:RETURNS ON ERROR, RETURNS 2 BYTES PAST NORMAL RETURN 
I If NO ERROR , 
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TMTI MOV (SP) +, TMTR£T(R4) ,SAVE RTN ADDRESS 
CLR TMTOOII(R4) = INITIALIZE nAG 
MOV VCTSAV(R4), Rl = GET REC VECTOR _DDRESS 
ADO 14,111 ,MAKE IT TMT VECTOR 
MOV ITMTINT, (Rl) =MOVE IN INT ROUTINE. ADDRESS 
ADO R4d!!U+ :COllRECT FOR loIH!CH L!NE 
MOVB BR1,(Rl) : MOV I N PRIORITY LEVEL 
CLR ABORT(R4) :CLEAR TIME OUT ABORT FLAG 
MOV DVASlV(R4),R) ,GET DEVICE ADDRESS 
ADO 114. ,TXCNTI (R4) ,MAKE SURE MY LAST CHAP GETS 

: SEND 4 GARBAGE A TEND, PLUS 
NEG TXCNTI (R4) :GET COUNT IN RIGHT rORM 

St.NT, sO 
19 SYNCS IN 

CLR R2 :ASSUME USING PRI REGs, SET bUMPER TO 0 
BIT 14,2(R3) : ARE WE USING PRIOR SEC? 
BEQ 111 :BR IF USING PRI, BUMPER z0 
MOV I4,R2 i ELSE SET BUMPER TO 4 

11$1 MOVB 13,5(R3) iPOIIiT TO TXCC-P 
BlsB R2,5(R) ,BUMP TO WHICH SET 
MOV TXCNTtCR4), 6( R3) : WRITE TXCC-P 
MOV8 112,5(R) : POINT TO MISC REG 
MOV l4elle,6(R)) :SET TO 8 BITS PER CHAI< 
MOYB HI,SeR) :POIHT TO SYNC REG 
MOV SYNC,6(1l) :WRITE SYNC REG 
BIC 1177725,4(R3) ,CLEAII ALL BUT REC ERR BITS 
MOYB 12,5(Rl) ,POINT TO TX8A-P 
BlSB R2,5(R3) ,POINT TO WHICH SET 
MOV TXADRtCRU,ADR :PREPARE rOR GETPA CALL 
SUB 11"., .. DR :NOVE PTR TO START OF SYNC fIELD 
GETPU, ADR :GET PHYSICAL ADDRESS FRO'" 16-BIT ADR 
ASL EA :LINE UP EA BITS 
BISB .20,5(113) , PUT IN WR ENABLE lilT 
BIISB EA,5(R) JMOV EA BITS INTO PLACE 
MOV PA,6(R) ,WRITE ALL 18 BITS 
15T rDfLAG(R4) ,ARE WE fULL DUPLEX? 
BEQ 5. JBR IF NOT, ELSE 
BPL U !~~~~y~~~ M!~T~! .~"~D 
- -- ;~=: g:; ~O!~~ .... '!'!~!(EP 

~ TO·'LET-oTHER -'LIN!: 'CONTINUE 
MOY .0,Rl :COME BACK AUP 
MOV .4,R2 :SHOW ITS A TMT wAIT 
JMP TIMKEP :LET OTHER LINE GO 

31: MOV DVASAY(RU,Rl :PUT DEVICE AODR BACK IN R3 
411 MOVB '4],2(R3) :sn TMT INT ENABLE 

MOV TMTRET (R4), R2 :GET BAD RET AOOR 
ADD '4,R2 ; MAKE IT THE FULL DUPLEX RETURN 
MOV k2,R7 :ANO RETURN 

5'1 MOY .TXTO,R" TIME OUT RETURN ADDR 
MOV TMTTIM(R4), Rl HOW LONG TO !iUT 
MOY t4,R2 SHOW lTS TRANSMITTER 
MOYB ,4),2(R) SET TMT INT ENABLE AND GO JHT 
JMP TIMJCEP EXIT TO TINKEp ANI) WAlT 

:T"'T INTERRUPT ROUTINE 

1M11NT: bR U 

FRONT 

SEQ 91'181 

S~Q 0il82 



NQU DEC/XII SYSTEM EXERCISER MODULE 
NOaA.PII 

tt03772 " 

,"3772" """0,,. 
•• 194000' "'''50114 
."4002' ,,"'H02 
... 04004' 812704 
""40111" "051'1!>4 
(104014' 805164 
.04020" ""1401 
""'4022" 1t44"0 
.,,4024' 816403 
•• "'''30' 1}42763 
."4036" ,,32763 
.04044" "0""'5 
.04046' "!>2764 
.,4054" 380174 

0"4004" "","",,,,,' 

00.000" 01401'100' 

""i'I"02 
005226' 
1'05014' 

,,04152 ' 
00"047 "'''01'102 
00"025 000004 

0000"2 "05010" 
005070' 
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J _._ .. - ........ -.-.--._._------_ .. _ .... - -- _ .... - _ .. - - - ......... - _ .... - - ................ .. 
PII~QI,T1DONE+4,bEGIN , RTI AND QUEUE UP TO COtiTINU!: AT TIDONE+4 

J -.-.---~----.--.-.-----------------------•• -.-------------------
lSI 

J •• ------............ -----._.-----••• -----•••• ---••• ---•• ------.--. 
PI~QI,TIDONE,BEGI" I RTI AND QUEUE UP TO CONTINUE AT TIDONE 
I ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 •••••• 

TIDONf:: CLR 
Bit 
MOV 

lSI CLR 
TST 
bEQ 
EXITS 

2S: MOV 
BIC 
BIT 
BNE 
ADO 
JMP 

R4 
11 
.2,Ft4 
RETTAB+ 4 (Ft4) 
ABORT(R4) 
2t 

DVASAV(R4)'R] 
147,2(Rl) 
U5.4(R) 
UTO 
U,TIlTRETCRU 
flTMTRr:T (RU 

: ROUTINF IF TRANSMIT TIMES OUT , 

,SET TO LINE 0 

,SEt TO LINE 1 
,~lLL IMPENDING TIMEOUT 
,SHOULD WE CIVE UP? 
:BR If' NO, ELSE 
,EXIT TO MONITOR, MODULE WAIT FOR INTERUPT. 
,GEt DEVICE ADDR 
,~ILL TMT'ER 
IANY HOW ERR'S 
,BR IF YES 
,MAKE IT A COOD RETURN 
,CO BACK O~ 

1196 
1197 
1198 
1199 
12"3 
1201 
1202 
121n 
1204 
120S 
12"6 
1207 
1209 
1209 
12U 
1211 
1212 
1211 
1214 
1215 
1216 
1217 
1218 
121 'i 
1120 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
IH6 
IH7 
IH8 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 

804060' 1112764 
"4066" "164113 
""4072' 062733 
IhH,,76' 311367 
".HI02" 842713 
"0410b" I"03b7 
.et4t 12' el63i'12 
804116' 312703 
fl04122' 0327,,2 
."4126" 001403 
It04130" "12703 
"041 H' 8"041 3 
.04136" 032702 
'''HI42" 8"1403 
"04144" 812703 
8"4150" 0"'0405 
.",4152" tt32702 
".H1S6" 001402 
.04161/1" 012703 
.04164" 016401 
."417\:1' 11\ 142 
• 04172" 042702 
.04176" &60302 
U4200" "t.l261 
.04204' 005264 

177777 005014' TXTO: MOV 
MOV 
ADD 
MOV 
BIC 
MOV 
MOV 
MOV 
BIT 
BEQ 
MOV 
BR 
BIT 
BEQ 
MOV 
BR 
BIT 
BEQ 
MOV 
MOV 
MOV8 
BIC 
ADD 
MOV 
INC 

1177777,ABOJ\T(R4) STELL INT ROUTINES TO GIVE uP 

1114211'1" UU04 

,,'H214" 0115767 
•• '14220' .01432 

804752' 
80"002 
173750 
0"0041 
173736 
88""82 
0050"'" 
1110""20 

0"'600" 

0001'104 lSI 

&08001 2$: 

8020"0 
005020' HI 

177761' 

173650 
005144' 

0111"000' 

800724 

DVASAV(R4),lIl JCET ADOR 0' STATUS 
n,A) JMAKE IT TNT CSR 
CR]),ACSR ,SAVE STATUS 
141. (Rll ,KILL TRANSMISSION AND INT 
Rl,CSPA ,STORE FOR ERR CALL 
2(Rl).R2 ,CET ERR REG CONTENTS 
15881f.R3 ,ASSU .. E ITS A TIME OUT 
n.,R2 ,TX liON·EXIST MEM? 
11 ,BR IF NOT 
.6 •• 8.\() ,ELSIE SHOW IT 
]I ,AND GO REPORT 
".R2 JTX LATENCY ERR? 
2t JBR IF NOT 
.,e,,\t.R3 JELSE SHOW IT 
]I JAND CO R!:PORT 
Il,R2 JTX CLOC~ LOST ERROR? 
]I ,aR IF' NOT 
'2ee".R] ,ELSE SHOW IT AND REPORT IT 
CURLIN(R4),Rt :GET ADDR Of CUR LINE 
(Rt),R2 ,GET VALUE 
II 77769. R2 : LEAVE ONLY LINE • 
Rl,R2 ,IIIDICATE TMT TIMEOUT 
R2,AS7AT ,SET UP fOR ERROR CALL 
TXTOR4(RU ,SU NOTE 1 IN FRONT oF' LISTING , ............................................................... . 

ERRORl.B£GIN ,TMT ERFtOR SEt: ASTlT INDICATOFI , ............................................................... . 
TST TXTOll4 
BEO U 

NQAA DEC/XII S¥STE"l EXERCISER MODULE 
NQAA.Pll 
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1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
, ? ...... 

1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1792 
1293 
1294 
1295 
129eo 
1297 
1298 
1299 
H0" 
1301 
1302 
1303 
13"4 
13"S 
13"6 
IH17 

~~4222" U5""4 
.,04224' ""1'14"2 
.,.,4226' ill2704 &0""02 
8.,.232' 1105364 "05144' 
'04236' '''01 74 80507~" 

.04242' 11J12664 
"'OU?,,' "'''.jllt 
004252' "eo27"1 
'''4256' 161271t 
804262' 06"421 
IhH264' 11(.711 
'''421,,' 816403 
.,04274' "32763 
"04302' "01402 
'''4304' 016407 
.,,4310' 112763 

8"4316' I "'44 lei 0 

..,4320' 'il,,40l 

."4322' ,,""'1'1,,4 

.,043)0' 

ell4330' 030Cl04 

11"'4336' IH2704 
8"4342' ""041'11 
8"BH' 1'185004 
804146' "164",) 
'1'14352 ' IH2763 
N43!>0' "111753 
804362' '942774 
'i'l417"" ,,16407 

,05U4 ' 
jII!II''J'I1' ' 
"00804 
804320' 

173522 
084752' 
820000 0"",002 

805U4' 
001422 ""'0002 

004336' 01110"'00' 

!!I04H4" 0001400' 

"00002 

004752 ' 
020001'1 000"'02 

800021' 004752' 
1'105104' 

4$1 
5$ : 

, 

CLR 
8R 
MOV 
DEC 
JMP 

R4 

5' 
I2,R4 
TXTOR4(R4' 
tTMTRU (R4) ,BAD RETURN 

ISUB GETS CLEAR TO SEND .. OR LINE IN DVASAV(R4) AND VCTSAV(R4) 

CTSI MOV 
"ov 
ADD 
MOV 
ADD 
MOVB 
MOV 
BIT 
BEQ 
MOV 

RTSStTl MOV 

EXIT. 
lINT ROUTINE 
CTSINTI 8R 

(R6l+,CTSRET(R4) ,SAVE RET AODREss 
Vt:''I'IUVrR''.11t ,G~T VECTOR .OOR 
14, Rl : MAK!: IT B VECTOR 
.CTSINTdRi) ,MOV IN INT ROUTINE ADDR 
R4, (Rt h ,SHOWS WHICH LINE 
8Rl,(R1> ,CET BRt LEVEL 
DVASAV(R4),R] ,GET DEVICE AOOR 
'20008,2(R]) ,IS CLEAR TO S£ND UP? 
RTSSET ,BR IF NOT 
CTSRU(R4).R7 ,RETURN 
11422,2(R]) ,SET R!:Q TO SEND AND INT, ENABLE 

,OTR AND IDLE BIT TOO. 
,EXIT TO MONITOR. MODULE WAIT 

,OIf'ERENT PIRQ'S 

FOR INTERUPT. 

,._.-------------------------------------------------------------
PIRQI,2',BEGIN , RTI AND QUEUE UP TO CONTINUE AT 2. 
J --------------------.,---------------------------------._--------

IS: 

,-.------~---------------------------------.---------------------
PIRQ.,31,BECIN , RTI AND QUEUE UP TO CONTINUE AT )$ , ........................................... -................... . 

2$1 

38: 
41: 

MOV .:a,R4 ,SET UP FOR LIIIE 1 
BR 41 
eLI! R4 
MOV DYlSAV (R4), Rl 
BIT • 28000, 2 (Ill) 
BEQ RTSSET 

,SET UP FOR LINE II 
; GET DEVICE AOOP 

, IS CLEAR TO SEND SET? 

BIC l2e"DVA.AV(RU 
JGO TRY AGAIN IF NOT 
,DISABLE DATA SET CHG 
JRETUIIN MOV CTSRET(II4),R7 

ALL ROUTINES COME HEFtt:: WHILE WAITING fOR 1/0 
ROUTINF EITHER KICKS OF'F SECOND LINE, NOTIF'YS 
ROUTINES OF TIMEOUTS, OR JUST DOES BI!EAKS. 
110 ROUTlN!:5 THAT P'INISH UP BErORE TIMEOUT VALUE 
MUST CLEAR LOCATION RETTUCR4) +0 Ir RECEIVER OR +4 
IF T14T, 
CALLED WITH A JMP TO TIMKEP AF'TER LOADINC 

Fl0 • WHERE TO f(ETURN IF TIME OUT 
R 1 • HOW LOIiG TO WATT (IN SECONDS) 
1'2 • '" IF' ITS A FlFC TIMEING OR 4 IF' ITs A TMT wHT 
114 • 1'1 F'OR ACTIYl LINE 0, :2 FOR ACTIVE LINE 1 

INT'S 

SEQ 0083 

S~Q 1'084 



NQAA DEC/Xll SYSTEM EXERCISER MODULE 
iiCAA.PH 

1308 
1109 
1310 
13tl 
l:;i 2 
U1) 
I3U 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
I33S 
1339 
IH0 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1150 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 

8fiHl74' &61114,12 
884176" 1Jt0162 
e3H1l2" &61762 
1f04410" 1",,462 
IfIHU4' IfU\J62 

.04420' 022767 
iJ04426' ,,"1410 
lj;e443"" "~57IH 
.044)2' 001402 
8"4434' 01J588" 
'04436- "0402 
104440" 1\12704 
.e4444" 000167 

"04150- '12702 
'84454" ,,"5722 
,.04456" 001026 
,,"446"" 020227 
004464" 0e1 37) 
.04466" "35767 
"84472" 1f81482 
IM'I4474" 0"0167 

.04500" ,,05767 
804504" "01401 
1f04506 - 11'448" 

[t04510- "'12767 
,,"4')16- 134407 
804522- 1i14407 
&04526- 085067 
.04532 - 000746 

.,"'4534" 005742 
",,4530 - ,,27762 
U4544' 803002 
804546" ,,"5722 
'04550' "8014 3 

.e4,)52- 1116204 

."4556 - ,,1120) 
"456'" 0051H2 
804562" 010307 

""4564- "85767 

005212" 
393099G 035212" 
005212" 
005222" 

000'"02 000364 

000082 
174344 

005222' 

005232-

000430 

0"0"64 

""0414 

0"0"01 0"0402 
00000'" 
00000"'-
000366 

000000G 177770 

000010 

173374 

NOAII DEC/XU SYSTEM EXERCISER MODULE 
NQAA. Pll 

1364 "04571!- 001461 
1365 1604572- 0"5267 000146 
1366 304516- 026767 0'''H42 173361'1 
1167 004604- ,,'H053 
1368 "04606- 01'15i167 000132 
t 369 ~~~&12" ~t 2100 ~ee212" 

117" ,,"4616" 912701 011402-
1371 .04622' 105710 
tl72 034624- "'0403 
1373 '04626- 1J1271 I 054131'1 
1374 '046]2- 81'10427 
1375 "\J4634- 116002 000M0 
1376 "0464"" 105060 000~40 
1371 '04644- ~22132 000077 
1378 "4650- ".2416 
1379 .04652' 010203 
138" 1J04654' 1J42703 117770 
1391 '04660- ,,62H3 80006A 
1382 .,04664" 1103&1 00"001 
1183 '0467"- 006202 
1384 .04672" "06292 
1385 '04614" 006202 
1386 .04676" 062792 00006" 
1387 '04702- 110211 
1389 .34704" 3160432 
1389 "04706' 012711 042102 
1390 '04712- 005200 
1191 '04714- ,,62701 0"0~HI 

1392 '04720" 320027 31'10232' 
1393 "04724" 001336 
1394 804726" 104411 8"474"" 01'1000~-

1395 
1396 
1397 '04734-
1398 ,"4734- 184402 "00111""-
1399 
:.-:;; =~~"?~ .. ~. ~!!3!2· 

1431 884742" \77777 
14"2 
1403 '84744- &8"080 
14'H 884746" "00080 
140S '''4750" "80000 
1406 .84752" iJl'Ilil 1'1" 0 
1407 ,"47S4- '''00a0 
1408 804756" 0""01'10 
14\19 '8476"'- 8"000" 
1418 .e4762' elil"e'0 
1411 .34764' ~lIIe080 

1412 .04766' 01'1')242" 
141l .it477,,' Blf7262 -
1414 '04772" 0"0000 
1415 ""4774" "00000 
1416 ."4776- "//'8"8" 
1417 ,"500"- """0"" 
1416 "051102- if"900" 
14B .0500"" "'hte&0 

MACYI\ 27(732) 20-MAY-76 12127 PAGE 27 

, 
TIMKEpl ADD 

MOV 
luO 
MOV 
MOV 

114,R2 :FIGUIIE OUT ,;HICH TABLE ENTRY 
IIl,TIMT-'8(R2) ;STORE HOW LONG TO WAn 
iiTI .. E. !iMUS (;<2) ; ADO P!lESE!I!! r!"'E 
114,R4TA8(1I2) ,SAVE "HICH ACTIVE LINE 
R0,RETTJ.I(1I2) ,WHERE TO RET TO, PLUS 

:!F T~~!S i1~Ni~~E~~T T:~~~ IS 

CMP 
BEQ 
~ST 

BEQ 
CLR 
BII 

151 MOV 
2$1 JMP 

TIMCHIrI MOV 
til TST 

BNE 
lUI CMP 

: 

BN! 
TST 
BEQ 
JMP 

2S I TST 
BEQ 
EXIU 

.2,LINlCT 
TIMCHIC: 

is 
R4 
2. 
'2,Rt 
GETNXT 

'RETTAB,R2 
(R2)+ 
U 
R2, 'RETT18+18 
U 
PASTIM 
2. 
EPASS 

BRHLG 
31 

: 
lSI MOV I1,BRIC:FLG 

: 
UI 

. 

BIIEAU, B~GIN 
BREAU, BEGIN 
CLR BRIC:P'LC 
BR TII'ICHIC: 

TST 
CMP 
BGT 
TST 
BR 

MOV 
MOV 
CLR 
MOY 

-(R2) 
'TIME,-10(R2) 
5. 
(R2)+ 
11. 

10(R2',R4 
(R2),1I3 
(R2) 
Rl,1I7 

:OCCUR F'OR THIS ENTRY S~T 
; ARE 2 LINES GOING? 
:8R If YES 
;lRE WE Llr4E 01 
: 8R If yES 
J H' NO MAKE IT " 

,WE WERE 0 sO NOW DO 1 
,GO DO OTHER LINE 

,GET ADDR Of TIME STATUSES 
:ANY WAIT GOING ON? 
:BR If yES 
: ARE WE DONE LOOH NG 
:8R BACK If NO 
: TIME FOR END OF PASS 
:BR IF' NO 
; GO REPORT END or PASS 

,ARE WE ALREADY IN A BREAK? 
:BR IF NO 
;EXIT TO MONITOR. MODULE WAn rOR INTERUPT. 

:SHOW WERE DOING BREAK 
,TEMPORARY RETURN TO MON I TOR •••• 
: THEM CONTINUE AT NEXT INSTRUCTION. 
: SHOW WERE BACK 

: MOVE R2 BACK 
,IS TIME UP? 
,8R IF Y~S 
18UMP R2 BACK AGAIN 
,GO CHECK OTHERS 

;sET R4 CORRECTLy rOR WHICH LINE 
,SA V! RETURN 
:CLEAR THIS ENTRY 
:JMP TO TIME OUT ROUTINE 

,EPASS DOES END OF pASS CALL AND PRINTS ERR SUMMARY 
: If LOCATION REPORT IS NOT 8 

EPASSI TST REPORT ,DO ERR SUM OR NOT 
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!lEQ s. :BR IF NO 
INC MSGCNT :COUNT A PASS 
CMP MSGCNT, REPORT ,TIME FOR A MSG? 
BNE 5$ :Ir NOT EVEN 9, SKIP MSG 
CLR MSCCNT 
~ov !PHY'!'AS.R0 ;:!NO ;lH!CH !..!~ES ARE RUNN!NG 
MOV .SUI41+4,RI ,POINTS TO MSG 

lSI TSTB (R0) ,IS LINE IN USE? 
BMI 2. ;BR IF' YES 
MOV .54130, (Rt) ;PUT XX IN • or ERRS 
BR u 

2$ I MOVB 32.(R0),R2 ,GET' OF ERRS 
CLRB 32.(R0) ,RESET ERP COUNT 
CI4P 177,R2 ,ANY GOOD MSGS 
BLT 31 ;BR IF NO 
MOV R2,R3 ,PUT IN MSG 
BIC 1177170,R3 :LEAVE ONLY LOW DIGIT 
ADD f60,R3 ,MAKE IT ASCII 
MOVB R3,! (Rl) : STORE IT AllAY 
ASR R2 ;GET NEXT DIGIT 
ASR R2 
ASP R2 
ADD '63,R2 ;MAKE IT ASCII 
MOVB R2, (RI) ,PUT IT IN MSC 
ilR 4S 

lSI MOV 142102'(R1) ,PUT IN AN 'BD' rOFt IlAD 
451 INC R0 :BUMP LINE POINTER 

ADD 110,RI ,POINT TO NXT MSC 
CMP R0,IPIfYTAB+20 ;DONE 
8NE 1$ ,GO DO MORE 
MSGN., MSUM, BEGIN : ASCII MESSAGE CALL WITH COMMOh HEA!)"'R 

: 
5$1 

ENOPSS,8EGIN ,SIGNAL END Of PASS. CONTIhUE AT RESTRT 
J 
~SU~; ---

-I 

MSGCNTI " ,COUNTS END PASSES rOR MESSAGE CALL 
MASKI " : USED rOR BIC "INC IN LOOPS 
NXTLINI 0 :ADR of NEXT LIN 
DVASAVI 0 J HOLDS OVA FOR ACTIVE L. II 

0 : HOLDS OVA rOR ACTl VE Lll 
VCTSAVI 0 ; HOLDS VCT fOR ACTIVE Lt0 

0 ,HOLDS VECTOR rOR ACTIVE LI\ 
TMTSAVI 1'1 ;HOLDS ADOR Of TMT CSR fOR LINE 

0 :SAME fOR LINE 1 
A~SGBrl MSG8F" ,ADDRESS OF MSG BUFFER 0 

MSGBfl ,ADDRESS OF MSG BUfFER I 
RECADFlI " ,CUPRENT REC WORD POINTER ° 0 ,CURRENT REC WORD POINTER 1 
I<ECCNTI III :REC 8YTE COUNT FOR 0 

tI ,REC (\"iTE COUNT rOR 1 
Rte':'IM: " : ':'EMP HOLDS TIME OUT VALUF. fOP A REC 

0 ;SAME BUT F'01< LINE 1 

SEQ 0085 

SEQ "'''8t> 
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142'" .05006' iJ"""'''0 SYNCNTI 0 ,COUNTS HOW MANY SY'" CHARACTERS REC 
!421 '!650 H) , ,,""0i'" ° :SHOULQ WAlT FOR, 
1422 111'1501" 0"'0"0P1 LINACT: ., IHOLO THE NUMBER or LINES IIUNNING,0-2 
1423 .1115014' 011111100111 ABORTI " ;ABORT FLAG FOR L.0 
1424 H5016' '~0000 A ,ABORT rLAG fOR L'1 
1425 "05020' iJiJ0i"j~ CURLIN 1 0 ,POINTS TO STATUs BYTE rOR CURRENT L'0 
1426 ,"5022' iJiJ00A0 0 ;POINTS TO STATUS BYTE rOR CURRENT LII 
1427 .05024' 0iJ2'H6' RECOI RECDN ;WHERE TO PIRO ArTER REe DONE 
1421! .iJ5026' iliJ2522 ' RECDN·4 

;HOLDS 1429 805030' 8"0001'1 ERRWDI 0 ERR WORDS TEMPORARILY 
1430 .05032' f00001l 0 ,HOLDS ERR WORDS TEMPORARILY 
1431 '05034' • .,0000 LOOP. 0 ,HOLDS LOOP COUNT FOR LINE • 0 
1432 '''5036' 811111111100 0 ;HOLOS LOOP COUNT rOR LINE • 1 
1433 .• 05040' &0001iJ0 RECRTMI 0 ,HOLDS RETURN ADOR FOR LINE .0 
1434 .05042' e8001110 0 ,HOLDS RETURN AOOR FOR LINE U 
1435 '05044' 1110"'''0 TXAORl' 0 ,HOLDS 1ST ADOR TO TMT "ROM, LINE 0 
1436 1105046' 1'1"1'101'10 ° ,SAME ,.OR LINF. 1 
1437 .85050' 0"0000 TXAOR21 0 ,HOLDS 2ND ADOR TO TMT FROM, LINE 0 
1439 .05052' 1'108000 0 ,SAME FOR LINE 1 
1439 '05054' ""0001l TXCNTll 0 ,HOLDS 1 ST TMT COUNT rop LINE 0 
1440 '05056' 0011111100 0 ,SAME FOR LINE 1 
1441 '11151'160' 01'10000 TXCNT21 0 ,HOLDS 2ND TMT COUNT FOR LINE ° 
1442 H5062' .,1'1"000 ° ,SAME FOR LINE 1 
1443 ..,5064' 08"000 TMTTIMI ° ,HOLDS TIME OUT TIME ,.OR LINE ° 
1444 ."5066' ,,1'1"0"'" 8 ;SAME ,.OR LINE 1 
1445 8050'''' 0"0080 T"TRETI 0 ,HOLDS PTN ADDR FOR TMT, LINE 0 
1446 ."5072' ""000" III ; SAME FOk LINE 1 
1447 .05014' "~00"0 TMTOONa ° JFLAG FOR WHEN A TMT IS DONE 
1449 ""5076' ''''11100'' ° ,SAME FOR OTHER LINE 
1449 IN510'" 000"00 TSYNCTI " ,HOLDS • 0,. SYN CHAit TO SEND, LINE 0 
1450 H511'12' ""111""0 ° ,SAME FOR LINE 1 
1451 11"5104' 1'1001'100 CTSRETI ° ;HOLOS RETURN ADDR FOR CTS 
1452 '''5106' 00"000 ° :SAME FOR LINE 1 
1453 N5111;1' "00000 fDF'LAGa ° ,0 I,. HALF DUPLEX, 1 If' rULL 
1454 ",,5112' ,,80000 ° 1455 IJ05114' 8"0000 RCVTO. 1'1 ,COUNTS REC TIME OUT RETRYS 
1456 1t"5116' U0000 1'1 
1457 ."512;)' 1900"''''' BRKFLCI " : 15 A ONE DURING BREAKS 
1458 1105122' .,W0"'''0 PASTIMI ° ,HAS A 1 WHEN ITS TIME rOR END of PASS 
1459 ittl5124' 00"000 DROPR41 0 ,EXIT FLAGS 
146O 805126' 1900"00 III 
1461 .051),,' ''''0000 UTERRU ° 1462 805132' "'''0''00 0 
1463 &05134' """"00 CRCR41 " 1464 '05136' ""0000 " 1465 005140' 0""'''00 RCTOR4I ° 1466 1'05142' &00000 ° 1467 ""5144' ."1'10"0 TXTOP4I 0 
14(,8 .05146' ""'0000 0 
1469 .05150' 880''''0 rDBKR41 ° 147O 8"5152' ~1'I000 0 
1471 005154' "",,!!I"'" CHKR41 ° 1412 .e5151>" """001l 0 
1473 
1474 .05160' IH!J0"00 ADPI ° ,TlBL[ FOil GETPA CALL 
1475 ,"5162' "00"00 PAl ° 
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1476 U51b4" 1'1'"'''''''''' EA. ° 1477 , 
1418 
1479 
1480 I 
1481 I Rl HAS ADOR OR VECTOR 
1482 1110 HAS LINE • IN LOW B ITII, RETURNS WITH ADDR OR VECTOk IN Rl 
1483 .05166' GETADRI 
1484 .05166 ' 610046 MaY R!!I,-(Rb) ,SAVE R0 
1495 .0"i17"" 11427011 1777b0 BIC 1177760,110 ,SAVE ONLY LINE. 
1496 805174' 8U4!!14 1$: BEO 21 ,DONE 
1497 '05176 ' 1'162701 """01e ADD tl0,Rt ,BUMP TO NEXT LINE 
1488 1105202' 1'I"530!!1 D[C R0 ,ADDED ENOUGH TIMES? 
1489 a.d5204' iliH1773 Bll U • CO SACK 
1499 
1491 ,"5296' 1'112608 2S. MOY (R6)+,R0 IRESTORE R0 
149l 
1493 
1494 £05219' "";)207 RTS PC ,RETURN II ITH OVA IN Rl 
1495 
1496 

TIMTA81 1497 .05212' 009000 0 ,WHEN TO TIME OUT FOR REC, LIhE 
1499 "85214' 8",,008 0 ,WHEN TO TIME OUT FOR REC,LINE 
1499 105216' iJiI000" 1'1 ,WHF.N TO TIME OUT FOR TXT, L hE 
15!!10 .05220' ""0"e0 0 I WHEN TO TIME OUT FO TXT, LINE 1 
1501 .05222' "0"",,0 RETTA8. 0 ,WHERE TO RETURN FOk REC LINE " 
1502 
1503 
15". 
1595 .,"5224' ""0!!100 ,WHERE TO RETURN FOR REC LINE 
1506 ."5226' 11'8""'0" ; WHERE TO RETURN rOR TXT LINE 
1507 .,05239' 1'1".,0,,0 0 I WHERE TO RETURN FOR TXT LINE 
1508 lIIa5232 , 91!10000 !lnA8. iii ,HOLD R4 ,.OR RETURNS 
15"9 
1510 
1511 
1512 
1513 ."5234' ""00"0 !!I 
1514 
1515 '''5236' ""0"0" 
1516 '05240,' ""0"'88 
1511 
1519 
1519 f"524:.1' "''''''to 14 SGB f'lllI .BLKW 520. ;REC BUrFER rOIt LlN!:. ., 
1520 
1521 
1522 "07262' 0"1 ~10 MSGBn I .BLICW 520, ; REC BUrFER rOR L INE 1 
1523 '11)02' 177777 F'l LL. 177777 ,4 CHARACTEPS OF FILLER BYTES 
1524 111104' 177771 17"777 
1525 "11306 ' tHlb0111' ADROP, MDROP 
1526 "11110' \71777 -1 
1527 
1528 
1529 ,F:VEN 
153~ IHn12' ee5"'15 1lJ44523 1'14\ 'i \ ~ SUM: ,ASC II <15><,2>'srNCE LAST ~SG pEp LINE, IN /'ICTAL '<15><12> 
1 ~11 1!Ii! 32!\' I!'?!!I' "''; 1'14\!5! , 0c.2!n 
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1532 ifl1326" 046440 943523 05'949 
ISH 811334" 051195 0469414 047111 
1534 811342" ,26195 0444411 02011'" 
1535 .11l50" 'H1517 ,,49524 029114 
U36 .'1356" "85"15 
1537 It 1369- 044514 042516 "'21449 • ASCII "LINE • ERRS"<15><12> 
1538 .11366" il200UJ 051105 051522 
1539 ill137'" ".5915 
15~e '11376" 03ee6e e2b455 030060 SU!ll i .ASCii "W;i--wii"<j 5:;';;(12:> 
1541 fl11404" 8"5015 
1542 111406" 930460 "26455 030060 .ASCII "01 --"'''"<15><12> 
1541 911414" 385815 
1544 ~, 1416" IH1060 02M55 030060 e.aeCI I ~@2--90 "<15><12:> 
1545 811424" ,e5015 
1546 811426" 831460 026455 039060 .ASCII "9)·-ee"< 1 5><12> 
1547 811434" H5015 
1549 "11416" ,32060 O26455 939060 • ASC II "94--1'10"<15><12> 
1549 '11444" .05015 
155O .11446" ,32460 026455 030069 .ASCII ".5-·9'"<15><12> 
1551 111454" '05915 
1552 811456" 831'60 '2b455 930068 • ASC II "96--98"<15><12> 
1553 811464" "e5915 
1554 .11466" 83)469 O26455 030960 .ASCII ·.,7-· •• ·<15><12> 
1555 .lt4"· .1115915 
1556 "11476' ,3 •• 61 O26455 030069 .ASCII • 1 0-·"""<15><12> 
1557 t)11504" 11&5015 
1558 311506" 03.461 O26455 O3006O .A&eII '11-·.,'<15><12> 
1559 .11514 " ".5'U5 
1560 1J11'516' ,Ul.61 .2&455 030060 .A&eII '12··00'<15><12> 
1561 111524" lJit5'15 
1562 '11526" 831461 926455 1J38969 • ASC II '13-·."<15><12> 
1563 .11534" 8"5"15 
1564 811536" 0~2061 O26455 030060 .ASCII '14--08'<15><12> 
1565 "'1544" ""5015 
1566 IH 1546" 032461 026455 030060 .ASCII "15·-08"<15><12> 
1567 911554" 8"5015 
1568 IH1556" 033.61 026455 030060 .ASCII "16-·"'0'<15><12> 
1569 .11564" 005015 
1570 811566" 1131461 .26455 030060 .ASCII '17-·",,'<15><12> 
1571 .11574' ""5015 
1572 
ISH 011576" 900 .BlTE " i574 iU 16liB- .;;'1EN 
lS75 

MDROPI 1576 8116eG" IH4514 042516 053440 .ASCI! 'Lllt liAS DROPPED" 
1517 0116"6" 851501 842040 .47522 
1578 111614" 050120 042105 000 
1579 ,,""001 .FND 
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ABO .. ! 1105014R 90h 928. 988 1058- 1147. 12Cl8 1222. 142H 
ACSR 8d0052R 469. 1963· 1114. 1225-
ADOR e00006R 448. 643 722 
AOR "051691R 945- 946 1166- 1167· 1 168 1474. 
AOROP 011396R 808 1525' 
AMSGBF .04766R 767 833 859 998 1412. 
ASB "0056R 472. 
ASTAT .00054R 4711 1093- 1040. 1.41- 19". 1119- 124S· 
AWAS 800060R 4731 
BOCNV .. 11 
BEGIN '1"'00."R 445. 624 625 678 679 692 746 808 885 886 967 971 989 

99O 1014 1046 1073 1122 1197 1281 1248 1280 1284 1342 1343 13 9 4 
1398 

BIT0 "' ".0001 482. 
Brtt .. 1f00002 482' 
BIT10 "' .",200'" 482. 
BITlt 804000 4A2e 
BrtU z 1,,0000 48H 
BITt3 z 0211"003 482. 
BITU z 8.009'" 482. 
BITI5 = 19000'" 482. 
BI'f2 • eeB"'" 482' 
BIT3 z ."'.IH0 482' 
BIT4 z "9002" 482. 
BITS .. "0d,,40 482. 
BIT6 z ""'01"'" 482. 
BIT7 z "'0200 482. 
BIT8 .. "940" 482' 
BIT9 .. "01""" 482' 
BREAKS" 194407 492' 678 679 885 886 989 99" tl42 1343 
BRKFLG •• 5120R 711- 750 1337 1341" 1344- 1457i 
BPI "9""t2R 4501 927 1146 1269 
BR2 "001lR 4514 
CDATU" 104414 482. 
CER .93016P 102O 1022 1038t 
CHKREC 303254R 985 hlo;9 10961 
CH!cR~ ~~51HR 797. 709- 988- 991 996_ 14711 
CKMSC .. G 482. 9116 1013 
CRCMSC • ...... C 4821 1919 1021 
CRCR4 ."51 HR 699- 700- 1044- 1048 1.53- 146)1 
CSI!A ."00!;0F>. 4671 1965- 1111- 1227. 
CTS N4242R 779 824 851 12641 
CTSJNT H4320R 1267 1278' 
CTSRET ",,5104R 126h 1273 129) 14511 
CURLIN ,"'51620R 717- 799 846 904 1096 1012 1"41 1966 1984 1115 1241 1425. 
OATCK'. I it4417 492' 
DAT!R'. 1.""5 482' 
DERR .01410R 782 7951 
OEVSET. 411lt 626 
DON! HtlHR 715 7181 
OROP "1474R 892 Iii/I 6 I 849 909 
OPOPP4 ,"5124R &95- 69&- 807- 809 814- 1459. 
DTERR4 '''5110R &97. b98- 11 "J_ 1124 1129. 14611 
DYASAY ee4752R 724- 71lA 929 979- 1963 1964. 10&5 1,,96 1148 1181 1211 1223 127. 

12119 1292- 14061 
OVID! • 0001 'R 452 • 622 
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E,. ,"5164R 947- 949 1169_ 1171 1.76, 
ECOUNT ,"0252R 5Sl. 1.3h 
ENoPU- , "441112 4821 \l~8 
ENDS _ , 8 .. 03 482. 624 692 746 
EP1ISS ,,"4564R 752 1335 13631 
EPPCNT "1I""30R 459. 
EPRLVL U0172R 4911 801 848 906 11661 
EIlRNS - Io}441 a 482. 
EPPORS- 'tl4404 4821 1'46 lnl tl22 1248 
EPRUS """232R 53H 
ERRWo "85"30R 1429. 
EXITS = "'4400 4821 755 879 .82 1218 1216 Ill9 
F'oBICP4 '1l515"R 705- 706* 8U_ 187 892- 14691 
fDfLAG ,,"5110R 75" 761- 857- 951 1173 145)t 
F'ORCDN '8206t!R 81>4 882' 893 987 
F'OTO .02222R 872 91H 
F'ERI< 10H44R 773 798. 
fERI<1 ""14461< 797 799. 
fILL 8113"2R 15231 
GERP "0167AR 827 845' 
GETAOR '!'I51661< 723 728 148)1 
GETNXT .010UR 714. 721 792 1125 
GETP,.S- 104413 4821 946 1168 
GWBUfSo: 1034412 482' 
HERR .031676R 838 846' 
INIT "'''''"22R 456. 
JERI< Q102154R 863 tH" 982. 913 
LIN,.CT .05A12R 713- 73,,- 738 781- U18 1422' 
LNOONE ""14""R 7871 815 U2 898 
LOOP .,,5.n4R 731* 7A4- 785 8)9* U' 894- 895 1887- I4l1' 
LPCIIT 'h~0166R 489. 785 84" 895 
MAP22S= 104415 492' 
MASK \f1l4'461< 627* 611 633 6)7 6)9- 148U 
MD ~ ......... GX 734 
MoArAB '''0272R 576. 
MDMHS 1t003t?R 6elt 
MDROP 1ft 160tlR 1525 1576. 
MODNA'" ""000"R 446. 
MODSP ."0164R 457 4A0' 
IoISG ...... G 4A2 • 999 
MSGBf0 .,fJ5242R 1412 1519' 
IoISGBft H7Z62R 1413 1522' 
MSGCNT .34744R 67"- 1365* 1366 1368- 14.]1 
HSGHEOa 482' 672 776 821 865 
MSGIIS = '''4411 482' 808 1194 
MSGSI z= ., ..... 4RlI 768 777 822 8U 16" 867 1"18 
HSGS$ = 1114416 482' 
MSGS " '''44''6 482. 
HSU,," ""4H0R 1394 14"'" 
NXTLIII .0475"R 712· 714 716 719- 1495' 
OACNV z It 
ONEPEC "0131.,R 493 774. 89. 
ONETMT Ihll606R 494 829. 
OPEN '" ."0""\11 447 45) 46" 461 462 46) .64 465 466 467 469 471 472 

473 4821 
Pl • "SI62R 950 1172 1475 • 
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PlSCNT 'fJ"02bR 458. 
PA:>TlM "05122P 711,. 748* lH) 14581 
PH'tTAS ""0212R 511' 628 635 668 712 714 741 744 1369 1392 
PIRO' " """"04 492. 967 971 1197 \2.1 121" 1284 
POPSP = 805721> 482' 
POPSP2- 1122626 482. 
PP U1212R 735 7571 
PPfO ""17201' 760 855' 
PPfDl ""'174eR 859. 896 
PPHD,. .. lf1536R 763 82'" 1141 
PPHOPol2 ."1650R 832 839. as" 
PPHDS .01244R 7661 786 
PPHDS2 .1111164R 775 7841 81115 
PRTV ".,01'1"1'1 49?1 
PRTY0 " 1000"'0 492. 
PRTYI .. • ""040 492 • 
PRTY2 :: "00100 492. 
PRTY) .. '0014" 482 • 
PRTH z "0"20" 4921 
PPTY5 ,. H8240 45" 451 4U. 
PI<TY6 

0: "ill")"" 4921 
PI<TY7 " "8014111 4821 
PS 177776 4112' 
PSW _ 177776 482. 
PUSH .. '~5746 482 • 
PUSH2 z 1124646 4821 
PWRCNT- ...... 492' 690 
QUES 104401 4AlI 
I<CrOR4 ."5141'11< 701* 702- 1071- 1075 188". 1465. 
RCVTO ''''5114R 732* 9A)_ 106"- 1861 10U* 1455. 
RoTO ,.,31ol14R 914 957 1"581 
REC .02234R 772 837 862 923' 
RECAOR .04772R 767- 8H- 859* 945 1414' 
RECCNT ,"4776R 768- 769- 834- 835- 860- 161- 9)"* 9)7 1416. 
I<ECO ""5"241< 14271 
RF.CON fhl2516R 967 971 9761 1427 1428 
I<FCEf/I< ,03032R 1004 1041' 
RECTNT '025"0R 925 965' 
RECPTN ."504",R 913- 923- 954 1023* 1025 te82 ltl" 14H' 
RECTI'" ""51102R 710* 771* 816- 958 14181 
REPORT 80"164R 4861 18"" 18"8 1828 10)8 1111 116l 1366 
RESTRT .89662K 474 677 69" 
RETTAS '~5222R 984- 1024· 120" 1314- 1328 1331 15"11 
RPET .0276i1R te241 1")0 1015 1054 
RSTPT 1f00062R 4741 
RTSSET .a411~R 1272 1214. 1291 
R4TAB Olll5232R 131 )* 15lfBt 
SBlOR .0""'52R 4681 
SPAREl '1IJ"211J2R 4961 
SPAPE2 .a0204P 4971 
SP"PEl ."0206R 4'181 
SPARE. '0021l'lR 499. 
SPOINT .""9024P 40;7. b'l4 
SPSlZ :0 .9094., 11 4 1 5 
SPI 90""16R 4531 64" 
STUIT it"''''ll2R 456 62J I 
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STAT • iJ0020R 455 • 
SUM .1l312R 1400 15101 
SUMt .1137bR 1170 1540' 
SVR0 .00032R 460. 
SVRi "01t0HR 461· 
SVR2 '000361'1 462. 
SVR3 ."0040R 4631 
SVR~ '0""nR 464: 
SVR5 .""",UR 465. 
SVP.6 81J""46R 466, 
SYNC ~0'H HR 492. b73 919 1162 
SYNCNT ,05006R 1420' 
1'1001>1£ ;'04000R 1 t 97 1201 i20 .. 
TIMCHK ."4450P. 740 1319 132" 1345 
TIME ~ ;. ...... .;. ... 482& 1312 1348 
TIMELN liU'l170R 490' 770 771 780 825 836 873 814 
TIMKEP .04174R 876 961 11 Ie 1192 llUIt 
TIMTAB .05212R 13 \1* 1312* 14971 
TMT '0343"R 781 826 869 1140' 
TMTOON '''5Wl14R 878* 892 9"2- 1141" 144H 
TMTJNT • 03162R 1144 1195 • 
TMTRET ."5,,73R 1140* 1183 1215- 1216 1256 14451 
TMTSAV 8"4762R 726* 781- 795* 828* 845- .97- 968* 1410' 
T"!TTIM "650641'1 711"* 825* 1189 1443' 
TPX 

z .""""" 
482' 

TRAPX z .06020 482. 
TSYNCT '''51''01'1 t449. 
TXAORI .e5044R 776- 821" 865* 116b 1415. 
TXAOR2 "'5"501'1 14371 
TXCNTI '0')0541'1 717* 778* 822" 823* 867* 868* 1149* 1151* 1158 1439' 
TXCNT2 .e5tl61JR 14411 
TXTO 11"40601'1 1188 1214 1222' 
TXTOR4 111951441'1 7el- 7914- 124h 1256 1255- 14671 
VCTSAV H4756R 729- 924 1142 1265 14811 
VECTOR .ee010R 449. 727 
WAlT 0: ...... 492. 676 
WASAOR 1J"0054R 4701 
XF"LAG •• 0005R 44H 
X4 • 02770R 1017 1028 • 
X5 ""30",,R l"e2 1029 1612. 161139 1112 

,. '116211'1 1519' 1522' 15741 

• ABS. .""tl0a """ 1111621 "11Il 

ERRORS OETt:CTEO: , 
DEfAULT GLORALS GENERATED: 

_NQAA, NQAA/SOL/CRFI SYM=DDXCOM, NQAA 
RUN-TIME! 7 ! 2 ! SECO!lOS 
RUN-TIME RATIO: 7"/2"a3.4 
COilE USED: 8K (IS PAGES) 
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.REM , 

IOENTIf lCArlON 

PRODUCT CODE: MAINDEC·l1-DXNPB.A.D 

PRODUCT NAME: DUP-ll DECNET DEC/XII EXERCISER MODULE 

DATEI 21-JUN-76 

MAINTUNER: DEC/Xlt DIAGNOSTIC 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 WITHIN. 

THE SOfTWARE DESCRIBED IN THIS DOCUMENT IS fURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COpIED IN ACCORDANCE WITH THE 
TERMS Of SUCH LICENSE. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY fOR THE 
USE OR ~ELIABILITY or ITS SOfTWARE ON EQUIpMENT THAT IS NOT 
SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976 DIGITAL EQUIpMENT CORPORATION, MAyNARD, MASS, 

SEQ 0094 
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1 • 

3. 

ABSTRACT 

THIS TYPE OF DEC/Xlt MODULE, REFERRED TO AS DECNET DEC/XI1 MODULE, 
WILL DETECT SYSTEM INTERACTION ERRORS WHEN RUN IN CONJUNCTION wITH 
OTHER DEC/X11 MODULES EXERCISING OTHER DEVICES ON THE SYSTEM. 
ERROHS ARE REPORTED ON THE SYSTEM CONSOLE AS THEY OCCUR OR AS A 
SUM~ARY REPORT, AT THE OPERATORS OPTION. IN ADDITION, THESE 
MODULES MAY BE USED TO VERIFY THE CONDITION OF THE ASSOCIATED 
MODEMS AND COMMUNICATION LINKS. IT WILL ONLY TEST COMMUNICATIONS 
PATHS CAPABLE OF RUNNING DDCMP. THIS MEANS THE DEVICES MUST ijSE 
NO PARITY, 8 LEVEL CODE, AND TERMINALS CANNOT BE TESTED. 

NOTE 

THIS DOCUMENT ASSUMES FAMILIARITY WITH 
THE PHILOSOpHY AND OPERATION or DEC/XII. 
THE DETAILS OF LINKING, LOADING, AND 
RUNNING MODULES UNDER DECIXII CAN BE 
FOUND IN THE DEC/XII USERS DOCUMENTATION 
AND REFERENCE GUIDE, MAINOEC-ll-DXQBA. 
THE READER SHOULD ALSO HAVE READ THE 
DECNET DEC/XII USER'S GUIDE, 
MAINDEC-llhDXQBC, WITHOUT THROUGHLY 
UNDERSTANDING THAT DOCUMENT, THERE IS 
LITTLE HOPE OF SUCCESSFUL TESTING. 

HARDWARE REQUIREMENTS 

THESE MODULES REQUIRE A COMPLETE PATH FROM A COMMUNICATIONS DEVICE 
TO A COMMUNICATIONS DEVICE. THIS MAY BE ACCOMPLISHED THROUGH A 
VARIETY OF METHODS I 

A. 1 PROCES$OR, I COMM. DEVICE, AND A LOOP BACK DEVICE WITH 
MODEM SIMULATION CAPABILITIES. (MUST RUN FULL DUPLEX) 

B. PROCESSOR, 2 COMM. DEVICES, 2 MODEMS 

C. 2 PROCESSORS, 2 COMM. DEVICES, 2 MODEMS 

UP TO SIXTEEN LINES CAN BE HANDLED BY ONE MODULE BUT ONLY 2 
LINES ARE KEpT RUNNING SIMULTANEOUSLY. 

SOFTWARE REQUIREMENTS 

A. THE DEC/Xli MONITO~ MUST BE QABK OR A LATER REVISION. 

B. THE N1A? 
MONITOR* 

MODULE MUST BE CONFIGURED DIRECTLy AFTER THE 

SEQ 0095 
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C. ALL NETWORK MODULES MUST BE CONFIGURED NEXT. 

D. THE N2A? MODULE MUST BE CONFIGURED NEXT.* 

ONE OF THE 3 CLOCK MODULES MUST BE CONFIGURED NEXT. 
KWA?, KWBl, OR KWX? 

EITHER 

F. ANY OTHER DEsIRED DEC/Xlt MODULES CAN THEN BE CONFIGURED IN 
ANY ORDER. 

4. PRELIMINARY TESTING 

THE APPROPRIATE STANO ALONE DIAGNOSTICS MUST 8E RUN TO VERIFY THE 
CPU, AND THE COMMUNICATIONS DEVICE. THEN A DEC/Xlt EXERCISER 
USING THE CONVENTIONAL (MAINTENANCE MODE) DEC/XII MODULES FOR THE 
COMMUNICATIONS DEVICES MUST BE RUN. IF BOTH THESE STEPS PASS 
SUCCESSFULLY, DECNET DEC/XII MAY BE ATTEMPTED. 

5. PROGRAMMING CONSIDERATIONS 

A. OTHER THAN THE REQUIREMENTS MENTIONED IN 3 REGARDING THE 
ORDER IN WHICH MODULES MUST BE REQUIRED, THESE DECNET DEC/XII 
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/XII 
MONITORS AND ALL OTHER MODULES. THE ONLY OTHER EXECPTION IS 
THAT FOR A GIVEN cOMMUNICATIONS DEVICE, THERE WILL NOW BE 2 
DIFFERENT DEC/XII MODULES CAPABLE OF BEING RUN, THE OLDER 
MAINTANCE MODE TypE REQUIRING NO CONNECTIONS TO THE 
COMMUNICATION DEVICE, AND THE NEW DEC NET TypE REQUIRING A 
COMpLETED COMMUNICATIONS pATH. IT WILL BE pOSSIBLE (AND 
SOMETIMES DESIREABLE) TO CONFIGURE 2 DIFFERENT DEC/XII 
MODULES IN ONE RUN TIME EXERCISER WHICH TEST THE SAME 
PHYSICAL DEVICE. IF THIS IS DONE, ONLY ONE OF THE 2 MODULES 
MAY BE 'SELECTED FOR THE SAME RUN. 

B. USING THESE DECNET DEC/XII MODULES, IT IS POSSIBLE TO HAVE 
MANY NODES CONNECTED IN A NETWORK, ALL RUNNING DEC/Xlt 
TOGETHER. ALL THESE EXERCISERS WOULD HAVE BEEN STARTED AT 
DIFFERENT TIMES. DUE TO DIFFERENT HARDWARE ON EACH SYSTEM, 
RUN TIMES AND END OF PASS TIMES MIGHT VARY CONSIDERABLY. 
THEREFORE IT 18 NECCESSARY THAT THESE DECNET DEC/XII MODULES 
BE EXTREMELY PATIENT AND HAVE A HIGH RETRY CAPABILITY IN ALL 
OPERATIONS. THIS HOWEVER, MEANS IT SOMETIMES MAY TAKE A LONG 
TIME (ON THE ORDER OF 10 MINUTES) BEFORE AN OpERATOR FINDS 
OUT A LINE IS DEFINITELY NOT RUNNING. 

C. DUE TO THE EXCESSIVE PROGRAMMING COMpLICATIONS AND LARGE 

-.-... -..... _-. 
* THESE ARE DESCRIBED IN THE DECNET DEC/XI1 USER·S GUIDE. 

SEQ 0096 
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BUFFERS REQUIRED TO RUN MAN~ LINES FROM ONE MODULE ALL AT THE 
SAME TIME, TT WAS DECIDED TO ONLY RUN 2 AT ANY ONE TIME. If 
THE MODULE IS SET TO RUN 16 LINES, IT WILL RUN 1 pAIR FOR THE 
NUMBER Of TRANSFERS INDICATED BY LOCATION LPCNT, THEN IT wILL 
RUN A 2ND PAIR, THEN 3RD, ~TC UP TO THE 8TH PAIR. IT WILL 
THEN REPORT AN END Of PASS AND GO BACK TO THE fIRST PAIR, 
THEN 2ND, ETC. THIS fORCES SOME CONSIDERATIONS TO BE MADE 
WHEN CONNECTING LINES TOGETHER sO THAT A LINE IN THE ACTIVE 
MODE IS NOT WAITING ON A LINE IN THE DORMANT MODE. PLEASE 
READ THE DECNET DEC/Xl1 USER'S GUIDE, ESPECIALLY THE SECTION 
ON 2 LINES AT A TIME CONSIDERATIONS. 

D. THESE MODULES WILL, AS A GENERAL RULE, USE THE MINIMUM AMOUNT 
OF FEATURES OF A COMMUNICATION DEVICE REQUIRED TO SEND AND 
RECEIVE MESSAGES~ THIS MEANS THAT CRC CALCULATING HARDWARE, 
CHARACTER RECOGNITION HARDWARE, ETC, WILL NOT BE USED. THESE 
FEATURES ARE FULLy TESTED BY STAND ALONE DIAGNOSTICS. 

OpERATING PROCEDURES 

A. THE MODULE 15 CONFIGURED, LOADED, AND RUN AS SPECIFIED IN THE 
DEC/XII RErERENCE GUIDE. 

B. CONSOLE SWITCHES ARE STANDARD FOR DEC/XII 

C. THE NIA? MODULE WILL SOLICIT FROM THE OPERATOR WHICH TypE OF 
MESSAGE HE WANTS TO USE FOR DECNET ACTIVITY. THE OPTIONS 
INCLUDE I 

ALL ONES 
ALL ZEROS 
ALTERNATING ONES AND ZEROS 
A DIGIT (4 BIT) REPEATING COUNT PATTERN 
A PRECANNED ASCII MESSAGE 
USER SPECIFIED BY TYPING IN 

D. THE N2A? MODULE WILL MAKE ANY AUTOMATIC PHONE CONNECTIONS 
USING ANy DN-tt'S PRESENT AND WILL REQUEST THE OPERATOR TO 
DIAL ALL MANUAL CONNECTIONS. ALL OPERATORS AT EACH NODE 
UNDER TEST MUST REACH THIS POINT BEFORE AN~ ONE NODE 
CONTINUES INTO THE EXERCISING PHASE. 

E. THE N2A? MOOULE WILL REQUEST A CARRIAGE RETURN WHEN THE 
OPERATOR ~ANTS TO BEGIN EXERCISING HIS NODE. 

F. THERE ARE MANY OPTIONS WHICH MA~ BE ALTERED BEFORE RUN TIME, 
THEY INCLUDE: 

(1) LOCATION 164 IS A SWITCH WHICH INDICATES WHETHER OR NOT 
ALL ERRORS SHOULD BE REPORTED AS THEV HAPPEN. IF 
LOCATION 164 IS NON-ZERO (EQUAL TO N), THEN ERRORS ARE 
TOTALLED (ON A LINE BY LIN~ BASIS): EVERY N PASSES THIS 

SEQ 0097 
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TOTAL NUMBER OF ERRORS FOR THE PREVIOUS N PASSES WILL BE 
REPORTED. THE VALUE OF N IS THE VALUE OF LOCATION 164. 
THl MAXIMU~ NUMBER Of ~RRORS THAT CAN 8E TALLEYED IS 256 
PER LINE. THEREFORE If A LINE IS NOT KNOWN TO BE Of 
VlRY GOOD UUALITY, THE VALUE OF LOCATION 164 TIMES THE 
VALUE OF LOCATION 166 SHOULD BE LESS THAN 128. 
(LOCATI0N 166 IS DEFINED NEXT.) THIS MEANS THE NUMBER OF 
MESSAGES PER PASS TIMES THE NUMBER OF PASSES PER SUMMARY 
REPORT SHOULD BE LESS THAN 128. IN THIS WAY, IF EVERY 
MESSAGE ATTEMPTED HAS AN ERROR ON BOTH TRANSMIT AND 
RECEIVE, THE ERROR TALLY WILL NOT OVERFLOW. IF THE LINE 
IS OF KNOWN GOOD UUALITY, THIS RESTRICTION MAY BE 
RELAXED. THE DEFAULT VALUE IS TO NOT REPORT TOTAL 
ERRORS.(LOC 164z0) Of COURSE DEC/Xli KEEPS TOTALS fOH 
THE ENTIRE RUN, REGARDLESS. 

(2) LOCATION 166 INDICATES HOW MANY ITERATIONS SHOULD BE 
DONE BEFORE AN END OF pASS IS CALLED. AN ITERATION IS 
NORMALLY ONE TRANSMIT AND ONE RECEIVE, IN EITHER ORDER. 
THE DEFAULT VALUE IS 8. 

(3) LOCATION 170 IS A TIME SCALING FACTOR. THERE ARE MANY 
TIME OUT LOOPS IN THE MODULES, SOME SHOULD LOGICALLY BE 
LONGER THAN OTHERS. THE VALUE IN LOCATION 170 IS THE 
NUMBER OF SECONDS TO wAIT fOR THE SMALLEST TIME OUTS. 
SOME TI~E OUTS WILL Bl A MULTIpLE Of THIS FACTOR. 
DEFAULT IS 30 SECONDS. 

(4) LOCATION 172 IS AN ERROR TOLERATION LEVEL, ON A SINGLE 
MESSAGE BASIS. SO IF IN AN ATTEMPT TO DO ONE ITERATION 
(USUALLY A TRANSMIT THEN R~CIEVE OR VICE-VERSA) THE 
NUMBER OF ERRORS REACHES THE VALUE IN LOCATION 112, THAT 
LINE IS DROPPED FROM TESTING. IF BEfORE THIS LEVEL IS 
REACHED, AN ITERATION IS CORRECTLY COMPLETED, THEN THE 
ERROR COUNT WHICH IS COMpARED TO LOCATION 172 IS RESET 
TO ZERO. THE DEfAULT IS 10. 

(5) LOCATIO~ 174 CONTAINS 2 IDENTICAL BYTES fOR USE AS SYNC 
CHARACTERS. THE DEFAULT IS 113226 WHICH IS 2 BYTES Of 
226. If THIS IS CHANGED, BOTH BYTES MUST BE IDENTICAL 
TO EACH OTHER. THIS LOCATION 15 A DON'T CARE FOR 
ASYNCHRONOUS DEVICES, BECAUSE THEY "SYNC" ON THE fIRST 
BYTE OF THE ACTUAL MESSAGE, NOT ON PRECEDING CHARACTERS 
AS SYNCHRONOUS DEVICES 00. 

(6) LOCATION t76 IS AN ADDRESS. IF THE OPERATOR WA~TS TO 
RUN THE DEVICE IN RECEIVE-ONLY MODE, HE SELECTS THt LINE 
fOR HALf DUPLEX, POINT-TO-POINT, SLAVE. (BLT 7 = 1, 
BITS 4,5, AND 6 = 0'S IN THE PHYSICAL LINE TABLE. SEE 
ITEM 6-F-q BELOW). THEN PATCH THE LOCATION POINTtD TO 
BY LOC~TION 170 FROM A 401 TO A 240. THIS WILL CAUSE 
ALL LINES BEING TESTED IN HALf DUPLEX, POINT-TO-POINT, 
SLAVE ~y THIS MODULE TO RUN IN RECEIVE ONLY MODE. THIS 
LOCATION MAY BE PATCHED BACK TO A 40\ TO RESUME NORMAL 
REC-TMT TESTING. 

SEQ 0098 
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(7) LOCATIO~ 200 IS AN ADDRESS. If THE OPERATOR WANTS TO 
RUN TH~ DEVICE IN TRANSMIT-ONLY MODE, HE SELECTS THE 
LINE FOR HALF DUPLEX, POINT-TO-POINT, MASTER (BITS 7 AND 
5 = l'A, hITS 4 AND 6 = 0'S IN THE PHYSICAL-LINE TABLE. 
SEl ITEM 6-F-9 BELOW.) THEN PATCH THE LOCATION POINTED 
TO BY LOCATION 200 FROM A 401 TO A 24~. THIS WILL CAUSE 
ALL LINES BEING TESTED IN HALf DUPLEX, POINT-TO-POINT, 
MASTER BY THIS MODULE TO RUN IN TRANSMIT ONLY MODE. THE 
LOCATION MAY BE PATCHED BACK TO 401 TO RESUME NORMAL 
T~T-REC TESTING. 

G. LOCATIONS OVA, VCT, BRt AND BR2 MUST BE SET TO PROPERLY MATCH 
THE FIRST DEVICE TO BE TESTED BY THIS MODULE. 

ERROR REPORTING 

A. ERRORS ARE EITHER TOTALLED AND PRINTED AS SUMMAIRIES ON A LINE 
BY LINE BASIS, OR THEY ARE PRINTED AS THEY OCCUR. SEE 
SECTION 6Fl. THEY ARE 2 CLASSES OF ERRORS DATA ERRORS AND 
OTHER ERRORS. 

B. DATA ERRORS ARE ~CTUALLY REpORTED BY THE N1A? MODULE BECAUSE 
THIS IS WHERE THE SHARED DATA COMPARE ERROR ROUTINE IS 
LOCATED. SO ALL DECNEr DEC/Xli MODULE DATA COMPARE ERRORS 
LOOK LIKE THE STANDARD DEC/XII DATA COMPARE ERROR MESSAGE 
EXCEPT: 

(1) THE MODULE NAME TypED IS Frxx, WHERE FF IS FILLED IN TO 
BE THE NA~E OF THE DECNET DEC/XII MODULE WHICH CALLED 
THE NIA? MODULE TO DO THE COMPARE. IN OTHER WORDS Fr 
REPRESENTS THE MODULE THAT "HAD" THE ERROR~ 

(2) THl ERROR NUMBER IS A COUNT OF THE DATA COMPARE lRRORS 
IN THE CUPRENT MESSAGE BEING CHECKED, IT IS THEREFORE 
RESET TOlERO EVERY TIME A NEW MESSAGE .IS TO BE CHECKED. 

(3) ACSR CO~TAINS THE AODHESS OF THE DECNET DEC/XII MODULE 
WHICH CALLED THIS ROUTINE TO HAVE ITS MESSAGE CHECKED. 

(4) SBADR CONTAINS THE LIN~ • OF THE DEVICE WHICH HAD THE 
DATA FRROR. 

(5) ~ASADR CONTAINS THE COUNT (IN OCTAL) OF ~HICH CHARACTER 
I~ THE MESSAGl THIS BAD CHARACTER ~AS. 

(6) THE "SHOULD BE AND "wAS" ITEMS ARE NORMAL. 

C. OTHER tRRORS ARE Rl~ORTED USING THE NORMAL ERROR CALL IN 

S~Q ~099 
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8. 

DEC/XII CSR~ AND ACSR ARE STANDARD. STATC CONTAINS A CODED 

ERROR NU~BER, WITH THE CODf. B~ING CONSIST~NT IN ALL DECNET 
DEC/XI1 MODULES. TH~ LOW OPDER 2 DIGITS OF STATC CONTAlh 
WHICH LINE HAD THE ERROR THE OTHER DIGITS CONTAIN THIS CODE: 

016t0XX 
00'2I6XX 
""30lX 
0"40XX 
016501(X 
""'60XX 
0070XX 
01A0XX 
01t0XX 
0120XX 
0200XX 
0400XX 

REC TIME OUT 
TMT CLOCK LOSS 
HEADER CRC ERROR 
MSG CRC ERROR 
TMT TIME. OUT 
TMT NON-EXISTENT MEMORY 
TMT LATENCY 
REC DATA PARITY ERROR 
REC NON-EXISTENT MEMORY 
REC CLOCK LOSS 
REC FRAMING ERROR 
REC OVERRUN OR LATENCY ERROR 

THIS METHOD SHOULD ELIMINATE THE CONSTANT NEED FOR HAVING A 
LISTING ON HAND TO DECIDE WHAT THE ERRORS WHERE. THE FIRST 
TIME THE RUN TIME EXERCISER IS RUN AFTER LOADING, THE N1A? 
MODULE WILL TYPE THIS ERROR CODE LIST OUT TO THE SYSTEM 
CONSOLE FOR THE OPERATORS SUBSEQUENT USE. 

D. ALL ERRORS HAVE A RETRY LIMIT (SEE SECTION 6F4) WHICH CAN BE 
MODIFIED. 

E. ON pOWER-FAIL, pOWER-UP CONDITIONS, DECNET DEC/XII MODULES 
WILL DROP THEMSELVES. THIS IS DONE BECAUSE THl PHONE 
CONNECTIONS WILL HAVE BEEN LOST AND OPERATOR INTERVENTION 
WILL BE REQUIRED. 

TEST SEQUENCl 

LINES ARE TESTED BY pAIRS IN SEQUENTIAL ORDER. THIS ORDER MAY BE 
MODTFIED BY MODIfYING THE pHYSICAL LINl TABLE. <SEE DEC NET 
DEC/XII USEp·R GUIDE). THERE ARE SEVERAL TESTING OPTIONS WITH 
SLIGHTLY DIFfERENT FUNCTIONS MAKING UP AN ITERATION: 

A. POIhT-rO-POINT SLAVE. IN THIS CASE THE LINE WAITS TO RECEIVE 
A MESSAGE, WHEN IT DOES, IT CHEC~S IT, AND THEN TRANSMITS A 
~ESSAGE BACK. IT WILL PEpORT ERRORS ON EXCESSIVE WAITS. 

B. POINT-l0-POINT MASTER. IN THIS CASE THE LINE SENDS A ME.SSAG~ 
AND WAITS TO RECEIVE ONE IN RETURN. IT THEN CHEC~S THE 
RECEIVED MFSSAGE. IF IT TIMES-OUT, IT TRANSMITS AGAIN, IT 
WILL CONTINUE TO TIME OUT AND RE-TRANSMIT UNTIL EITHER A 
~ESSAG[ IS Rr.CfIVED, OR IT TIMES OUT COUNT EQUALS LOCATION 

SEQ 0100 
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172, THE ERROR TOLF-RATION LEVEL. (S~E SECTrON 6F4). IT wILL 
THEN REPORT AN ERROR AND BEGIN AGAIN. AFTER THE NUMBER OF 

CONSECUTIVE TI~E-OUT ERRORS REPORT~D EQUALS LOCATION 172, THE 
LI~l WILL BE DROPpED. 

C. POINT-TO-pOINT SLAVE RECEIVE ONLY. IN THIS MODE THE LINE 
WAITS ONLY TO RECEIVE, CHECKS THE MESSAGE, AND WAITS TO 
RECEIVE AGAIN. 

D. POI~T-TO-pOlNT MASTER-TRANSMIT ONLY. IN THIS MODE THE LINE 
JUST TPANSMITS AND THEN TRANSMITS AGAIN ,ETC. 

E. ~ULTI-DPOp MASTl~. IN THIS MODE, THE LINE WILL SEND A DDCMp 
MESSAGE OUT FOR THE ADDRESS CONTAINED IN THE MULTI-DROP MENU 
TABLE, WAIT TO RECEIVE A MESSAGE BACK, AND THEN CHECK THE 
DATA. 
* NOT YET IMPLEMENTED 

F. MULTI-DROP SLAVE. IN THIS MODE, THE LINE WILL WAIT FOR A 
~ESSAGE WITH THE MATCHING ADDRESS. THEh IT WILL TRANSMIT A 
MESSAGE. 
* NOT YET IMPLEMENTED 

G. THESE BASIC ITERATIONS ARE REPEATED UP TO THE NUMBER OF TIMES 
IN LOCATION 166. (SEE SECTION 6F2) fOR EACH LINE SELECTED 
FOR TEST, AND THE END-Of-PASS IS DECLARED. 

9. PASS TIMES 

PASS TIMES ApE EXTREMELY CONfIGURATION [)EPEND~NT. DIFFERENT BAUD 
PATES, MESSAGE SIZES, AND TESTING MOD~S ALL GREATLY AFFECT 
THE PASS TIME. BELOW ARE SOME BALL PARK TIMES, BUl AN~ ONE 
SYSTEM COULD VA~Y TREMENDOUSLY FROM TH~SEz 
-RUNNING ALONE, 1 LIN~ ON AN 11/~5 AT 9b~0 BAUD,HALf DUPLEX, 
POINT-TO-POI~T, WITH A 512 CHARACTE~ MESSAGE, TAKES 15 
SECONDS. 

NOTE t AT VARIOUS MONITOR CALLS THROUGHOUT THIS MODULE, IT IS LIKELy THAT 
WHEN 2 LINES ARE RUNNING t A MO~ITOR CALL CAN BE MADE A~D BlFORE CONTORL IS 
RETURNED TO THE MODULE, THE OTHEk LINE MAY CAUSE THE EXACT SAME CALL TO BE 
MADE. TN FACT, ~HEN RUNNING 2 LINES fULL DUpLEX, IT ~AY BE POSSIBLE TO HAVE 
4 CALLS TO TH~ MONITOR FROM ONE SPOT IN THE MODUL~, BEFORE THE FIRST CALL IS 
RETURNED FROM. THIS IS WHy AT SUCH CALLS, THE CODE SETS COUNTERS 
BEFORE DOING CALLS, SO THAT wH~N IT IS RETURNED TO, IT CAN KEEP WHICH 
LINF. DID WHAT STRAIGHT. 

SEQ 0101 
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431 
432 
433 
43t 
4)5 
436 
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NOTE 2 WHEN RUNNING 2 LINES LOOPED TOGETHER rROM THE SAME MODULE 
THE LOW ORDER ONE (PER DVe, LOC.14) SHOULO BE SLAVE AND THE HIGH ORDER 
ONE SHOULD ~E MASTER. , 

SEQ 0102 
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437 
438 
439 
449 
441 
442 
443 
444 
US 
446 
447 
448 
H9 
459 
451 
452 
453 
454 
455 
456 
457 
458 
459 
46d 
461 
462 
463 
4114 
465 
46b 
4117 
468 
469 
470 
471 
472 
473 
414 
475 
476 
477 

.99\!l90' 
'08111:10' 

'0"090' 
'0"00A-
!0eeeS' 
'~0006' 
80"010' 
H9012' 
eae013# 
.90014' 
"0016' 

""002'" 
1f0iHI22' 
A00\!lB' 
"~0026 ' 
• 00A30' 
8013032' 
"90934' 
11100036' 
800041" 
.00042' 
""0"'44 ' 
,01104b' 
11"0050' 
rH9052' 
""0052 ' 
800054' 
1&00"54' 
09005t>' 
"90061" 
"00A62' 

478 8131:1164' 
479 
480 
481 
482 
483 

1f51l1 III 
(:lee 

800001 
"90094 

240 
240 

"e0001 
"o0000 

140000 
I'.UJ332' 
"00164' 
0i10000 
,,0"000 
""00"0 
"""0911 
"1110"90 
"''''''00 
000090 
""0000 
890090 
""9990 

""90AA 

&00990 
'00000 
'00909 
000549' 

484 \J00164' 'H'''''''i3 
4R5 
486 
487 1",'0166' 900A10 
488 30017,,' Ihl0036 
489 1l00172' 890012 
4916 "00114' 113226 
491 ~00176' ~011S6' 

492 "0020'" .,01500' 

040502 04A 
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493 &il020~' iHH'''00 
494 000204' 000000 
495 800206' ,""'000 
496 "002121' 0i10000 
497 
498 
499 
500 
';01 
'102 
503 
Si64 
505 
506 
507 
508 800212' 
5",9 1"'0213' 
510 113"'214' 
511 ""0215' 
512 80d216' 
513 IJ00217' 
514 ~0220' 
';1'; ... 00221' 
51b 1100222' 
517 .00221' 
518 800224' 
519 1'00225' 
52~ 800226' 
521 iJ00227' 
572 "013230' 
'i21 300231' 
524 
525 
0;26 
527 
';28 
0;2<1 
53., "a0212' 
511 19002]1' 
532 800234' 
5H ,,00HS' 
534 iJ00236' 
535 0002)7' 
<;36 "a0240' 
537 .,00241' 
518 .00242' 
5J9 '00243' 
540 "00244' 
541 1100245' 
542 .,90H6' 
543 '016247' 
544 .00250' 
545 .,00251' 
H6 
547 
548 

Ilkl'" 
001 
002 
003 
004 
0105 
006 
007 
010 
"'II 
1'12 
PIll 
014 
015 
"'16 
Plt7 
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101400 <NPBA >, 1''',5,5 
MODULE 140"""NP8A ,1,4,5,5, 
• TITLE NPBA DEC IXll SYSTEM EXERCISER MODULE 
DDXCOM VERSION 4 9/6175 
.LISi SiN 

: .......................................................................... . 
BEGIN: 
MODNAMI .ASCII INPBA I !MODULE NAME. 
Xi"Li.G, .BYTE OPEN ;USEO TO KEEP !i<;'Ci( OF iiSUH USilGE 
ADDRI 1+11 ,I ST DEVICE lODR, 
VECTORr 4+O ; 1ST DEVICE VECTOR. 
BR11 .BYTE PRTY5+0 ;15T BR LEVEL. 
g~&i .BYTE PRy,!!!." ;2~D Bil LEVEi"e 
OVID1: +1 ;DEVICE INDICATOR I. 
SRll OPEN ;SWlTCH REGISTER 1 
J ....................................................................... .. 
STATr 140880 ;STATUS WORD. 
INITI START 1MODULE START ADDR. 
SPOINTr MODSP :MODULE STACK POINTER. 
PASCNTI 0 : PASS COUNTER • 
ERRCHT: 0 ;ERROR COUNTER. 
SVR0: OPEN. ,LOC TO SAVE 1'10. 
SVRlI OPEN :LOC TO SAVE Rl. 
SVR21 OPr.N : LOC TO SAVE 1'12. 
SVR3: OPEN ;LOC TO SAVE 1'13. 
SVR4: OPEN ,LOC TO SAVE R4. 
SVR51 OPEN ,LOC TO SAVE RS, 
SVR61 OPEN ;LOC TO SAVE R6. 
CSRA I OPEN ,ADOR OF CURRENT CSR. 
SBlORI :ADOR OF GOOD OATl, OR 
ACSRI OPEN :CONTENtS OF CSR. 
WASlDRI fADDR OF BAO DATA, OR 
ASTATI OPEN ; STATUS REG CONTENTS. 
ASBI OPEN fEXPECTED OATA. 
AWASI OPEN fACTUAL .OATA. 
RSTRTI NESTRT ,RESTART ADDRESS AFTER END OF PASS 

.REPT spsn fMOOULE STACK STARTS HERE. 

.IH.IST 

.10101'10 

.LIST 

.ENDR 
MODSP: 
i ........... iHi •• * ........ * ............ * ••••• ~ ..................................... . 

;GLOii.L WAlT, TIME, MSGSIZ,CKMSG, CRCMSG, MSGHED, MSG, PWRCNT 

LPCNTI 
TIMELNI 
ERRLVL: 
SYNCI 

.GLOBL .. DEVSET 

10 
30. 
10. 
113226 
ONEREC 
ONU"'T 

,FLAG, IF ai, THEN ERRORS ON RECt:lVED MSG'S 
fARE TOTALLED AND PRINTED EVER¥ • PASSED 
,IF a0, ERRORS ARE ... ALL REPORTED AS THE¥ HAPPEN. 
: ITERATIONS PER END PASS CALL 
:TIME OUT FACTOR, IN SECONDS 
,NUMBER or ERRORS TOLER~TED 
f 2 BYTES OF SYNC CHARACTEIl 
IAODRESS or WHERE 240 GOES 
f ADDRESS OF WHERE 240 GOES 
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SPAREI: 0 
SPARE21 ° 
SPARE31 ° 
SPARE4I 0 

:PHJ:SICAL LINE TABLE. BYTE ° CONTAINS THE. pHYSICAL 
:LINE • FOR THE FIRST LINE TO BE RU.N. BYTE I WILL BE 
; THE PHYSICAL LINE RUN SECOND, ETC, 
: EACH BYTE IN THE TABLE HAS THE FOLLOWING BIT MEAN INGS: 
,BIT O-3 PHYSICAL LINE. 
;BIT 4 9 FOR POINT-TO POINT, 1 FOR MULTI-DROP 
,BIT 5 0 FOR SLAVE, 1 rOR MASTER (DERIVED FROM SRI) 
:BIT 6 0 FOR HALF DUPLEX, 1 FOR FULL 
:BIT 7 0 00 NOT TES'!'. 1 TES! (DERIVED f'ROM OVIO" 
PHYTABI .BYTE 0 

.BYTE 1 

.BYTE 2 

.BYTE 3 

.BYTE 4 

.BYTE 5 

.SYTt 6 

.BYTE 7 

.BYTE 10 

.BYTE II 

.BYTE 12 

.BYTE 13 

.BYTE 14 

.BYTE 15 

.BYTE 16 

.BYTE 17 

ERPrAB , KEEps TRACK OF RETRY ERROR COUNTS FOR 
EACH LINE 

RIITABI .BYTE 0 
.BYTE 0 
,BYTE " 
,BYTE 0 
.BYTE 0 
.BYTE 0 
.BYTE 0 
.BYTE 0 

.BYTE ° 

.BYTE 0 

.BYTE 0 

.SYTE ° 

.BYTE '" 

.BYTE II 

.BYTE 0 
,BYTE ° 

;F:COliIiT TABLE KEE.PS TRACi( Of • OF BAD MsG'S 

SEQ 0103 

St.ll ~11'4 
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569 '''0252' ,,.,0 
55111 '0025)' i!l0111 
551 NIII254 • 90111 
552 .1II025"i' 1'00 
553 '0"256' ''''~ 55. '80257' S0111 
555 '8"26111' 111111111 
556 '''16261' 1110d 
557 '''0262' """ 558 '''''263' 0"" 
559 '''''264' 980 
5611 "8265' """ 561 '''0266' "1110 
562 .00267' 09111 
563 .. 00270' "III" 
56. H8271' 1118111 
565 
566 
567 
568 
569 
570 
571 
572 
57) .1110272' O00 
574 '0027)' "1111 
575 .1110274' 002 
576 '00275 ' 01111 
577 .1IJ1II276 , 01114 
578 ,,1118277' lUIS 
579 ""3111111' ",,,,6 
58O "0031111' ~1II7 
581 .011131112' 0ta 
582 .111011113' flU 
583 '01630. ' "12 
584 H0)05 • "13 
585 ,""10#), '" . 586 100)07' "t5 
587 ""lI0' O16 
588 H0311 • ,,17 
589 
59'" 
591 
592 
593 
594 
595 
596 
597 
59!) 
599 
611J16 '''''3t 2' 177 
601 .011111) , J71 
b02 "011.· J77 
biB ,,1II"1l5' l77 
604 '''''31 C. , 177 
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US '0"'317 • 177 
6.,6 1J0032 a , 117 
6"'7 .0"321' n7 
608 '016)22' 377 
609 8it0)2)' )77 
610 ."'0324' 377 
bll \HIe l25' 377 
612 1J"0326 , 177 
61 ) ed0l2' ' )77 
614 800n0' J77 
615 .001)\' 317 
616 
617 
618 .0'9)32' 016700 177456 
619 "0B6' 9110a2 
62~ &0"340' 104401 11100000" 
621 8"'''344' 11112705 0"'"'''''' 
622 ""'0)50' 0045b 7 ".""0",<; 
623 "'''ins.' 012767 "8020A 01'1.276 
624 ""0362' 11112701 0""232' 
615 "0"166' '0bllllA 
b26 "".37'" U30,,u 
627 1IJ80372 , 156741 004262 
628 100376' ""o4"2 
629 100400' 146141 004254 
630 30040.' I "51'1bl ''0804'' 
b31 800ua' 820127 "0821 t' 
b32 '''''414' ",.H364 
6)) 110O.16' 026727 111.4236 00,,041'1 
634 '''''.24' .01406 
615 .1IJ.H26' 812767 00"04'1 ""'4224 
b36 .,0"U4' .1671110 177151> 
617 "00441'1' ""0750 
638 """'44'" "05281 
639 IJ0ioJ ... • 01671110 177336 
64O "0101450" las721 
641 8"0.52" 1 "-'013 
642 .0e454' III 276'" 000401'1 0ft",lh)4 
641 00".62' 111271 iI "08"02 
644 ."041>6 ' 1\2767 """202 I 77 o;lof I 
btl) 
646 "0,,.74' 01676'1 177474 "00"'''2 
647 .1110502' e627010f 000010 
1148 .","'0;06' ,2.127 1110"212' 
649 .il"512' 0"1 )56 
650 .""0; 14' 1"050117 ioJ"411b 
b51 '''0S2ft" 805767 "000""C 
652 eil05H' 8111 405 
653 • .,0526' 104 '''' 900"'1110' 
654 ".,"5)2' 104437 0("00111"" 
655 "'00536 ' IIJ"07b6 
656 
657 
b58 
659 
661'1 

ECOUNTI .SYTE " 
,BYTE " 
.BYTE " 
.BYTE 0 
,BYTE • 
.BYTE III 
.8YTE 8 
,BYTE 0 
.8YTE III 
.8YTE " 
.BYTE • 
.8YTE III 
.BYTE " 
.BYTE " 
.BYTE " 
.BYTE " 

,MULTI-DROP STATION ADDRESS fABLE 
JBYTE , IS THE MULTI-DROP sTATION ADDRESS 
l FOR LOGICAL LINE e, BYTIE 1 IS FOR LoGICAL LINE I, ETC. 
l THIS ENTRY ONLY HAS IIEANIICi IF CORRIESPONDING 
,tlYrE IN PHYSICAL LIN[ TABLE HAS BlTS 4 UD 7 SET 
;ANO !liT 5 OF', IE MULTI-DROP 'LAVE TO BE TESTED 
M[l1TAB: .BYTE III 

.BYTE 1 

.BYTE 2 

.8YTE 3 

.8YTE 4 

.8nE 5 

.BYTE 6 

.BYTE 7 
,BYTE 10 
.BYTE 11 
.BYTE 12 
.BYTE 13 
.BYTE 14 
.BYTE 15 

.BYTE 16 

.8YTE 17 

l MULTI-DROp STUION AOoREII MENU rABLE 
lTHI$ TABLE INDICATES TO ANY LINE RUINING AS 
;MULTI-DROP MASTER, "HICH ,TATION ADDItESS TO 
,ATTEMPT TO EXEPCISE ON THE MULTI-DROP LItlE 
: IT ALLOwS UP TO 15 DIFFERENT STATIONS TO 8E 
lTESTEO ON A LINE. EACH 8YTE WHICH IS NOT.-l 
: INDICAT[S A STATION ADDREIS TO 8E TESTED. EACH 
:STATIOtl IS tESTED, BY THE ORDER OF THE TABLE, 
lUNTIL THE FIRST OCCUltlNCE OF A -I (BINARY 1111101) 

MDNTABI .8YTE -1 

MAcnl 

.BYTE -I 
• BYTE -1 
.8YTE -I 
.BYTE -I 
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.BYTE -I 

.8YTE -1 

.BYTE -1 

.8YTE -I 

.BYTE -1 

.BYTE -1 

.8YTE -I 

.BYTE -1 

.8YTE -1 

.8YTE -1 

.BYTE -1 
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START 1 MOV DVID1,R0 ,GET DEVICES TO Bt: TESTED 
8NE 11 ,ANY ACTIVE? 
END.,BEGIN J 

II: MOV UEGIN,R5 lPREPARE FOR NXT JSR 
JSR R5,DEvaET ,GO ASIC FOR PARAMETEIIS 
MOY 1280,/IIASK lSEf UP MASK 

2U MOV IPHYTAB+16.,Rl lGET END OF DEVICE TARLE 
3U 1SL 110 ;CHECK lEACH BIT 

BCC .. ;BA IF NOT ON 
BISB MAIK,-(lIl ) lSET THIS LINE ACTIVE 
811 5' 

411 BICB MASK,-(II!) ,CLEAR THIS LINE 
sea CLRB H.(Al> ,CLEAR ECOUNT TA8LE 

CMP Rt,"HYrAS-I ,DONE! 
BNE lS ,BR IF NOT 
CMP MASK, 141'1 :BEEN HERE BEFORE? 
BEQ 1>, lBR IF YES 
MOV ... ,MASK :SET UP MASIC 
MOY SR1,Re :GET SLAVE/MaSTER INFO 
BR 2' :GO SET UP 

6" INC Rl ,Gn PHYTAB ADD A 
HOV aDDR,R" :GET DEVICE ADDR 

7S: TSTB (Rl)+ :DEVICE ACTIVE? 
8PL II :8R IF NOT 
MOV 148",4(R0) ,RESET DEVICE. 
MOV '2, (Aft) ,SET OlTA TERM IIUDY 
MOVB 12"2,SYNC+l J SET BITS fOR DEC MODE lIID 

; INHIBIT AUlIO-CRC 
MOV SYNC,2(R0) l WIUT! PARAMETER CONTROL Rt-GlSTEI' 

81: ADO tie, Rill ,SUNP R0 
CI"IP J(1,IPHYTA8+16. :DONE7 
ANE H :BR I' tiOT 

9&: CLR MSGCNT :COUNTS .. HEN TO 00 SU"'MAJH 
TST WAlt :LINES SET UP, 
AEQ IIESTIIT lBI! IF US 
BREAKS, BEGIN :TEMPORlRY IIETUIIN TO MO'IlTOP .... 
BRElKS,SEGIN l THEN CONTINUE AT NEXl INSTRUCTION. 
IIR 9S ,WAIT TILL WUT IS CLEARED BY NET2 

TI-IRUUCH-OUT THf PJ(OCRAM "'ANY LOCATIONS ARE REfEpENCEO 
OFF OF (R4). THIS IS , MEANS OF KEEPItiG T.O SEt'S OF 
VARUBLf.S, ONE f'OR EtCH OF THt. ACTIVE LItiES. 

SEQ "105 

St:Q 01 iii 6 
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661 JR4 ALWAYS CONTAINS A iii IF THE PROGRAM IS CURRENTLY 
662 :REFERENCING LINE 8 011 1 2 IF 11' IS REFERENC I NG 
663 JLINE 1. 
664 
665 "88540' .85161 001Ul00G RESTRTI TST PWPCNT ;HAS tiiEFt g:;f:N :. pO~£ilF:.!!. 
666 .1"'544' 081402 BEQ 11 ;CONTINUE IF NOT, 
667 "0546' '~4403 "00000' ENDa,BEGIN 

!FIRS'!' ACTIVE LINE 668 '1J0o;52" f0501114 ! S: CLfl ~4 
669 H0554" ,,16706 177244 MOV SPOINT,Jl6 ,INIT STACK 
67O .00560' '05067 664246 CloP DPOPP4 ,CLEAP ALL EXIT fLAGS 
671 t00564' '1)5067 IiI.4244 CloP DROPP4+2 
672 H057'" ,,05067 004242 CLI< OTERR4 
6i3 .66514' 6;;5"67 904240 .... " i)'i'ti<i<4+i 
674 •• 0600" (605067 6.4236 CLR CRCR4 
675 N0604' "05067 604234 CloP CRCR4+2 
676 .'0610" 11115t'167 064232 CLR RCTOR4 
677 .00614' e"5067 604230 CLR RCTOR4+2 
678 N6620" ""5067 "04226 CLR TXTOR4 
679 .1iI662\" 8"5067 '04224 CLR TXTOR4+2 
680 N0630' 1105067 004222 CLR FDSI(R4 
681 .00614' 6115067 1i164220 CLR FD8ICR4+2 
6112 H0640' 11"5067 "IiI4216 CLR CHICR4 
683 '00644" "'05067 e64214 CLR CHKR4+2 
684 
695 800650" e05067 66U54 CLR PlaTlI4 ,CloP PASS TIME F'LAG 
696 '00654' "05067 00U46 CLR BRKFLG :CLR FLAG THAT SAYS WE"RE IN SREAK 
687 N6660" 812767 600212' 003774 MOV IPHYTAS,NXTLIN ;POINTS TO NEXT LINE TO TEST 
689 .00666" .e5007 604026 CLR LINACT ;SHOM NO LINES ACTIVE 
689 .00672" .26727 80)764 008232" GETNXTz CMP NXTLIII,IPHYTAS+16.,DONE ALL LINES? 
690 "0700" 861440 BEQ DONE ,SR IF SO 
691 ,0!,)7",2" 't67~~ !!I0l154 MOV NXTLIN.RII tGET ADDR or NEXT LINE 
692 ."111706" 010"'64 004726" MOV R8,CURLIN(".) jSAVE IT 
693 10115712" 105e60 060620 CLR8 2e(R0) :CLEAR RETRY COUNT F'OR THIS LINE 
694 i"0716' e05267 003740 INC NULIN ; SUMP rOR NEXT TIME 
695 100722" 111<13" MOV8 (RI),RS r GET PHYSICAL LINE BYTE 
696 80"724" "023&2 SGE GETNXT ,BR SACK IF' BIT 7 NOT ON 
697 600726" 8161"1 177054 MOY ADDR, R1 ,SET UP TO CALC AOOR 
698 860732" 004767 06413~ JaR PC,GETADR ,GO CALC AODR 
699 806736 " IU0164 0046&4" MOV Rl,DVASlV(R4) ,SAVE DVA rOR THIS LINE 

'0" 806742 • 010701 177042 MOY VECTOR,Rl ,SET UP TO CALC VECTOR ADD I< 

7 'ill 900746" ,,,,.767 864114 JSR PC,GETADR ,GO CALC 
702 .80752" 010104 004670" MOV Rl,VCTalV(R4) ,SAVE IT 
78J 80tH56" ,,85267 003736 INC LINACT , SHOM A LINE' 5 RUNN ING 
104 &00762" ,,950b4 684742" CLR LOOP(R4) ;CLEAR ITERATION COUNT 
7e5 it00766' "05364 6"5022" CLR RCVTOCR4) ,CLR REC TIME OUT COUNT 
706 8"0772" ,,327S0 ,,00620 SIT ,2.,R8 :MULTI DROP OR NOT? 
7117 "'0"77&" ""1117 SNE MO ,SR IF IT IS 
709 8.11000' 000427 BR PP ,BR IF NOT TO P TO P 
709 
710 , 
711 8;"0112' "1115767 003712 DONE: TST LINlCr ,ANY LINES RUNNING? 
712 ;)01006' ~0H02 SEQ 1$ :8R I!' NO 
111 001010" 090167 083146 JMP TIMCHK ,IF YES GO CHECK FOR TIME OUT 
714 8ShJ14" ;t1271i11 "60212" lS: MOV IPHYTU,RI :MUST CHECK IF MUBE ALL LINES DROPPED 
115 1"'11'2'" 105721 2a: TSTB (Rt)+ ;IS THIS LINE STII.L SELECTED? 
716 801"22' 1II1il405 SMI 3. :8R OUT IF YES 

NPSA DECIXll SYSTf M EXERCISER MODULE MACY11 27(732) 20-MAY-76 12129 PlGE 16 SEQ 1'1108 
NPSl.PII 

717 ""1024" 1122701 0""232' C14P ,PHYTlS+16.,Rl ;CHECKED ALL 16? 
718 80103oJ" ,,1il1373 BNE 2$ ,SR BACK IF NO 
719 ,,010]2' 104403 "'00"00" ENDa,BEGIN , 
720 I 
121 "01~36' 1il12767 "000161 003764 lSI MOV l1,pASTIM :SHOW IT IS TIME FOR ENDPAS 
;~~ ;FOR !RE1;K toOP 
723 .01044" 0e5767 "03756 TST BRKf'LG :ARE WE IN A BREAK LOOP? 
724 031"50" &1'11002 BNE U ,SR IP' WE ARE 
725 .01052" &1'10167 &03420 JMP [PASS :GO DO END OF PASS 
726 
727 8e1056" 4$ : 
728 &01056" 1 1'1 44 e" EXIra ,EXIT TO MONITOR. MODULE WAlT F'OR It<TERUPT. 
729 JPOINT TO PoINT 
730 .,81060' 012764 000001 005.'1&' PPI MOV It, F'DFLAG(R4) ,SAY MERE F'ULL DUPLEx 
731 B0hJ6" " 1132700 900100 BIT 1106,R8 JHALF OR P'Ut.L DUPt.EX? 
732 "81672" &"1402 SEQ 18 ;SR IF HALF 
733 ""014" 001'l167 ,,06512 JMP PPFO ;JMP TO FULL DUPLEX ROUTINE 
734 IJ6110oJ" "05061 605016" lSI CLR FDFLAG(R.) ;CORRECT FLAG CAUSE WERE NOT FD 
735 ..,1104" ioJ12701'1 80004'" BIT 140,RI1 ,SLAVE OR MASTER? 
736 "Hll"'" I'I'HIU 8NE PPHDM ,SR IF MASTER 
737 
738 : POINT TO POINT, HALF DUPLEX, SLAVE 
719 ""1112" PPHDSI 
74O '01112" ,,1&464 664674' 0047"0" MOV AMSGBF(R4), RECADR(R4) ISET UP INPUT lREA 
741 tt31129" 1"16764 060000G e04704" MOV MSGSIZ, RECCNT( R4) :SET UP COUNT 
742 ""1126" .,62764 6"&012 004704" ADD 112. RECCNT (R4) ,CORRECT FOR HEADER AND CRC 
743 801134" 016764 117030 004710" MOV TIMELN, RECTIM(R4) , HOW LONG TO wAIT 
744 "1142' &66764 117022 094710" ADD TIMELN,RECTIM(R4) ,DOUBLE IT 
745 "01150" "04767 060766 JSR PC,REC ,GO RECEIVE DATA 
746 &01154" ,",e462 BR FERR ;8R TO ERROR ROUTINE 
747 .81156" iJ90401 ONERECz BR U ,MAKE THIS A NOPo:246 TO 
748 1101160' ''''0432 BR PPHDS2 rOO ONE-WAY-IN CREC. ONLY) 
749 '1111162" &12764 "0000t<lG 0A.752" lS: MOV .MSGHED, TXADRl tR4) ,GEt MESS ADp 
750 ..,1170" 016764 9"0,,00G "04762" MOV MSGSIZ, TXCNTI (R4) ,GET MSG SIZE 
751 "1176" ,62764 0"0012 004762 " ADD 112,TXCNT1(R.) ,CORRECT F'OR HEADER AND C RC • S 
752 801204" &12764 "00004 094706" MOV I4,TXCNT2(R4) I SEND 4 Fl LLS AFTER MSG ..... ~i~i.i!' ........ -:.:...: . ~ii2S2!" ~~~~r~5~ • ~n~ err!.!.., '!!AO~~ ~::.~) 
754 801220" 804767 602744 JSR PC,CTS ,GO GET CLUR TO SEND 
755 •• H 2,. " "16764 176740 0A4772" MOV TIMELN,TMTTIM(U) ,GIVE "£14 1/2 MINUTE 
756 "1232" "04767 9112172 JSR PC,TMT ,GO TPANSMIT 
757 .01236" &1'10423 BR DERR ,SP TO ERROP ROUTINE 
758 ""124O' 042714 090094 004664" BIC 14, ,DVASAV(R.) ,ICILL REQ TO SEND 
759 .01246" .05264 004742" PPHDS21 INC LOOP(R4) ,COUNT AN ITERATIOh 
760 ffJ1252' 826764 176710 0"4742" CMP LPCNT,LOOP(R4) ,DONE ENOUGHl 
761 "'J1260' ,,63314 BGT PPHDS :NO, GO DO ANOTHER TIME 
762 ""1262" "e5367 "03412 LNDONE: DEC LINACT 
763 8''11266" 11641113 0046f14' MOV DVASAV(R4), R3 :GET DEVICE ADDRESS 
764 ..,1272' .,4271 ) 117775 8IC 1117775,(R3) :1(11.01.0 ALL SUT DTR 
765 ."1270" :."1115O&3 690"04 CLR 4(R]) ;KILL TRANSMITTER TOO 
766 "1302" "v167 177)04 J14P GETNXT : YES DO NEXT LINl 
767 
768 
769 'IU306" IH2714 0000"4 094664 • DERR: BIC 14,ilDVASAV(R4) :KILL RE(,l TO SEND 
770 801314" ." 2 703 177777 HOV '-1,R3 ;SET FLlG f'OR WHICH !lETUPN 
771 "0132"- 1/1110401 Sf' FERJll 
772 1101122" 1""50"1 FfRR: CLR Rl ;SET FLAG fOR wHICH RE1 URN 
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773 ,111324' ,,164111 004726' FEPRll MOY CUPLIN(P4),fn ,GET LINE • ADOP 
714 88t330' U52f:tl 000020 INC8 2.,(Rl ) ~COUNT AN ERROR 
775 H13H' 1'26167 1'08020 1 "Ii 6 311 CIoIPS 2,HRll,ERRLVL ;TOO IoIANY ERRORS? 
776 •• t342' ,02003 8GE DROP ;8R IF YES 
777 .013 .. ' 8115703 TST Rl ~OO A TMT OR DO A REC? 
778 ,,01346' 8'"703 8EQ OltEREC :8R IF TMT 
779 .,,,1350' 800H6 8R PPHDS2 ;GO TRY AGAIN 
780 1,,1352' 142711 0ee200 DROPI 81C8 '281" (Rl) ; DROP THE LINE FROM TEST 
781 ."1356' 1"'5264 005032' INC DROPR4(R4> ,SEE NOTE 1 IN FRONT OF LISTING 
782 11101362' 184411 IH1286' 0''''''110' IISGN" ADROP, BECI N ,ASCII MESSAGE CALL ioITH COMMON HEAUER 
783 .,01)70' 805767 8e1436 TST DROPR4 
784 801374 ' 801402 BEQ 11 
785 .01376' "05004 CLR R4 
786 ''''1400' 0004.2 8R 2. 
787 801402' '" 27114 000002 U: MOY .2, J:t4 
788 '01406' 11105364 9105032' 2. I DEC DROPR4(R4) 
789 "'14l2' 0e0723 8R LNDONE 
790 
791 

;POINT 792 TO pOINT HALF DUPLEX MASTER 
793 , 
794 l'U414' PPHOM: 
795 'Wl1414' 012764 0000091G 1104752' MOY .MSCHED, TXlDPI (R4) ,GET MSG ADDRESS 
796 1J01422' IH6764 """"0"C "~4762' MOV MSGSn,TXC.T1 (R4) ,GET MSG SIZE 
791 111)1430' 862764 000012 004762' ADO '12, TlCNT 1( RU ,CORPECT FOR CRC AND HEADER 
798 &.1436' 012764 800004 084766' IIOY ",TXCNT2CRU ,SEND 4 YI LLS AFTER MSG 
799 H1444' 8127b4 .11202' 004756' MOY .f'ILL, TXADR2(U) 
809 .,'U452' ,,"4167 .12512 JSR PC,CTa ; GO GET CLEAR TO SEND 
801 Ihl1456, 816764 176506 004772' MOV TIMELN,TMTTIM(R4) ,GIVE 'EM 1/2 MINUTE 
802 .,"1464' "04767 0017411 JSR PC,TMT JGO TRANSMIT 
803 '~1470' ""0434 BR GERR ; ERROR RETURN 
804 '01472' ".2774 0e.004 004664' 8IC H, .DVlSAV(R4) ; KILL REQ TO SEND 
1105 H1580' ,,004el ONETMTI 8R It ;MAKE THIS A NOpa240 FOR OhE 
806 JWAY OUT, TMT ONLY. OTHER SIDE 

8'" ;OF LINE MUST 00 ONE WAY IN. 
1108 081502' "88417 8R PPHDM2 ,USED FOR ONE wAY OUl ONLY 
A09 ,01504' 816464 00467.' 0047011' lSI MOY AMIGB'( R4), PECADR (R4) ,SET UP INPUT APEA 
810 "'1512' 816764 000000G 11104704' MOY Mscau, "ECCNTeAt) ,SET UP COUNT 
811 "01520' &62764 008012 0.470.' ADD '12, RECCNTeR4) :CORRECT FOR HE~DER AND CRC 
812 801526' 1,,6764 176436 00471111' MOV TINELII, RECTIM(R4) ;GIVE EM 112 MINUTES 
813 .01534' 004767 e00482 JSR PC,REC ;GO RECEIVE 
814 ",iU540' ""0413 8P HERR ; ERROR RETURN 
815 801542' 885264 004742' PPliDM21 INC LOOP(R4) ,COUNT AN ITERATION 
816 ,01546' 026764 176414 01114742' CMP LPCNT,LOOP(R4) J DONE ENOUGH? 
817 .01554' &81117 BCT PPHOM ,8R IF NOT 
819 '01'356' ,,00167 177500 JIIP LHOONE 
819 
8211 
821 '01562' 042774 000004 084664 ' GERRI BIC H,IIDVASlY(U> ;KILL REQ TO SEND 
822 '1'11570' 016481 004726' HERPI MOV CURLIN(R4) ,Rl ,GET LIHE • ADDRESS 
823 flUSH' 1115261 080020 INC8 20(R1) ,COUNT AN ERROP 
824 .01600' 126167 000820 176364 CMP8 20(R1),ERRLVL ,TOO MANy ERRORS? 
825 '''1606' "82261 8CE DROP ,8R I' YES 
826 .81610' 8.,0754 SR PPHOM7 ,GO TRY AGAIN 
927 
828 
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829 ,POINT -TO-POINT FULL DUPLEX 
830 
831 '01612' "12100 800040 ppFDI BIT H0,R0 ;MASTER OR SLAVE? 
1112 .01616 ' "IH0,,1 BNE II ,8R IF MASTER 
833 ".11628' 012764 177777 005016" MOY t177777,FOFLlG(R4) ; SHOW I TS SLAVE 
834 '~1626' 884767 002336 11: J~R PC,CTS ;CO GET CLEAR TO SEND 
835 •• 1632' 811>464 004674' 00470"" PPFOII MOV AMSG8n P4) , REC ADR (R 4) ,GET INPUT AREA 
811> .01640' "1671>4 0080e0G 01114704' MOY MSGSlZ,RECCNT(R4) ; SET UP COUNT 
837 .,111646' 862764 800812 004704' ADD t12,RECCNT(R4) ,CORRECT FOR CRC AND HEADER 
838 fliU654' 8114167 00e262 JSR PC,REC ; GO GEt RECEIVING STAPTED 
8)9 .01660' 080500 8R JERR r REC ERPOR RETUPN 
840 .81062' ,,80441 BR FORCON rREC ~ONE 
AU "01664' 012764 000000G 01114752' MOY .MSGHtO, TXADRlC RU ,FULL DUPLEX RETURN fRO~ flEe 
942 i GET 1MT ,\O:)R 
8U 1101072' 01671>4 "00000G 1104762' MOY MSGSlZ, TXCNTlC R4) ;G£T TMT COUNT 
844 801700' ,,62764 080012 0914761' ADO 112,TXCNT1(R4) ,CORRECT FOR HEADER AND CFC 
US .. 01706' 812764 0eee8. 004766' MOV ",TXCNT:i(J!4> ; SEND 4 FILLs AFTER '"'SCi 
846 .01714' .,12764 &11202' 004756' MOY .FILL,TXAOR2(R4) 
847 H1722' 80.767 001502 JSR PC,TMT JGO TMT 
848 .01726' 0"0455 8R JERR ,TMT ERROR RETURN 
849 .81730' "U412 8R 15 ,GOOD TMT DONE RETURN 
850 .01H2' .,1 27e0 e02138' MOY .FOTO,R0 ,FULL DUP RETURN, SET UP FOP TIME OUT 
A51 801736' 8167.,1 176226 MOV TINELN,RI JGIVE EM I MINUTE 
852 1"1742' 066701 176222 ADD TIMELN,Rl 
853 .01746' el2792 00001i1l<' MOV '6,R2 ;SHOW ITS A REC WAIT 
854 •• U752' ,00167 0e2330 JMP TIMKEP ,GO ioAIT 
855 
856 "'1756' .,12764 0"0001 005002' 1 S: MOY t1 ,TMTDON(p4) ,SHOW TMT IS ~ONE 
851 '01764' Ul4400 EXITS ,EXIT TO MONITOR. "OOULE WAIT fOR INTERUPT. 
958 
859 

foRCDNI 860 101766' "05764 0"5002' 1ST TMTOON(R4) ,IS TNT DONE YET? 
861 1101772' ,,"1020 BNE .. :BR IF YES 
862 .01174' "o5264 005056' INC FDBKR4(R4) ,SEt NOTE I IN FRONT of' LISTING 
863 '021100' 1"'4407 0008e0' 8REAKI, BE.GIN J TEMPORARY RETURN TO MON ITOR •••• 
864 ,02004' 1114407 0001100' BREAU, BEGIN fTHEN CONTINUE AT NEXT INSTRUCTION. 
865 '82010' 8.,5767 ee3042 TST f08KR4 
1166 ",2014 ' "111402 BEQ 2S 
867 002016' "050114 CLR R4 
868 &02020' ."0402 8R H 
A69 e02022' .12704 800002 28: MOY '2,R4 
870 "'2026' 8"531>4 065056' H: DEC FD8KR4(R4) 
1171 "'2832' 8110755 8R FDPCDN BR AND wAIT SO~E MOPE 
872 "'20)4' 885264 004742' 481 INC LOOP(R4) COUNT AN ITERATION 
1'7) '02040' ,,26764 176122 1104141' CMP LPCNT,LOOP(R4} ~ONE ENOUGH 
874 .. 02046' ""3271 8GT PPfDI NO, GO DO MORE 
875 .82050' ,,42774 000004 00461>4' 8IC t4,PDVASAV(R4) KILL REQ TO SEND 
A76 '021156' "",11167 177200 JMP LNOON! 
877 
A7B 
879 FD T"T ERROP 
"80 "112"62' 81276 \ ,,1'10001 ""510102 ' ERP: MOV tI, TMTDON (1'4) DON'T BOTHEI' wAIlING fOF! T"'T 
891 '02070' it! 271>4 177777 11"'4722' MOV 1117177, ABORT (fl4 ,TELL INT. ROUl INES TO Gl VE UP 
882 "021'176 ' "16401 1164126 ' MOV CUflLIN(R4),Rl GET CUFRENT LINE INfO 
liS 3 • .,2102" 1PJ5261 00002" INCS .21'1(Rll COUNT ANOTH~R EFflOR 
!HI. !"II""''''' "6' ",7 ~Ql002t?1 P~"'5t; C,.,P~ 2~<P,1' ,tRRL'H .. ,.00 ~~NX ERRO~S'? 
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lUI 5 IJ"2114' '1J2724 8LT rORCDR ,NO GO TRY AGAIN 
886 ,IJ2116' IJ42774 ""8111"4 ""'4664' SIC .. "OYAS1V(IIU ,KILL REQ TO SEND 
887 .82124' eIJ1J167 177222 JMP DROP :GIVI: UP ON THIS LINE 
898 
989 
nil :fULL DUPLEX RECEIVER rIMEOUTS COME HERE 
891 '"2130' 1J12764 "02062' "04746' FDTOr MOV 'JERR,RECRTJI(RU ,SET UP CORRECT RETURN 
892 e82136' "8"167 "0112'" JMP RDTO 3GO REPORT REC TIME OUT 
t'H 
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894 
895 : SUBROUTINE TO RECEIVE DATA 
1196 :CALLEO WITH A JSR PC,REC 
897 ,AFTER SETTING LOCATIONS RECADR(R4), R[CCNT(R4), RECT IN( R4), VCTSAV (R4), 
1198 :AND DVASAV(R4). RETURNS ON ERROR OR RETURNS 
899 12 BYTtS PAST CALL IF NO ERROf! 
900 
'101 PlJl142' 0121>&4 "04746' RECI MOV (R6l+,RECRTN(RUrSAVE RTN ADDR 
902 ii02146' 016401 80467'" MOV VCTSAV (R4), Rl r GET VECTOR AOR 
91J3 ... .,2152· 1J12711 082252' MOV .RECINT,(Rl) ,MOVE IN INT. ROUTINE ADR 
90. IJol2156' 1J60421 ADD R4,(Rt)+ :CORRECT FOR WHICH LINE 
905 ",.,2160' 1 t671 1 175626 MOVB BR1, (Rt) :NOV IN PFHORlTY' LEVEL 
906 ."2164' 805064 1J04722' CLR ABORT(R4) :CLElR ABORT fLAG 
907 80217.,' "12764 01J0.,02 '''''4714' MOV '2,SY"CNT(R4) rMUST GET 1 SYN CHARACTERS 
q08 El02176' "85764 005016' TST FDnAG (R4) ~FULL DUPLEX? 
9"9 .02202' "1J1411J BEQ IS rBR If NOT 
qu IJIJ2204' 1'152774 000120 004664 ' 8IS 1120, .DYlSAV (R4l ,HCK OFF REC 
911 IJ,.,2212' 0t64,,2 8"4746' MOV RECRrN (R4) , R2 rGET RETURN ADDRESS 
'112 ~1J2216' 062702 000.,..,. ADD 14,R2 :rD RETURN 
913 "02222' ,,1.,207 MOV R2,R7 rRETURN 
914 8"2224' 012780 "03262' IS: MOV IROTO,R0 r RETURN ADDR 
915 .,0223,;' iH640J "0471'" MOV RECTIM(R4},Rl iHOW LOIiG TO WAIf 
916 802234' ," 2702 8"00"8 MOV .0,R2 ,SHOWS ITS A REC WAlT 
917 ,,02240' 052774 8""120 1J04664· BIS 1128,.DYlSAV(R4lrSTART THE RECIEVER. 
918 "02246' 1J00167 "028)4 JMP TIMKEP rEXIT TO TINKEP AND WAlT 
919 
'12O :RECEIVER INTERPUPT ROUTINE 
921 , 
922 882252' ""1J405 RECINTI BR IS 
923 1h1225 \' ,,1Q!446 MOV 114, -(R6) .SAVE R4 
914 8112256' IU0H6 HOV R3,-(1I6) :SAVE 113 
9.25 ."2260' ift 271J4 0"0002 MOV '2,R4 .SET UP FOR SECOND LINE 
926 .8226.' .8e48l BR 2. 
927 "2266" 811J446 lSI MOV R4,-(R6) ,SAVE R4 
928 ,,0227'" 81iH46 MOV R3,-(1I6) ,SAVE R3 
929 .02272' eIJ5"0' CLII R4 :SET UP FOR FIRST 1.INE 
Q~!!, !II!112?H" !/II 64!!') !1I1[14664" H! NOV DVASAV(P4):P] !GE;T THE DEVICt: ADDRESS 
931 ""230'" ,,85764 804722' TST A80PT(R4) rGIVE UP? 
932 .,,2304 ' 1J81483 BEQ 3. :BR IF NO 
933 "02306" 1,.2711 801J560 BIC .56111, (R3) rDISABLE IIEC INT.S 
'034 '02312" " .. 8460 BR ,. ;AND LEAVE 
935 ."2314' "'1l164 004731>' 351 MOV (R3),ERRWD(R4) rSAVE STATUS 
936 .0232'" "16346 1J"8"e2 MOV 2(R]),-(P6) rSAVE CHARACTER AND EPR BITS 
937 &02124' ,,05764 e1J4714' TST SYNCNT(R4) .ARFo WE IN SYNC 
938 ""23)0' ihH421 8EQ ~. ;BR IF YES 
919 11"2312' 122716 000220 CMPB .220, (R6) ,IS IT A OLE? 
941J "82336' 'HJl4iJ6 8EQ 41 :BR Ir YES 
941 .02340' !21>7t6 175630 CMP!! SYNC, (R6) ;IS IT A SINC CHAk? 
942 ."2344' 1J1J1440 BEQ bI rYES, IGNORE IT 
941 ."2146' ,,4,713 """029 81C 120, (R3) :Rt:SYNC IF NOT 
944 '1J2352' ~1I9435 BF< 6 • :LlAVE 
945 • .,2354' 01/150b4 ""4714' HI CLR SYNCNT(R4) :SHOW WE'RE IN SYII 
946 .02361'1' ""5764 ""!>016 • TST f'OFLAG(R4) fro SLAVE? 
947 IIJIJ2164, 111101'1l11l BPL 51 ;8R IF NOT 
q49 :;""2366' ", :1764 91""011' ''''is'''''''' 'IOV U(l!,T!YNCT(R4) :LET TMT GO IF FULL DHP 
949 ;S02374' ,,"'57107 175564 5& : 1ST REPORT ;REi'01l1 Ellil NOW OR LATER? 
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953 
951 
952 
953 
954 
955 
q56 
q57 
958 
959 
960 
961 
962 
963 
964 
965 
96b 
967 
968 
969 
970 
971 
972 
973 
974 
9H 
976 
977 
978 
979 
98'" 
981 
982 
983 
984 
985 
986 
987 
999 
999 
<l9a 
991 
992 
993 
994 
995 
996 
997 
998 
999 

10111'" 
tliHH 
1002 
HhH 
1004 
1005 

,02400' 91ttiU3 
""2402' 1 il5764 
'01406' 100049 
802410' 005716 
'''2412' 100006 
&024U' 'U2b64 
'0242~' ,,.2764 
,02426' ihHl4 31 
'02430' t 11674 
"2434' &05264 
e"244A' 1695364 
&02444' "93406 
002446' "05726 
''''2450' 115271 3 
1602454' '''2603 
'02456' 01260" 
002460' 1110111082 
&01462' ,"6467 
e82410' '05726 
1602472' 042713 
"02476' 1112683 
&02500' 012684 
ee2'502 , 

002502' 1'/"0084 

e02510' ""5726 
,,"2512' 1112683 
""'~2514' 842774 
."'2522' IH 2767 
e02530' 061'1467 
802534' 860467 
00254"" IU 2604 
1;.'2542' 

002'542' 000004 

,il2550' 0051604 
002552' ~00402 
"02554' 012704 
ell25bC' 01b467 
.02566' 0164b7 
802574' 016481 
'82600' 111102 
802602' 042702 
."2606' 085764 
"02612' 100010 
"02614' ,,102b7 
.il262~' 0#.2767 

002632' 104400 

004736' 

004736' 
1011000 0A4736' 

1184700' 515: 
80471'10' 
894704' 

68, 
080520 

711 

804732' 000014 811 

000560 

002712' 000000' 

080560 8046b4' 
002550' 080014 
900010 
008084 

802550' 000A00' 

000002 

IIPIIIQI 

HEIIRI 

lS: 

2$ : 

004664' 175262 3S: 
"04736' 175256 
884726' 

177760 
.,04736' 

175234 
.,02edl'l 175226 

000000' 

SNE 511 ;BII IF' LATEII 
UTS EIIII",D(R4) ;lS REC DONE BIT SET? 
BPL RERR : Bf! I r NOT 
TST (R6) JDATA ERIIOR? 
SPL 51' ;811 IF NO DAtA ERII 
MOV (R6)+,ERRWD(R4) iSAVE INfORMATIOIi 
BIC 118000',ERRWD(R4) :USE BIT 15 fOP fLAG TO PEIII! 
811 RERII+2 
Mova (R6),'R!CADR(R4) ;STORE tHE CHAR IN BUffER 
INC RECADR(R4) .f"01l NEXT TIME 
DEC RECCNT(R4) rCOUNT IT 
BLE 8S r BH If DONE 
TST (RII)+ :f"IX STACK 
BIS .520,(R) • HEAD ANOTHER 
MOV (R6)+,R3 ;RESTORE R3 
MOV (R6)., R4 ; RESTORE R4 
IITI rilE-TURN 
MOV RECD(R4),RPIIIQ.2 
TST (R6)+ ;P'IX STACK 
BIC .56e,(R1) ;DISA8LE IIt:C INT.:> 
MOV (116)+,111 ;RESTORE IIEGS 
MOV (116)+,114 

,----------------------------------------------------------------
PIRQ"IIECON,8ECIN , RTI AND QUEUE UP TO CONTINUE AT HEeD" ,----------------------------------------------------------------
TST (R6)+ ,P'lX aTACK 
MOV (R6)+.R3 ;RESTORE IIEG 
BIC .560,.DVUAV(R4) :RESET THE IIECEIVEII 
MOV '2',11+2 :SET UP TO PUO TO 
ADD U,U+2 rTHE RIGHT PLACE 
ADD R4,lh2 
MOV (R6)+.R4 ,IIESTORE REG 

; ------------.---_.-----.--------------------.------- --- ----. --.-
PIIIQ.,2S,8ECIN , RT! A"D QUEUE UP TO CONTINUE AT 2' 

r ---------------------------------------------- -- --- - - - -- -- - - - - --
CLR 114 ; SHOW ITS i.INE 0 

:~V :tR4 iSHOW ITS LINE 1 
MOV DVASAV(R.),CSIIA ,SET UP rOil ERR CALL 
MOV ERRWD(R4),ACSR ;SET UP fOR Eilil CALL 
MOV CUIILIII(IIU,lIl ,GET AODII Of" CUll LINE BYTE 
MOVB (III), R2 ,GET VALUE OP' LINE • 
8IC 1111760,112 JTHROW OTHER BITS AiiAY 
TST ERRWDCR4) JI5 IT A DATA OP LINE CHANGE EIIR 
BPt DAUER ,811 If" DATA ERR 
MOV R2,ASTAI rSET UP ERR INDICATION 
ADD 1082.ee,ASTAT .SHOW WHICH TYPE I············.········································ ......... . ERROR',BEGIN ;DATA SET CHANGE , .............................................................. . 
EXITI ;EXIT TO MONITOR. MODULE WAlt fOil INTEPUPT, 
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100b "1'2634' 1'/1 d267 175214 DAUEIII MOV 112. ASTAT rSET UP ERR '-INE • 
11'107 "02640' 116467 804137' 175207 MOV8 ERRWD+ 1 (H4), ASTAT+ I, GET EIIR TYPE 
10",e ""2646' 1942161 107408 175200 IIIC ue74e8,ASTAT ;LEAVE ONLY ERII BITS 
1009 "02654' il05264 005036' INC DTEII1I4(R4) rSEE NOTE 1 IN F'RONT OF' LISTING 
10U i ................................................................ 

1011 18266111' 104404 800080' ERIIOR., BEGIN ;DATA ERR 
1012 , ................................................................ 
tell • "2664' t"05761 002146 TST DTEIIR4 
1014 '0267a' &"14.)2 8EQ IS 
11'115 "02672' 085084 C'-R 114 
lA16 .02674' 800402 8R :u 
1017 .02676' IU270. 000002 lS: MOV .2,114 
1018 &02702' "05364 005036 ' 2&: DEC D1£RII4(R4) 
:.~: 'it 
1020 :CHEC~ ASTAT IN ERROR MESSAGE 
U21 ;0100XX • IIEC DATA pARITY ERROII 
hl22 /0200Xl • P'IIAMING EIIROR 
1023 ,0400Xl • OVERRUN 
1024 r XX • PHYSICAL LINE. 
1025 r 
1026 .02786' &00167 000224 JMP RREr r GO DO AN EIIROR EXI T 
1027 
1i'I28 
1029 

RECON, te30 .02712' 111"5OO4 eLR R4 rSHOW WE'RE '-INE 0 
1031 e"2714' 000402 BII 11 
1032 8"2716' 01270. 000002 MOV '2,114 ;SHOW WE'RE '-INE 1 
U)) ,0112122 • 042774 171771 884f>64' II: BIC 1111771, .DVAIAV (114) r SHUT UP DEV ICE 
1034 802130' 005064 005822' CLR RCnO(R4) ; RESET TIME OUT RETRY COUNT 
1035 .02734' .85761 '0e000G lS: TST CJt:MSG ; IS CHECK MSG IIOUTINE BUSY? 
1036 ."2740' &01420 IIEQ 6. r811 IF NOT 
1037 '02742' .,05264 0050b2' INC CHKR4(1I4 ) ;SEE NOTE 1 IN F'IIONT Of" LISTING 
1039 ""2746' HJ4407 0P10000' 8REAK •• BEGIN ,TEMPORAllY RETURN TO "'ON I TOR. , • , 
1039 "2752' 1 "4407 800000' 8REAK" BEGIN ,THEN CONTINUE AT NEXT INSTIIUCTION, 
l1H0 1'02756' "05761 00210" tST CHKR4 
l041 '02762 ' "iI14"2 IIEQ 4$ 
1042 8lt2764' 005004 CLII 114 
104) "02766' "084"2 BR 5. 
11'144 ""277'" ,,, 2704 000002 481 MOV I2,R4 
l045 ".2774' 0953114 085062' 5$ : DEC CHKR4(R4) 
1046 &03000' &80755 BR 3$ 
11'!47 .IH002, 016402 004614' 6&: MOV AMSG8"(R4),R2 GET IIEC DATA 
1048 '03006' 02b762 177776G 1,,'''11106 CMP MSG-2, II (R2) 15 HEADEII CRC OK? 
U49 083014' '01407 BEQ 71 BII If" OK 
105O "03"16' &05767 175142 TST REPORT RrpORT ERROH NOW? 
105t e031t22 , ,,""'55 BNE X5 RII IP' LATER 
1052 Ilt3024' .12167 P8lAIt'" 1751'122 MOV 10030"0, ASt"T SHOW ERII TYPE 
10S) .1113032 ' fl08461> PR RECEIIR 
1054 e1t38)4' 75: 
1055 803034' 117467 111"4726 ' ""'I'''41! MDVS (lCUIILtN(R4),9. GET LINE .• 
U56 elt31'142 ' ,,42767 17771>0 0"'1110)2 BIC 1117760,9S LEAVE ONLY LINE BITS 
1057 .a)A50' 11057bl 175111'1 TST flF.POPT REPORT BAD DATA? 
1058 "ltl1t54' 081483 IIEQ 8S 811 IF YES 
1059 ."3056 ' 052767 100001' "''''''''16 BIS 1100"''''0,9& SET FLAG TO CKMSG 
10611 ,,")064' 062702 001'10111 8 s: AnD 1111, li1 GET lOOP OF' MSG 
1061 &03"'''' "1021>7 1l,,\!011" "'ov 1'12,q$+2 

SEQ 0113 

St:ll ~1 14 



NPBA DEC/X1l SYSTEM EXEPCISER MODULE 
NPBii.Pl1 

1062 .03074' 1!"H567 000002G 
1063 "310'" ~00000' 
1064 .03102' ","'''080 
1065 .03104' 0"0000 
100 .. .1131106" eaS411 
1067 £103110' 066702 "'900~filG 
1068 .03114' 126722 "0"000G 
!869 .03120' 01" 025 
1010 803122' 126122 00000iG 
1071 803126' "I" 022 
1072 803130' £162764 000002 004746' 
1073 .03136' "05064 005122 ' 
10" ."HH' """1.1'i e847~6~ 

1975 
1076 
1077 "93146' ,,05767 175812 
1078 .03152' "01001 
1079 .,03154' ""0770 
1080 
te81 1 .. '3156' 117402 004726' 
1092 ,,"3162' 042702 17776'" 
1083 803166' 185262 000252' 
1084 .03172' "00761 
1085 
1086 
1087 &~3174' "05767 174764 
1088 ff03211!0' .,01366 
1089 .03202' 012767 004000 174644 
1090 "03210' 117482 094726' 
1091 "03214' ,,42702 177760 
1092 • "122~' 850267 174638 
1093 .03224' ,,"5264 005042' 
1094 
1095 "163230' !044M 000000' 
1096 
1097 .03234' ""5767 901602 
1098 e0324I!l' 001402 
1099 IJ163242' 0"5004 
1100 .03244' 009402 
1101 • iH24&' 012704 0001602 
1102 803252' "05l64 085042' 
11"3 "03256' 000167 177654 
1104 
1105 
1106 
1107 "''''3262 ' "12764 177777 004722 ' 
1108 .03270' 0"5264 005022' 
11119 l'03274' 026467 005022' 174670 
1110 .,03302' 001043 
1111 e8B04' .,'7467 ""'4664' 174540 
1112 003312' 1)42774 177771 "04664 ' 
1113 ~03l20' 016467 004664' 174521 
1114 .0332&' ,,16401 804726' 
1115 "03H2' I 11 I 02 
1116 80HH' 8427~2 177760 
1117 ..,0H40' 1161702 9''11011'' 

NPBA OEC/XlI SYSTEM EXERCISER MODULE 
NPSA,"!I 

1118 
1119 
1120 
11 21 
1122 
1 ~ 23 
1124 
1125 
1126 
1121 
1128 
1129 
l1H 
1131 
1132 
1133 
liB 
1135 
1136 
1137 
1138 
1119 
1140 
1141 
1142 
lln 
1144 
1145 
1146 
1141 
1148 
1149 
1150 
1151 
1152 
1153 

1155 
1156 
1157 
1158 
1159 
1169 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 

803344' 1J10267 
"0335'" 9~5264 

0033';4' 104404 

O"H64' lfiH 402 
.,03366' "~5004 
"an7A' &"0402 
,.83372' 0127;'14 
e03376' 1J0-';364 
"IIJH0l' "05064 
"0)406' 0~"1 74 

.03412' I}16401 
""3416' 105361 

.03422' 005364 
'03426' 0"0767 

"03430' 012664 
.03434' 005064 
'~344"" ,,164.H 
""'3444' ,,62791 
1193450' 812711 
."3454' 060421 
.03456' 116711 
.,03462' 0115064 
~~J4f.~. a4l..,.,,,,,A 
.03474' 01640) 
• .,3500' iJII5764 
&03504' .,01417 
""350«>' 1 0"003 
,03510' 012764 
'''3516' ,,11763 
.03524' 012763 
.''11532' it16402 
1103536' ,,62732 
ftil3542' "1·"'2"7 

"03544' 11127"0 
803550' 8164"1 
111'13554' 012"'2 
110356.,' 0164",3 
.,03564' 1112 7 63 
""'3572' 1912763 
'036",,' 000161 

174504 
095046' 

00''HJ00' 

008802 
0051'146' 
005022' 
004746' 

004726' 
0~0020 

004742' 

"04776' 
005002' 
00467"'" 
008004 
"'0)604 ' 

174330 
004722' 

0~4664 ' 
005016' 

177777 0051'10&' 
000120 000004 
000400 ""0306 
004776" 
~"0004 

t'l04036' 
8"'4772' 
000004 
0114664 ' 
000121:' 000004 
00kl40V" 01'101'\16 
000~02 
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JSR ~5,CKMSG+2 ;GO CHECK MSG 

BEGIN 
98: 0 

" r;.t< X4 ;8;':; RETURN 
ADD MSGSIZ,~2 • POINT IT TO MSG CRC, DATA WAS Oit 

CMPB CRCMSG, (P2)+ ;CHECK 1ST CRC ByTE 

BNE eEP 
CjijPB CPCi!SG+I,(R2)+ ;CHEC:~ StCOHO 
BNE CER 
ADD ,2,RECRTN(R4) ; GOOD RETURN 

FIRETI CLR RE!TAB(R4) JI(ILL IMPEND!NG TIMEOUTS 

J~P eREeftT~ (R.; ;~NO GO SACK 

X41 TST REPO!!T :REPORT ERR NOW OR LATER? 
BNE X5 ;BR IF LATER 
BR RRET ;OTHERWIsE RETURr. 

X51 MOVB jCURLIN(R4),R2 ;GET CURRENT LINE • 
BIC fl7776.,R2 1 
INCB ECOUIIT(R2) ;COUI! AN ERROR rOR THAT LINE 
BR RRET ;AHD RETURN 

: 
CF.RI TST R~PORT : REPORT NOW OR LA TEfl? 

SHE X5 JBR IF LATER 
MOV .804 •• 8,ASTAT :INDICATE ERROR TYPE 

RECERR: MOVB .CURLIlI (R4), R2 :GENERATE LINE I 
BIC 1177760,R2 

; ADD IN LINE • BI8 R2, ASTAT 
INC CReR4(R4) :SEE NorE 1 IN fRONt of' LIStiNG 
J .......................... ** .................. ** ................ ** ......... 
ERRORS, BEG I N :CRC ERROR 
; ..................................... ** ........... * .......... ***.*.*** ••• 
TST CRCR4 
BEQ U 
eLR R4 
BR 2 • 

U: MOY '2,R4 
28 I DEC CRCR4(R4) 

JMP RRET :BAD RETURN , 
:READ TIME OUT ROUTINE , 
RDTOI MOV 1177717 ,ABORT(R4) ITELL INT ROUTINES TO GIVE UP 

INC ~CVTO(R4) ;COUNT ANOTHER RETRY 
CMP RCVTO(R4) ,ERRLVL :EJlOUGH TRYS? 
SNE 41 ,BR IF NO 
MOV lIDVASAV(R4),ACSRJGET REC STATUS 
SIC 1177771, .DVASAV(R4) ,KILL ALL BUT DTR 
MOV DVASAV(R4),CSRA :PUT ADDR IN FOR ERR CALL 
MOV CURLIII (R4), Rl :GET ADDR OF CUR LINE BYTE 
MOVS (Rl),R2 JGET VALUE OF PHY LINE • 
BIC 1177760,R2 :THROW OTHER BITS AwAy 
ADD ""0.,R2 ; INDICATE REC TIMEOUT ERR 
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MOV 
INC 

R2,ASTAT 
RCTOR4(R4) 

:SET UP FOR ER CALL 
;SEE NOTE 1 IN FRONT OF LISTING 

1 ................. * •• *** ***.*** **** ....... *** ........ *.* .. *** .. *** ............ ** .. .. 
ERROR', BEGIN : REC TIMED OUT 
; ............... **** •••••••• ** ••• ** ................. * •• ***************** 
'!'ST RC'!'ORf 
SEQ 1& 
CLR R4 
BR 2. 

lSI MOV '2,R4 
2S1 DEC RCTOR4(R4) 

CLR RCVTO(R4) :R~SET RETRY COUNT 
as: J'IP IIRECRTN(~4) JERROR RTN 

I 

MOV 
DECB 

DEC 
BR 

CURLIN (R4). Rl 
20(RI) 

LOOP(R4) 
38 

,GET ADDp OF CUR LINE 
,DEC ERROR COUNT TO CORRECT FOR 
; INSUING INC 
JCORRECT FOR LATER CALLING THIS A GOOD RUN 
;RETURN 

ISUSI<OUTINE TO TRANSMIT DATA 
,CALLED WITH II JSR PC,TMT 
JAFTER SE.TTING LOCATIONS TXADR1(Rl), TXADR2CR4), TXCNTl(R4)'TXCNT2(R4), TMT!MCR4), 
;VCTSAYCR4), DVASAV(R4), SUBROUTINE CTS MUST BE CALLED fIRST. 
: RETURNS ON ERROR, RETURNS 2 BYTES PAST NORMAL RETURN 
: IF NO ERROR 

TMTI 

1$: 

251 

MOV 
CLR 
MOV 
ADD 
MOV 
ADD 
MOV8 
CLR 
~O\} 

MOY 
TST 
f\£Q 
BPL 
MOY 
MOV 
MOV 
MOV 
ADO 
1401/ 

MOV 
MOV 
MOV 
HOV 
10\0 V 
MOV 
JMP 

(SPl+,TMTRET(R4) ,SAVE RTN ADDRESS 
TMTDOH(R4) ,INITIALIZE FLAG 
VCTSAV(R4),Rl JGET REe VECTOR ADDRESS 
",Rl ,MAKE IT TMT VECTOR 
ITMTINT, (Rl) ,MOVE IN INT ROUTINE ADDRESS 
R4, (Rl)+ ,CORRECT FOR WHICH LINE 
BR1,(Rll ;MOV IN PRIORITY LEVEL 
ABORT(R4) :CLEAR TIME OUT ABORT FLAG 
!te,'!'~'!NCT!R~) :SEN!) TEN S,{N CH,.R,.CTERS 
DVASAV(R4),R3 :GET DEVICE ADDRESS 
FOFLAG(R4) ,ARE WE fULL DUPLJ::X? 
21 ;BR IF NOT, ELSE 
18 : SKIP IF "ASTER 
1177777,TSyNCT(R4) :MAKE TMT WAIT FOR A REC'D SYNC 
1120, HR3) ;S~T TMT INT F:NABLE 
1400,6(R3) ,XMlT START Of' MESSAGE. 
TMTRET( R4), R2 ,GET BAD RET ADDR 
",R2 ;MAKE IT THE FULL DUPLEX RETURN 
R2,R7 :AND RETURN 

ITXTO,RI'I 
TMTTIM( R4), Rl 
'4, R2 
DVASAV(R4I,R3 
1l20,4(R3J 
H0",,6(R3) 
TlHKEp 

TIME OUT RETURN ADDR 
HOW LOr.G 10 wAlT 
SHOW ITS TRANSMITTt::R 
GET THE STATUS REG 
S~T TMT INT F:NABLE AND SF:ND flIT 
XMIT START OF '1ESSAGE, 
EXIT TO TlHKEP AND wAlT 

SEQ 9115 

st::Q 0116 



NPBA DEC IXII S YSTf'4 EXERC I SER MODULE 
NPBA.PII 
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ItH 
11 75 
1!1f> 
1\77 
1178 
I I 79 
I 181l 
1181 
1182 
1183 
1184 
IU5 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1\98 
1199 
1200 
12tiH 
12~2 
1203 
1204 
1205 
1206 
12~7 
1208 
12.,9 
1210 
121\ 
1212 
1213 
1114 
1210; 
1216 
1217 
Die 
1219 
1220 
1221 
1222 
1223 
1224 
122<; 
1226 
1227 
1228 
122'1 

tU!)!>\!." 1'.,0405 
'836166" 010446 
fl03610' 1110346 
'03612' iH 2704 
003616' 1'100403 
88362'" I" 0446 
'03622" 1"0346 
1110362\" &05004 
.163626" t"1'15764 
.913631" 1"0417 
803634" &16403 
003640" 005764 
803644" "'HillS 
"03646' "'''5764 
lihJ3652" 0.'1437 
.,,)654" ! 17463 
1103662' 1"''5264 
",,)666' 085364 
883672" 1'12603 
.03674" 1'11268\ 
1'03676' I'l.M002 
'0370"" 805764 
&03704' 1'101401 

.83706" 10,,402 
08371'" 00'';364 
803714' 116763 
11103722' 0.,,,,763 
.03724' I 17463 
•• H132" 042763 
_,tH40' "'05264 
"913744' "05364 
11133750' 000750 

.03752" 04276 J 
0"176"" 812601 
'03762' "05064 
OtH76&" 0"'2764 
"03774" 0057914 
00371&" 0IH0"" 
''''4000' In 2604 

1'04002" 0000,,4 

lM4012" Ih'0004 

&04020" 005004 
0,,49122" .,00174 
.. "4"'26' ,,, 2704 
11104032" jjJ00114 

888002 

9184722" 

004664" 
9104762" 

00476"" 

004756" ""00!l6 
0041'56 • 
8c:14166" 

005006" 

005"'06' 
114254 0000"'6 

004752" 0"0"'06 
00040'" 0"00"b 
004752" 
0047b2" 

01!10120 0001104 

005126' 
000002 004776' 

004026" 00000"'" 

0"4776' 
000002 
004716' 

; TMT JNTERRUPT ~OUTI NF: 
; 
T"lTlNTI eR 

MOV 
MOV 
MOV 
8P 

IS I MOV 
MOV 
CLR 

2.: TST 
8141 
MOV 
TST 
BNE 
TST 
BEQ 
"lOVB 
INC 
DEC 

TIEXITI MOV 
MOV 
RTI 

F'TBUFt TST 
!:IEQ 

1:11011 
DEC 

15 I MOVB 
BR 

2S: MOVB 
BIC 
INC 
DEC 
BP 

;ALL CHAP'S 
TIDONEr BIC 

MOV 
CLR 
ADO 
TST 
BNE 
MOV 

11 
R4,-(~P) 

R),-(SP) 
'2, R4 
28 

:SAVE R4 
,SAVE R) 

:SET TO LINE 1 

R4,-(SP) ;SAVE R4 
Rl,-(SP) ;SAVE R3 
R4 ,SET TO LINE" 
ABORT(R4) ;GIVE UP? 
TIEUT ;BR IF YES 
DVASAV(R4),R) ;GET OVA 
TXCNT1 CR4) :rIRST BUFfER TMT'ED? 
FTBUF ; BR IF NOT 
TXCNT2CR4) ,SECOND BUFFER TMT"ED? 
TIDONE ; eR IF' YES 
IITXADR2(R4) .6(1'11) ,SEND NEXT BYT~ 
TXADR2C R4) : MOV ADDRESS PO 111 TEll 
TXCNT2CR4) :COUNT IT 
(R6)+,R) fRESTORE R) 
(R6)+,R4 ;RESTORE R4 

,RETURN 
TSyNCT(R4) fSENT ENOUGH fILL CHARS? 
2. :8R IF' YES 

I IF NEGITIVE 
U ;SEND TILL RECINT CLEARS TSYNCT 
TSyNCTCR4) :ELS!: COUNT IT 
SYNC,6(P) ;SEND IF YES. 
TIEXI T ,AND LEAVE 
IITXADRI(R4),6(R) ,SEND NEXT BYTE 
I4w0,6CR) :ASSURE CLEAR TSOM BIT. 
TXADR1 (R4) ;MOVE ADDRESS POINTER 
TXCNTI (R4) :COUNT IT 
TIEXIT ;A"D LEAVE 

HAVE BEEN TIotT'ED 
1l20,4(R) 
(Rf,)+.R3 
RETTA8+ 4 C R4) 
12,TMTRET(R4) 
R4 
11 
(R6)+,R4 

;KILL TMT'ER 
,RESTORE R) 
;KILL IMPENDING 
:MAKE IT A GOOD 
:LIN!: 0 OR 1 
:BR IF LINE 1 
:RESTORE R4 

TIMEOUT 
pETURN 

, ----------------------------------------------------------------
PIRQ6,2S,8EGIN ; RTI AND QUEUE UP TO CONTIIIUE AT 25 

f -------------- - - ------ --------------- --- - - -- --- - - --- - - - - - - - - -- --
1 S : MOV (R& H, R4 : RESTORE R4 

: -----------------------------------.---.------ -----. --- ---- -----
FIRQ.,)S,BEGIN ; RTt AND QUEUE UP TO COIiTINUE AT JS ;----------------------------------------------------------------

25: CLR R4 ;SET TO LINE 0 
J"lP IITHTRET (R4) f RETURN 

35: MOV I2,R4 ;SET TO LINE 1 
JMP UMTPET(Rt) ;RETURN 

~PBA DECl1.ll SYSn." EXERCISER P'ODULE 
NPBA.p; ! 
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12H' 
1231 
1232 
12H 
1234 
1:135 
1236 
1237 
IH8 
1239 
1240 
1241 
1242 
q'l 
1244 
124'5 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
127.'l 
1271 
1272 
1273 
1274 
1275 
1276 
t 271 
1278 
127Q 
1290 
1281 
1282 
1283 
128" 
1285 

""'41636" 012164 
:1041144" 016407 
.".165]" 0b2767 
1104060' 017761 
1IP04066" 042777 
1904014" 11&763 
,,"4102" 1}52761 
8041 I~' 'lb401 
flhJ4I14" 111102 
"04116" 047702 
!hH! n' ,,"2702 
1904126" 01",267 
'04112" 0"5264 

0 .. 4136" 10441114 

804142" 11105767 
.oJ4146" 81'11402 
11104150" 0"'5O}04 
8oJ4152" 00~402 
""4154' 01270" 
"84160" "05364 
11104164' 600174 

lIil4170" 012664 
804174' 016401 
11104200' I" 2711" 
1104204' 1160421 
'04206" 116711 
1104212' ,,32774 
11104220" 601402 
"04212" 016407 
.04226" 812774 
.0.234 - 1''44110 

110)424"" "'hlI"04 

1""424b" ""00,H 

Ih,4254" 012HI4 
"04261'1" ,,0041'1' 
",,4262' O",51104 
1104264' 0)2174 

177771 
004664' 
"'0"004 
173764 
117161 
174014 
0091400 
004726" 

177760 
e",~eel' 

173722 
005052" 

000001t!' 

000704 

01110002 
005052' 
004776' 

605012" 
004670" 
0042)b' 

173000 
020001'1 

005"12' 
000t146 

11".'22' 
1H776 
173771" 
173164 
113154 
111'10\106 
",,,,"006 

,POUTINE IF TRANSMIT TH4Es OUT 

TXTOI 

III 
2$1 

HOV 
MOV 
ADO 
MOV 
BIC 
MOVB 
815 
MOV 
MOVB 
BIC 
liDO 
MOV 
INC 

1171717,ABORT(R4);TELL INT ROUTINES TO GIVl UP 
DVASAV(P4),CSRA ,GET ADOR OF STATUS 
•• ,CSRA :MAKE IT TMT Csp 
IICSRA,ACSR :SAVE STATUS 
f117167,IlCSRA :KILL TRANSMISSION AND IIH 
SYNC,6(R)1 :IDLE WITH SyN CHARACTER. 
140"" 6(R3) 
CURLIN(R4),Rl 
(Pl ),R2 
'177760, R2 
'~"0",n: 
R2,ASTAT 
TXTOR4(R4) 

;GET ADDR OF' CUR LINE 
,GET VALUE 
,LEAVE ONLY LINE. 
; !~~ICJ."!'E .. ,,- ':'IMLO~-; 

: SET UP rOR ERROR CALL 
;SEE NOTE 1 IN FRONT OF LISTING 

J ••••••••••••••••••••••••••••••••••••••••••••• * .................... * 
ERRORS,BEGIN ;TMT TIMEOUT 
; ..................................................................... . 
TST TXTOR4 
B!:Q 18 
CLR R4 
BR 2$ 
MOV '2,R4 
DEC TXTOR4 (R4) 
JMP i1I1TR£:1' (R4) ; BAD RETURN 

:sue GETS CLEAR TO sEND fOR LIN!: IN DVASAV(R4) AND VCTS~V(R4) 

CTS: MOV 
MOV 
MOV 
ADO 
MOVS 

(R6)+,CTSRET(R4) ISAVE kET ADDRESS 
VCTSAV(R4),Rl ;GET VECTOR ADOk 
.CTSINT,(Rl) :MOV IN INT ROUTINE ADDR 
R4, (R,)+ :SHOWS WHICH LINE 
BR1,(R1> :GET BRI LEVEL 

0046b4' SIT '20",,,,,,IiIDVASAV(R4) ,IS CLEAR TO SENlJ UP? 
BEQ 
'10V 

004664" RTSSET: MOV 
EXIU 

: tNT ROUTINE 
CTSINTI RR 

RTSSET : BR IP' NOT 
CTSRET(R4),P7 ,RETURN 
'4""IlDVASAV(I~4) ;5ET REQ TO SEN[) 

:EXlT TO MONITOR. MODuLE WAI r fOil INTE~UPT. 

;DIFFERENT PI~Q"S 

,-----------~------------------------- -------. -- --~.-- --. --------
004254" 001"00101' PIRQS02S,8EGIN : RTI AND QUEUE UP TO CO"TI~Uf. AT 25 

lSI 

004262" ""'101>10'" 

J S: 

1'12"''''''''' """b~4" 4$: 

,---------------------------------------------- ------ -- -- --- ----. 
1-------------------------------------------------. --------------
PIRQSdS,BEGIN I I<TI AND QUEUE UP Tu Cu"'TI~U~ AT 3S 
J .... ,..,. -.-- -- - - -- -.---- .----------- •• -- -- -.- -.- -- - - - _. -. - --,. -,. - -,. 
MOY 
BR 
CLR 
BIT 

12,P4 ;St.T UP fOP Llr.F I 
4$ 
R4 ;SI::T UP FOR LINF: VI 
121"1'\~",~DVASAV(R4) ,IS CLEI\~ TO st.~l) Sf!? 

SEQ 0117 



NP!lA :>EC/Xll StSTFM EXERCISER "IOoULE 
NPBA. Pll 

1286 
1287 
1288 
1299 
1293 
1291 
1292 
1293 
!2H 
1295 
1296 
1291 
Dge 
1299 
Diilil 
1301 
1302 
1303 
1304 
11115 
D06 
1307 
1309 
1309 
1310 
1311 
1312 
D13 
1314 
1315 
1316 
1311 
1318 
I31Cj 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
t 328 
132Cj 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1339 
1339 
1340 
1341 

lt04272' "r!! 755 
""4274' 842774 
.04302' et 6407 

804306' 060402 
1'104310' 010162 
"04114' 067762 
""4322' IH0462 
"04326' 010062 

"04332" 022767 
00434'" 01"410 
IhH342' 0165704 
II .. H 344 , 001402 
Ih"4346 , 110'5004 
11164350' 000402 
1/J"4352' 012704 
804356' 000167 

!3J4362' 012702 
1:1"4366" 005722 
"'0437"- El01026 
"04312' ,,216227 
004376' "01373 
0lH4""- IHI5767 
'~44"4' "01402 
lt04406, ~0016 7 

"04412' 1'105767 
"04416' &01401 
1!&442~' 1"4400 

.04422' IH 2767 
"~44 3~' 1044 07 
U4434" U4407 
e0444"" 005067 
1'104444' 3011746 

000041'1 01'14664' 
005012' 

005112' 
00"000G 005112' 
005132' 
005122 ' 

000002 00113611 

000002 
174311'1 

005122' 

005132' 

000064 

110041" 

000001 0011176 
000090' 
0001100' 
000362 

NPBA OE('/Xl1 SYSTFM lXERCISER MODULE 
NPBA.Pll 

1342 804440' 005742 
1343 "0. \50' 027762 00000",G 177170 
1344 il04456 , il03002 
1345 "04460' "O5722 
1346 "04462' 000743 
!H7 
lH8 1604464' 016204 0"'0011'1 
1349 Ihj4470' 011203 
1350 "04472' 0165012 
1351 11104474' 0103e7 
1352 
1353 
135 , 
1355 
1356 
1357 
135S .,04476' IH!5707 173462 
1359 "04502 ' 1"'1461 
1360 804504 ' .,05267 00014f> 
1361 1'104510' "'6767 000142 17344" 
1362 IJd451t>' 1\01053 
1363 &;;4520" "05067 900132 
1364 &164524' "1270~ 000212' 
1365 1'1164530' ElI2701 011 306' 
1360 .04'5)4' 105710 
1361 "04536' 11!04113 
1368 'hH54\!' .,12711 ,,54130 
1369 11164544' "1",427 
137" 804546' 116002 801'104" 
1371 1104552' 11'1506" ""01'140 
1372 ~4SS6" 022102 000~7 7 
1373 1f,,4562' i02416 
1374 ,.,4564" 010201 
1315 804566' 1'142703 17717>' 
1316 004572" iJ62703 0001'16;) 
1377 "4576' 110361 00~"01 
137@ ~"46"2' ~!162"2 
1379 "0 .. b04" 806202 
1380 iiiH606, 066202 
1381 "4611'1' 1962792 0001l"" 
1182 Ih14614" lla211 
1191 ea461b" 0111H02 
1394 ~0462*,' 1'12711 0421O] 
1395 .04624" O0520" 
11116 H4626' 062101 000~11I 

1387 8"4632' 020327 000232 ' 
IlB9 .04636' 0111) 36 
1389 ""464"'" 104411 1104652- """"0;1' 
1190 
1391 
1392 8or14646 , 
11Cj) ""4646' I i!4 '''2 0001'160' 
094 
1395 
1196 t'1ll4652, 01! 20' 
1397 lJiH654, 117771 
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bEQ RTSSET :GO TRY AGAIN IF NOT 
bIC .40,-,oVASAV(R4) ,DISABLE DATA SET CHG INT'S 
"'ov CTSRET (RU, R7 ,RETURN 

IALL ROUTINES COME HEliE IIHILE WAITING FOR 110 
; ROUTrNE EITHER KIClI:s O'F SECOND LINE, NOTI'i'S 
:ROUnNES or !IMEOUTS, OR JUST DOtS IRE.US. 
; I 10 ROUTINES THAT FIN! SH uP II'FORE TIMEOUT VALUE 
/MUST CLEAR LOCATION IIETUS(R4) +0 IF RECEIVER 011 +4 
I If TMT. 
:CALL£D ~!TH A JMP TO TIMKtP AfTER LOAO!~G 
I RO ,. WHERE TO RETURN IF TIME OUT 
I Rl • HOW LONG TO WAlT (IN SECONDS) 

R2 • 1'1 IF ITS A REC TIMEING OR 4 IF ITS A TMT wAIT 
I R4 • 0 fOR ACTIVE LINE 0, 2 FOR AeTIVE LINE 1 

TIMJ(EPI ADD R4,R2 ;F'lGUI'E OUT WHICH TASLE t,NTRY 
MOV 
ADO 
MOV 
MOV 

Rl, TI I4T.t.S (1'2) : STORE HOW LONG TO WAI T 
tlTIME,TIMTlS(R2) ,ADD PRESENT TIME 
R4,I'4TAR(R2) ,SAVE WHICH ACTIVE LINE 
RQI,RETTA8CR2) ;!rIHERE TO RET TO, PLUS 

CMP 
BFQ 
TST 
REQ 
eLR 
BR 

'2,LINACT 
TIMCH" 
R4 
is 
R4 2. 

1$: MOV '2,R4 
C!:TNXT 2S: JMP 

TIMCH!l:1 MOV 
1$ I TST 

SNE 

fRETTAB,R2 
(R2l+ 
U 

1151 CMP R2, .RETUI+l' 
it 

2$ : 

3$1 

SNE 

SEQ 
JMP 

PASTI~ 

2. 
EPASS 

TST SRKF'LG 
BEQ 31 
EXITS 

MOV .1, SR!I:F'LG 
BREAKS, BEGIN 
BREAK., SEGIN 
CLR SRKFLG 
SR TIMCH'" 

:IF THIS ENTRY III TABLE IS 
,0 THEN NO TIMEOUT WILL 
:OCCUR FOR THIS ENTRY SET 
,ARE 2 LINES GOIIIG? 
,SR IF YES 
I ARE WE LINE 0? 
; SR IF ~ES 
, If NO "AKE iT ;; 

;WE WERE ° SO NOW DO 1 
;GO DO OTHER LINE 

;GET ADoR OF TIME STATUSES 
,ANY WUT GOING ON? 
;SR IF YES 
:ARE WE DONE LOOKING 
:SR SACK IF NO 
; TIME FOR ENO OF PASS 
,SR IF NO 
,GO REPORT END OF PASS 

: r.RE WE ALREADY IN A BREAK? 
:SR IF NO 
;EllIT TO MONITOR. MODULE WAIT FOR INTERUPT. 

:SHOW WERE DOING BREAK 
: TEMPORARY RETURN TO MON I TOR •••• 
ITHEN CONTINUE AT NEXT INSTRUCTION. 
; SHOW WERE BACK 

MACYlI 27(732) 29-MAy-76 12129 pACE 28 

411 TST -(R2) :MOVE R2 BACK 
CI4P tlTIME,-UHR2) ; IS TIME UP? 
SGT 5. ,SR IF YES 
TST (R2l+ ,BUMP R2 BACK AGAIN 
BR 11S : GO CHECK OTHERS 

55: MOV HHR2),R4 ,SET R4 CORRECTLy FOR WHICH LINF. 
MOV (R2),R3 I SAVE RETURN 
CLR (R2) :CLEAR THIS ENTRY 
MOV R3,R7 ,JMP TO TIME OUT ROUTINE 

; EPASS DOEs END OF pASS CALL AND PRINTS ERR SUMMARY 
; IF LOCATION REPORT Is NOT 0 

EpASSI TST REPORT ;00 ERR SUM OR NOT 
BEQ 55 ;SR IF NO 
INC MSCCNT ,COUNT A PASS 
CMP MSGCNT, REPORT ;TIME FOR A MSG? 
SNE 58 : IF NOT, SR 
CLR MSGCNT 
MOV .PHYTAS,R0 :F'lNo WHICH LINES ARE RUNNING 
MOV .SUMl+4,Rl :POINT5 TO MSG 

lSI TSTS (R,) ;IS LINE IN USE? 
BMI 2$ ;BR IF YES 
MOV '54130,(R1) :PUT xx IN • OF ERRS 
BR 4S 

2$1 Move 32.(R0),R2 : GET • OF iRRS 
CLRB 32.(RII) ,CLEAR THE COUNT FOR NEXT PASS. 
CMP 117,R2 ,ANY GOOD "SGS 
BLT 3S ,BR IF NO 
~ov R2,R3 ;PUT IN M5G 
BIC 1171770, R3 ,LHVE ONLY LOW OIcn 
ADD 16",Rl ,MAKE IT ASC1I 
MOVS R3.1(Rl) ; STORE IT AWAY 
l$R R2 :GET NEXT DICIT 
ASR R2 
ASR R2 
ADD 16"R2 J MAKE IT ASC II 
MOVS R2, (RI) ,PUT IT IN HSG 
BR U 

361 "'OV 142102,(H1) ,PUT IN A 'BO' fOH BAD 
4$ : INC A0 ;BUMP LINE POINTER 

ADO 110,Rl ;POINT TO NXT MSG 
C"'P R0,IPHYTAS+20 JoONE 
SNE 1$ :GO DO MORE 
MSGNt, HSUM, SEGIN :ASCII MESSAGf CALL WITH COMMON HEADER 

5S: 
FNoPS$, SF.GIN ,SIGNAL END Of PASS. CONTINUt, AT HI::STRT 

I4SU": SU'"' 
-I. 

SEQ 0119 

SEa 0120 
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1)99 
1)99 lIi,.656" ~"'''0''0 MSGCNTI " 

;COUNTS END pASSES t OR MESSAGE CALL 
14.,0 .,046611" "'''''''''' MASIC ! 0 r USED rOR SIC" 1 NG IN LOOPS 
14IH .,,4662' """""" NXTLIN: " ,ADR OF' ,.EXT LIN 
14"2 8"4664" IH)l'I""0 DVASAVI II ,HOLDS OVA FOR ACTI VE L'0 
141H 10466b" 110"a"" 0 -HOLDS OVA FOR ACTIVE LU' 
1404 ."461k1" ''''''''''0 VCTSAV: " ;HOLDS VCT FOR ACTIVE LUI 
1405 8,,4672" "00""'" '" ,HOLDS VECTOR FOR ACTIVE L.0 
1406 e04674" "iJ5142 ' AHSGBr: MSGB'''' J ADDRESS 0' MSG 8UFFER 0 
1407 .,,4616" ,,"7 t 62" MSG8FI -ADDRESS or MSG 6UFF~R 1 
1408 80470.," 9"0""" RFCADIU " :CURRENT REC WORD POINTER 
1409 .,,47"2" """''''0 kI :CURRENT REC ",ORO POINTER 
1410 8"47134" "000"0 RECCNT: 0 : REC 8yn; COUNT FOR " 
1411 11,,4706' ~""0"" 13 :Rt:C B¥TE COUNT FOR 1 
1412 .cHl1Cl' 00"""0 RECTIMI 

'" 
; Tf.MP HOLDS UHF OUT VALUE FOR A REC 

1413 1104112' 0"""00 ° -SAME BUT tOR LINE I 
1414 ~"4114" 0""''''0 SYNCNT: 0 :COUNTS HOW MANY SyN CHARACTERS REC 
1415 ""4116' iU' " 1'1 "0 : SHOULD wAlt FOR, 
1416 "0472"" &",.,,,,,,0 LINACT: 0 ; HO['O THE NUMBER OF ['INES RUNNING,"-2 
1417 ",,4722 ' ""0''''1d ABORT I 0 ; ABORT FLAG FOR L'0 
141 B "04724" ""000" 0 ::~~:~/~~G s~~~u~':~TE FOR CURRENT 1419 .,,,4726 ' ""0"0" CURLINI 0 L'0 
142" ,,0473k,' "1'100"'" ° :POINTS TO STATUS BYTE fOR CURRENT L.0 

1421 034732' 002712' RECD: IIECDN ; ill Hf:RE TO PIRQ AFTER REC ~ONE 
14;>2 00473\' 002716' RECON+4 

;HO[,DS 1423 ,.04736' 000"'''0 EIIRWDr 0 ERR WORDS TEMPORAR I LY 
1424 t'a474~" "00"00 0 ;HOLOS ERR WORDS TEMPORARILY 
1425 .04142" 0""'00O LOOP: '" ;HOLDS LOOP COUNT FOR LINE • " 
t 426 e04744" ,,;,a000 0 ; HOt.DS ['OOP COUNT fOR LINE • I 
1427 "1'14146' H00"0 RECRTN: " .HOLDS RETURN AOOR FOP LINE .'" 
1428 80415"" &"0000 " :HOLDS RETUIIN ADDR FOR LINE .0 
1429 .04152" "00000 TXAOR1: 0 ;HO['DS 1ST ADDR TO TMT FROM, LIN!:; kJ 

143" 8"4754' 0"0"'00 " ,SAME fOR LINE 1 
1431 .,04156' 00000" TXAOR2: 0 J HOWS 2ND AODR TO TMT fROM, LINt: " 
1432 1104760' "if0000 0 : SAME FOR ['INE 1 
1433 Ihl4762' "",,000 TXCNTII II ;HO['DS 1ST TMT COUNT FOR ['INE i<l 

1434 1'104764 ' 000000 0 JSAME rOR ['INE I 
1435 &04166' ""0"'00 TXCNT2: 0 ; HOLDS 2ND TMT COUNT FOR LINt. 0 
1436 ""4770' "0""00 0 .SAME FOR LINE I 
1437 "0417;l' 11"0000 TMTTIMI 0 :HOLDS TIME OllT TIME FOR ['INE " 
1418 • .,4774' ""0000 " ;SAME FOP LINE 1 
1439 "04776' ""0000 TMTRET: ill I HO['OS PTN AOOR FOR TilT, LINE 0 
1440 005000' 6",o000 0 ;SAME FOR LINE 1 
144\ "051102' fl00"'00 TMTDON: 0 IFLA' FOR WHEN A TMT IS DONE 
1442 005004' 0"000O ° :SAME FOR OTHER LINE 
IHl .,,51106' "00000 TSYNCT: 0 ; HO['OS • OF SIN CHAR TO SEND, LINE '" 
1444 "050113" 000000 " JSAME FOR LINE 1 
1445 ,,"5"'12" &"'00011 CTSRET: 0 J HOLDS RETURN AOOR FOR CTS 
1446 11,,5014' &0000i!l 0 ISAM!: FOR LINE I 
1447 805016' ""0"'00 FDFLAGI 0 ;0 IF HALF DUP['EJ(, IF rU[,L 
1448 IId502"" 1110000" " 1449 1105022" 01'10000 RCVTO: 0 :COUNTS REC TIME OUT RURYS 
1450 ."5024' 0"0"00 0 
1451 &05026' ""'''''00 BRKFLG: 0 ,IS A ONE DURING ~REAKS 
1452 "05030' fIo""000 PASTIMI 9 J HAS A I WHEN ITS TIME FOR END Of PASS 
1453 ".,5032" &"'016"0 DPOPR4: 0 ,EXIT nAGS 
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NPBA.PII 

1454 11.,5034' 0"0901! 0 
1455 ""5036 ' ""0.,00 DTERR4: I! 
1456 1'1050 .. 0' 0~000" 0 
1451 11051:1"2 ' ".,000<1 epCR4: ° 145A 005044' 3110"'00 0 
1459 IU5114b' ilIl0"0'" RCTOR41 0 
1460 ,,"5"5~' ""0000 " 1461 ~"51152' ""'H'0" TXTOR41 " 1462 1195f"54' ,,;>10000 9 
14b3 .05056' 0<!10"00 FDBKR41 0 
1464 ."5060' thl0090 0 
1465 .051'162' II IhI 00'" CHICR4: 0 
J4b6 11105064' ''''''''01:1 '" '4117 
1468 
1469 
14711 ;Rl HAS ADDR OR VECTOR 
1411 ,PI! HAS LINE • IN [,011 BITS, RETURNS WITH AOOR OR VECTOR IN RI 
1472 8i!15066, GETADR: 
1473 11'050'166' 0131H6 MOY R0,-(P6) :SAVE 1<0 
1474 • 1'15070' "427",, 177760 8IC 117771;0, RI! ;SAVE ONLY LINE • 
1475 905"'7" ~"'4"4 u: 8EQ 2S ;OONE 
1476 "05076' 062791 "0001;1 ADO H.,RI :BUMP TO NEXT LINE 
1477 895102' "05300 DEC R0 ;ADDEO ENOUGH TIMES? 
1419 &J0510 .. " 000773 BR 11 ,CO lACK 
1479 81'15106 ' ,,, 26"0 2S1 MOV (R6).,R0 ;RESTOPE R0 
149", .,"511"- &&o2,,7 RTS PC ,R£.TURN WITH DV" IN PI 
1481 
1482 
1483 1105112' 110"01113 TIMTABI 9 :WHEN TO TIME OUT fOR REC,['INE 
1484 1195114' """"'90 0 ; WHEN TO TIME OUT FOR REC,LINE 
I4A'5 "05116" "'''01'190 0 JWHEN TO TIME OUT fOR TXT, LINE VI 

1486 80512"" 000""" ° I WHEN TO TIME OUT FO TXT,[,INE I 

1487 11',,'5122 ' ""0""9 RETTIIBI 0 : WHERE TO RETURN FOR REC LINE '" 
1 4eo 1",512"" t;""0"" " ; WHERE TO RETURN fOR REC LINE I 
1489 "o5126 ' """"0" " ; WHERE TO RETURN rOR TXT LINE. 
1490 ",,513"" 1t"090" 0 ; WHERE TO RETURN FOR TXT LINE 
1491 111"5132' 0""""" R4TABI 0 : HO['D R4 FOR RETURNS 
1492 
1493 &"5134' ;'''''090 
1494 
149'5 "05136 ' at-oJI'"" 
1496 1t"5Ih<' 1"99000 
\491 
1498 
1499 805142' ""1 kll" MSG8f0 : ,8LKW 520. pH.C 8UHER fOR LINE 111 

150" .07162' 1<1011'11'" MSCPF'l1 .8LKW 526. , FlEC BUFFER fOR ['INt; I 
1501 
1502 
1')1'11 
10;"'4 .1 t 202' 177777 fILLI 117777 : 4 CHAIIACTEPS Of fILLl':!< BYTES 
1505 0112"1' \77777 117777 
1!i06 .112"'b' 0110;04 ' ANlOP: MOROP 
1507 "1121" ' 177771 -I 
10;"9 .EVF:N 
1 ~Id~ f 112\ 7' 1lP1"i1:l1"i 044523 ~~4'~1~ SL'~ : ., Asr! I'· <1'>><1 2~'SI"Cf. LAST SU~"'AR~ p,~p !"l Nt, I~ OCTAl '<15><11,) 
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1510 1f11220' ,2"105 040514 0'52123 
1511 '11226' .51440 046520; "40'H5 
1512 IUI234' ,54'522 05"040 8511"5 
1513 .11242' ,46"40 847111 026105 
iS14 61125'" 644440 820116 11';15 i i 
1515 IU1256' ,4,,524 820114 01151H5 
1516 1J11264' ,44514 ,,42516 021440 • UCll 'LINE • ERIIS'<U><12> 
1517 811272' 028040 05!!i:l5 951522 
1518 e113"'''- 885015 
1519 ~t1302' .30060 O26455 030.,60 SUMO .ASCII '0B--110 '<15><12> 
1520- .11310' 085015 
1521 .1I112' e30460 02645'; 030060 .ASCII '01--1110'<15><12> 
'5n lut12",' 11105015 
1 '523 
1524 .11322' 831060 026455 01""60 .ASCII '02--90 '<:15><12> 
152'5 .11330' "O501'5 
1526 
1527 
1529 .11332' ,,31460 112645'5 0101160 .ASCII '9) __ .8'<15><12> 
1529 8lt340' 8050t5 
1530 
1531 
1532 .11342' 832860 026455 "30060 .ASCII '04 __ • .,'<15><12> 
1533 IItt15itl' .05.15 
1534 .11152' O3246" 026455 010060 .ASCII '85--H'<1 S><I 2> 
1535 811360' "501S 
1536 "11362' 11133060 026455 "30060 .ASCII '06--80'<15><12> 
1537 811370' ..,5015 
1538 11111372' ,1346" "26455 030060 .ASCII '87--"8'<15><12> 
1539 .tt40'" 80581'5 
1540 .,11402' e38861 ,,26455 038860 • ASCII 'le--118'<15><12> 
1541 BU410' 0"5815 
1542 1"1412' s30461 026455 03e060 • ASC II '11--110'<15><12> 
1543 '" 142tl' IU'5"15 
1544 IH1422' 831061 026455 e311060 .ASCII '12--0"'<15><12> 
1545 IH1410' 085015 
1546 'HUH' "31461 026455 030060 • ASCII '13-·",,,'<15><12> 
1547 IUI440' ""5015 
1 54~ .tl442' 832061 026455 830060 .ASCII ·14-· ... ·<15><12> 
1549 81145'" "8S1115 
1550 1111452' 932461 026455 030860 .ASCII '15--8,,'<15><12> 
1551 In146~' 885015 
1552 ')11462' ,,331161 826455 0)8060 • ASCII '16-·",,,'<iSj,<i 2> 
1553 Itt 1470' "e50t5 
1554 .11472' 033461 "26455 830060 • ASCII '17-..,8'<15><12> 
1555 ell500' ""5015 
IS56 
1557 8115",2' "00 .BYTE e 
1558 1JI1504' .F-YEN 
1559 J 
1560 J 
1561 8! !5a~' ~H5H 042516 053440 MDROP! .ASClZ "LlNE !!!A15 l)5tOPPED' 
1562 fill512' ",51501 ,,42040 047522 
1561 .11 ';20' 858120 ,,42105 0"0 
1564 880801 .END 
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ABORT t'J04722R 88h 906- 931 1187- 1153- 1184 1233- 14171 
ACSR .00"52R 4671 992- 111h 1236-
ADDP • 0"""6R 446 • 6J9 697 
ADROP 1t11206R 782 1506. 
AMSGBf 804674R 740 809 835 1847 14061 
ASS iHHJ0S6P 470; 
AsnT lte"054R 469. 998- 999- 1006- 1"07- 100'- 1.52- 1089- 1092- 11 I 8- 1244. 
AliAS :'0., .. 60R 471t 
BOCNV .. G II 
BEGIN "~0000R 4431 620 621 653 654 667 719 782 863 864 974 98b 1001 

10tt 1038 In9 1863 1895 1121 1219 1223 1247 1276 128" 1137 1338 
1389 1393 

ElIT0 1f"0001 48'" 
BITt z .0"""2 4RU 
BIT10 " "0200~ 488. 
BITII s 804e00 4891 
BIT12 I: iH0""'0 4RU 
BIT1) .. '20"00 480 • 
BIT14 s 14a0"" 480' 
BITI5 • '''0000 480' 
BIT2 :z ""000~ 480. 
BI13 :z ""0"10 499. 
BIT4 .00020 480' 
BITS z '08"4., 4A0. 
BIT6 .. '0010" 4R0. 
BIT7 I: 8002."" 48'" 
BIT8 s 00a4c:10 480' 
BIT9 '" .,010"," 480. 
BRE~K&'" 104407 480' 653 654 863 864 1138 1039 1337 1338 
BRKFLG 805026R 696· 723 1332 tH6- U3h 14511 
BRI '00"12R 448. 9"5 1152 1267 
BIl2 • 1iI0013R 449 • 
COATASI: 104414 48'" 
CER "03174R 1069 11171 1087. 
CHKR4 .05062R 682· 683· 103'* 1040 1"45- 1465' 
CKMSG '" 480. 1015 1062 
C~C~SG~ .::..::..:...::..:. - ~g~~ 1~5g -- --
CRCR4 .050421'1 674- b75- 1093- 1897 11112- 14571 
CSPA f'0a1650R 4~5' 991· 11 I 3. 1234- 1215- 1236 1237-
CTS .04170R 754 800 834 1263t 
CTSINT .,d.236R 1265 1214. 
CTSRET ,,,,5012R 1263. 1270 1288 1445' 
CURLIN 804726R 692- 773 822 882 993 1855 1081 109", 1114 1132 1240 1419' 
DUAER 802614R 997 1006' 
D~TCKS" 104417 480. 
DATERS= 104405 490. 
DERR IhH306R 757 769. 
DEVSE-T- G 4811 622 
DONE ."10021'1 690 7111 
DIlOP e"I)52R 776 7A0' 1125 887 
DROPR4 "e5032R 070* 671* 781- 793 798* 14531 
DTERR4 'hJ5016R 672- 673- 1009- lc:1t3 1018- 1455' 
DVASAV .04664R 699- 7<;8- 763 769- 80.- 821- 875- 886- 91"- 917· 930 979· 991 

1033. 1111 11 12- 1113 1155 1170 11116 1234 12b8 1271- 1285 1287- 1482' 
OVID! 1101001 ~R 450. 618 
ECQUl!IT &J/I0252R 549.' 1~A3· 
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ENDPSS- '04402 4801 119) 
END' z '''440~ 490. 620 667 719 
EPASS 1i104476P 725 1110 135h 
EIIRCNT 1100030R 4")71 
ERRLVL "0172R 499' 77!i 924 884 11119 
EIIRN$ Z 1044ta 491" 
EIIRORS= 10441,. 481'1' 101'l1 lliltt 1895 ll21 \247 
ERRTAB 1f00232R 530. 
ERRWO 1i104H6R 935. 951 955. 95.- 992 996 1807 142lt 
EXITS a "'UIII~ 480' 729 857 HUn 1272 t)H 
FOBKR4 1I"5056R 6R0- 681- 862_ 865 1'70- 14611 
FOFLAG .05016R 730- 714- 833- 908 946 1156 14471 
FORCON 801766R 840 860. 871 815 
FOTO .02130R 85111 8911 
FERII ,i!l13UR 746 772' 
FERPI • ill 1 324R 771 7731 
fILL In 1 202R 753 799 846 U0U 
FTBUr .03700R 1189 1197. 
CEIIP ."1562R 803 8211 
CETAOR N5066R 698 701 1472. 
GETNXT "0672R 699. 6q6 166 1320 
GETPAS= 1.04413 480. 
GWBUFS- 1.,04412 490. 
HFRR HI570R 914 822' 
INIT 800022R 454. 
JERR 802062R 839 948 88o, 891 
LI NACT .1l4720R 68h 703- 711 762- Ull lU6t 
LNOONE 1i101262R 762' 789 818 876 
LOOP .04742R 704· 759- 760 815· 116 172· 873 1135· 1425. 
LPCNT "'16bR 4f!7t 760 816 173 
MAP22'a 184415 491H 
MASK 8046b0R 623· 627 629 6B 6]5. 1 .... 
MO ....... CX 707 
MOATAB 1i180272R 573' 
MOMTAB "0312R 60". 
MOIlClP 1111504R 15111b 1561' 
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.REM , 

IDENTIfICATION 

PRODUCT CODE: 

PRODUCT NAME: DL-ll DEC NET DEC/XII EXE~CISER MODULE 

DATEI 21-JUN-7& 

MAINTAINEP: DEC/XII DIAGNOSTIC GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIpMENT CORPO~ATION. DIGITAL EQUIpMENT CORPORATION ASSUMES NO 
RESPONSIBILITY rOR ANY ERRORS THAT MAY APPEAR WITHIN. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS fURNISHED UNDlR A 
LICENSE AND MAY ONLY BE USED OR COpIED IN ACCORDANCE WITH THE 
TERMS or SUCH LICENSE. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
UsE OR RELIABILITY or ITS SOFTWARE ON EQUIpMENT THAT IS NOT 
SUPPLIED B~ DIGITAL. 

COPYRIGHT· (e) 197& OrGITAL EQUIpMENT CORPORATION, MAYNARD, MASS. 
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t • ABSTRACT 

THIS TYPl OF DEC/XII MODULE, REFERRED TO AS DECNEr DEC/XII MODULE, 
WILL DETECT SYSTEM INTERACTION ERRORS WHEN RUN IN CONJUNCTION WItH 
OTHER DEC/Xlt MODtlLES EXERCISING OTHER DEVICES ON THE SYSTEM. 
ERRORS ARE REPORTED ON THE SYSTEM CONSOLE AS THEY OCCUR OR AS A 
SUMMAR! REPORT, AT THE OPERATORS OPTION. IN ADDITION, THESE 
MODULES MAY BE USED TO VERIfY THE CONDITION Of THE ASSOCIATED 
MODEMS AND COMMUNICATION LINKS. IT WIL]~ ONLY TEST COMMUNICATIONS 
PATHS CAPABLE OF RUNNING DDCMP. THIS MEANS THE DEVICES MUST USE 
NO PARIT~, 8 LEVEL CODE, AND TERMINALS CANNOT BE TESTED. 

NOTE 

THIS DOCUMENT ASSUMES FAMILIARITY WITH 
THE PHILOSOpHY AND OPERATION OF DEC/Xlt. 
THE DETAILS OF LINKING, LOADING, AND 
RUNNING MODULES UNDER DECIXII CAN BE 
FOUND IN THE DEC/Xlt USERS DOCUMENTATION 
AND REFERENCE GUIDE, MAINDEC-l1-DXQBA. 
THE READER SHOULD ALSO HAVE READ THE 
DECNET DEC/Xlt USER'S GUIDE, 
MAtNDEC-ll-DXQBC, WITHOUT THROUGHLY 
UNDERSTANDING THAT DOCUMENT, THERE IS 
LITTLE HOPE OF SUCCESSFUL TESTING. 

HARD~ARE REQUIREMENTS 

THESE MODULES REQUIRE A COMPLETE PATH fROM A COMMUNICATIONS DEVICE 
TO ~, COMMUNICATIONS DEVICE. THIS MAY BE ACCOMpLIsHlD THROUGH A 
VARIETY Of MfTHODS~ 

A. 1 PROCESSOR, 1 COMM, DlVICE, AND A LOOP BACK DEVICE WITH 
MODEM SIMULATION CAPABILITIES, (MUST RUN FULL DUPLEX) 

B. PROCESSOR, 2 COMM. DEVICES, 2 MODEMS 

C. 2 PROCtSSORS, 'COMM. DEVICES, 2 MODEMS 

UP TO SIXTEEN LINES CAN BE HANDLED BY ON~ MODULE BUl ONL~ 2 
LINES ARE KEpT RUNNING SIMULTANEOUSLY. 

SOFTWARE P~YUIREMENTS 

A. THE DEC/X11 ~ONITOP MUST BE QABK OR A LATER REVISION. 

B. THE N1A? 
MONITOF* 

MODULE MUST BE CONFIGUR~D DIRECTLY AFTER TH~ 

SEQ 0129 
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C. ALL NETWORK ~OOULES ~UST BE CONfIGURED NEXT. 

D. THE N2A? ~ODULE MUST BE CONFIGURED NEXT.* 

E. ONE Of THE 3 CLOCK MODULES MUST BE CONFIGURED NEXT, 
KWA?, K~B?, OR KWX? 

EITHt::R 

F. ANY OTHER DESIRED DEC/XI1 MODULES CAN THEN BE CONFIGURED IN 
AN~ ORDER. 

4. PRELIMINAR~ TESTING 

THE APPROPRIATE STANO ALONE DIAGNOSTICS MUST BE RUN TO VERIF~ THE 
CPU, AND THE COM~UNICATIONS DEVICE. THEN A DEC/XII EXERCISER 
USING THE CONVENtIONAL (MAINTENANCE MODE) DEC/XII MODULES FOR THE 
COMMUNICATIONS DEVICES MUST BE RUN. IF BOTH THESE STEPS PASS 
SUCCESSFULLY, DECNET DEC/XII MAY BE ATTEMPTED. 

5. PROGRAMMING CONSIDERATIONS 

A. OTHER THAN THE REQUIREMENTS MENTIONED IN PEGARDING THE 
ORDER IN WHICH MODULES MUST BE REQUIRED, THESE DEC NET DEC/XI1 
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/XII 
MONITORS AND ALL OTHER MODULES. THE ONLY OTHER EXECPTION IS 
THAT FOR A GIVEN cOMMUNICATIONS DEVICE, THERE WILL NOW BE 2 
DIrrERENT DEC/XII MODULES CAPABLE OF BEING RUN, THE OLDER 
~AINTANCE MODE TYPE REQUIRING NO CONNECTIONS TO THE 
COMMUNICATION DEVICE, AND THE NEW DECNET TypE REQUIRING A 
COMpLETED COMMUNICATIONS PATH. IT WILL BE pOSSIBLE (AND 
SO~ETIMES OESIREABLE) TO CONFIGURl 2 DIfFERENT DEC/Xl1 
~OnULES IN ONE RUN TIME EXERCISER WHICH TEST TH~ SAM~ 
PHYSICAL DEVICE. Ir THIS IS DONE, ONLY ONE Of THE 2 MODULES 
~AY BE SELECTED FOR THE SAME RUN. 

B. USING THESE DECNET DEC/XII MODULES, IT IS POSSIBLE TO HAVE 
MANY NODES CONNECTED IN A NETWOPK, ALL RUNNING DEC/XII 
TOGE1HlR. ALL THESE ~XERCISERS WOULD HAVE BEEN STARTED AT 
DIFfERENT TIMES. OUr. TO DIFFERENT HARDwARf ON EACH SYSTEM, 
RUN TI~fS AND END Of PASS TIMES MIGHT VAR~ CONSIDERABLY. 
THERF.fORE IT IS NECCESSARY THAT THESE DECNET DEC/XII MODULES 
BE EXTPlMELY PATIENT AND HAVE A HIGH RETR~ CAPABILITY IN ALL 
OPERATIONS. THIS HOWEVER, MF.ANS IT SOMlTIMES MAY TAKl A LONG 
TIME (ON THE ORDER OF 10 MINUTES) BEFORF AN OPERATOR fINDS 
OUT A LINE IS DEFINIT~LY NOT RUNNING. 

C, DUE TO THE EXClSSIVF. PROGRAMMING COMpLICATIONS AND LARGE 

• THESE AR~ DFSCRIBED IN THE nECNET DEC/XII USlR'S GUIDE. 

SEQ 0130 
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BUFFERS REQUIRED TO RUN MANY LINES FROM ONE MODULE ALL AT THE 
SAME TIME, IT WAS DECIDED TO ONLY RUN 2 AT ANY ONE TIM~. IF 
THE MODULE IS SET TO RUN 16 LINES, IT WILL RUN 1 pAIR FOR THE 
NU~BlR OF TRANSFERS INDICATED BY LOCATIO~ LPCNT, THEN IT WILL 
RUN A 2ND PAIR, TH~N 3RD, ETC UP TO THE 8TH PAIR. IT WILL 
THfN REPORT AN END UF PASS AND GO BACK TO THE FIRST PAIR, 
THEN 2ND, ETC. THIS fORCES SOME CONSIDERATIONS TO BE MADE 
WHEN CONNECTING LINES TOGETHER sO THAT A LINE IN THE ACTIVE 
MODE IS NOT WAITING ON A LINE IN THE DORMANT MODE. pLEASE 
READ THE DECNET DEC/XII USER'S GUIDE, ESPECIALLY THE SECTION 
ON 2 LINES AT A TIME CONSIDERATIONS. 

O. THESE MODULES WILL, AS A GENERAL RULE, ust THE MINIMUM AMOUNT 
Of FEATURES OF A COMMUNICATION DEVICE REQUIR~D TO SEND AND 
RECEIVE MESSAGES. THIS MtANS THAT CRC CALCULATING HARDWARE, 
CHARACTER RECOGNITION HARDWARE, ETC, WILL NOT BE USED. THESE 
FEATURlS ARE FULLY TESTED By STAND ALONE DIAGNOSTICS. 

OpERATING PROCEDURES 

A. THE MODULE IS CONFIGURED, LOADED, AND RUN AS SPECIFIED IN THE 
DEC/Xlt REFERENCE GUIDE. 

B. CONsOLE SWITCHES ARE STANDARD ~OR DEC/Xl1 

C. THE N1A? MODULE WILL SOLICIT FROM THE OPERATOR WHICH TypE OF 
MESSAGE HE WANTS TO USE FOR DECNET ACTIVITY. THE OPTIONS 
INCLUDF.: 

D. 

ALL ONES 
ALL ZEROS 
ALTERNATING ONES AND ZEROS 
A DIGIT (4 BIT) REPEATING COUNT PATTERN 
A PRECANN~O ASCII MESSAGE 
USER SPECIfIED BY TYPING IN 

THF. N2A? MODULE WILL ~AK~ ANI AUTOMATIC PHONt CONNECTIONS 
USING AN~ ON-II'S PRESENT AND WILL REQUEST THF. OPERATOR TO 
DIAL ALL MANUAL CONNECrIONS. ALL OPERATORS AT EACH NODE 
UNDER TEST MUST REACH THIS POINT BEFORE ANy ONE NODE 
CONTINUES INTO THE EXEHCISING PHASE. 

E. THE N2A? MODULE WILL REQUEST A CARRIAGE RETURN WHEN THE 
OPERATOR WANTS TO BEGIN EXfRCISING HIS NODE. 

F. THERE ARE MANY OPTIONS WHICH MAY BE ALTERED BEFORE RUN TIME, 
THEX INCLUDE: 

(1) LOCATION 164 IS A SWITCH WHICH INDICATES WHETHER OR NOT 
ALL ERRORS SHOULD BE REPORTED AS THEY HAPPEN. IF 
LOCATION 1b4 IS NON-ZERO (EQ~AL TO N), THEN ERRORS ARE 
TOTALLED (UN A LINE BY LINF. bASIS): EVE~Y N PASSES THIS 
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(2) 

(3) 

(4) 

(5) 

(6 ) 

TOTAL NUMBER OF ERRORS FOR THE PREVIOUS N PASSlS WILL BE 
REPORTEO. THE VALUE OF N IS THE VALUE OF LOCATION 164, 
THE MAXIMUM NUMAER OF ERRORS THAT CAN BF. TALLEYED Is 256 
PER LINE. TH~REfORE IF A LINE IS NOT KNOWN TO BE OF 
VEPY GOOD QUALITY, THE VALUE OF LOCATION 164 lIMES THE 
VALUE OF LOCATION 166 SHOULD BE LESS THAN 128. 
(LOCATION 166 IS DEFINED NEXT.) THIS MEANS THE NUMBER OF 
MESSAGES PER PASS TIMES THE NUMBER Of PASSES PER SUMMARY 
REPORT SHOULD BE LESS THAN 128. IN THIS WAY, If EVERY 
MESSAGE ATTEMPTED HAS AN ERROR ON BOTH TRANSMIT AND 
RECEIVE, THE ERROR TALLY wILL NOT OVERFLOW. If THE LINE 
IS OF KNOWN GOOD QUALITY, rHls RESTRICTION MAY BE 
RELAXED. THE DEFAULl VALUE IS TO NOT REPORT TOTAL 
ERRORS.(LOC 164=~) OF COURSE DEC/XII KEEPS TOTALS FOR 
THE ENTIRE RUN, REGARDLESS. 

LOCATION 166 INDICATES HOW MANY ITERATIONS SHOULD BE 
DONE BF-FORE AN END OF PASS IS CALLED. AN ITERATION Is 
NORMALLY ONE TRANSMIT AND ONE RECEIVE, IN EITHER ORDER. 
THE DEFAULT VALUE IS 8. 

LOCATION 17~ IS A TIME SCALING FACTOR. THERE ARE MANY 
TIME OUT LOOPS IN THE MODULES, SOME SHOULD LOGICALLY BE 
LONGER THAN OTHERS. THE VALUE IN LOCATION 170 IS THE 
NUMBER OF SECONDS TO WAIT FOR THE SMALLEST TIME OUTS. 
SOME TIME OUTS WILL 8E A MULTIpLE Of THIS FACTOR. 
DEFAULT IS 30 SECONDS. 

LOCATION 172 IS AN ERROR TOLERATION LEVEL, ON A SINGLE 
MESSAGE BASIS. SO IF IN AN ATTEMPT TO DO ONE ITERATION 
(USUALLY A TRANSMIT THEN RECIEVE OR VICE-VERSA) THE 
NUMBER OF ERRORS REACHES THE VALUE IN LOCATION 172, THAT 
LINE IS DROPPED ~ROM TESTING. IF BEFORE THIS LlVEL IS 
REACHED, AN ITERATION IS CORRECTLY COMPLETED, THEN THE 
ERRO~ COUNT wHICH IS CO~PARED TO LOCATION 172 IS RESET 
TO ZERO. THE DEfAULT IS 10. 

LOCATIO~ 174 CONTAINS 2 IDENTICAL B~TES FOR USE AS SYNC 
CHARACTERS. THt:: DI!:FA1'LT IS 113226 WHICH IS 2 BYTES OF 
226. I~ THIs IS CHANGED, BOTH BYTES MUST BE IDENTICAL 
TO EACH OTHER. THIS LOCATION Is A DON'T CARE FOR 
ASYNCHRONOUS DI!:VICES, BECAUSE THEY "SYNC" ON THE FIRST 
BYTE OF THE ACTUAL MESSAGE, NOT ON PRECEDING CHARACTERS 
AS SYNCHRONOUS DEVIC~S DO. 

LOCATIO~ 176 IS AN ADDRESS. IF THE OPERATOR WANTS TO 
RUN THE DEVICE IN RECEIVE-ONLY MODE, HE SELECTS THE LINE 
FOR HALf DUPLEX, POINT-TO-POINT, SLAVE. (BIT 1 = 1, 
BITS 4,5, AND 6 = 0'S IN THE PHYSICAL LINE TABLE. SEE 
ITEM 6-~-9 BELOW). THEN PATCH THt:: LOCATION POINTED TO 
BY LOCATION 176 FROM A 4~1 TO A 240. THIS WILL CAUSE 
ALL LINES BfING TESTED IN HALF DUpLEX, POINT-TO-PDINT, 
SLAVE BY THIS MODULE 10 RUN IN R~CEIVl ONLY MODE. THIS 
LOCATION MAY ~E PATCHED BACK TO A 401 TO RESUME NORMAL 
REC-T~T TESTING. 

SEa 0132 
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(7) LOCATIO~ 200 IS AN ADDRESS. IF THE OPERATOR WANTS 10 
RUN THE DEVICE IN TRANSMIT-ONLY MODE, HE SELECTS THE 
LINE FOR HALF DUPLEX, POINT-TO-POINT, MASTER (BITS 7 AND 
5 = 1-5, BITS 4 AND 6 = e-s IN THE PHYSICAL-LINE TABLE, 
SEE ITEM 6-f-9 BELOW.) THEN PATCH THE LOCATION POINTED 
TO BY LOCATION 200 FROM A 401 TO A 240. THIS WILL CAUSE 
ALL LINES BEING TESTED IN HALF DUPLEX, POINT-TO-POINT, 
MASTER BY THIS MODULE TO RUN IN TRANSMIT ONLY MODE. THE 
LOCATION MAY BE PATCHED BACK TO 401 TO RESUME NORMAL 
TMT-REC TESTING. 

G. LOCATIONS OVA, VCT, BRI AND BR2 MUST BE SET TO PROPERLY MATCH 
THE FIRST DEVICE TO BE TESTED BY THIS MODULE. 

ERROR REPORTING 

A. ERRORS ARE EITHER TOTALLED AND PRINTED AS SUMMARIES ON A LINE 
BY LINE BAsIS, OR THEY ARE PRINTED AS THEY OCCUR. SEE 
SECTION 6FI. THEy ARE 2 CLASSES OF ERRORS DATA ERRORS AND 
OTHER ERRORS. 

B. DATA ERRORS ARE ACTUALLY REpORTED BY THE NIA? MODULE BECAUSE 
THIS IS WHERE THE SHARED DATA COMPARE ERROR ROUTINE IS 
LOCATED. SO ALL DFCNET DEC/XII MODULE DATA COMPARE ERRORS 
LOOK LIKE THE STANDARD DEC/XII DATA COMPARE ERROR MESSAGE 
EXCEPT: 

(1) THE MODULE NAME TYpED IS FFXX, WHERE FF IS FILLED IN TO 
BE THE NAME OF THE DECNET DEC/XI! MOOULE ~HICH CALLED 
THE N1A? MODULE TO DO THE COMPARE. IN OTHER WORDS FF 
REPRESENTS THE MODULE THAT "HAD" TH~ ERROR. 

(2) THE ERROR NUMBER IS A COUNT or THE DATA COMpARE ERRORS 
IN THE CURRENT MESSAGE BEING CHECKED, IT IS THEREFORE 
RESET TO ZERO EVERY TIME A NEW MESSAGE IS TO BE CHECKED, 

(3) ACSR CONTAINS THE ADDRESS OF THE DECNET DEC/Xll MODULE 
WHICH CALLED THIS ROUTINE TO HAVE ITS MESSAGE CHECKED, 

(4) SBADR CONTAINS THE LINE. OF THE DEVICE WHICH HAD THE 
DATA ERROR. 

(5) WASADR CONTAINS THE COUNT (IN OCTAL) OF WHICH CHARACT~R 

IN THE ~ESSAGE THIS BAD CHARACTER WAS. 

(6) THE "SHOULD BE ANO "WAS" ITEMS ARE NORMAL. 

C. OTHER ~RRORS APE REPO~T~D USING THE NORMAL ERROR CALL IN 

SEQ 0133 
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8. 

OEC/Xll CSRA AND ACSR ARE STANDARD. STATC CONTAINS A CODED 

ERROR NUMBER, WITH THE CODE BEING CONSISTENT Ih ALL DECNET 
DEC/Xll MODULES. THE LOW ORDER 2 DIGITS OF STATC CONTAIN 
WHICH LINE HAD THE ERROR THE OTHER DIGITS CONTAIN THIS CODE: 

0"10XX 
0"20XX 
0030XX 
0040XX 
0050XX 
0060XX 
0070XX 
01A0XX 
01t0XX 
0l20XX 
02A0XX 
0400XX 

Rt.C TIME OUT 
TMT CLOCK LOSS 
HEADER CRe ERROR 
MSG CRC ERROR 
TMT TIME OUT 
TMT NON.EXISTENT MEMORY 
TMT LATENCY 
REC DATA PARITY ERROR 
REC NON-EXISTENT M~MORY 

REC CLOCK LOSS 
REC FRAMING ERROR 
REC OVERRUN OR LATENCY ERROR 

THIS METHOD SHOULD ELIMINATE THE CONSTANT NEED FOR HAVING A 
LISTING ON HAND TO DECIDE WHAT THE ERRORS wHERE, THE FIRST 
TIME THE RUN TIME EXERCISER IS RUN AFtER LOADING, THE N1A? 
MODULE WILL TYPE THIS ERROR CODE LIST OUT TO THE SYSTEM 
CONSOLE FOR THE OPERATORS SUBSEQUENT USE, 

D. ALL ERRORS HAVE A RETRY LIMIT (SEE SECTION 6F4) WHICH CAN BE 
MODIFIED. 

E. ON pOWER-FAIL, pOWER-UP CONDITIONS, DECNET DEC/Xll MODULES 
WILL DROP THEMSELVES. THIS IS DONE BECAUSE THE PHONE 
CONNECTIONS WILL HAVE BEEN LOST AND OPERATOR INTEkVENTION 
WILL BE REQUIRED. 

TEST SEQUENCE 

LINES ARE TESTED BY pAIRS IN SEQUENTIAL ORDER. THIS ORDER MAY BE 
MODIFIED BY ~oDIfyrNG THE pHYSICAL LINE TABLE. (SEE DECNET 
DEC/Xli USlR'R GUIDE). THERE ARE SEVERAL TESTI~G OPTIONS wITH 
SLIGHTLY DIFfERENT FUNCTIONS MAKI~G UP AN ITERATION: 

A, POI~T-TO-pOINT SLAVE. IN THIS CASE THE LINE wALTS TO REC~IVE 
A MESSAGE, WHlN IT DOES, IT CHECKS IT, AND THEN TRANSMITS A 
MESSAGE BACK. IT WILL REPORT ERRORS ON EXCESSIVE wAITS. 

B. POINTuTO-pOINT MASTER. IN THIS CASE THE LINl SENDS A MESSAG~ 
AND WAITS TO RECEIVE ONE IN RETURN. IT THEN CHECKS THE 
RF.CEIV~D MESSAGE. IF IT lIMES-OUT, IT TRANSMITS AGAIN, IT 
WILL CONTINUl TO TIME OUT ~ND RE-TRANSMIT UNTIL EITHER A 
MESSAGf IS RECEIVED, OR 11 TIMES OUT COUNT EQUALS LOCATION 

SEQ 0134 
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NLAA.Pl1 

375 
376 
377 
378 
379 
380 
381 
392 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
399 
399 
400 
401 
402 
403 
404 
405 
486 
401 
408 
409 
410 
411 
412 
413 
414 
415 
416 
411 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 

172, THE ERROR TOLERATION LEVEL. (SEE SECTION bF4). IT WILL 
THEN REPORT AN ERROR AND BEGIN AGAIN. AFTER THE NUMBER OF 

CONSECUTIVE TIME-OUT ERRORS REPORTED EQUALS [,OCATIO~ 172, THE 
LINE wILL BE DROPpED. 

C. POINT-TO.POINT SLAVE RECEIVE ONLY o IN THIS MODE THE LINE 
WAITS ONLY TO RECEIVE, CHECKS THE MESSAGE, AND WAITS TO 
RECEIVF AGAIN. 

D. POINT-TO-pOI~T MASTER-TRANSMIT ONLY. I~ THIS MODE THE LINE 
JUST TRANS~ITS AND THEN TRANSMITS AGAIN ,ETC. 

E. MULTI.DROp MASTER. IN THIS MODE, THE LINE WILL SEND A DDCMp 
MESSAGE OUT FOR THE ADDRESS cONTAINED IN THE MULTI-DROP MENU 
TABLE, WAIT TO RECEIVE A MESSAGE BACK, AND THEN CHECK THE 
DATA. 
* NOT ~F.T IMPLEMENTED 

F. MULTI-DROp SLAVE. IN THIS MODE, THE LINE WILL WAIT FOR A 
MESSAGE WITH THE MATCHING ADDRESS. THEN IT WILL TRANSMIT A 
MESSAGE. 
* NOT YET IMPLEMENTED 

G. THESE BASIC ITERATIONS ARE REpEATED Up TO THE NUMBER OF TIMES 
IN LOCATION 166. (SEE SECTION 6F2) fOR EACH LINE SELECTED 
FOR TEST, ANO THE END-OF-PASS IS DECLARED. 

9. PASS TIMES 

PASS TIMES ARE EXTREMELY CONFIGURATION DEPENDENT. DIFFERENT BAUD 
RATES, MESSAGE SIZES~ AND TESTING MODES ALL GREATLY AFFECT 
THE PASS TIME. BELOW ARE SOME BALL PARK TIMES, BUT ANY ONE 
SYSTEM COULD VARY TREMENDOUSLY FROM THEsE: 
-RUNNING ALONE, 1 LINE ON AN 11/05 AT 960~ BAUD, HALF DUPLEX, 
POINT-TO-POINT, WITH A 512 CHARACTER MESSAGE, TAKES 15 
SECONDS. 

NOTE 1 AT VARIOUS MONITOR CALLS THROUGHOUT THIS MODULE, IT IS LIK~LY THAT 
WHEN 2 LINEs ARE RUNNING, A MONITOR CALL CAN BE MADE AND BEFORE CO~TORL IS 
RFTURNED TO THE MODULE, THE OTHER LINE ~AY CAUSE THE EXACT SAME CALL TO BE 
MADE. IN FACT, WHEN pUNNING 2 LINES FULL DUPLEX, IT MAY BE pOSSIBLE TO HAVE 
4 CALLS TO THE MONITOR FROM ONE SPOT IN THE MODULE, BEfORE THE FIRST CALL IS 
RETURNED FpOM. THIS TS WHy AT SUCH CALLS, THE CODE SETS COUNTERS 
BEFORE DOING CALLS, SO THAT WHEN IT IS RETURNED TO, IT CAN KEEP wHICH 
LINE DID WHAT STRAIGHT. 



NLAl DEC/Xlt SVSTEM EXERCISF.R MODULg 
NLAl.Pll 

43t 
432 
433 
414 
435 
41b 
437 
438 
439 
440 
441 
442 
443 
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NOTE 2 WHEN RUNNING 2 LINES LOOPEU TOGETHER FROM THE SAME MODULE, 
THE LOW ORDER ONE (PER Dve, LOC. 14) SHOULD BF. SLAV~ AND THE HIGHER 
ORDER ONf SHOULD 8E MASTER. 

NOTE 3 YOtl CAN RUN THE DL'S WITHOUT ~ODEMS IF A NULL MODEM IS USED 
AND LOCATION TAGGED "NULLz" IN THE CTS: (CLEAR TO SEND) ROUTINE IS 
PATCHED FROM 104400 TO A 772. THIS WILL GENERALLY REQUIRE ALL DL'S 
BEING RUN BY THIS MODEM TO NOT USE MODEMS. IF YOU HAVE SOME WITH 
AND SOME WITHOU1~ USE 2 NLA? MODULES. , 

SEa 0136 



NLAA DECIX 11 SrSTEIo4 EXERCISEP MODULE 
NLAA.Pl i 

444 
445 
446 
441 
U8 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
418 
419 
480 
481 
482 
483 
484 
485 
486 
487 

.800"'" 
Hlii0iilii' 

800"0'" 
."0000' 
8""0"5' 
.,,"Pl06' 
il"""1 16 , 
0""''12' 
.""illl' 
81""11114' 
."" .. 16' 

80"02'" 
j}0"022 ' 
8"""24' 
39"026' 
""""30' 
"""32' 
"0"'034' 
8il0036' 
."""4"" 
."01642' 
H"044 , 
1100046' 
.,00050' 
.00052' 
800052' 
,""'''54' 
."'''''54' 
."0056' 
800"6'" 
81600102' 

488 190101164' 
489 
490 
491 
492 
493 

,,46116 
il03 

;'''''''''1 
"ilil"0" 

2"0 
2"'0 

800"". 
&e"""tJ 

14""0~ 
""'0332' 
a0"164' 
""00"0 
,,"''''''0 
il"'''''''0 
80"0"" 
ilih'P00 
"0il"00 
PI,*,10"0 
i'''''000 
""00"0 
1100000 

01100011 

0111000" 
""0000 
814"'''00 
060516' 

494 1"""16'" "il0a .. " 
495 
496 
497 11100166' ~3i1161" 
498 8""170' &"0036 
499 iJ0"172' "'iJ1II912 

0.0591 

NLAA DEC/XI t SYSTFM EXERCISER 
NLAA.Pl1 

500 ""0114' It H26 
501 .0"1710' fI"1114' 
502 .0920'" ","'1456' 
501 
504 "002"2' 0<1"'0"''' 
505 "302~ ~. Ih'0300 
50& 800206' 0"0"00 
507 11"0210' 0110a",,, 
508 
5"9 
51i1 
511 
512 
513 
514 
515 
516 
517 
518 
519 ,.0"212' 00a 
'52" ,,0021]' "'01 
521 ."'0214' "o2 
522 000215' "'J] 
523 ."'0216' 004 
524 "a0217' 1105 
525 800220' "'06 
526 ."0221' 0",7 
527 ""222' "10 
528 .,"0221' 011 
529 "00224' 012 
530 ~0022'i' 013 
531 80"226' 014 
532 1110022" ilI5 
'533 11"0230' "tt> 
534 8"0231 ' 017 
535 
.. -
537 
518 
519 
54!! 
541 0011232' "00 
542 &"023)' "'0'" 
543 0"0234' 000 
544 IJ80215' 00~ 

545 9J"216' 11"0 
546 110"237' "0" 
547 ""0240' 141'" 
548 ."'0241' ""0 
549 "0"242' 00., 
550 ta0241' 006 
551 1160244' 0,,0 
552 '00245' 00" 
551 "0246' "'00 
554 ''''0247' fl0'" 
5'55 100~50' 00~ 

1140 

MODULE 
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: PARITY MUST At orr 
:S!OP CODE LENGTH MUST BE SAME (1,1.5,011 28ITS) 
IChAIlACTER SIZE MUST BE 8 IU'S 

IOMOD <HLAA >, 1,4,4,4 
MOoUX.! 140080,IILAA. 1,'.'." 
• TItLl NLAA DEC I X 11 SYSTEM EXEIIC IS::H MOllUl..E 
DDXCOM VEPSION 4 9/10175 
.LIST flIN 

, .................................................................... .;. ... .;..;.;;. ....... .;.0 ... .;.; 

~EGIN S 

MODNANI .lScn INLU 1 INODULE NAME. 
XFLAGI .BYTE OPEN ,USED TO KEEP TRACK OF lieU,.,. USAGt: 
ADOR i i +0 j 1 iT O~'IlC£ ADO!!. 
VECTOR: 4+0 i 1ST DEVICE VECTOR. 
BRll .enE PRT'l4+6 ~ 1ST BR LEVEL. 
eR21 .BYTE PRTY4+0 ,2ND BR LEVEL. 
oVID11 +1 ,DEVICE INDICATOR I. 
SRII OPEN ISWITCH REGISTER I 
: ............................................................................ . 
STUs 140""0 iSTATUS WORD. 
INITI START ;MODULE sTART ADDR. 
SPOINTS MODSP ,MODUIoE STACK POINTER. 
PASCNTI II ,PASS COUNTER. 
EIIIICNTS 0 ;ERROII COUNTER. 
SVR01 OPEN :LOC TO SAVE R0. 
SVR1: OPEN :LOC to SAVE RI. 
SVR2: OPEN ; LOC TO SAVE R2. 
SVR31 OPEN ,LOC TO SAVE R3. 
SVR41 OPEN ;LOC TO SAVE R4. 
SVR5 S OPEN J LOC TO SAVE R5. 
SVR6: OPEN aLOC TO SAVE R6. 
CSRAs OPlN :ADDR OF CURRENT CSR. 
S8AORI ;ADOR or GOOD DATA, 011 
ACSRs OPEN :CONTENTS or CSR. 
WASADR: ;AODR or BAD DATA, OR 
ASTATI OPEN ;STATUS REG CONTENTS. 
ASB: OPEN ;EXPECTED DATA. 
AWASs OPEN ,ACTUAL DATA. 
RSTRTI IIESTRT ,RESTART ADDRESS AFTER END OF PASS 

.REPT spsn ,MODULE STACK STARTS HERE.. 

MODSPI 

.NLIST 

.WORD 0 

.LIST 

.ENDR 

i················ .. ········.············ .. ·········· .. ··· ................. . .GLOBL WAIT, TIME, MSGSIl, CKMSG, CRCMSC;,MSGHt:D, MSG,PWRCNT 
.GLOBL DEVIIET 

REPORTS 9 

LPCNT: 10 
TIMELNs 30. 
ERRLVLI 10. 

MACYI I 27(732) 

SYNC: 11322& 
ONEREC 
ONE.TMT 

SPARE I S 0 
SP.t.RE2 : 0 
SPARE]: 0 
SPAREU 0 

I 

,rLAG, If U, THEN EIIROIIS ON RECEIVED MSG'S 
fARE TOTALLED A.NO PIIINTED EVERY. PASSES 
I IF a\!l, ERRORS "RE ALL REPORTED AS THEY HAPPEN. 
I ITERATIONS PER END PASS CALl.. 
J TIME OUT FACtOR, IN SECONDS 
I NUMBER or ERRORS TOLERATED 
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12 BYTES OF SYNC CHARACTEII 
,ADDRESS Of WHERE 240 GOES 
I ADDRESS or WHERE 240 GOES 

I PHYSICAL LINE TABLE. BYTE 0 CONTAINS THE pHYSICAL 
ILINE • rOR THE rIRST LINE TO BE PUN. BYTE I WILL BE 
ITHE PHYSICAL LINE RUN SECOND, ETC. 
,EACH 8YTE IN THE TABLE HAS THE FOLLOWING BIT MEANINGS: 
: BIT 0-) PHYSICAL LINE • 
:BlT 4 kj FOR POINT-TO POINT, 1 FOR MULTI-DROp 
,BIT 5 0 FOR SLAVE, I fOR MASTEII (DERI VED rHoM Sill) 
:BIT 6 0 FOR HAt.F DUPLEX, 1 FOR FULl. 
IBIT 7 0 DO NOT TEST, 1 TEST (DERIVED FkOM DVlDI) 
PHYTABS • BYTE " .BYTE 1 

.BYTE 2 

.BYTE 3 

.BYTE 4 

.BYTE 5 

.BYTE 6 

.BYTE 7 

.BYTE 10 

.BYTE 11 

.AYTE 12 

.BYTE 13 

.BYTE 14 

.BYTE 15 

.BYTE 16 

.BYTE 17 

ERIITAS • KlEP5 TRACK OF RETRY EIIROR COUNTS FOR 
EACH LINE 

PRTAB: .BYTE 0 
.BYTE 0 
.BYTE 0 
.BYTE " .BYTE " .BYTE 0 
.BYTE 0 
.BYTE 0 
,RYTE 0 
.BYTE .. 
.8YTE " .hYTE " .BYTE. £! 
• BYTE 
.!\YT~ 

SE.Q 0137 

st.U 0138 



NLAA DEC/Xll SYSTF", EXERCISER MODULE 
NLU.Pll 

556 .00251 ' !ol00 
557 
558 
559 
56;! ,/110252 ' 000 
561 '00251' """ 562 e00254' O3" 
563 .'''''255' 0"0 
564 '''0256' ""0 
565 ,a0257' 000 
566 ,.,8260' 000 
567 1100261 ' 000 
568 '''0262' 0"0 
569 .0026 ~' 000 
570 lIa0264" 900 
571 11"0265' o "Ill 
572 .80266 • 0,,, 
573 '''0267 " 000 
574 '/11827'" 0"0 
575 '00211 " 80~ 

516 
577 
578 
519 
580 
581 
582 
583 
584 .a0272 " 000 
585 """21 )' 001 
586 H"214' 0"2 
587 '0/11275' 903 
588 .",,,n6' 004 
589 '"''2''' 90S 
590 ""'830'" 1606 
591 .,,/11301' "01 
592 '!<l0302 , 810 
593 ."hlla3' 1'111 
594 f11003"'4' 012 
'595 '00305' 11113 
596 ."'031116' 011 
597 '00307" 015 
599 1JtIJ0)t" " illb 
599 "0HI' 017 
680 
601 
602 
601 
t.IH 
b05 
606 
6al 
608 
609 
610 
611 "00312" 377 

NLAA DEC/XII SYSTEIol EXERCISER MODULE 
NLAA.I'lI 

612 1110011 3' 377 
613 800314" 377 
614 rt~03J'5' 377 
615 lIIa0316 " 377 
616 1"00317 " 317 
617 ""'0320" 177 
618 &00321' 377 
619 &00322" 377 
62" 600323" 177 
fl2 I 1t00324 , 377 
622 ."0325' 177 
623 ""0326' 177 
624 1110"327' 377 
625 i)0il)Jil" 377 
626 ""0331 " 377 
ft27 
629 
629 
630 H0332' 0t6700 117456 
611 8110336' !l1l1002 
632 "~0340" 104401 000000" 
633 8.0344' 11112705 000000' 
634 H"3S'" 804567 0000''',G 
635 "03'54" 11112767 0e02e" 004214 
636 &00362" I!'I27ill •• 8232' 
6J7 .,00366' 006300 
fl38 .,8,;,37,,' 103803 
639 11100372' 156141 00420" 
643 "0"376' 0"0402 
641 if004"0" 146141 804172 
642 &00404' 1i1506t 00",,4O 
643 ihJ"41~" 020t 27 00021 t" 
644 "130414' "81364 
645 11100416' 0267H 004154 "A0e40 
646 S004H' 0111401. 
641 ft011426, 012767 000040 0914142 
b49 1100434' 016700 177356 
649 0"1Il440, e00750 
650 .,08442' 111"5201 
651 ""0U.' ,,16700 117336 
652 "0045'" 1915721 
6S3 &"0452' , "0002 
fo54 "00454' 1'l127Ul 000002 
655 ""0460' 1'627"0 001"11,, 
656 11180464' .2et 27 0110232' 
1.51 81111470' 001367 
658 .,00472' ""5067 111"'4076 
659 .,"8476' 0115161 000000G 
660 '08502' If'" 4195 
661 .80584' 1 il4407 00000'" 
662 1'-11051"" 11114407 0011000' 
b63 800514" 00.1766 
664 
665 
666 
1>67 
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.8YTE 

'ECOUNT 
ECOUNTI 

TABLE KEEPS 
o 

TRACK OF" • OF" 8AD MSC's 

, 
I 

• AYTE 
• B YTE 
.BYTE 
• BYTE 
.BYTE 
.BYTE 
.BYTE 
.BYTE 
.8YTE 
.BYTE 
.RYTE 
.BYTE 
.BYTE 
.BYTE 
.8YTE 
.8YTE 

o 
o 

° o 
o 
/II 
o 
o 
o 
o 
o 
o 
o 
o 
o 

,MULTI-DROp STATION ADDFIESS TABLE 
:BYTE 0 IS THE MULTI-DROP STATION ADDRESS 
,F"OR LOGICAL LINE 0, BYTE I IS FOR LOGICAL LINE 1, ETC. 
:THIS ENTRY ONLY HAS MEANING IF" CORRESPONDING 
,BYTE IN PHYSICAL LINE TABLE HAS BITS 4 AND 7 SET 
I AND BIT 5 Off, IE MULTI-DROP SLAVE TO BE TESTED 
"DATAB, .BYTE ° 

I 

.BYTE 1 

.BYTE 2 

.BYTE 3 

.BYTE 4 

.BYTE 5 

.BYTE 6 

.itITE 7 

.BYTE 10 

.BYTE 11 

.BYTE 12 

.BYTE 13 

.SYTE 14 

.BYTE 15 
.BYTE 16 
.BYTE 11 

:MULU-DROP STATION ADDRESS MENU TABLE 
,THIS TABLE INDICATES TO ANY LIIIE RUNIIING AS 
,MULTI-DROP MASTER, IIIIHICH STATION ADDIU:SS TO 
,ATTEMPT TO EXERCISE ON THE MULTI-DROP LINE 
~ IT ALLOIIIIS UP TO 15 OIFfERENT STAtIONS TO BE 
I TESTED ON A LINE. EACH BYTE WHICH IS Nora.l 
; INDICATES A STATION ADDRESS TO 8E TEaTED. EACH 
,STATION IS TESTED, 8Y THE ORDER OF THE TABLE, 
~UNTlL THE nllST OCCURANCE OF A -1 (BIURY 11111111> , 
MDMTA!I .BYTE -I 
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.BYTE -1 
,BYTE ·1 
.BYTE -I 
.BYTE -1 
.BYTE -1 
.BYTE -I 
.BYTE -1 
.BYTE ·1 
.BYTE -I 
.BYTE ·1 
.BYTE -1 
.8UE -I 
.BYTE -I 
.snE -1 
.BUE -1 

START, MOV OVID1,R" ;CET DEVICES TO BE TESTED 
BNE IS ,ANY ACTIVE? 
ENDe,RECIN , 

IS: MOY .BEGIN,RS : PREPARE fOR NXT JSR 
JSR R5,DEYSET ,CO ASK FOR PARAMETERS 
MOY .200,MASK ,SET UP MASI( 

25: MOV 'PHYTAB+16., Rl ,GET EHD Ot- DEVICE TABLE 
lSI ASL R0 ,CHECI( EACH BIT 

SCC 4S ,BR IF NOT ON 
SIS8 MASI(,-CRll :sn THIS LINE ACTIVE 
8R 5e 

HI SICB MASK,-CRl) :CLEAR THIS LINE 
5S I CLf(B 32.CRt> ,CLEAR ECOUNT TABLE 

CMP Rl,IPHYTAS-l ,DONE? 
8NE H ,SR If NOT 
CHp MASK, 140 ; BEEN HERE BEfORE? 
BEQ 6t ,BR If YES 
MOV H0,MASK ,SET UP MASIC 
MOY SR1,R8 :GET SLAVE/MASTER INF 0 
811 2 • :GO SET UP 

6$ I INC R1 :CtT PHYTAS ADOR 
MOY ADDR,R8 ,GET DEVICE 1.0011 

7 s; 1ST II (Rl) + ;DEVICE ACTIVE? 
BPL 8S :BR IF NOT 
MOV .2, (Rill) ,SET DATA TERM READY 

8$, ADD 110,RI1 :BUMP R0 
eMf' Rl,IPHYTAB+16. ; DONE? 
SNE ,. ;flil IF" NOT 

9S: CLR MSCCNT :COUNTS WHEN TO DO SU"MARY 
TST IIIIAlT ;LINES SET UP? 
BEQ RFSTRT ;lIR IF" YES 
8REA"", At-GIN ; TEMPORARY RETURN TO MON 1 TOR •••• 
8REAKS, BECIN : THEN CONTINUE AT NEXT I NSTFlUCTION. 
SII 9$ :WAI1' TILL wAlT IS C~EAFIED BY NET2 

THROUGH-OUT THf PROGRAM MAloy LOCHIONS AFlt. REFfllt.NCEI'l 
Ofr Of (Fl4) • 1H15 11> A "t:ANS 0; I\E;:PING Twv SETS Or" 

SEQ 0139 

SlQ 0140 



NLAA DEC IXl 1 SY STPI EXERC ISER MODtlLE 
NLAA.P1 ! 

668 
669 
670 
671 
&72 
673 9iHl516' 1005767 
674 80;1522' ['101402 
67'S .,"0524' 16440) 
676 '00539' "~5"e4 
677 800532' 016706 
678 Ih~0536' 005067 
679 800542' 8a5067 
!:9fl e0e5~b' ""51'67 
681 i00552' ,,85067 
682 ~"0556' 1'05067 
683 00"'562' iHI5067 
684 .00566' "~5067 
685 110"';72' ,,05067 
686 1)00576' 1'05067 
687 ."1'602' ['105067 
688 J0060,,' 0il5~67 

6tl9 "cl~612' "'115067 
69., ~cl"blb' l"'51'167 
fi91 ~~"6'2' ~"~~67 
692 
69J t'il0626' 1""'5067 
694 ,,"1'1632' (r,;tr:;1'167 
690; 1"'0636' 0127&7 
696 111"'"64''' 01'15e67 

lJ00900" 

177266 
1il04200 
"04204 
1'0421'2 
1il1il421il0 
1il04176 
004174 
1.'104172 
004171.'1 
1il1il4166 
004164 
004162 
004160 
004156 
004154 

004114 
004106 
000212' 003734 
90376& 
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:VARU8LEoS, ONE fOR EACH OF THE ACTIVE LINU. 
iR4 ALWAYS CONTAlNS A • IP' THE PROGRAM IS CURRENTLY 
iREFEPENCING LINl 8 OR A 2 IP' IT IS REP'ERENClNG 
:LINE: 1. 

~ESTRT: TST PWRCNT 
BEQ U 
ENDI,ElEGTN 

U: CLl! - Ft4 
MOV SPOINT,Rb 
eLR DROPR4 
CLR DROPR4+2 
eli< D'!'ERR4 
CLR DTEPR4+2 
CLR CRCR4 
cr,R CRCR4+2 
CLP flCTOR4 
CLf! RCTOR4+2 
CLR TXTOR4 
CLfI TXTOR4+2 
CLR f'OBKR4 
CLR FDBKR4+2 
CLR CHKR4 
CLI< CHKR4+2 

:HAS THEflE BEEN A pOIiER FAIL? 
: CONTINUE IF NOT, 

:FlRSf ACTIVE LIN£ 
; INIT STACK 
:CLEAfI ALL EXIT FLAGS 

PlSTIM :CLR PASS TIME FLAG 
SRKFLG :CLR FLAG THAT SAYS WE'RE IN 8REAI< 
IPHYTAB,NXTLIN :POINTS TO NEXT LINE TO TEST 
LINACT :SHOW NO LINES ACTIVE 

~97 "tl03651'1' 016727 303724 0A0232' GETNXT: 

CLR 
CLR 
"OV 
CLR 
CJo!p 
BEQ 
MOV 
HOV 
CLRB 
INC 
MOVB 
BGE 
MOV 
JSR 
MOV 
IIOV 
JSR 
;;ov 
INC 
CLR 
CLR 
BIT 
BNF 
BR 

NXTLIN, IPHYTAB+16, :DOIE ALL LINES? 
foQA ~"065b' 1"0144", 
£,99 I'003b60' 1'116700 
7,,1'1 iHh'b64' 011'1"'64 
"'1 1"''''fi7~' '''5'''6", 
7;12 11""67\' ""5267 
703 t"~"'7"'0' 1111'1011 
794 0100702' fI~23b2 

7"5 Gol0?0'" iil6701 
70b "".,71 .. ' I"IH707 
707 "",,714 0 

", 0164 
7a~ 0"072"" 11167;U 
71'19 1100724' ~"4767 
ii.it "a0736- 6ik;i64 
711 300734' 005267 
717 IH"'P49' 1"'51'164 
713 e00744' "'05064 
714 D0075a' 0327"'11 
710; IJ00754' IHlIH7 
116 1/1110756' 91'0427 
7 I 7 
7 I 8 
719 Ihli1760' 0a~167 
72~ &;t0764' I.'I~I 402 
721 01H1766' 0110167 
722 "00772' 1'12701 
723 lJ00776' 11>15721 

003714 
1104644' 
90002~ 
003730 

177076 
0A4070 
304602 ' 
177064 
0"4054 
i;ti;46ii6· 
003676 
004660' 
004740' 
e0002A 

003&52 

003336 
"00212' 

NLU DEC/Xli S"f~TE" EXEPCISER MODULE 
NLAA.PI I 

721 ::911100·1' 1 i!.H~5 
no; 9ilt.M2 ' H:12101 000732' 
726 1101111'16' 1'I1IIn3 
727 Ih1l1l10' 1 '1441113 090000' 
128 
1'29 "~1~1 ~ • .,12161 ~000(111 ~",3724 

73.1 
731 "'010122' '-i~5 7b 7 003716 
732 ""H,26' 0"11'192 
70 ""'ifnI'!' 19111'1167 09336'" 
734 
735 "011'3 i' 
736 lti/llilH' 1 "443'" 
737 
7lA f"III11I36' <:12764 \lll0001 004734' 
739 '''11>,41' 03271'0 "'0010A 
74J 1)01i/15~' ""1402 
141 1"01052' e"~1 b7 000512 
742 If,H05,,' 1)050&4 0"4734' 
143 &01,162' ill7700 8"'00411 
144 ""1"66' 9111111 
740; 
74& 
747 ~0Io}7"" 
148 0-"07",' rl6464 904612' 110461 &' 
749 I)0Un6' 01 b 764 08000",G UI'I4622' 
751'1 ,401104' kl62764 000012 004622 ' 
151 1.4,,1 I 12' \'II &764 177352 IIA4626 ' 
752 "''''I'''''' .,66764 177044 0"'4626 ' 
753 fHH1'6' 1)"'4767 "00766 
754 901 I J2' ,,,,,,462 
7'S0; .. 01 I 34' "",,4111 
75& 801116' I!IIA432 
757 ,,"114'" ,,1,,7&4 008e09G 011467" ' 
75q 9iH 146' r.16764 0000""G ",,,47MI' 
759 1101154 ' 0"27&4 00"012 ""'411!1~' 
~ .. " ~~! !62" ~~ :?76~ t:llAatlQA ~p.~ 7~~" 

161 ~01170' 81,,764 IIIl I 2'" 0114674' 
762 "0117(,' 111.44767 1102704 
763 ,.,H2 .. 2' 111616 \ 17b762 034 7 11!' 
76. 111/1121",' 1'04767 ""'2162 
76'S 1'01214' "" .. 423 
766 1"'1216' 1142774 ""0"'04 91<1460'" 
767 991124' 1'0<;264 ""4660' 
7&A fl0123"" 1'267&4 176712 004b&0' 
7b9 ~01H6' "I'IHI4 
770 'h112411' 0115J67 803372 
771 ""I '244' AI6483 "84602' 
772 1f'11251'1' 942711 177775 
773 "01254' ,,:95Cl63 0",,,,,,,,4 
714 .:,11'6'" III11A167 177364 
775 
776 
177 ""1264 ' 1142774 00O"",4 ","'46112' 
n8 ""U72' BInI'll 177'77 
719 .. 01211,' "1'J~t4"1 

DONE: 

lSI 
2St 

MACYl 1 

3$1 

: 
4$: 

iPOINT 
PP: 

lSI 

I pOINT 
PPHOSI 

ONEPEC: 

IS: 

PPHDS? : 

LNDOHEI 

Of-RR: 

TST 
BEQ 
JMP 
MOV 
TST8 

27(732) 

B!4I 
Clip 
BNE 

DON!: :BR I,. 50 
NXTLIN,R" ,GET ACDR OF' NEXT LINE 
R0,CUqLIN(R4) ,SAVE IT 
21'1(1'18) :CLEAR RETRY COUNT FOR THIS LINf 
NXTLIN : BUMP FOR NEXT TIMt: 
(1'18),1'10 :GET PHYSICAL LINt: BYTE 
GETNXT ~ BP BACI( IF illT 7 NOT ON 
ADOR,RI :sn UP TO CALC ADOR 
PC, GETAOR : GO CALC AD DR 
Rl,DUSAV(M) :SAVE OVA FOR THIS LINE 
VECTOll,Rl :sn UP TO CALC vECTOR ADDR 
PC, GETADR : GO CALC 
Rl,veTSAY(R4) ,SAVE 1'l' 
LINlCT ,SHOW A LINE'S RUNNING 
LOOP(P4) ,CLEAR ITERATION COUNT 
RCVTO(R4) :CLII REC TIME OUT COUNT 
'20,1'19 :MULTI DROP OR NOT? 
MO ,BR IF IT IS 
PP ,8R IF NOT TO P TO P 

LINACT 
IS 
TIMCHK 
IPHYTAB,R1 
(R1 )+ 

29-MAy-7& 

3S 

12126 

'PHYUBt16.,Rl 
2' 

;ANY LINES RUNNING? 
,BR IF' NO 
fIF YES GO CHECK FOR TlME OUT 
:MUST CHECK I" MAYBE ALL LINES DPOPPED 
,IS THIS LINE STILL SELECTED? 

PAGE 16 

:81'1 OUT IF YES 
:CHECKEO ALL 16? 
:IIR BACK IF NO 

END"BEGIN 

MOV 1i:!'A!,!!!! :SHOW !T IS !!M~ ~OR F,NDP)S 
: FOR eREA K LOOP 

TST IIRKFLG ,ARE WE IN A 8REAI< LOOP? 
BNE U :BR 1,. WE ARE 
J"'P EPASS :GO DO END OF PASS 

EXITS :EXIT TO MONITOR. MODULE WAIT FOR INTERlJPT. 
TO POINT 

HOY Il,FOI"LAG(RC) : SAY WERE FULL DUPLEX 
BIT 1180,1'18 , HAl-F OR FULL DUPLEX? 
BEQ 11 :BR IF HALF 
JMP PPFIl :JI'P TO FULL DUPLEX ROUTINE 
CLR FOFLAG(R4) :CORRECT FLAG CAUSE WERE NOT FD 
BIT U0,R", :SLAVE OR MASTER? 
BNE PPHOI' :BR I,. MASTER 

TO POINT, HALF' DllPLEX, SLAVE 

HOV AMSGBF( R4), RECAOR (R4) :SET UP INPUT AREA 
MOV MSGSI l, RECCNT (R4) ,SET UP COUNT 
ADD 112, RECCNT(R4) :CORRECT FOR HEIIDER AND CPC 
MOV TIMELN, PECTIM(R4) ,HOW LONG TO WAIT 
AOD TIMELN,RECTIM(R4) ;DOUBLE IT 
JSR PC,REC ;GO RECEIVE DATA 
IIR FERR :BP TO ERROR ROUTINE 
BR 15 ;MAKE THIS A NOPa24" TO 
BR PPHDS2 ;DO ONE-WAY-IN (REC. ONLY) 
MOV • MSGHED, TXADR 1 (114) ,GET MESS ADR 
MOV MSGSI l, TJ(CNTl (R4) :GET MSG SIZE 
AO[l 1l2,TXCHTI (1'14) :CORRECT ,.OR HEADI::R AND CPC' S 
.lrlU !~:'!'~~~'!'2(~~) ~SE~P 4 f"!LL5 ~F'!E~ M~G 
MOV 'fILL, TUIlR2 (1'14) 
JSR PC,CT! :GO GET CLEAR TO SEND 
MOV TIMELN, TMTTIM(R4) ;GIVE 'EM 112 MINUTE 
JSR PC,TMT :GO TRANSMIT 
BR DERP :BP TO ERROR ROUTINl 
BIC '4,~DVASAV(R4) : KILL REQ TO SEND 
INC LOOP(R4) :COUNT AN ITERATION 
CMP LPCNT, 1,OOP( 1'14) : DONE ENOUGH! 
FlGT PPH[lS :NO, GO DO ANOTHER rIME 
DEC LINACT 
MOV DVASAV(R4),R3 :G!.T DEVICE ADDRESS 
BIC '1777'75,cR]) :KILL ALL BUT DTII 
CLH 4(R) :KILL TRANSMITTER TOO 
JII4P GETNX,. :Yf'S 00 NEXT LIN!': 

BtC '4,IIDVAS.V(P4) ;KILL REQ TO SEND 
HOV '-1, "1 ;5ET FLAG fOR IoII-HCH PFTURt-. 
hR F"f.PPI 

S~:Q 1'142 
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l/L"",Pll 

780 001 JIlIIII' ea5~03 FERR: CLR 1'13 :SET "L"G FOR wHICH RETURN 
781 .01102' 016401 904644' FERRI: MOV CURLIN( 1'14), I'll :GET LINF: 1 AODR 
7R2 "01306 ' \;'5261 0""020 INCS 20(Rl ) ,COUNT AN ERROR 
783 riel I It 2' 126167 900020 176652 CMPB ''''(RIl,ERRLVL :TOO MANY ERRORS? 
784 "I'It 32." ""2IlI'13 BGE DROP :BR IF YES 
78S 1,.11322 ' .,1151,)3 rST 1'13 ;00 A TMT OR DO A REC? 
786 1t01314' ""1703 BF'a ONEREC :SR IF TMT 
787 iJ01326' ,,11117)6 811 PPHDS2 ,GO TIIY AGAIN 
788 ""IHA' 142711 0002'hl DROP I IIICB 120", (Rl) ;DROP THE LINE FROM TI':ST 
789 ."11)4' 1il05264 004750' INC DROPR4(R4) ,SEE NOTF 1 IN FRONT OF LISTING 
790 001Htrl' 1'14411 011124' 000~00' MSGN., ADROP, B@:crN :ASCII MESSAGE CALL WITH COMMON HEADER 
791 001346' ","~761 003376 TST DROPR4 
792 1')01352 ' "'''1402 8EQ IS 
H3 JIIlH 354' 005084 CLR R4 
794 001356 ' "00402 BII 2S 
795 1101360' 012704 000"02 lSI MOV .2,114 
796 "'01364' IU5364 "04759' 251 DEC DROPR4(R4) 
797 8013711' .,.,,,,723 1111 LNDON!: 
798 
799 
R0'" IPOINT TO POINT HAL,. DUPLEX MASTER 
A"1 
R02 001372' PPHD'" I 
A0) 001172' 11'12764 0"0000G 00467'" MOV .MSGH@:D,TXADRI (1'14) ; GET "'SG ADDRESS 
804 !J0140~' ",16764 000"00G 004 7~II' MOV MSGSlZ, TXCNTI (1'14) ; GET MSG S lZE 
A~S "01406' ",62764 ''''0012 00470"" ADD 1t2.TlCCHTt(R4) ;CORRECT FOR CRC AND HEADE~ 

8",b ''li11414' 912764 ""0"04 0"4704' HOY U,TXCNTl(R4) :SEND 4 FILLS AFT£R MSG 
907 IhI1422' 012764 011120' 004674' '"'OV 'FILL,TXADR2(R4) 
A0 A 901431'" 004767 O02452 JSR PC,CTS : GO GET CLEAR TO SEND 
809 ,hH434' 016764 176530 004711ll' MOY TIMELN, TMTTIM( R4) ,GIVE 'F:M 112 MINUTE 

Ill'" 1"'1442' ,,"'4761 .,01730 JSR PC,TMT : GO TRANSM IT 
AI I ""tUb' 0011J414 fiR GERII : ERROR IInURN 
R12 Il.H4SI'I' 04'774 000"04 004602 ' BIC .4,flDVlSAV(!t4) : KILL PEQ TO SEND 
AU O." 456' ".",.,,1 ONETMT: BP IS ;MAKE THIS A NOPa24'" FOR ONE 
A14 :WAY OUT, TMT ONLY, OTHER SIDE 

815 : OF L [NE MUST DO ONE: WAY IN, 

RI6 IihH4b.·' "'1110417 SR PPHDM2 ,USED FOR ONE WAY OUT ONLY 
A17 1",11462 ' .)16464 "04612' O04616' 1$: MOV AMSGBf"(R4), REClDR(R4) ;SET UP INPUT AREA 
R 1 R II.H47,,' nlb764 00000",G 004627' MOV MSCI5IZ, RECCNT(R4) :SET UP COUNT 
PI'l ,,"147b' ,,62764 ""0012 0041;22' ADD 1t2,RECCNT(R4) :CORRECT FOR HEADER AND CPC 

A2'" "01504' ",,6764 17646" "1'14626' MOY TIMELH, RECTIN(R4) ;GIVE EM 112 MINUTES 
A] I .hll 512' I'I,)47b7 000402 JSR PC,REC ;GO RECEIVE 
An 1f111'i16' 0.,,11413 flR ItEPR : ERROR PET URN 
A21 ,"'152"" 1'11'15264 00466,,' PPHDM21 INC LOOP(R4) :COUNT AN ITERATION 
824 "" IS24' ",26764 176436 0046611 ' C'4P LPC"T, LOOP( 1'14) ,DO"E ENOUGH? 
A2S ".11S)2' 00H17 SGT PPHDM ISR IF' NOT 
A26 1'~IS34' 1110.)\ 67 177500 JMP LNDON~ 

P27 
'128 
R'9 IIIi!1540' ,,42774 ""0004 "04602 ' GERRI BIC 14,'DvASAV(R4) :KILL REQ TO sEND 
83,/) .,''l154b' 0164.111 ""4644 ' HERRI MOY CURl.IN(II4), I'll :GET LINE 1 ADDRESS 

'nl ".11552' 1"';261 """"20 INCB 2!iHRl ) :COUNT AN ERROR 

Al2 "al 55b' 12b 167 """02'" 176 ''''6 CMP8 2"Clll),ERRLVL : TOO MANy ERRORS? 
All r"1564' ,,02261 BCE DROP :BR I,. YES 
934 "01566' a007S4 8R PPHDM2 : GO TRY AGUN 
A35 

NLAA r>E:/Xll SYS1EM EXEPCISER MODULE 
>;LAA, PI 1 

MACY11 27(732) 2"-MAY-76 12126 P~GE 18 

R36 
An 
P ~ R 
Al'l ""15H" ~\2HHI 
84>1 IC>!I 'i74 , '~"'1"'''3 
R41 "'111';76' "'27b4 
A42 11'''160~' 1)114167 
R 43 .. ,., 1 b I'~' "164 b 4 
PH fhlt61b' 1:'16764 
1145 1t"1624' 0&2764 
A46 ",,.,1632' it04761 
R47 ,,"16lb' IJ01'15,,0 
114& <1;1164"" ,,00441 
R4'1 ~61b42' 01 ~ ibi 
Rsa 
'151 ",,,1650' IH6764 
A52 I"JII;S6' 662764 
1153 PJ1664' 012lb4 
P54 .... ,672' 0127b4 
P';5 3it1700' 0.,.767 
ASb ei! 1704' it03455 
R57 *"t70b' "",,,412 
A5A "'01710' 1'112700 
AS'l .. ,,1714' 816701 
Rb" ."" 720' ,,667"1 
961 .01724' "127"2 
1162 .MI73I:1' ee01bl 
P63 
A64 1101734' 1"2164 
865 001742' 11'144".1 
866 
A67 
eb8 
86'1 
PHI 

871 
972 
873 
PH 
1175 
816 
R77 
R711 
P7'l 
Rb0 
R81 
882 
881 
II 114 
AAS 
R8b 
P&7 
PBR 
RS9 

" 'h" 
891 

iJ01744' 005164 
gill 750' 1110 1"'20 
,.017S2' 0ilS764 
IIIIt 756' 11'14407 
1'''1762' 1 IIH01 
eill76b' "05767 
""1772' 0il141'12 
001774' "050,,4 
,,,,1776' 1'00402 
'162000' 1'112704 
.M2004' "1'5164 
.,,201'" 0011755 
162012' 005264 
"'''llnb' 026764 
0it2024' ,,1111271 
1'11I20~6' 1942774 
.. ,,2014' ""3167 

1!i1204\!' 1'12764 
'''2'''46' ," 2764 
",n,,54' ..,164911 
.. I:INb\!' i "'5'261 

0000411 

;POINT -TO-pOINT FULL DUPLEX 
I 
PPFD: H0,R0 ,MASTU OR SLAY~? 

1$ :SR IF I'IASTER 
1l77777,FDFLAG(R41 :SHOIO ITS SLAYE 177777 

0"'2276 
11104612' 

00"0""'G 
000012 

1 S I 
0914616' PPf'Dl: 
0"'4622 ' 

BIT 
8NE 
MOV 
JSfl 
MOV 
MOV 
AOD 
JSII 
811 
BP 

PC, CTS ,GO GET CLEAR TO SEND 
AHSGB"CR4),RECADR(R4) :GET INPUT AREA 
MSGSIl,RECCNTCR4) ;SET UP COUNT 

"04622 ' 
""0262 

""00""'G 004700' 
0"01H 2 "04700' 
"""004 "'''47''4' 
011120' 004674' 
""1472 

092106' 
176250 
176244 

0"""0" 
0"2270 

MOV 
ADD 
MOV 
MOY 
JSR 
liP 
81'1 
MOV 
MOY 
ADD 
MOY 
JI'IP 

112,RECCNT(R4) ,CORRECT ,.OR CIIC AND HE"UER 
PC,REC IGO G!T RECEIVING STARTED 
JERR IlIfC ERROR RETURN 
FORCD" I REC DONE 
;M6)CHr~, 7~A=~: ~;:4; ; r;:~~L ~~!r'LE~ p,E:·..'!"~ S'"'On .. 0'·'" 

,GET TMT AODP 
MSCSll,TXCNTl (R4) :GET TMT COUNT 
ft2,TXCNTt(R4) ,CORRECT .01'1 HEADER AND CRe 
I4,TXCNT2CR4) :SEND 4 FILLS AF'TER MSG 
'f"lLL,TXADR2(R4) 
PC,TMT ,GO TMT 
JERR : THT ERROR RETUPN 
IS : GOOD TMT DONE RETURN 
.,'DTO,RIlI :FULI. DUf RETURN, SET UP FOR TIME OUT 
TIMEL",III ;GIVE EM I MINUTE 
TIMELN, I'll 
''',112 :SHOW ITS A REC wAlT 
TIMICEP ,GO wAIT 

""""IH "04720' 15: MOY 
EXIT' 

rsHOW TMT IS DONE 

004774' 
"'''0000' 
""000'" 
""3"02 

,,""""2 it04774' 

,,04660' 
176144 004bb"" 

1'1""004 0"41;32' 
177200 

"'0011"1 
1 77777 
""'4644 ' 

"0,""'2i1 

0A4 72"" 
""'4&4'" 

, 
fDPCDN: T51 1"'100N(R4) 

BNE U 
INC FOBKR4(R4) 
BflEAKI, BEGIN 
8REAKS,8ECIN 
TST FOBJ(R4 
flED 2$ 
CLR 114 
IIR 35 

2S: MOY 12,R4 
18 : DEC FOBKR4 (1'14) 

81'1 f DRCON 
4$: INC LOOP(!!4) 

C,",P LPCNT,LOOP(R4) 
SGT PPrDI 
BIC U, IlDVl!AVCR4) 
JMP LNDON, 

f'0 T"T n~HOR 
qH~: MOV 

MOV 
!'lOY 
I ~Cb 

I1,TI'I"D~'l(F') 
1117777,1\110";( P4 
CURLIl/(P4l,Pl 
.Hl( IOltl 

,EXIT TO "'ONITOR, MODULE WAlT FOR INTERUPT, 

: Is TMT DONE YET? 
:RR IF YES 
,SEE NOu I IN FRONT OF LISTING 
: TEMPORARY PETURN TO !'ION ITOR ... , 
I THEN CONTINUE AT NEXT INSTRUCTTON, 

B~ AND wA IT SOl'lE MORE 
COUNT AN ITEPATION 
DONE ENOUGH 
NO, GO DO MORE 
!(ILL REO TO SEND 

DO'l"T ROTHrR WAllING H1R T'"T 
;TELL INT ROUTlNfS TO GHE UP 

GfT CURRENT LINE INF'O 
("n'.INT ANOTH"!> .II~OP 

Si::Q ~143 

St.Q "144 
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'H.U,.ri1 

892 '02064' 126167 1'100"'2" l'7tol.W C14P8 2.,(Rl),tRALVL ,TOO MAN'Y ERRORS? 
893 "82072' 002724 8LT fORCDN :NO GO TRY AGAlN 
894 ja02014 ' fl42174 ".0f104 "144M'l' AIC t4,.OVlSAV(R4) :ULL R!,:Q TO SEND 
895 1t02102' '''''!II 67 17'7222 J'4P DROP ,GIVE UP ON THIS I.oINE 
:,l96 I 
897 I 
898 ,rULL DUPLEX RECEIVER TIMEOUTS COME HERE 
899 1J;'2106' "12764 "029401' 0"46l)t' "Oro! MOY eJEllI!, RECPTl! (R~! lSET UP CORIlECT liE TURN 
;0;;;; e:;Hioi' je6i 6; 6ei lit; JMP IIDTO ,GO REPORT PEC TlioiE OU'! 
9111 

NLAA DEC/Xli S'iSTE!! EXERCISER MODULE MACYlI 27(732) 20-MAY-76 12126 PAGE 20 SEa 0146 
NLU.Pl1 

902 : 
90) :SUBROUTINE TO RECEIVE DATA 
904 :CALLED WITH A JSR PC, AEC 
905 : AFTER SETTING LOCATIONS RECADR (R4), RECCNT(R4), RECT 1M (Fl4), VCTSAV (R4), 
91016 :ANO OVASAV(R4). RETURNS ON ERIIOII OR RETURNS 
'101 ;2 SYTE; PAST C.lLL If NO ERROR 
90A I 
9119 '021211' 8121164 004664' RECI MoV (R6H,RF:CIITN(1I4):SAVE RTH ADDR 
9111 .02124' "'64iH "'04696' MOV VCTSAV(R4),Rl :GET VECTOR ADR 
9lt .,02110' ilI2711 "92230' MOV .RECINT, (I'll) :MOVE IN INT. ROUTINE ADR 
912 "02134' 1t6C11421 ADD R4, (Rl)+ :CORRECT FOR WHICH LINE 
q13 ;'''2136' \t6711 17565i!! MOVB BRl,(Rt) JMoV IN PIIIORITY LEVEL 
q14 .02142' &'5"64 91'1464'" CLR ABOPT(R4) :CLEAR A80RT FLAG 
915 .02146' 812764 9900"1 9"4632' MOV II,SrlfCNT(R4) J MUST GET 2 5rN C!fARACTERS 
'U6 .02154' il85764 9"4734' TST FDFLAG(R4) J FULL DUPLEX? 
917 802169' 801410 BEQ IS :BII IF NOT 
918 '92162' 952774 909100 8"'4602' BIS 11"9"DVASAV(R4) ,KICK OFF REC 
'H9 ill!l217'" 016402 0l!14664' MOV IIECRTN(R4),1I2 ,GET RETURN ADDRESS 
920 .02t14' 062702 """004 ADD I4,R2 ,F'D RETURN 
q21 1t"229l!1' &19'07 MOV R2,R7 :RETURN 
922 802202' ,,127"0 093230' lSI MOV 'RDTO,R0 , RETURN ADDR 
921 "0;2206" "'t64rU 894621>" NOV "ECT111(1I4),lIl :HOW LONG TO wAIT 
924 8';'2212' ,,1:171'12 08998" MOV lA, R2 ,SHOWS ITS A REC WAIT 
925 8"2216' "';2714 890100 "04602' BI8 1199,.DVASAVCJl4);EN'BLE INT AND READ 
926 -..02224' ".,ilI67 901774 JMP TIMKEP JEXIT TO TIMKEP AND WAIT 
927 
928 :RECEIVER INTERRUPT ROUTINE 
929 1 
930 ",,2230' Itfll0405 RECINTI BR IS 
931 "02232' '" 0446 HOV R4,-(R6) ,SAVE 1'14 
932 "02234' 't0346 MOV 113,-(R6) ,SAVE R3 
913 1t0223b' 8127,,4 9999'" MOV '2,R4 ,5ET UP FOR SECOND LINE 
934 ""2242' QlIJIH03 BII 2S 
9)'5 ~l!I2244 ' 0h1446 lSI MOV R4,-(R6) SAVE R4 
936 902246' ,,10346 MOV R3,-(R6) SAVE R3 
937 fJl!I2250' ""05904 CLR 1'14 SET UP Ff'lR FIRST LINE Q," ~#~22~~" ~! 64g3 ~e~692· - - - MOV DV!~!'!C~~lr!'{l G~~ !ME O['4!~r ADD~ESE 
939 8"2256' ,,0'5764 0"464'" TST ABORT(R4) GIVE UP? 
940 ,,"2262 ' ""14l!1) BEQ 3S BR IF' NO 
941 ""2264 ' 842713 0""140 FlIC .140, (R) DISABLE REC INT.S 
942 ."2270' "2"'1452 8R 71 AND LEAVE 
943 ."2272' ,,, 1164 "04654 ' 3S1 MOV (R3),ERIIWD(R4) SAVE STATUS 
944 Ill!l2276' "16146 l!I"0"02 MOV 2(R3),-(R6) SA VE CHARACTER AND ERR PoTTS 
945 ""2302' "05764 094632 ' TST SYNCNT(R4) AR!': WE IN SYNC 
946 .'23l!16' ""1" 3 BEQ 5$ BR IF YES 
9U iP1iJ231 Ill' 122716 90022" CMPB .220, (1'16) IS IT A OLE? 
949 .02314' ilIH401 BEQ U BR IF YES 
949 "02316' ,,0iJ434 8R 6$ NOT IN SYN SO THRoloOI AWAY 
950 '''l2320' ""'5 I'Ib 4 "94632' 4S: CLR SYNCNT(R4) SHOW WE'RE IN SYN 
951 8l!1232 'I ' l!Ia'5764 ""4734' TST FDFLAG(R4) FD SLAVE? 
9'52 .02130' 1 ""'9l!12 RPL 5$ BR IF' NOT 
953 ."2332' 00'5064 004724' CLR TSYNCT(R4) LET TMT GO Ir F"ULL DIIP 
954 9"2))6' "0'5767 175622 5$ : TST REPORT REPORT ERR NOW OR LATEII 
955 "02342' ""'1 "'11 BNt '51$ BR IF LATER 
956 1)02144' 105764 004654 ' TSTEI ERRIOO(R4) IS REC DONE BIT SE:T? 
QS1 81!1l235f1!' 10.UI4~ BPL llEJiR IIR IF NOT 
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958 ,,"2352' &"5116 
959 .iJ2354' \i'~1l1l6 
9Ml ,,02156' i"12664 004b54' 
961 .02362' 042164 lIH1Jlh'" 0i"4654' 
962 .021711' ""0431 
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TST (Rb) DATA EIIROR? 
I:II'L SIS IIR U" NO DATA I::RP 
MOY (R6)+,EPRiIID(R4) SAVE INrORMATION 
BIC t1000"0,ERRWO(R4 ;USE BIT 15 rop nAG TO RERP 

9103 802372' 11\674 004bl6' SIS: 
SP R!PR.' 
MOVB (R6>"RECADII(R4) ;STORE THE CHAII IN BUHE~ 

964 9112371>' 111"5264 004616' 
965 ,,,,24112' "1'15164 004622' 
966 .02406' "hJ3406 

INC RECAO,I(P4) ;rop NEXT TIME 
DEC RECeNT(R.) :COUNT IT 

967 .02410' 00572b bSI 
8LE 9S ; RR " DONE 
TST (R6)+ ;fIX STACK 

968 002412' !'I52713 000100 BIS l1"I'I,(R3) , REAl) ANOTHER 
969 .02416' 11121>01 HI MOY (R6)+,II' ;RESTORf. R3 
970 .0112420',,12604 
971 ~32422' ""01102 

MOY (Rb)+,R4 ;RESTORE R4 
RTI ;RETURN 

972 1J02424' 016467 004650' 01'10A14 85: 
'In .,,;>432' .05726 

MOY RECD(R4),RPIRQ+2 
TST (R6)+ ;rIX STACK 

974 :J324H' 04:1113 800140 
97'5 1)02440" "'2b"] 

BIC 114." (R3) ;DISABLE REC INT,S 
MOY (R6) +, R3 ; RESTORE REGS 

976 802442' "126114 MOV CR6)+,R4 
977 ffoll2444' RPIRIlI 
978 
979 "02444' "1I1I~1I4 002654' 0000"",' 

1----------------------------------------------------------------
PIRQ"RECDN,BP:G~N ; RTI AND QUEUE UP TO CONTINUE AT RECDN 

980 
991 
9A2 
983 
984 
995 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
99~ 

lit0" 
100t 
10"'2 
1033 
1894 
"'OS 
1",,6 
Ifl07 
1008 
1099 
101" 

I"'" 11'112 
11'13 

901452' IJIl572b 
'''''2454' "12603 
"02456' 'H2174 
fhl2464' 012767 
1102472' ,,60467 
Ild247f>' &f>"467 
1J02S02' 012604 
002504' 

002S04' ""01104 

"'02512" &05""'4 
00251 " ""0402 
002516' 1"127"4 
902522' ,"6467 
..,2530' 816467 
9tU536' 1116401 
.02542' I I 1102 
• 02544' 0427912 
e02550' 805764 
•• 25'54' 18"810 
"02556' 818267 
.. ,,2562' ,,62767 

9"'1'176' '''0267 
"0261'12' 116467 
"0261"" 042767 

000140 1'11'14602' 
01'12512" 0"011114 
000010 
900004 

002'512' 0"001110' 

0001'102 
"'0461'12" 175]20 
004654' \15314 
004644' 

11776(/1 
01'14654" 

175:172 
""2001'1 175264 

,,000011' 

175252 
0"4055' 175245 
10740'" 175236 

: ----------------------------------------------------------------, 
RERRI TST CR6)+ ;F'lX STACK 

IS: 

HOV 
RIC 
HOY 
ADO 
ADD 
MOV 

(R6)+,R3 ;PESTORE REG 
1\40, eOVASAV C R4) ; PESET THE RECI::IVER 
.2$.11+2 ;SET UP TO PIRQ TO 
R4.1S+2 ;THE RIGHT PLACE 
R4,1I+2 
C R6) +, R4 ; RESTORE REG 

J --_.------------------------------------------------------------
PIRQ.,2$,8EGIN ; RTI AND QUEUE UP TO CONTINUE AT 2$ 

, ----------------------------------------------------------------
2U CLR R4 ;SHOW ITS LINE ., 

:~V :;,R4 ;SHOW ITS LINE 1 
H: HOY DVASAY(R4),C6RA ;SET UP rOR ERR CALL 

MOY ERRIIOCR4),AC6R ,SET UP rOR ERR CALL 
MOY CURLIN(R4),Rl :GET AOOR OF CUR LINE BYTE 
MOYS (Rt>, R2 JGET VALUE or LINE • 
BIC t177760,R2 ;THROW OTHER BITS AWAY 
TST ERRII0(R4) ; Is IT A DATA OR LINE CHANGE ERR 
BPL OATAEp ;BR IF DATA ERR 
MOY 112,ASTAT :SET UP ERR INDICATION 
ADD ,e028"0,ASTAT ;SHOW wHICH TYPE f······························· .. ····················· ......... . ERRORS.8EGIN ;DATA SET CHANGE 
J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EXITS ,EXIT TO MONITOR. MODULE WAlT rOR INTERUPT. 

OATAEIU MOV 
MOY8 
8IC 

R2,ASTAT :SET UP ERR LINE' 
ERRWO+!< R4), ASTAT+1: GET ERR TYPE 
't0748",ASTAT JLEAVE ONLY ERR BITS 
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IIH4 
101S 
1"'16 
1017 
1"'18 
\019 
1"2~ 
11"21 
1071 
11'23 
11'124 
102'5 
11'126 
iill7 
1"'28 
"'2<1 
II'IH 
11'111 
11'1]2 
11'131 
1034 
11'135 
1036 
IPH 
1038 
1"39 
1 ... 4111 
1041 
1"'42 
1043 
11'144 
11'145 
1046 
1047 
1048 
1I'l49 
1051'1 
11'151 
11'152 
1053 
11'154 
1055 
1056 
"'57 
1058 
11'159 
1060 
1061 
1062 
11'163 
1"'64 
1065 
11'166 
1067 
1&6A 
t"'t.9 

"02616' "1'15204 

tt"2622' 1044114 

Ih'2626' "115767 
I'JII2632' .,a1402 
1IIi!l2634' ,,1115004 
.0263f>' ,,1"14"2 
"~20ht' 012704 
"02644" "'S5 J64 

~II2f>54' 0115004 
flit2656' 0"8402 
""2661'1' 012704 
1t02664" 1142774 
002672' .05064 
1I~2676' 005064 
.,02702' 0.5767 
1'102706' ""1420 
""2711'1' 0"5264 
""2714' 111441'17 
992720' 1114407 
.02724" .""5767 
0"2730' 001402 
002732' ,,"5804 
"02734' .0"402 
£1"12736' .12704 
... 2142' 005364 
.iII2146" "00755 
1102751'1' ,,, 6402 
002754' 026762 
902762' 8'tt407 
""2764' ""5767 
0"2771'1" 0.H055 
"",2772' "12761 
11/"30"1'1' "81'1466 
"03002' 
1t03082' 117467 
.0381"'" 1'142767 
"0lU6' 01'1'1761 

"",3022' "'" 40l 
""3024' ,,52701 
'h130l2' 362782 
""311136' 010267 
l!hU0.2' 01'14561 
901046" it"'oj;;,."?!" 

004754' 

800080' 

,,02122 

8001102 
"04754' 

I'll 
2S1 

INC DTERR4(R4) ;SEE NOTE 1 IN rRONT or LISTII;G 
; ................................................................ . 
ERflORt,8EGIN ;OATA !RR I············.··················· .... ···················· ......... . TST DTERR4 
BEQ IS 
CLR R4 
8R 2$ 
MOY I2,R4 
OF.C OTERR4(R4) 

;CHECK ASTAT IN EPROR IoIESSAGE 
10100XX • REC DATA PARITY EPROR 
,1121i1ii;xll. .. r- pllHlhC ERROR 
,1'I400XX • OV!RRUN 
'XX. PHYSICAL LINE. 

0"0230 

RFCDNI 

0"'0002 
177771 0"'46"'2" s: 
"04740' 
005040' 
00"00AG 3S: 

""500'" 
"00000' 
"000110' 
002050 

-"00002 4S: 
005080" 5S: 

084612' 6S1 
177176G 01'10"06 

175174 

8030"'1'1 175054 

004644' o "'filii 41'1 
17776111 "''''01'132 
175142 

11'I00~" 01Wiollb 

1$: 

0(/10111 III R S: 
000k110 
0001l02G 

JMP RRET ,GO 00 AN ERROR EXIT 

CLR R4 ISHOw WE'RE LINE 1'1 
bR 1$ 
MOY I2,R4 ,SHOW WE'RE LINE 1 
BIC t177171,.DYASAV(R4) ,SHUT UP DEVICE 
CLR RCVTO(R4) ,RESET TIME OUT RETRY COUNTER 
CLR RETTA8(RoI) IKILL IMPENDING TIMEOUT 
TST CKMSG I IS CHECK MSG ROUTINE BUSY? 
8EQ b. IBft IF NOT 
INC CHKR4(R4) :SEE NOTF. 1 IN rRONT or LISTING 
BREAK',8EGIN ,TEMPORARY RF.TURN TO IoIONITOR ••• , 
BREAKS, BEGIN J THEN CONTINUE AT NEXT r NSTRUCTION. 
1ST CHKR4 
8EQ ... 
CLR R4 
IIR 5S 
MOY '2,R4 
DEC CHKRHR4) 
BII 31 
MOY AMSGBI'"( R4), R2 
CIoIP MSG-2,6(R2) 
REQ 7S 
TST REPOIIT 
8NE X5 
MOY 10030"'1'1, "STAT 
RR RECERR 

MOVB 
BIC 
TST 
BEQ 
HIS 
1000 
MOV 
JSIl 
FlICGIN 

filCURLtNCP4) ,9' 
1177760,9' 
REPORT 
AS 
II "'~IIIQl0, QS 
11~, P'2 
R2,9S+2 
f<5,CKMSG+2 

IGET REC DATA 
; IS HEADER CRC OK? 
;8R IF OK 
;REPOPT ERR NOW? 
IRR If LATER 
; SHOW ERR TYPE 

;GET LINE. 
;LEAVf. ONLY LINE BITS 
;REPOPT RAD DIITA? 
;RR Ir YES 
;SFT rLAG TO CKIoIsG 
I GET ADDp or Io'SG 

; GO CHECK Jo!SG 

SEQ 11147 

SEQ 1'1148 
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107" •• 00'5"'" 0""~00 
1071 .e3e52" "000"" 
111172 .e3054" "ae417 
11'173 II'H05 0 , 8667"2 ""00"eG 
leH ."3062 ' I :?6722 80000"G 
1075 803066' e'H025 
U76 .e311l7'" 126722 80"001G 
11'171 •• 13074" II'" 022 
i 078 ."3076 ' Bb2164 "010",02 0046b4 • 
1079 .9ll94" ,05064 805040' 
1080 ,,"311'" 1iJ""I74 804604 ' 
1081 
le82 
i081 &03114' ""5167 175044 
1084 8"3120' e'He01 
Hl85 "e)I22" "e077e 
1086 
1097 ."3124" It 7402 004644' 
1098 "9311"" 1"42702 177760 
19R9 "93134" 1052&2 9"'0252' 
109" '03140' "e9761 
1091 
1092 
1093 "3142" 1'05767 175016 
1094 ,"3146" "'''' 166 
11119'; ""315"" 191 2767 .940ee 174676 
1996 ""3156' 11741'12 0"4644' 
1097 1103162" 1iJ42702 1771&0 
1098 • 03166" 050261 174662 
te99 IhH172' 005264 004760' 
110'" 
a.lLP.I. ~~3! 75" ~ 0~404 303000' 
1102 
IUB 003202' it6'5767 901552 
IUH 11032eb" I!I,!l4iJ2 
1105 I"H21111' '''''5004 
110b U3212" 1'OO402 
1107 • 03214" (1127,,4 080e02 
1108 .0322111' ,,"5364 094760' 
Ihl9 .93224 ' ,,0e167 177654 
1110 
1111 
lIn 
1113 1t0323"" in 2164 177771 el'l464i!' 
1114 1)03236" ""5264 09474111' 
1115 ."324" 026467 904740' 174722 
1116 ""3250' 001"41 
1117 "03252 ' 017467 004&02' 174572 
IIIB i'e3260" "42774 177771 004602' 
1119 0e3266 " 016467 "046e2' 174554 
112~ "03274 ' e164"1 004644 ' 
1121 "03309' 111102 
1122 ."3102" 042702 I 7776/'1 
1121 "03306' 1'1627"2 "'011'100 
1124 ."3312' 810267 174536 
1125 .03316' 305264 9047&4' 
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1126 
1127 
1129 
1129 
1130 
IIlI 
Illl 
liB 
1134 
1115 
II 3& 
1137 
1\38 
11 39 
1140 
1141 
1142 
1143 
1144 
114'5 
1146 
1147 
114" 
1149 
1150 
1151 
11')2 
II S J 
II S4 
11 ~'; 
11')6 
IJ 5 7 
1158 
1159 
116~ 

Ilbl 
Ilb2 
11&1 
1164 
11&5 
116& 
lI67 
1168 
1169 
1170 
1171 
1172 
117) 

1J74 
1175 
1176 
1177 
1178 
lIB 
1I8a 
t 181 

&e3322" 11344134 

803326' 0d5767 
ed3332" 3iH402 
",,)'lB" 1II"5e,,4 
1J0H3b" 1I",,4e2 
"0334"" ~12704 
903344" !!051!>4 
"93350' "95064 
.. 03354' !t00174 

J0H61'l" ",,&401 
"0H64" , "5361 

'''3379' '0'>364 
1103371' "00767 

"01376" 012&64 
ea3402" "05"64 
IIJIH406' 0164"1 
1'103412' 062701 
")416" 1"'2711 
8"3422' 068421 
.93424' 116711 
80343'" fl0S064 
.034 34' ,,12764 
.03442' .,64113 
1t0H46' 805764 
.03452' ,,01417 
•• U454· 10"0"3 
"83456' 1"2764 
ee346 4' "'2763 
fPe3472' In 2763 
.935"'''' ,,16402 
.035e4' 862792 
,"3510' "'''207 

,"3512' 1"12700 
"0351&' 11164.H 
1103522' 112702 
3A3526' 1'/12763 
"93534' ,,1.l761 
11,,3542' ""'9167 

00,,009' 

001432 

"e,,002 
004764 ' 
004740' 
""4664" 

004644 " 
A"e921'l 

004660' 

A04114' 
804720' 
"04606' 
000004 
,,03546 ' 

174362 
0"'464"" 
000005 
0"4602' 
094734' 

177771 
0e01"" 
9"0177 
&94714' 

0e"'''''4 

0,,)772" 
80471'" 
"0","e4 
"'''tllM 
0""177 
",,,,,456 

004724' 

111114124' 

"",,""4 
eee"'''6 
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9S1 " 0 
8R X4 J8AD RETURN 
ADO MSGSIl,R2 ~POINT IT TO MSG CRC, DATA WAS OK 

CMP8 CRCMSG: (112). ZCH~CK 1ST CRC 8yTE 

SNE CER 
C"IP8 CRC"SC+I, (1<2)+ ;CHECII SECOND 
SNE C!:R 
ADD e2,RECRTN(R~) :(;000 RETURN 

RRETI CLIc R[TTAB(R4) ~I(ILL I"PENOING TIMEOUTS 

JMP 'RECRTN (R4) JAND GO SACJ( 

X4: TST REPORT JREPORT ERR NOW OR LATER? 
SNE XS JSR IF LATER 
8R RRET ;OTHERWISE RF-TURN , 

X51 MOVB 'CURLIN (R4), R2 ;CET CURRENT LINE • 
SIC 1177768, R2 
INCB ECOUNT(R2) ;COUNT AN ERROR FOR THAT LINE 
8R RRET ;AND RETURN 

, 
CEil: TST REpORT :R[PORT NOW OR LATER? 

8NE X5 ,SII IF LATER 
MOV "'04111110,A8TAT , INDICATE ERROR TYPE 

RECERRI MOVB 'CU!lLTN (R4), R2 ,GENERATE LINE. 
BIC 1177769,R2 

;_DD IN LINE • BIS R2,A5'AT 
INC CRCR4(R4) :SEE NOTE 1 IN FRONT OF LISTING 
: ................................................................... 
ERROR., BEGljoj JeRe £"ROR , ................................................................... 
TST CRCR4 
8EQ 15 
CLR R4 
8R 2 • 

lSI MOV .2,R4 
2S1 DEC CRCR4(R4) 

JMP RRET J8AO RETURN 

I!lEAO TIME OUT "OUTIN!: 
1 
ROTOI MOV 1177777, ABOIIT(R4), TELL INT ROUTINES TO GIVE UP 

INC RCVTO(R4) :COUNT ANOTHER RETRY 
CMP RCVTO(R4), ERRLVL ,ENOUCH TRYS? 
8NE .. ;8R I,. NO 
MOV llDVASUCR4),ACSR;CET REC STATUS 
BIC 1177771,llDVASAV( R4) : I( ILL ALL BUT DTR 
MOV DVASAV(R4),CSJlA ,PUT ADOR IN FOR ERR CALL 
MOV CURLIN(R4), Rl ,GET ADDR 0" CUR LINE BYTE 
MOVS (I'I ),R2 :CET VALUE OF PHy LINE • 
8IC 1177760,R2 ;THROII OTHER 8ITS AWAY 
ADD 1l01118,R2 :INDICATE REC TIMEOUT ERR 
MOV R2,ASTAT :SET UP FOR ER CALL 
INC RCTOR4(RU ,SEE NOTE 1 IN FRONT Of LISTING 
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, ............................................................... . 
ERRORS, BEGIN : REC TIM~D OUT , .............................................................. . 
TST RCTOR4 
BEQ IS 
CLR R4 
8R 2$ 

lSI MOV '2,R4 
2&: DEC RCTOR4(R4) 

CLR RCVTO(R4) JRESET RETRY COUNT 
H: JMP I1RECRTN(R4) ~ERROR RTN 

48: MOV 
OECB 

DEC 
BR 

CURLIN (R4) , Rl 
20(Rl) 

LOOP(R4) 
31 

~GET ADOR OF CUR LINE 
~ DEC ERROR COUNT TO CORRECT FOR 
: INSUING INC 
,CORRECT FOR LATER CALLING THIS A GOOD RUN 
;RETURN 

I SUBROUTINE TO TRANSMIT DATA 
~CALLF.O WITH A JSR PC,TMT 
,AfTER SETTING LOCATIONS TXAOR1(R1), TIAOR2(1\4), TXCNTHR4),TXCNT2CN), TM!IM(?"l, 
~VCTSAVCR4), DVAS1V(R4), SUBROUTINE CTS MUST BE CALLED F'lRST. 
: RETURNS ON ERROR, RETURN8 2 BYTES PAST NORMAL RETURIii 
,IF NO £RROR 

TMTI 

te: 

: 
7 
2S: 

MOV 
CLR 
MeW 
ADD 
MOV 
ADD 
MOVB 
CLR 
MOV 
MOV 
TST 
BEu 
BPL 
MOV 
MOV 
MOV 
MOV 
AOD 
MOV 

MOV 
MOV 
MOV 
MOV 
MOV 
JI4P 

INT~PRUPT 

(SPlt,TI4TRET(R4) :SAVE PTN ADDRESS 
TMTOON(R4) ~INITIALIlE FLAG 
VCTSAV(R4), Rl : GET REC VECTOII ADDREsS 
14, Rl ,MAKE IT TMT VECTOR 
tTMTINT, (Rl) :MOVE IN INT ROUTINE AODPESS 
R4,(RI)+ :CORRECT ,.OR WHICH LINE 
8RlI(Rt> :MOV IN PIlIORITY LEVEL 
.BORT( R4) :CLUP TIME OUT ABORT FLAG 
'5,TSYNCT(R4) JSEND FIVE SYN CHARACTEPS 
DVASAV(R4),R) :G£T DEVICE ADDRESS 
FDFLA(:(R41 rARE WE FULL DUPLEX? 
2S ; 8R IF NOT, ELSE 
IS ~SKIP IF MASTER 
1117771,TsyNCTCR4) ~MAKE TMT WAIT FOR A REC'D SYNC 
110A, 4 C P)) ,SET TMT INT [NA8LE 
1177,6(R)) ,SEND A HLL CHAR 
TI4TRET (R4) , 1'2 J GET BAD RET ADOR 
H, R2 ~ MAKt IT THf "ULL DUPLEX RETURt. 
R2, R7 : AND !lETURN 

'TXTO,Re 
TMTTI III ( R.), R 1 
I4,P2 
11"",,4(R3) 
1177,6CII) 
TIMKEp 

"OIlTINE 

JTIME OUT RETURN ADOI' 
~HOW LONG TO WAIT 
,SHOll ITS TRANSMITTER 
; SET TMT ItoT F:NA8LE 
;SEND 1 FILL CHAR 
:E.XIT TO TIfoIKEP AND WAIT 

TMTIN'!': 8F< IS 

SEQ 0149 

SEQ !!I150 
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1192 
1193 
1184 
1195 
1196 
1197 
1199 
1189 
1110 
1191 
1192 
119) 
119\ 
1195 
119b 
1 t 97 
1198 
1199 
120~ 

1201 
lUll 
121H 
1204 
171'0; 
1206 
12~7 
1109 
121'19 
121" 
1211 
1212 
t]n 
1214 
1215 
121 b 
1217 
1119 
1219 
122~ 

1221 
1222 
1213 
1224 
1225 
1726 
1271 
1229 
1229 
1230 
1111 
1232 
1133 
1234 
1135 
123" 
1237 

11113550' 0,.,446 
~01552' 1'1l0H6 
e0lSS4' 01271'14 
8035611' IhhH03 
• 83562" 0",441> 
1t03564" ",.,346 
... 13566' "05Il1'" 
.0357111' 1105764 
80157.' I ~0417 
1f03571)' 1'16403 
.,0361112' 005764 
.03606" IHII015 
.03bl'" 005764 
~03bt4' 11014)4 
.0161b'II7463 
.03b24' 80526. 
003630' IHI5364 
H36H' .'2683 
.0363b' 012b04 
003640' 011"002 
083642' 005764 
1103646" i!"'1407 

1003650' 1"0402 
1103652' 005364 
iN3656' 112763 
."3664' ""'0763 
.0366&' 117463 
"01674' 005264 
lfil379'" 005164 
1J"'1704' 6'''''53 

0"3700' iJ42761 
.33714' 9'2603 
~031t6' flll50{)4 
803722' 062764 
H373~' fllt5794 
IJIf3732' ,,'U004 
1'193734' "'2604 

"~3736' 0"00lf4 

.iB744' 812604 

1103754' 0d5004 
111'13756' 0"'" 74 
"03762' 012704 
0,,3766' 8091174 

.03772' B127b4 

1'1001102 

"'04b4~' 

0046112' 
004700' 

004704' 

804674' 000006 
004674' 
004704 ' 

004724' 

004724 ' 
0001 77 0''''006 

004670' 000006 
004b70' 
004700' 

140V 
HOV 
MOV 
BR 

IS: MOV 
MOV 
CLR 

2S: TST 
BMI 
HOV 
1ST 
liNE 
TST 
BEO 
MOVB 
INC 
DEC 

TlEXIT, MOV 
MOV 
RTI 

FTBUFI TST 
BEO 

BMI 
DEC 

1$: HOVtI 
BR 

2*1 MOVS 
INC 
D[C 
BR 

R4,·(SP) 
R),·(SP) 
fl,R4 
2 • 

;SAVE R4 
ISAVE R) 
:SlT TO LINE I 

R4,.(SP) ;SAVE R4 
IH,-(SP) :SAYE R3 
R4 ; SET TO LINE II 
ABORTfR4) ; GI VE UP? 
TlEXIT :BR It" YES 
DVASAV(R4),P3 ,GET OVA 
TXCNTHR41 ;FIRST BUf'f'ER TMT'EI)1 
FTeUF ; RR If' NOT 
TXCNT2(R4) ,SECOND BUFFER TMT'ED1 
TIDON[ IBR If' YES 
lITXADR2(U),6(R) ,SEND NEXT bYTE 
TXADR2(R4) ;MOV ADDRESS POINTEf! 
TXCHT?(P4) ;COUNT TT 
(R6h,R) :RE6TORE Rl 
(Rfd.,R4 ;RESTORE 1'4 

;RETURN 
TSyNCT(1l4) ;S!::IfT ENOUGH fILL CHApS? 
2. ,SR IF YES 

,Ir NEGITIVE 
U ;SEND TILL PECINT CLEAPS TSYNCT 
T8yNCT(R4) ,ELSE COUNT IT 
1177,6(R) ,SEND I" YES 
TlEXIT ; AND LEAVE 
'TXADRt(R4),6(RJ) ,SENI) NEXT 8YTE 
TXADRI (RU ;MOVE ADDRESS POIHTEI( 
TXCNTI (R4) ;COUNT IT 
TIEXIT ;AND LEAVE 

;ALL CHAR"S HAyE B[!II T"T'I':D 
000100 1191011114 TIDONEI BIC I 11,."4(R» ;ULL TMT'ER 

MOY (R6)+,Rl ,RESTORE Rl 
9051144' CLF! RI':TTAB.4(R.) ;KILL IMPENDING TIMEOUT 
0000"02 004714' ADD 12,TMTRI':T(R4) ;MAKE IT A GOOD RETURN 

TST R4 ,LINE 0 OR 1 
8NE 11 ;BR IF LINE I 
MOV (R6)., R4 ; RESTORE R4 ,_ ... -............................... _ .. _ ...... --_ ... --_ .. _--.. -. 

003754' 0"0110'" PIRO.,2',8EGIII ; RT! AND QUEUE UP TO CONTINUE AT 2$ , ................................... _-----... _.-_.-..... _-_._----
MOV (R6)., R4 J RESTORE R4 , .... -..... ~ .......................... --.-.-.-.. -... --....... __ .. 

003762' 0910000' PIRO.,ll,8EGIN ; RTI AND QUEUE UP TO CONTINUE AT 3S , .............. _ .......................... _.-. --.-... -. -... _. _. -. 
211 CLI! R4 :SET TO LINF '" 

004714' JMP ItTMTR[T(R4) JRETURN 
0~"A02 111 MOV '2,R4 ,SET TO LINE 1 
0"4714' JMP "MTRETCR4) ,RETURN 

,ROUTINE IF TRANSMIT TI"[5 OUT 

177777 00464'" TXTOI MOV '177777. ABORT( R4) ;TELL UT ROUTINES TO GIVE UP 

NLU DEC/XII SYSTEM El(ERCISER MODULE 
!fLU.pII 
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1239 
1739 
1,.11 
1241 
120 
1243 
t2H 
1245 
1246 
1247 
1248 
I 24 OJ 

125'" 
125 t 
1252 
1253 
\154 
1255 
1256 
12'; 7 
1259 
1259 
1260 
1261 
1261 
1263 
1264 
1765 
1266 
121>7 
12bll 
1269 
127" 
1271 
1272 
1773 
1274 
1215 
1276 
1277 
1279 
t:17'J 
12911 
1281 
129~ 
12Al 
1294 
1285 
12A6 
12A7 
129A 
1289 
129" 
1291 
1292 
~ 291 

"~40"'" 016467 
00Uilo' 1'162767 
11134014' 1J17767 

"IH <J2 2' ""'''''7 
"'041120' ,,16401 
1)1'14032' "1102 
.042114' 1142702 
"0404'" 062702 
",U044' 010267 
.,114115'" flll5264 

11041154' 104404 

,,"HJ62' 3~57b7 
Ih,.064' fllH 4912 
004066' Pl0S1J0. 
80407'" "0041112 
.. 164072' ," 2704 
1f04P17!>' 805364 
."41 91 2' ."Ilt 74 

"1'94106' .12b64 
1104112' 016401 
.041 16' "12711 
"'lf4122' 06~421 
."4124' 111>711 
1I"'411~' (1132774 
111''''136' 801402 
Ptlf4l4P1' fl16407 
it0.144' 812774 
lIil4152' 
1904152' 11144"0 

lIit4154' tlfe4"'3 

1104156' 0"0"'04 

• 04164' 

"0416.' 1'101'1"'184 

.,114172' 0' 270. 

.0.176' ","0.01 

.04200' flll500. 
1t04202' In2774 
.04210' 0"1755 
.1'14212' 042774 
'0.'22.,' 0' fl41'17 

004602' 174042 
1'1910001 1 ""'34 
1740311 17403<1 
IH022 
004644' 

17776i! 
0059100 
1741i104 
0"'4770' 

0"000'" 

0"0"'02 
0"4770' 
.04714' 

18: 
2S1 

, , 

MOV 
ADD 
MOV 
CLR 
"OV 
MOVS 
BtC 
ADO 
MOV 
INC 

DVASAVCR4) .CSRA 
".CSIIA 
{lCSRA,ACSR 
!tCSRA 
CURLIN(P4),Rl 
(Rll ,11:1 
'177760. R2 
.5.98,R2 
R2,ASTAT 
TXTOP4(R4) 

;GET ADDP 0,. STATUS 
JMAKE IT TMT CSR 
,SAVE STATUS 
:KILL TRANSMISSION AND INT 
,GET ADDR OF CUR LINE 
,GET VALUE 
,LEAV[ ONLY LINE I 
I INDICATE TMT TIMEOUT 
:SET UP FOR ERROR CALL 
,SEE NOTF. I IN FRONT OF LISTING 

; ................................................................ . 
ERRORS,BEGIN ;TMT TIMEOUT , .............................................................. . 
'!'S'!' '!'"(10" 4 
BEO 1 S 
CLR R4 
BR 2. 
MOV .2,R4 
DEC TXTOR4 (fl4) 
JMP IITMTRUCR4) ,BAD RETUIIN 

;SUB GETS CLEAR TO SEND f'OR LINE IN DVASAV(R4) AND VCTSAV(~4) 

00473"" CTS 1 
904606' 
804154' 

1736b2 
1'120000 004602' 

904730' 
0009196 9"46i12' RTSSETI 

NllLLI 

MOV 
MOV 
HOV 
ADD 
MOV8 
BIT 
BEO 
MOV 
MOV 

(R6).,CTSRET(R4) ;SAVE RET ADDRESS 
VCTSAV(P4),Rl :GET VECTOR ADDR 
.CTSINT, (R I) : MOV IN INT ROUTIhE ADOR 
R4,CRI). ;SHOWS WHICH LINF 
BRlrCRll ,GET BRI LEVEL 
12000",!tDVASAV(R4) ,IS CLEAR TO SEND UP? 
RTSSET ,BR IF NOT 
CT5RET(P4),1I7 ;RETUIIN 
16,IDVASAV(R4) ;SET REQ TO SENO 

EXITS ;EXIT TO MONITOR. MODULE WAlT f'0l' INTERUPT, 
; INT POUTINE 
CTSINT: 8R 18 ;DIFr'ERlNT PIRQ'S , ..... _ .. _ ........ _ ........... -._-_._-_ .. -..... _ ..... -.--_.-.... . 

004172' 00"II"'\!' PIROI,2$,BEC;IN ; RTI AND QUEUE UP TO CONTINUE AT 2$ 
J •••••••• - ••••• - •••••••• - ••• - •••••• - ••••• - ••••• ---- ••• -. - •••• - ••• 

lS: , _ ..... -...... -... _ ............ --.... _--- -~ -... _.-...... _ ..... _-. 
PJRQ., l$, BEGIN , liT! AND QUlUE UP TO CONTI HUE AT lS , _ .... _ ........ _ .. _ ........ _ ........... -.. -.. _ ... _ ..... -._ ..... -. 

000002 2$1 MOV n,R4 ;.<;ET UP F'OR LINE I 
BR 4S 

311 CLR R4 :SET UP FOR LINt: ~ 

92000'" 1I"4b"2' 4$1 BIT e20009,GlUVASAV(R4) ,IS CLEAR TO SEND SET? 
BEO RTSSET :GO TRY AC;UN IF NOT 

"'~0040 0"'41>02' &IC f40,IDVAS.V(R4) lDISABLE DATA Sr.T CHG 1NT'S 
01'473"" MCIV CTSRET(P4),P7 ;Rt:TURN 

SEQ 91151 

5';0 1>152 



NLAA flEC/XU SrSTEM EXEPCISE~ MODULE 
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1294 
1295 
129& 
1297 
1298 
1299 
1l"0 
1301 
tl02 
1303 
1104 
1305 
U96 
1J07 
1308 '''4224 ' &60402 
1J09 "0422&' "U162 905030' 
13111 .04232' ,67762 00"000G 01115030' 
1311 .04240' 810462 00505"" 
1312 • .,4244' lIJUIl62 90511140' 
1313 
1314 
1315 
1316 "0425",' 022767 809"'02 90.,361'1 
1317 110.256' 8i'll4Ul 
1118 "04260' 805704 
1319 ""'426'" ""1402 
1320 8114264 ' '''''5004 
1321 .04266' .30402 
13n 1104270' 1912704 000002 
1323 504274' ,,113161 114350 
1124 
1125 
1326 1t194300' et 2702 005040' 
1327 IihJ4)04' !'IA5722 
1129 1104106 " .,9"'26 
lH9 "943\0' 82"227 11105050' 
1330 .,04114' ,,"'1373 
1331 "04)1 &' ,,05767 "'00424 
1312 ",,,4)22' ."1432 
1333 "04324" tHhl1 &7 0000&4 
1314 
IH'; .,04310' ""5767 0"0410 
tnt; ilJ4134 .. ~:>,g31 

1337 "04136' 104400 
1319 
1339 "'''4H~' iU 2707 000001 0"'0176 
1340 1'04346' 13"07 000000' 
1341 "0435" 1 a4407 .00000' 
lHl .04356' "35067 099362 
1141 .04362' "'''074& 
1144 
1145 19,,43&4' ."5742 
114& ':04366' 917762 0.0000G 111170 
1347 1t04174' 0n9,,2 
1348 &44376' &35722 
1349 ."4400' &1};,743 

NLAA DEC/XU SYSTEM EXERCISER MODULE 
NLAA.PII 

135" 
1351 ~d4402' "1&2," 000010 
1352 "04406' 011203 
D53 1l044h" ""5012 
1354 .,04412' IH0107 
115'5 
1356 
1357 
1358 
135q 
1360 
1361 1t04414' 005167 173544 
n62 ."4420' "014bl 
1361 ""44'2' 11105267 000146 
!l64 .04426' 026167 "0,,142 113510 
1165 1it04434' &01053 
1366 804436' lIJ"5067 "9"132 
1167 "04442' 'H 270" 001l212' 
\368 .04446' &12701 .11220' 
1369 .84452' ''''5110 
1370 .04454' t"'''401 
ll7i \J0 .. 4S6· I'H271 t 054130 
1372 1'104462' ""ilt27 
1173 ,,04464' 116002 000040 
t314 .0447e' I "506O "00040 
1175 .04474' 0227132 &80017 
1376 ""4500' 602416 
1317 "045112' ,,'0203 
1378 ,,"4504" ,,42703 11771O 
1319 "0451e' 962703 000060 
1380 ."4514' 1I0l6t 11199"01 
D81 "4520' ,,"62"2 
1382 '04522' ".6202 
1383 "04524' ""&202 
B84 "04526 ' ,,62702 0"0060 
1385 "04532' ''''2U 
!l!!6 .~4SH' "~~.!'!2 
B87 .04536' 0121U 042102 
IH8 "04542' .e52"" 
1389 ."'4544' ,,621'g1 01l0011J 
1390 &04550' 1il2"021 "0"232 • 
1391 "04554' "iHH6 
1392 ."4556' '''4411 "04510' 00£100"'" 
1391 
1394 
B95 '''4564' 
1396 .9456. ' 11'4402 0"0"0'" 
1397 
1198 ""457'" 011130' 
1199 '04572' , 77777 
140" 
Hel "04514' """00'" 
1402 1'04576' ""'00Ile 
14"3 .0.600' ,,00"0'" 
1404 1J04602" """0etl 
1405 .04694' 00"''''00 
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I 
,ALL POUTIN~5 COME HE~E WHILE WAITING yOP 1/0 
'ROUTIJIE F.ITHEP I( ICKS OF'Y SECOND LINE, NOTIYYS 
:ROUTINES or TIMEOUTS, OJ.! JUST DOES 8REAKS, 
,rtc ~CUTINES 1H'\1 fll{lSH Ul) BErORE !'!MEOUT VALU!;; 
,"lUST CLEAP LOCATION RETTA8(~4) +~ If' RECEIVER OR ~4 

,If TMT. 
:CALLED WITH A JMP TO TINKEP AYTER LOADING 

1'16 s WHERE TO RETURIi iF rUlE OuT 
R\ • HOW LONG TO WATT (IN SECONDS) 
1'12 a ('I If ITS A REC TTMEING OR 4 IF ITS A TMT wAIT , 1'14 s III FOR ACTIVE LINE 0, 2 FOR ACTIVE LINE 1 

I 
TlMKEPI ADD R4,R2 :rIGUPE OUT WHICH TABLE ENTRY 

MOY Rl, TIMTlB( R2) ,STORE HOW LONG TO lolA IT 
ADD fTIMt,TIMTA8(R2) ,ADD P~ESENT TIME 
MOV R4,R4TAB(R2) ,SAYE WHICH ACTIVE LINE 
MOY ~8,RETTlB(R2) ,WHERE TO RET TO, PLUS 

; IF THIS ENT~Y IN TABLE IS 
,0 THEN NO TIMEOUT WILL 
,OCCUR YOR THIS ENTRY SET 

CMP .2,LINAC'T : ARE 2 LINES GOING? 
BEQ TIMCHK ,BR IF YES 
TST R4 ;ARE WE LINE 01 
BEQ 11 , BR IF YES 
CLR 1'14 , IF NO MAKE IT 0 
BR 2. 

lSI MOV .2,R4 ,NE IIERE 0 80 NOW 00 1 

2'1 JMP GETNXT ,GO DO OTHER LINE 

TIMCHICI MOY 'RETTlB,R2 : CET AOOR Of' TIME STATUSES 
lSI TST (R2)+ : ANY NAIT GOING ON? 

BNE U ,BR IF' YES 
1111 CMP R2, IRETTAB+l 0 ; ARE WE DONE LOOKING 

BNE 11 ,8R BACK IF NO 
TST PASTIl' ,TIME FOR END OF" PASS 
BEQ 2. ,BR IF NO 
JMP EPASS ,GO REPORT END OY PASS 

2$1 TST B~KFLC : ARE NE ALREADY I N A BRF.AI' 1 
B2:Q 3. iaR IF NO 
EXITS ,EXIT TO MONITOR. MODULE WArT YOI' INTERUPT. , 

35: MOV .1,BRICYLG :SHOw WERE DOING BREAK 
BREAU, BEGIN ;TEMPORAR'i RETURN TO MONITOR •••• 
BREUS,BECIN ,THEil CONTINUE AT NEXT INSTRUCTIoN. 
CLR B~KFLC :SHOW NERE BACI( 
BR TIMCHIC 

U: TST -(R2) ,MOVE 1<2 BACK 
CMP 'TIME,·'0(~2) ,IS tIME UP? 
BGT 5. :BR IF YES 
TST (P2)+ :BUMP R2 BACK AGAIN 
BP 111 ,CO CHECK OTHERS 
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581 MOY 10CR2),p4 ;SET R4 CORRECTLy YOR WHICH LINE 
MOV (R2),R3 ,SAVE RETURN 
CLR (R2) ,CLEAR THIS ENTRY 
MOV R1,R1 :JMP TO TIME OUT ROUTINE 

,EPASS DOEs END Of PASS CALL AND PRINTS ERR SIJMMARY 
,IF LOCATION REPORT Is 'lOT 0 , 
EPASSI TST REPORT ,DO ERR SUM OR NOT 

BEQ 5. :BR IF NO 
INC MSGCNT ;COUNT A PASS 
CMP MSGCNT, PEPOIIT :TIME yOR A MSG1 
BNE 5. ,IF NOT EVEN 8, SKIP MSG 
CLR MSGCNT 
MOV ,PHYTlS,RIl ;YlND WHICH LINES ARE RUNNING 
MOV '5UM1+4,Rl : POINTS TO MSG 

lSI TST8 (R0) ,IS LINE IN USE? 
BMI 2. ,RR Ir YES 
MOV IS4I. 3~, (Rl) ,PUT xx IN • Of ERRS 
BII U 

2$1 MOVB 32. (R0) ,R2 ,CET • OF ERRS 
CLRB 32,(R.) ,PESET ERR COUNT 
CMp 117,112 :ANY GOOD MSGS 
BLT 3S ,BR IF' NO 
MOV R2,P3 ,PUT IN MSG 
BIC .171170,R3 ,LEAVE ONLY LOW DIGIT 
ADD .60,1'13 IMAJ(!: IT ASCII 
MOVB R3,HR1) ,STORE IT jowAY 
ASR R2 ,CET NEXT DIGIT 
ASR R2 
ASR R2 
ADD .60, R2 ,MAKE IT ASCII 
MOYB R2, (I'll) ,PUT IT IN "ISG 
ElR H 

311 MOV 142102, (RI) :PUT IN AN "SO' YOR BAD 
411 INC R" ,BUMP LINE POINTER 

ADO 11O,1'11 :POINT TO NXT MSG 
CMP 110, 'P~YTA8+20 ,DONE 
BNF. 11 ,GO DO MORE 
MSGN., MSUM, BECIN ,ASCII MESSAGE CALL WITH COMMON HEAD Ell 

551 
ENDPse. IIEGl N :SIGNAL END OF PASS. CONTINUE AT RESTRT 

MSUMI SUM 
-I 

MSGCNTI ° COUNTS END PASSES YOR MESsAGE CALL 
MASKI " USf'D FOR BIC'I'IG IN LOOPS 
NXTLINI e AOR OY NEXT LIN 
DVASAV: 0 HOLDS OVA F'OP ACTIVE LI" 

,,' HOLDS OVA fOri ACTIVE I.tl 
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140fl .046Bfl· B"""B0 VCTSUI 1'1 ;HOLOS VCT fOR J.CTIVE LI0 
t 4",' .B4611'· '"lI'l000 '" IHOLOS VECTOR fOil ACTIVE Lll 
141'18 1804612 • ""506"" AMSG8n MS"BF0 I ADDRESS OF HSG BUffER " 
1409 .B4614· 0B1110' M5G8FI 'ADDRESS OF MSG BUFFER 1 
141" '04616' It 1"'1""0 HECADII' 0 :CURRENT REC WORD POINTER 
1411 "4621'1' £,'".'000 " ;CUIlRENT REC WORD POINTER 
1412 .04622' """"01'1 RECCNTI " IREC BYTE COUNT FOR 0 
1413 "0 .. 624' ."0"'0~ 

'" 
IPEC BYTE COUNT FOR 1 

1414 1104626 • ""0000 PECTI"I 1'1 : TEMP HOLDS TIME OUT VALUE fOf' A PEC 
1415 ""463~' """'",''' " ISAME BUT FOR LINE 1 
1416 .04632' 11"000" SYNCNTI 0 :COUNTS HOW MANY SYN CHAPJ.CTEPS PEC 
1417 ,."4634' ",,,,,,,,,,, 

0 : SHOULD lOUT fOR. 
1418 "04636' BiI"0"'0 LINACTI 

'" 
IHOLD THE NUMBER Of LINES RUNNING,0-2 

1419 .",4640' 1111111"'"" ABOPT, 111 ; ABORT FLAG fOR LI0 
142" BB4642' 1'1000B0 ° : ABOIIT FLAG FOP L 11 
1421 1104644 • ""0000 CUPLI!" ° IPOINTS TO STATUS BYTE fOil CUPRENT Lt'" 
1422 11",.,.646' 19000'0 0 IPOIHTS TO STATUS BnE FOR CURRENT LII 
1423 "tH65\'1' 00265' • PECDI RECDN :iiHEIIE TO pIRC AFTER pEC DONE 
1424 '04652' ''''2660' IIECDN+4 

;HOLDS 1425 004654" 01hJ01'10 EPRWol '" ERR 100PDS TEMPORAR I LY 
1426 11014656' 00i!00a I' :HOLDS EPR WORDS TEMPORAIlILY 
1421 "014660" 0'41"'00 LOOPI " :HOLOS LOOP COUNT FOR LINE • \'I 
1428 "til46fl2' ""00110 0 :HOLDS LOOP cnUNT fOR LINE • I 
1429 B04664' 0ol000'" RECRTNI 0 ;HOLOS RETURN AoDR fOR LINE .O 
141d 304666" ,,"000" 0 ;HOLDS RETURN ADDR FOR LINE .1 
1431 ,,"4610" IHh'000 TXAoPl1 0 : HOLDS 1 ST ADDR TO TMT FPOM, LINE" 
1432 ",,4672" 01110000 0 ISAME FOR LINE 1 
1433 "04614' "1'10000 TXADR21 0 IHOLDS 2ND ADoR TO TMT FROM, LINE" 
1434 Ih14676" ,,""800 0 : SAME fOR LINE 1 
1435 "3471'10' 000B00 TXCNTlI " .HOLDS 1ST TMT COUNT FOP LINE" 
1436 "47"'2' ""8000 " r SAME FOR LINE 1 
1437 1J04 704' IH"'000 TXCNT21 0 ,HOLDS 2ND TMT COUNT FOR LINE 0 
1438 Itw4106' 800001l 0 : SAME FOR LINE 1 
1439 ""4710' ""01'100 TMTTIMI 0 : HOLDS T1 ME OllT TJ ME I'"OR LINE" 
1441'1 004112' ""008., 0 ;SAME FOR LINE 1 
1441 &04714" &00080 TMTPETI 0 I HOI-OS RTN ADDR FOR TMT. LINt: " 
1442 1104716' &"'0"'''0 0 : SAME rOR LINE 1 
1443 &04120" "~00"0 TMToONI 0 ,FLAG ,.011 WHEN A TMT IS DONE 
1444 ."4722' 000000 0 ;SAME 1"011 OTHER LINE 
144') 1",,4724' 1IB0B0" TSYNCTI " :HOLDS • OF SYN CHAP TO SEND, LINF: " 
1146 1'04126' 81'100100 0 ,SAME FOR LINE 1 
1447 '(47)0' &000B0 CTSRETI " ,HOLDS RETURN ADDR fOR CTS 
1449 '04732' 1'1801'1"0 " :SAME fOil LINE 1 
lU9 .. ,,4134' "000"0 foFLAGr B ;0 IF HALF DUPLEX, 1 IF' FULL 
1450 804136' "If 0 COl 00 0 
1451 •• H140· "t'''''0B RCYTOI ., ICOUNTS REC TIME OUT RETPYS 
1452 &1'14142" "IJIIJ0B" " I4H ""474." 0110000 BRKFLGr 0 lIS A ONE DUllING BREAKS 
14~4 ."4746' f00"0a PASTIM: '" ,HAS A 1 WHEN ITS TIME FOR END Of PASS 
14')') .,,475\)· 300C0100 OROPR41 e ,EXIT FLAGS 
1456 .04152" t"""B0 It 
14~7 •• "..,54' ."'0"'00 DTEIIR4r 0 
1458 "164756' 300000 III 
1459 ,''''76'''" ""0000 CIICR41 III 
1460 .04762" 0"'0000 " 1461 Itlt47b4' """'880 PCTOP4I 0 

'ILU DEC/XII S'lSTE'" EXEPCISER MODULE 'UCYll 27(732) 20-MIIy-76 12126 PAGE 10 SEC!'; "1 5b 
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1462 IM476f>' 1J"0011'" 0 
1463 1J04710' 00000'" TXTOR4. II 
1464 1J04712' 1t.t0000 0 
1465 IhU774' ""1'10"0 fDBKR41 0 
1466 t'HI4176' 1J0II"00 0 
141>7 1)05000' 000000 CHKR41 0 
141>9 .0~002" l'Iai!0B0 e 
1469 
1470 
1471 
1472 ;111 Hl8 ADDR O~ VECTOII 
147) : R0 HAS LINE • IN LOW BITS, IIETURNS WITH ADDR OR VECTOR IN III 
1474 1£'05004' GETADPI 
1415 HS004' (t1004& MOV k0,-lRb) ,SAvE: R" 
1476 ""5001>' 1t42700 17776O BIC 117776e,RA :SAVE ONLY LINE. 
t 477 ~05"12' ,,"1404 Ifl flEQ 2. ;DONE 
1478 1t051H4' fl62101 000010 ADD tlB,Rl :BUMP TO NEXT LINE 
14H ""502"" 01151011 DEC 111'1 I ADDEO F.NOUGH TI MES? 
14119 "115022" "",.nn BR 18 ;GO BACK 
1491 t'HI5024' III 2&.0 2S1 MOY (R6)+,1I1'1 :IIESTORE RI! 
1482 ""502&' 011;9207 IITS PC :PETURN wITH OVA IN Rl 
1483 
1484 
1-115 Ih1503"" 8"00B0 TIMTA8. 0 ;WHEN TO TIME OUT fOR REC, LINF: 
141!6 .05032' .1t0I!J00 0 :WHEN TO TIME OUT fOR REC,LINE 
1481 005034' 111I01U'0 II :WHF.N TO TIME OUT fOR TXT, LINE Cl 
1488 "05036' I!J1'I00B0 0 ,WHEN TO TIME OUT 1"0 TXT, LINE I 
1489 ."~04"" 000000 RETTA81 0 :WHERE TO RETURN fOR IIEC LINE II 
14911 .,,,5042' 300000 0 : WHERE TO RETURN FOR flEC LINE I 
1491 11050 ... • "0000" '" 

I WHERE TO RETURN FOR TXT LINE 
14q2 "051J46' 01J00"" ° ; WHERE TO RETURN fOR TXT LINE 
1493 
149. "05050' 800"00 114TABI I HOLD ;14 rOR RETURNS 
1495 pa5052' 0"0000 0 
1496 eiJ5054' 0001!00 ° 1497 00505&' "1J0000 
1498 
1499 

MSGRF01 1')1'10 .. B5060· 0"019 .BLKW 520. ; REC BUFFEp FOR LINE" 
151111 .0711J0' 0"'010 MSG9F11 .BLKW 520. :IIEC BUFFER FOR LIIiE I 
151012 e11120' 177777 F'ILLI 177177 :4 CHARACTERS OF' flLLF:R BYTES 
1503 .11122' ,77717 177777 
1504 fU1l24' .111416' ADIIOPI MOROP 
1')0') ell126' 177771 -I 
1506 .EVEN 
1507 1t11130 • 005015 IH4523 041')16 SUMI • ASCII <15><I2>'SINCE LJ.ST MSG PER t hl:., IN OCTAL '<l5~<12> 
15068 11'11136' .,'iH05 "40514 052121 
1509 elltu' 11464411 04152 ) 0')1/1 i'J 4 1'1 
1510 .tl t52' 051105 846£140 041111 
1511 DI1160' 1'126105 044449 921i1l1& 
1 '512 0tl166' 1141 5t 1 1'14B524 "20114 
1513 IIItll74' "050t 5 
1514 e11l7b' r44514 !!425tl> 02144,1 .ASCII 'LINf • F:PRS'<15><12> 
1515 lin 1204' ~20"40 051105 1'15t"i22 
1516 IHI212' 0115015 
1511 IU 1214' "'0",60 II!2645"i 01141161'1 SflM) : .ASCll '1'I0--(lI,,'<IS><i2> 



NLH DEC/XII SYSTEM EXERCISEIo! MODlILE MACYll 27(732) 2t-MAy-7b 12126 PAGE 11 SEQ 1'1157 
NLAA.F'11 

151~ 911222" 08501'5 
1519 '11224" 838460 026455 'H01'6~ .ASCII '81 --a!l'< 15>< 12> 
1520 811232 " ,,115015 
1521 "11234" "Hk'60 ,,26455 01".,611 • ASCII '1'12--"'0"<15><12> 
1522 .11242' "85A1S 
1523 e11244" 831460 1'126455 IH~"b" .ASCIr "0]--""',, 5><1 2> 
t '524 IU 1252" 1",511115 
1525 81U54" .,3206" 026455 0HHl6V1 .lSCI! -04--",,,'<15><12> 
10;2& 9112&2" ;;~'501S 

1527 811264" 012463 026455 010"'60 .ASCII '05--"'0"<15><12> 
1528 5f11272' ,,8511115 
1529 il11274" eH860 026455 8 '1'11116 A .ASCII '06--"'8'<15><12> 
1530 .11302' 0115015 
iSH 81 il0.' 1133460 026455 "j0~60 .UCII '87--",,,'<15><12> 
1532 011312" 805015 
ISH "11314" 1l'0061 026455 030069 .ASCII '18--"0'<15><12> 
1514 "11322' ,.05015 
1535 .11124' IH8461 82b455 1l30"'69 • ASCII ' 1 l--CII8'<1 5><12> 
1536 0113)2" 005815 
1537 011334" 0H061 026455 "30"'60 .ASCII ' 12--"'0'<15><12> 
1538 811342" ,,"5815 
15Jq .1134\" 0)1461 026455 930060 • ASC II '13--"0"<15><12> 
154~ 011352 " 1'105015 
1541 011154" 0)2061 826455 030060 .ASCII '14--"'8'<15><12> 
1542 I!HU62" "05015 
15H 911364' 032461 026455 "30060 .ASCII 'IS--CII0'<1 5><1 2> 
1544 1'11372" "85815 
'545 ,,11 374" 033861 026455 030"'60 • ASCII '16--ClJ,'<15><12> 
1546 ,,.1402" "851"5 
1541 11111404' 03)461 026455 0300&0 • ASCII '17--"'8'<15><12> 
1548 011412" 005015 
1549 
1551'1 1t11414" 0"" • BYTE " 1551 1!11416' .EVEN 
155? : 
1553 IH1416" 044514 042516 05344" MDROPI • ~SCIZ 'LINF WAS DROPPED' 
1554 "11424" £;51501 04204" 047522 
1555 011432" 050120 842105 000 
1556 800001 .END 
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ABOF<T 904640R 889 .. 914- 9]9 1113- 115h 1189 1237- 1419. 
ACSP 1J0"052R 4771 997. l11h 124"-
ADDP '00006R 456. 651 70S 
ADROP IH 1124R 790 15041 
AMSGBF "04612R 748 817 843 1"53 H88. 
ASB 8"'0056R 480. 
ASTAT 800"54R 479. 1003- 10"4* 18U- 1112- 10U- 1058- 1095- 109h 1124- 124&-
AWAS ."0a&0R 41111 
BOCNV ~ G 11 
BEGIN 60"'00""R 45,U 632 633 661 662 675 727 790 871 872 979 991 1006 

1016 1044 1045 t869 11.1 1127 1233 1227 1249 1279 1283 1340 1341 
1392 1396 

BITIt! ""0"01 490' 
BIrI H00"2 490. 
BIT1"" s 802"'0'1 498. 
BITll z 8040"" 490. 
BITI2 ~ "to"0" 490' 
BITll .20"0" 490, 
BITH It40"00 490. 
BITI5 ~ 10000'" 490. 
BrT2 "000"4 490, 
BIT) 'M001" 490' 
BIT4 ,. 1100020 4901 
BITS z 1f0004~ 490. 
BIT!> 8"'010" 490' 
BIT7 ,. """2"0 490' 
BITS ,. H040" 490. 
BIT9 '" .0100" 490, 
BpEJKS~ 10U07 490. 661 662 871 872 10U 1845 1340 1341 
BPKFLG ."4744R 694- 711 1335 U39- 1342- H531 
BPI ""00t2R 4581 91) U58 1269 
BP2 3"0"'13R 459. 
CDATASs 104414 490. 
CEk "03142R liP 5 t077 1093. 
CHKP4 "05000R 6Q",- &91- 1043- 1046 10'51- 14671 
CKMSG ,. ...... G 4901 1041 1068 
CRCMSGz G 490. 1814 1076 
CRCR4 1t04760P 682- 683- 1099- 1103 1108- 1459. 
CSRA Ihl""'50R 475. 996- 1119- 1238· 12)9- 12"" 1241-
CTS '''4hl6R 762 A"8 842 1265' 
CrSIN! "04154R 1267 12'17. 
CTSPET !tUB0R 1265- 1272 1291 14471 
CURI.IN l'04644R 7.",- 7A1 8)0 890 998 1861 10n 1096 1120 1138 1242 1421' 
DAUEP .".2576R 10"2 101" 
DATCKS- 104417 4901 
DATERSs 11'4405 490' 
DERP ,,0t.264R 7&5 7771 
DEVSETa: ...... G 4911 614 
DONF • 90760R 6QA 719 • 
DPOP ""IHM' 784 71181 83) 895 
DPOPR4 ,,"475dR &78- b7q- 789- 791 796- 1455' 
DTEII1I4 &d4754R 6i1"- 6AI- 1014- 10t8 t023- 14571 
DVASlV ",04602R 707- 766- 771 777- 812- A29. 883- 894- 9111- 925* 938 984* 996 

1038- 1117 11 18- 1119 1161 1191 1238 1270 1273- 1289 1290- 14041 
DV rr'l I Clf0014R 461t, 610 
ECOUNT "1ii0252R 560. , ",R'h 
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ENOPS'· 1,,4..,2 490, IHb 
ENDS • 1iiIH0) 49i" 632 675 727 
EPASS .0H14R 7'U 113) 1361 t 
EPRCNT ~""h")dll 46" 
EPIILVL ."0'7211 499. 793 932 992 U15 
ERIIN, ~ 1144'" 490. 
EPROIiSa 1044"4 490. 10P16 1016 1101 1127 1249 
F.PllTAB .hhH12R 5411 
EIIRWO "iJ.b~ 111 943- 956 968- 961- 997 1001 1812 1425' 
EXITS - '''4400 490. 736 865 1111.8 1275 1337 
F'OBICR4 804774R b9S- 689- 87.- 873 878- 1465' 
fOF'LlG .".7)411 73h 742- 841- 916 951 1162 1449. 
fORCON .ilI744R 848 8611t 879 893 
fDTO .0210611 90;8 899' 
P'ERII IUI301'1R 754 780' 
F'F.RIII eel 30211 779 71111 
F'ILL 011120R 761 907 854 15e2' 
fTBUF' 80364211 1193 121'12' 
GERR eiH540R 811 829. 
GETlIOFl IIIA5004R 706 709 14741 
GETNXT "'''065.,R 6971 704 774 1323 
GETPU .. '84413 49"', 
GWBUrS- ,.,4412 49"" 
HEFIFI ff015461'1 822 810' 
INIT ."00221'1 4641 
JERP .0204"R 847 856 888. 899 
LINACT ,,"4636R 696" 711" H9 77". Ill6 141" 
LNOONE lel240R 71i,. 797 826 884 
LOOP • 04660R 712- 767- 768 823- 824 88" .. 881 1141- 1427 • 
LPCNT """,1661'1 497. 768 824 881 
IIAP22S: '044115 49O. 
MASK .04576R 615" 639 641 645 647 .. 1402' 
1010 z •••••• GX 715 
"'DAUB ."0272R 5841 
IIO"'TlIB .01l312R 611. 
"'DROP 811416R 1504 15531 
"'OONA'" 81l"000R 4541 
IIOD5P 04"'H64R 465 4881 
MSG & •••••• G 49O. 1054 
IISGB~'" .05060R 1408 151'10. 
MSGBF'I 8,,7100R 14119 15011 
IISGCNT .;,)4574R 65811 '36)- 1)64 1366- 14." 
IoISGHED= ...... 49O. 757 88) 849 
"'SGNS = 104411 4901 790 1392 
MSGSIZ:o: G 4ge. 749 758 804 III 844 851 u73 
HSGSS ,. 104416 490. 
MSGS 1111441'16 490. 
MSUN 034570R \392 13981 
NULL "0415lR 1274. 
NXTL IN "",41>1"",11 695- 697 699 782· 14831 
OACN .... ....... 11 
ONEfI£C &.HI34R 501 7155' 786 
ONETMT f014S6R 502 81H 
OPEN z P000.,,' 455 461 468 469 47. 471 472 473 414 415 477 479 48O 

481 490. 
PASC'NT .,0"026R 466. 

NLAA DEC/XII SYSTF." EXERCISER MODULE MACYtt 21(732) 2111-MAY-16 12126 PAGE 35 SEQ 0160 
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PASTI'" ,04146R 693- 729- llli 14541 
PHYTAB 800212R 519. 636 (4) 656 695 697 722 125 1]67 139O 
PI ROS :0: 8000"'4 490. 979 99\ 1223 1227 1279 1213 
POPSP ,. Ifi"57:>1> 490. 
POPSP2- 021626 49O. 
PP tJ010lbR 716 718' 
PPF'O ,0IH"R 741 819. 
PPF'DI .011>10R 843. 982 
PPH[lM .01 )72R 744 802' 825 
PPHD"'2 'I'ItS2~R 816 9231 8)4 
PPHDS '''107'''R 747. 769 
PPHOS2 ltll12HR 7')t> 7671 787 
PIITY 808O",,, 490. 
DI)"V~ , .",,,,111 .. ,,, .<1"'" 
PPTYI '1:)0"4,, 490. 
PRTY2 z 1001"''' 490' 
PPTYl ,. 8""140 4<10' 
PRTY4 .00200 458 4'59 49", 
PPTY5 • 1106024'" 490 • 
PRTYt> .. • 0e300 490 • 
PRTY7 "' ""''''340 490. 
PS z 177776 490' 
PS" .. 177716 490 • 
PUSH = (",574b 490. 
PUSH2 .2464" 491 .. 
ploIPCNTa ...... 490. 673 
OUES "' 'il4401 490. 
RC'TOR4 ""n64R 684- 685. 1125- 1129 1134- 14611 
Rcno N4H0R 713" tin 9 .. 1114- 1115 1115- 1451' 
RDTO &e3230R 9"'0 922 Illll 
REC .0212.lR 753 821 846 9.91 
RF.ClDR ",,461"R Hh 81H 841- 963- 9U" 141.' 
RECCNT .04622R 749. 7">0" 811- 819· 944" 145- 965" 1412' 
RECD ,",46S0R 972 14231 
RECON ',,2654R 979 1035' 1423 1424 
RECERFI •• HI56R 1059 10961 
RECINT • n230R 911 930 • 
RECPTN ,,"466111 899 .. 91'19· 919 11178- IOU 1116 1429. 
RECTIM IUl4626R 751" 152· 82"- 923 14141 
RfPORT lHiU64R 4941 954 1056 1861 11/183 1093 1)61 , 364 
RERR ,,1I24S,-R 951 962 982. 
RF-STRT '''''',)lbR 4112 66O 67)' 
R£TUB .05040R ,,,,4"- 1079'' , 217· llU- ll26 1)29 1489' 
RPIRO .e2444A 972. 9771 
RRET .iJlt04R 1 "31 1,,79' 1085 1"'90 111'19 
RSTPT e0""'62R 4112. 
RTSSET ."'4144R 1271 12731 1289 
R4UB ."!S050A 131 I" 1494_ 
SIIAOFl • .,e"52R 4761 
SPAPEI .,00202R 5"" 
SPARE2 Ifllfl2~4R 505. 
SPAREI 4tlfi!l21!IIR 5"" 
SPAIIE4 •• unI0R 507t 
SPOINT 0a802411 41>5_ 617 
SPSIl ~ "01l040 It 411 3 
5111 iMI/I01bH 41> II b19 
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STAIIT 100332R 464 610. 
STAT "00e2eR 4631 
SUM "'llleR 1398 151'171 
SUlll 0U214R 1368 1St 7t 
SVR0 '0~032R 4Sg: 
SYRI "00034R 4f19. 
SYR2 eta0010R 4701 
SYRl IU!0041'1R 47 It 
SVR<i ijiJiii142R 4i2i 
SVR5 119"""44R 473. 
SVR6 800046R 4741 
SYNC :.t0el74R 500' 
SYNCN'l' &ii.~;2R 9,5- 945 Ii!e_ :~16e 
TIDONE 8037"6R 1195 1215' 
TlEXIT 803634R 1190 \199' 12.8 1212 
TIMCHK .04300R 721 1317 13261 1343 
TIME = ....... 49", Il'" 1346 
TIMELN """',7eR 4981 7'51 752 763 ,.9 820 859 860 
TIMKEP &04224R 862 926 1178 13"'81 
TIMTAB "~5030R 11 .. 9. 131"* 1485. 
TMT st0H7f1R 7t14 810 855 1152' 
TMTOON e04720R 864* 868 888- llSJ- 14411 
TMTINT eol1546R 1156 lUll 
TMTIIET 804714R 1152* 1t68 121h U3' 1232 125'7 1441' 
TMTTlM 804710R 763* 889* ln4 1419. 
TPX = IHhl"00 490. 
TIIAPX = """020 490' 
TSYNCT liol4724R 951* 116",* 1165- 12"'2 1206* 1445. 
TXAOIII .,0467011 757. 803* 849- 1289 1210* 14311 
TXAOP2 e04674R 761· 807* 854- 1196 1197* 143U 
TXCNTI ..,4700R 7'58- 7'59* 804* 805· tSl- 852- 1192 12U* IUS' 
TXCNT2 "34704R 7"'* 806* 853- 1194 1198- 14)7' 
TXTO 103772R tt 73 1237. 
TXTOR4 .ta4770R 696* 697* 1247* 1251 1256. 146)' 
VCTSAV ~"b06R 71"* 9t0 1154 1266 14061 
VECTOR 000010R 4571 708 
WAIT = ...... G 499. 659 
WASADR lf9"Iil54R 478. 
Xf"LAG e00005R 455. 
X4 l,tlll14R ,,,72 1",9)' 
X'5 "",ll24R 1057 1084 1087. 1094 

:: 'HIC37R 150'" 15011 1551. 

• ABS. e""'~00 10A 
1111437 0"1 

, EPPORS DETECTEO: 1 , OEFAULT GLOBALS GENERATED: 

*NLAl. NLAA/SOL/CRF': SYM=OOXCOM. NLlA 
PUN-TIMEI 7 12 t SECONOS 
PUN-TIME RATIO: 117 / 21=4.1 
COPE USED I 8K (IS PAGES) 
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.REM , 

IDENTifICATION 

PRODUCT CODE: MAINDEC-l1-DXN1A-A-D 

PRODUCT NAME: DECNET DEC/Xll SERVICE EXERCISER MODULE -2 

DATE. 

MAINTUNER: DFC/Xl1 DIAGNOSTIC GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICr. AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIpMENT CORPORATION ASSUMES NO 
RESPONSIBl1,ITY FOR ANY ERRORS THAT MAY APPEAR WITHIN. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COpIED IN ACCORDANCE wITH THE 
TERMS OF SUCH LICENSE. 

DIGITAL EQUIpMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
USl Op RELIABILITY OF ITS sOFTWARE ON EQUIpMENT THAT IS NOT 
SUPpLIEO BY DIGITAL. 

COPYRIGHT (C) 1976 DIGITAL EQUIpMENT CORPORATION, MAyNARD, MASS. 

SEQ 0162 
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IDENTIFICATION 

PRODUCT CODE: MAINDEC-lt-DXN2A-A-D 

PRODUCT NAME: DECNET DECIXtl EXERCISER SERVICE MODULE 

DATE. 

MAINTAINERI DEC/xtl DIAGNOSTIC 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 
RESpO~SIBILITY FOR ANy ERRORS THAT MAY APPEAR WITHIN. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COpIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENSE. 

DIGITAL EQUIpMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
USE OR RELIABILITY OF ITS SOFTWARE ON EQUIpMENT THAT IS NOT 
SUPPLIEO BY DIGITAL. 

COPYRIGHT ec) t976 DIGITAL EQUIpMENT CORPORATION, MAyNARD, MASS. 

1. ABSTRACT 
N2A? MODULE IS ~ SERVICE: MODULE WHICH MUST BE USED WHEN 

ANy DECNET DEC/XII MODULE IS USED. IT MUST BE CONFIGURED 
AFTER THE LAST DEC~ET D~C/Xtl MODULE AND IN FRONT OF THE CLOCK MODULE 
AND ALL OTHER NORMAL DEC/XII MODULES. ITS PURPOSE IS TO PROVIDE A 
PAUSE POINT IN THE RUN TIME EXERCISER TO ALLOW ALL ~OOES TO GET ALL 
PHONE CON~~CTIONS MADE BEFORE EXERCISING BEGINS. IT ALSO PROVIDES A 
DNl1 HANDLER FOR AUTO CALL UNITS. (NOT YlT SUPPORTED) 

2. HARDWARE REQUIREMENTS 

NONE 

3. SOFTWARF REQIREMENTS 

N2A? SHOULD ONLY BE USED IN A DEC/Xli EXERCISER THAT ALSO CONTAINS 
THE NIA? ~ODuLE, A CLOCK MOOuL~, AND ONE OR MORE OECN~T DEC/xtl MODULES. 

4. OPERATING PROCFDUPES 
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IF SR1 HAS BIT 0 SET TO 0, THE MODULE WILL TYPE OUT A MESSAG~ 
REQUESTING THAT ALL PHONE CONNECTIONS SHOULD BE MADE. WHEN THIS MESSAGE 
IS TypED OUT ON ALL NnDES, THE OPERATORS MAY BEGIN TO DIAL ALL 
MANUAL CONNECTIONS. WHEN DONE, THE OPERATOR AT EACH NOOF. SHOULD 
TYPE A CARRIAGE REtURN, ALLOWING THE EXERCISING TO ~EGIN. AT THIS 
POINT THE N2A? MODULE WILL DESELECT ITSELF. 

IF SRt HAS BIT A SET TO 1, THE MODULE WILL ATTEMPT TO DIAL 
pHONE CONNECTIONS USING DN11'S. DVA,VCT, AND BRt SHOULD 
BE SET TO THE LOWEST ADDRESSED DNlt. THE MODULE WILL TYPE A P. 
PROMT REQUESTING THE FIRST PHONE NUMBER. IT WILL ACCEPT ONLY DIGITS, 
DO NOT TYPE .'S AS PART OF THE NUMBER. TypE A CARRIAGE RETURN AT THE 
END OF THE PHONf NUMBER AND THEN THE MODULE WILL ATTEMPT THE PHONE CALL. 
THE MODULE WILL TYPE ~NOTHER P' WHEN IT HAS SUCCESSFULLY DIALED 
THE NUMBER, AI.LOWING FOR ANY NUMBE~ OF DN11'S TO BE USED. 
A CARRIAGE RETURN WIT~ NO NUMBfR INDICATES YOU ARE DONE USING DNll'S 
AND THE MODULE SHOULD CONTINUE ON. IT WILL THEN GO ON TO THE MANUAL 
CONNECTION PHASE AS DESCRIBED ABOVr.. 

THERE ARE 4 ERROR NUMBERS TYPED OUT FOR DNtl PROBLEMS. 
THf.,Y ARE: 

o a PND (PRESENT NEXT DIGIT) BIT NOT SET 
1 a POWER IN ACU FAILED OR ACR (ABANDONED CALL AND 

RETRY) BIT SET 
:2 a SOFTWARE TIMED OUT AFTER WAITING 3 MINUTES FOR 1 CALL 
3 a POWER NOT ON IN ACU (AUT0-CALL UNIT) 

••• * •••• *** •••••••••••••••••••• * ••••••••••••••••••• * ••••••••••••• * 
IMPORTANT 

EVERY NODE TO BE EXERCISED MUST REACH THE MESSAGE P' IF SR1 HAS BIT 0 SET, 
OR wDIAL ALL MANUAL CONNECTIONS" IF SRt BIT 0 IS A 

ZERO BEFORE ANy OTHER ACTION, INCLUDING ENTERING PHONE NUMBERS 
OR MANUALLY DIALING CONNECTIONS, IS ATTEMPTED. OTHERWISE 
LINES THAT APPEAR TO BE SET UP MAY HANG UP BY THEMSELVES BECAUSE 
THE OTHER SIDE OF THE LINE HAS NOT CONDITIONED THE MODEM TO ACCEPT A CALL. 
••••••••••• * ••••••••••••••• * ••••••• * •••••••••••••••••••••••••••••• 

AFTER ALL MANUAL CONNECTIONS ARE COMpLETE AND THE OPERATOR TypES 
A CARRIAGE RETURN, THE N2A? MODULE WILL DESELECT ITSELF BECAUSE IT 
IS NO LONGER NEEDED. 

5. OPERATOP OPTIONS 

THE ONLY OPTION IS TO SET SRt BIT 0 TO ~ ONE TO ALLOW THE 
fo10DULf TO DIAL AUTO DIAL lINITS. (THIS OPTION IS NOT YET SUPpORTED) , 

SEQ 0164 
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185 
186 
187 
198 
189 
190 
191 
192 
193 
194 

&1It0"'''oII' 

It"""",,' ifil300S' 

'''''''''6' '''0''10' 
,,"0"12' 
.d901 ~., 
""'''014' 
".,"016' 

1'""",20' 
lIiJlltll22" 
H0024' 
0010026' 
~1Il"")'" .,,,""')2' 
.. ","034' 
10""36 ' 
11"004'" 
.0""42' 
1".,""4.' 
eiJ0"46' 
'''''050' 
"""52' 
&B""'51' 
""il54' 
11"111054' 
"""056' 
"0""6'" 
• .,"062' 

"""164' 

.00164' 

,,3tt t6 
000 

1752"" 
"e"15'" 

20il 
090 

"""",,1 .''"0"" 
14"0"" 
0,Ul164' 
"BB164' 
,,,,,,,.,0 

""''''''''''' 0"00"0 
&""00" 
",,""00 
08"0"" 

"0"""" .,,"""" 03"""0 
""00"0 

IIIB0"00 
00"0"" 
0300"" 
31101164' 

.""164' ""'024'" 

.00166' 11127A0 

'''0172' "058.,1 
"""'114' 1,,''>301 
'''0176' \9111376 
1100'01'1' ,,"5 )00 
H1l201' ""1111 
"0"204' 017767 
000212' "a5077 
1t0B216' ,,"5067 

114"501 040 

""002" 

,,0"0i10G 8""5o,, 
000.,00G 
0110412 

N2U DEC/Xli SYSTE" EXERCISER MODULE 
N2U.Pll 

195 OB"222' ,,32767 1100""1 1715&6 
196 fh!l"23'" 801""2 
197 100232' Be0167 111"0346 
198 '0"236' i'167"4 177544 
199 "'0242' .,05014 
2~~ !:Je~244' SI2'1i!'0 ~0!!!65b' 
2111 '0"251'" 0e!i"01 
2112 """252' 0e5067 800376 
2"3 11101125b' '04567 00""0"G 
204 11110262' ~0"7t4' 
2"5 3fJ.,264' 105777 "",0"0G 
2.,6 .9i1270' 1110375 
2"7 '''''272' 1177"2 ."'''00G 
2i18 .,0"276' 142702 ".'29" 
2i!19 lta81"2' 120227 80"015 
210 110.,306' "Ill 43irJ 
211 ".,31O' 1627"2 ""886" 
212 .0"314' .,,"3363 
211 ""316' 12B227 ,,00117 
214 880322' ""1486 
115 '''''324' 120227 00""12 
216 ,.,0130' ""235'\ 
217 '0"332" 110220 
218 ,1l,UH' "05201 
219 ""336' ,,884"4 
2211 '"'34''' 
221 e.l"H'" "'''5701 
222 ""342' 8"175" 
223 11 .. 0344' 114002 
224 1Nt"346 " ,""5301 
225 ''''''350' 11627 .. 2 .0"06" 
226 .,80154" 118267 "8.342 
227 '0"360' ,,"4567 0""."G 
228 lJoi,"364' 8""722' 
219 """366' "B1Il736 
230 "il370' '04567 "0011l0,,G 
211. ee!!!74' e!'l!!"?24' 
232 1hl0376 ' ,",,57"1 
2H .",H0'" 001082 
234 ""402' "il0167 """176 
23'> 1f1oJ0406' ''''02411 
236 '00411'1' ." 27"1 "00656' 
237 ""'0414" ,,12714 """""1 739 ''''''.2t!' 1)05114 
239 eef422' I lie 445 
24i1 .00424' ",.,,,415 
241 ""426" f32714 "",,20" 
242 ''''04)2' tl0h'01 
241 .,""434' ~""774 
244 .. ","436' 042714 "",,20" 
245 ".,442' tl32114 14""00 
246 80111446' .,1"1335 
247 ,,"'''.50' "'''14 ",,,,,.,21'1 
2t8 ""454' 01110111 
149 ""0456' 1'100432 
25" "0460' 112304 ""'0"'''1 

MACYtt '7(732) 19-MAY-76 111135 PAGE 5 

10MOD eN2AA >, 17521111,35",4,"'" 
MODULE 14"I'I •• ,N21A ,1752"",)50,4,"," 
• TITLE N2Al DEC/Xl1 SYSTEM EXERCISER MODULE 
DO XC OM VEPSIOIII 4 9/6175 
.:'IS":' sni 

; ............................................. it .................................... . 

BEGINs 
MODNAIIS .lSCII /N211 / ,MODULE NAME. 
X'LAGI .SiTE OPE" ~USED TO KEE!' TRACK OF 1118UH USAGE 
AODRI 11521111+11 : 1ST DEVICE AOOR. 
VECTOR I 35"+11 : 1ST DEV ICE VECTOR. 
Silt I .BYTE PRTY4+" : 1ST BR LEVEL. 
SR2 ~ • BYTE ?Fln.h.e i 2flD BR LEVEL. 
OVID1: "+1 ,OEVICE INDICATOR I. 
SRI I OPEN :SWITCK REGISTER 1 
: ........................................................................... . 
STATI 14"""" :ST"TUS WORD. 
INITI START ;MODULE START ADDR. 
SPOINTI MODSP : MODULE STACK POINTER. 
P"SCNTI " :PASS COUNTER. 
ERRCNTI iI ;ERROR COUNTER. 
SVR0 I OPEN : LOC TO SUE R0. 
SVRII OPEN ; LOC TO SUE Rl. 
SVR2. OPEN ,LOC TO SAVE R2. 
SVR) s OPEN : LOC TO SUE R3. 
SVR4: OPEN : LOC TO SAVE R4. 
SVIl51 OPEN :LOC TO SAVE R5. 
SVR61 OPEN : LOC TO SAVE R6. 
CSRAI OPEN ,ADDR or CURRENT CSR. 
SBADRI ,"DDR or GOOD DATA, OR 
ACSRI OPEN :CONTENTS or CSR. 
WASADRI :ADDR or BAD OATA, Oii 
ASTATI OPEN ,STAtUS REG CONTENTS. 
ASBs OPEN :EXPECTED DATA. 
AWASI OPEN :"CTUAL DATA. 
RSTRT: RESTRT :REStlRT ADDIlESS AFTER END or pross 

MODSP: 

.REPT SPSIl ,MODULE StlCK STARTS HERE. 

.NLIST 

.wORD II 

.LIST 

.ENDR 

, ....................................................... _ • .;. ... 4 ....... .;. .... .;..;.;;..;..;..;.w.;._ ... .;..;.~.;..;..;..:i.;. 

.GLOBL TIME, TICS, TICB, TYPE, WAIT 
STARTI 
II !:ST RT I NOP 

MOV 

lSI 
2$1 

MAcn 1 

3S1 
GETNUMI 

311 

451 

511 

611 

711 

ONLI: 

lSI 

IJlAI,: 

CLR 
DEC 
8NE 
DEC 
BNE 
MOV 
CLR 
CLR 

21(7]2) 

BIT 
SNE 
JMP 
MOV 
CLR 
ItOV 
CLR 
CLR 
JSR 
PNM 
TSTB 
BPL 
MOVB 
BICB 
CMP8 
SEQ 
SUS 
BGT 
CMP' 
BF-Q 
CMPB 
8GE 
MOVS 
INC 
BIl 

TST 
BEQ 
MOVS 
DEC 
ADD 
MOVB 
JSR 
TBur 
BR 
JSR 
c~t.. 
TST 
BNE 
JJiP 
NOP 
MOV 
IIOV 
TST 
B141 
BII 
flIT 
BNE 
SR 
BIC 
HIT 
SNE 
1:1 IT 
SNE 
bR 
,",ova 

n",R0 ,S[T UP TIME LOOp TO GIVE OTHER SYSTEMS 
,TIME TO SET DATA TERM. READY ON THEIR LINES 

RI 
Rl 
2. 
R0 
U 
nICS,TKSSAV 
nICs 
ERRNUI4 

19-M1Y-76 

U,SRI 
]I 
DONE 
"DDR,lt4 
(R4) 
,NUMBER, RIl' 
Rl 
ERRNUM 
R5,TYPE 

nKS 
31 
IITKB,1t2 
n0",R2 
R2,115 
6. 
.6",R2 
3$ 
R2,l1t7 
4$ 
R2,112 
3S 
R2, (Re,. 
Rt 
5. 

Rl 
3. 
-(R0),R2 
Rt 
.60,R2 
R2,TBUF 
R5,TYPE 

31 
115, TYPE 

Rl 
7. 
DONE 

.NUMBER,R3 
11, (114) 
(R4) 
ERR 
DIlL 
.2"0, (R4) 
It 
DNLt 
.,8." (R4) 

101)5 

It 4"e.,,,, (R4) 
ERR+4 
"0, (R4) 
DIlL 
ERR+6 
(P)h,1(R4) 

:COUNT A TIC 

;COUNTS TRIPS THROUGH LITTLE LOOP 
,GO COUNT SOME MORE 
:SAVE TTY STATUS 
,DISABLE INTERRUPTS 
,CL£r.R ERR , 

PAGE 6 

,UY DNU'S? 
:SR IF 
,NO SKIP 
,GET DEVICE ADDRESS 
,RESET DNll 
~R0 POINTS TO PHONE' 
:COUNTS DIGIT 
:SHOIfS WHICH TYPE Of' ON ERROR 
:TYPE A .p, • 

,WAIT rOR A CH"RACTER 

,BRING CH"R IN 
,eET PIO OF PARITY 
,IS IT 1 CRl 
:BR I" DONE INPUTTING 
,MAKE IT A DIGIT 
,GO BACK AND IGNORE IT 
: IS IT A RUBOUT? 
:BR IF YES 
: IS IT " LEGAL DIGIT 
,BR UCI( AND IGNORE If 
,SAVE DIGIT 
,COUNT A DIGIT 

,ANY DIGITS TO RUBOUT? 
,BR IF NOT 
:GET OLD CHAR 
,1 LESS DIGIT 
: M"KE IT ASC Ii 
,TYPE IT 

: GET NEXT DIGIT 
,TYPE 1 CR,Lr 

:ANY DIGITS? 
:BR I" YES 
:Y!:S,DONE DULING 

:GET "DDR OF NUM\lER 
: SET CALL REQ 
:IS Plfll ON IN ACU 
;8R IF NOT 
: GO START CALLING 
: IS DOING rLAG SET 
:BR I" YES 
;BR BACK 
,CLE"R DONE rL"G 
,,,n ERRORS? 
:BR I" YES 
: IS PRESENT NEXT DIGIT SET? 
:811 I" 'tES 
: EIIR, PND NOT SET 
;LOAD NEXT DiGIT 

SEQ "165 

SEQ 0166 



N2Ai OEC/Xll SYSTEM EXERCISER MODULE MACYll 27(7];l) 19-MU-76 18115 PAGE 7 SEQ 0167 
N2Al.Pl I 

251 .018464' 1152114 """""2 8IS 12, (R4) J SET DIGIT PRESENT 
252 '''047~' ,,"5]81 DEC Rl ,COUNT A DIGIT 
25] """412' '"'' )55 BNE DNLI :8R IF MORE DIGITS 
a4 "lfe4,..' 18121,,] 002"00 IS: MOV .2.0., Rl ,SET liP TIMING LOOP 
255 ,,"058'" 0)2714 0"82'0 2$1 IHT .200,(U) : WAIT fOR DON! 
256 ,"0584" "'H806 8NE U ,811 IF YES 
257 888506' ""5""5 CLII R5 
258 ,"851"" &85]"5 lSI DEC R5 ,JUST KILLING TIME 
l59 ..,851l" ""1376 liNE 31 
268 """51~" ""5]IU DEC Rl ,COUNT LITTLE LOOPS 
261 ".h'516' "I" 170 BIfE 2. ,BR 8ACK I" NOT TIME OUT 
262 "8"'52"" "08401 BR EIIR+2 :BR If' SO TO EIIP 
261 ,""522" IH2114 8488180 411 BIT "'''8'''', (114) ,WAS CALL ABANDONED 
264 ,""526" " .. 1805 BNE tRR+4 :8R IF YES 
265 '8"5318" itfl,5124 TST (R4)+ :BUMP TO NEXT ON 
266 ,,""5]2" .,""16' 177504 JMP G!:TNUM ,GET NEXT PHONE NUMBER 
261 .00516' ".5267 000112 ERRt INC ERRNUM ,SHOW WHICH TYPE ERR 
168 ,,"8542' 1'.5267 ""8'''6 INC ERRNU1II! 
269 He546' IJI)5267 18"0102 INC ERRNUM , 
27" .80552' ,,6276' 180"860 08,,"74 ADD "",ERRNUM , 
271 1t38568' Ilb767 "a"878 0"815i MOV8 ERRNUM,EX : TYPE ERR MSG 
272 ""0566' e~5"'6' "00"62 CLR ERRNUM ,CLEAR ,.OR NEXT TIME 
273 ,80572' "04567 e8"880G JSR 115, TYPE 
274 ,8"576' ,,8073'" [PRMSG 
275 "060'" 000167 177436 JNP GErNUI! ,TRY AGAIN 
276 .,"0604' lta4561 "'00"eRG DONtl JSR R5,TYPE ,TELL HIM TO MAKE MANUAL CALLS 
277 ,,"1861"" 1I1f0761 ' NCALL 
278 0"0612" Itl5777 00"000G lSI TSTB tTICS ,WAIT ,.OR CR 
279 "0616' 1118175 BPL it 
28'" .00620' 1177"'2 ""000"G MOV8 'TKB,R2 :BRING CHAR IN 
281 ."8624' 1421"2 "0020" 81C8 n0e,p2 ,GET IUD OF PARITY 
282 "e630' 1127"2 18""'£115 CMPB 115, R2 ,IS IT A CR? 
?81 ,1806)4' I)d1366 8NE it ,NO, IGNORE IT 
284 e",e616' 6a5867 ""0000G CLR WAIT :CLEAR GL08AL FLAG 
285 
286 e.,0642' 0'6777 """"44 e00"e"'G "OV TlCaSAv,'TKS : RESTORE TTY 
2117 ."065'" 1"'4481 00"'te'" END.,8EGIN J 
288 ,,01116'54' lte0"'''''' EPIINUMI " :HOLDS EPII NUI4BER 
289 ~"'0656' ""111816 NUMBEPI ,BLKII 16 ,PHONE • GOES HERE 
29.1 &00712' e,e"'"" TIC5SAVI ° 291 ."11714' 021'520 el7440 """,.'41'1 PNMI .ASCI! 'P' ? ' ,PHONE' PROMPT MESSAGE 
292 .118722' """""'" TBUFa 0 J 1 CHAR TYPE BUFFER 
29) tee724' 015 CPLFI .BYTE 15 ,CP AND LF MESSAGE 
294 '''8nS" O12 .8YTE 12 
295 ""0726" ."""1'11 .WORD 8 
296 t.'" HI' p47184 042440 1851122 EIIPMSG, • ASCII 'ON ERROR ." 
297 ""']6' ,51117 821440 
298 "0742' "." EX, .BYTE 48 
299 &"0741' 054 "'51124 02.111 .ASCI! ',TRY AGAIN.'<15><12> 
3ite "0a75", e4)'5el 844501 1927116 
31'11 • .,0756' .. "5015 ""0 
302 
].] ('0e761" 8\5 184'1'12 041851 , NCALLI .ASCII <15>< \2> 'DUL ALL MANUAL PHONE CONNECTIONS, '< 15>< 12> 
31t' Oel0'60' e2i11t4 046101 020114 
luS .e07H' .4,,515 852516 0461"1 
].,6 101002' e5e",,'" e47S19 042516 

N2ll DEC/Xli SYSTEM EXERCISER MO[lULE MACYlI 27(732) 19-MAy-76 10,35 PAGE 8 SEQ 1'I1b8 
N:aA.Pll 

).,7 .el.ltl' ."4144,,, "47117 "42~16 
)1"1 .,"1016" a52"'3 ,,47511 0'H516 
309 881024" ,.,6454 O12 
Hili 50110'27" 124 e50111 02"IR5 .ueI! 'TYPE CII WHEN DONE.'<t5><12> 
HI "eI0H' It51 "'1 "5)44e e"25u 
312 11'''1''42" "'''116 047511" e42S 16 
H3 eIl105"" 11"6456 000012 
114 """"'81 .END 
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N2AA.Pl j C~OSS REFERENCE TABLE ea USER SY'I;BOLS 

ACSR "0052R 169. 
lOOP ,;)I"'6R 148. 198 
ASB ,'''056R 172. 
ASTlT '.""54P 1711 
AliAS Di6061'1;; 1 '3~ 
BDCNV ,. G 11 
BEGIN 1JIIJ0""0R 145. 287 
B!Tg .. 80!1!00t 182 • 
BITI _ ..,81J02 iS2i 
BITI" -.. e2""0 182 • 
BITlt - '340"0 182' 
BITI2 " 5tt"00~ t 02. 

enu - .291'i!1!"; 182' 
BITt4 _ ,40"0" 182' 
BITtS - 110"0" 1112. 
BIT2 Heee4 182. 
BIT) • ei'l010 182 • 
BIT4 ,. ''''002"' 182. 
BITS .. ""0040 182 • 
BIT6 = "'hU00 192t 
BIT7 .. H020" 182' 
BIT8 -'f'04\t0 182' 
BIT9 _ Ifel""" 182. 
BPElI<S- 1IiJ4407 182. 
Bllt ,."0"12R 150' 
BP2 ,""011R 1511 
COlUS- te4414 182. 
CRLF "e724R 231 293. 
CSRA ."'''05"R 1671 
OATCI<S- "'4411 182' 
DATERS- '8 ... 05 182. 
DIAL .ee460R 24e 248 250. 
DNLI 10'''26R 2411 243 253 
DONE ."061",R 197 234 276. 
OVIDI • 00014R 152 • 
ENOPSS& tllJU02 182. 
ENOS & '''U01 182. 287 
EA~ "0516R 239 246 249 262 264 2671 
ERRCNT '''''01'''R 159. 
ERRMSG ,"07}0R 274 296. 
ERRNUM '''0654R 194" 2"2· 267* 268* 26h 27.* 271 272* 288. 
ERRNS = '0441" 182. 
t:lIl1oi<ia UHi!i<i i62i 
EX "","'742R 271" 2981 
EXITS = I"U00 182. 
GETNUH .""24.2R 199. 266 275 
GETPA$& hl44t) 182. 
GWBUFS= '04412 182. 
INIT ""022R 1561 
HAP22S'" '''4US 182' 
MCALL ..,,,161R 277 3031 
MnONAM "","01,*IR 146. 
HODSP ,"0164R 157 180' 
MSGNS HHUI t82. 
MSGSS '" 10U16 182. 
HSGS = UIU"6 182. 

N2AA DEC/XII SYST"M EXERCISER HODIILE MACYl1 27(732) 19·MlY-76 IIs35 PlGE 11 SEC.I 017O 
N2U.Pll CROSS REFERENCE TABLE USER SYMBOLS 

NUM~ER 1I1I&656R 20" 236 289. 
OACNV = ...... G 11 
OPEN '" "0000 147 153 16. 161 162 163 164 11>5 166 11>7 169 171 172 

173 182. 
PASCHT ."8026R 1581 
P!RQ$ ~ ,seee~ 1e2! 
PNM 1016714R 204 2ql' 
POPSF' a ."5726 1821 
POPSP2- • 22626 182 • 
PPTY = '",,1il0iJ 182. 
PPTY9 = '0000" 151 182' 
PPTYl '" '0"'''4<'1 182. 
PIITY2 '" .00100 182. 
PIITY] ,. ""'11141:) 182. 
PIITH ,. ""'0200 15O 182' 
PIITYS = ""'''240 182. 
PPTY6 '" .. 0039111 182. 
PPTY7 & .""340 182. 
PS '" 177776 182. 
PSW & 177771> 182. 
PUSH - 1"'5746 lA2. 
PUSH2 & ... 24646 182' 
QUES '" '~44'lt 182. 
RESTRT 1'I"'H64R 174 1841 
RSTIIT ."""62R 1741 
SBAIlR ""'0052R 168 • 
SPOINT • "0024R 1571 
SPSIZ '" "00040/1 11 175 
SRI '''''''16R 153. 195 
START ~00164R 156 1831 
STAT 01101120R 155. 
SVR0 3"0"32~ 160. 
SVRI eil00HR 11',11 
SVR2 Ilhlll036R 162. 
SVR3 "00114~R 163. 
SVR4 el!l0042R 1641 
S1!PS !!!:!=!@44~ 16~H 

SVR6 U0046R 1661 
TflUF 1t"'0722R 226* 228 292. 
TIME G 1821 
TItB ....... G 182. 2/67 2ee 
TICS ....... G 192. 192 19)- 2"'5 278 286* 
TJ(SSAV H"'7t2R 192- 2 Ab 29', 
TPX = ""9,,,,0" 182. 
TIIAPX - 1100020 lA2. 
TYPE - G 182' 203 227 231'1 273 276 
VECTOII ""0"'II1R 149. 
.. lIT a ...... G 182. 284-
liASA[\R eee054R 17O. 
XFLlG 3ol00"o;R 1.t7t 

H1054H 289. 

• AEiS. ""0"'0<1 ..AJ 
"1I11'l~4 eel 
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NUI.Pt! CROSS REFERENCE TABLE _. USER SYMBOLII 

ERRORS DETECTED: • 
DEFAULT GLOBALII GENERATED I 

-NUA, .2UIIIOL/Cllrl S'CII_DDxeOM, N2U 
IIUII-TIM£I 2 J .f StCONOS 
PUN-TIME RATIOe •• n-5.4 
COPE USCD: 8K (15 "'<iES) 

SEQ 11171 
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