IDENTIFICATION

PRODUCT CODES MAINDEC=11<«DXQLN=Be=D
PRODUCT NAME: DEC/X11 DECNET LIBRARY
DATE; MARCH 1977

MAINTAINER: DIAGNOSTIC GROUP

THE INFORMATION IN THIS DOCUMENT 1S SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION, DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS MANUAL,

THE SOFTWARE DESCRIBED IN THIS DOCUMENT Is FURNISHED UNDER A LICENSE
ARD MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF 3UCH

‘LICENSE,

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE
OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT Is NOT SUpPLIED BY

DIGITAL,

COPYRIGHT (c) 1976, 1977
DIGITAL EQUIPMENT CORPORATION
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NUAA
NQAA
NPBA
NLAA
N2AA

CONTENTS

DEC/X11
DEC/Xx11
DEC/x11
DEC/Xx1t
DEC/X11
DEC/Xx11

DECNET
DECNET
DECNET
DECNET
DECNET
DECNET

SERPVICE MODULE &1
DU=11 MODULE
DQ=11 MODULE
bup-1t MODULE
DL-11<E MODULE
SERVICE MODULE %2
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+REM &

IDENTIFICATION

PRODUCT CODE: MAINDEC~=11=DXNiA=BeD

PRODUCT NAME: DECNET DEC/X11 SERVICE EXERCISER MODULE #i%
DATE: MARCH 77
MAINTAINERS DEC/X11 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 RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL,

COPYRIGHT (C) 1976, 1977
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS,

SEQ 0003
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49
41
42
43
44
45
46
47
48
49
50
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
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NiA? IS A SERVICE MODULE USED BY DECNET DEC/X1ii
MODULES, IT DOES NOT TEST ANY DEVICES, IT MUST BE INCLUDED AS THE
FIRST MODULE, DIRECTLY AFTER THE MONITOR, IN THE CONFIGURING OF THE
RUN TIME EXERCISER, ALL DECNET DEC/Xt1 MODULES MUST FOLLOW
IT AND THEN THE N2A? MODULE MUST FOLLOW THEM, NEXT THE CLOCK MODULE
SHOULD FOLLOW AND THEN ALL NORMAL DEC/X1i MODULES IN ANY ORDER,
THIS MODULE IS USED TO HOLD SEVERAL COMMON SUBROUTINES AND ONE COMMON
TRANSMIT BUFFER WHICH ARE USED BY ALL DECNET DEC/X11 MODULES,
WHEN THE EXERCISER IS RUN, THIS MODULE WILL ASK QUESTIONS
REGARDING THE TYPES OF LINES TO BE RUN AND WHICH MESSAGE OPTION
YOU PREFER,
BHR R AR RPN BN R R RGP R BB RN BB R BB PR R DR EER B RERBR BB RERRRR BB AR BT ERRRR RN

IMPORTANT
EVERY NODE IN THE NETWORK BEING EXERCISED MUST USE THE EXACT SAME
MESSAGE!
BERR R RN BB R BB ERBRRD SR BN BN B R BB BB RRBARRRRBRR R BRR BB R ERERBRERRRNS
THIS MODULE IS A SPECIAL NBKMOD SO IT WILL ONLY REPORT 1 END OF PASS
AND THEN NEVER RUN AGAIN, IF THE OPERATQR DOES NOT WANT TO ANSHWER
ALL THESE LINE QUESTIONS EVERY TIME HE RESTARTS THE EXERCISER, HE
CAN CHANGE LOCATION 164 TO BE A 000001,
HOWEVER, IF HE THEN LATER WANTS TO MODIFY A PARAMETER, HE WILL
HAVE T0 MOD LOCATION 164 IN THE MODULE BACK TO A 0@00e9,
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/X§1 MODULE, IT REPORTS IT, THEREFORE ITS NAME IN THE
RUN TIME EXERCISER I§ INITIALLY Ni{XX@, BUT THIS NAME IS CHANGED EVERY
TIME IT REPORTS A DATA ERROR FOR A DECNET MODULE TO SHOW WHICH
DECNET MODULE 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/X11 USER’S GUIDE, DX@BC?,
FOR A MORE COMPLETE EXPAINATION,
3

SEQ 9004
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77
78
19

118
119
129
121
122
123
124
125
126
127
128
iz§
130
131
132

900000
990809 °

900108°
[ TIT T3
seees’
909006 °
900010°
900912°
#00013°
#66614°
900816°

920020°
sovv22°
880024°
900026
»00030°
000032°
900034°
8900367
960040°
POPDA2”
900044°
V046°
veasa”
w0052°
0080052°
sd0vs54”
920054°
800056 °
[L1TIY
BAG262°

203164°

000164°

$66166°
P0B166°
p20172°
990174°

830516
see
800090
J8eo00
°92
209
dos601
[ LI

841000
200166
899164
820000
8400090
2990080
220000
#00000
822909
200000
300000
8asoee
200009

840000

909000
800020
220000
908166
2909240

#P0O200

116709
286249
183004

.

841101

80099086

@48

Ni1AB DEC/X11 SYSTEM EXERCISER MODULE
13-JAN=77 16151

N1AR,P11

133
134
13%
136
137
138
139
149
141
142
143
144
145
146
147
148
149
159
151
152
153
154
155
156
157
158
159
169
1631
162
163
164
165
166
167
168
169
179
171
172
173
174
178
176
177
178
179
192
181
182
183
184
185
186
187
188

8A0176°
£30234°
900206°
000210°
000212°
¥90220°
$80222°
209224°
r20226°
po8234°
989236°
#o0244°
9230250 °
#o02%2°

900254 °
#00260°
#808262°
800279°
980272°
908276 °
eIve”
530304 °
poB310°
8003147
990320°
00324
pov332°
809336°
800340°
2003 44°
po8352°

200156 °

212767
AnR423
p06999
18306084
212767
649415
#060808
193004
B12767
b00407
#12767
004567
P0282¢
poeoeeDd

995767
#91011
832777
¥P1603
064567
203445
295267
8850677
#85067
nes5e67
805067
812767
PU4567
6900900
812782
917767
on5877
PH5851
185777
100375
117782
p42702
119267
912767
804567
209409
122782
901402
0190203
#90754
112767

° 912767

Q04567

‘ 9908U8A

120327
on2411

.

AYoV026

70090826

P000826

004241°
200714

P04210
990001
290666

004164
e8311e
201240
@e1570
901566
9044757
800626

4034457
9003006
020020G

20908006

2000006
177680
804034
204436°
209552

209915

a%0012
004436°
290514

868064

203214

283200

003164

000004

2020086

200004

200720

200004

264000
290094
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NBKMOD <NiAB >

MODULE  41908,N1AB ,/¢s.

LTITLE WN1ABD DEC/X11 SYSTEW EXERCISER MODULE
DDXCOM VERSION 4 9/6/75

.LIST BIN L N .

H U *

BEGINg

MODNANZ ,ABCII /NIAB / 3;MODULE MAME,

ATLAGY .BYPE  OPEN sUSED T0 KEEP TRACK OF WBUFF USAGE

ADDR3 *9 1187 DEVICE ADDR,

"VECTOR: +8 3187 ODEVICE VECTOR,

BR1 +BYTE  PRTYee 3187 BR LEVEL,

BR23 .BYTE  PRTYes 22M0 BR LEVEL,

OVIDis «+i 3DEVIQE INDICATOR 1,

SR11 oPEN $SWITCH REGISTER 1

Rttt *e F b bkl

STAT: 41089 $STATUS WORD,

INIT:  START $MODULE START ADDR,

SPOINT: MODSP _ jMODULE STACK POINTER,

PASCNT: 0 sPASS COUNTER,

ERRCNT: 0 $ERROR COUNTER,

SVRS;  OPEN $LOC 0 SAVE RO,

SYR{:  OPEN 3LOC TO SAVE Ri.

SVR21  OPEN 3LOC 70 SAVE R2,

SVR3:  OPEN 3LOC Y0 SAVE R3,

SYR4:  OPEN 3LOC 20 SAVE R4,

SVYRS;  OPEN 3LOC 20 SAVE RS,

8VYR6:  OPEN $LOC 20 SAVE R6,

CSRA;  OPEN $ADDR OF CURRENT CSR,

SBADR: $ADDR OF GOOD DATA, OR

ACSR:  OPEN 3CONTENTS OF CSR,

WASADR: ;ADDR @F BAD DATX, OR

ASTAT: OPEN sSTATUS REG CONTENTS,

ASB3 OPEN sEXPECTED DATA,

AWAS:  OPEN 3ACTUAL DATA,

RSTRT: RESTRT JRESTART ADDRESS AFTER END OF PASS
«REPT  SPSIL $MODULE STACK STARTS HERE,
.NLIST
JWORD @
.LIST
<ENDR

MODSP:

? ]
+GLOBL KW11X,KW11L,KW11P,CLOCK,TIME,FILCNT,FILLER
.GLOBL TKS,TKB,TPS,TPB, TYPE,MSGHED,NSG,MSGSIZ, WAIT
.GLOBL CRC,CKMSG,CRCMSG,DEVSET, SR, PWRCNT

; IF THIS LOCATION I NON=ZERO, THE DEVSET ROUTINE WILL

; NOT ASK OPERATOR FOR HALF/FULL DUPLEX SETUP, ETC,

;

TFLAG: @

3

STARTS

RESTRT: MOVB CLOCK, R@ sFIND OUT WHICH CLOCK WE HaVE

ROR R& 318 IT KwitL?
BCC 1 $BR IF NOT

MACY11 27(18906) ©82-FEB=77 18184 PAGE 5

182
283

383
482

183

283

663
GETMSG?
183

2s:
218:

3s:

4s:

MoV IKW11L+2, TIME  ;ELSE LET TIME POINT TO *TIME®
BR GOPT

ROR ) 315 IT Kwi1P?

BCC 2 $BR IF NOT

MOV $KN11P+2, TIME  ;ELSE LET TIME POINT TO *TIME®
BR GOPT

ROR R ;15 IT A FAKE CLOCK?

BCC 3s $BR IF NOT

MOV #KW11X+2, TINE  jELSE LET TIME POINT TO *TIME®
BR GOPT

MOV #NOCLKM, 48 sPUT NSG ADDR ON STACK

JSR RS, TYPE FCALL TYPE ROUTINE

OPEN

HALT JCANT®T RUN WITH NO CLOCK

GET MESSAGE OpTION FROM THE USER,

NOTE: ONLY THE LAST CHARACTER TYPED BEFORE "CR®
1S SIGNIFICANT, ALL PREVIOUS CHARACTERS (IF ANY)
ARE IGNORED,

TST IMFLAG 3FIRST TIME THRU THIS MODULE?
BNE 2¢ $BR IF WNOT.

BIT #1,85R $HAS THE OPERATOR DISABLED MSG’S?
BNE 18 3BR IF YES,

JSR RS, TYPE s TYPE ERROR CODES.

IMSG

INC INFLAG ;DON°T TYPE IT AGAIN,

CLR PTINE 3SET TIME TO ZERO

CLR CKMSG ;SHOW THAT CKMSG ROUTINE ISN°T BUSY
CLR R4SAY 3CLR R4 COUNRTER

CLR R4SAV+2 pCLEAR SAME FOR LINE 1

MOV #GETMG, 68 $PUT MSG ADR ON STACK

JSR RS, TYPE 3CALL TYPE=OUT ROUTINE

OPEN

MOV 4M8G+1,RO 3GET BUFFER ADDR

MOV @TK8, TKSSAV $SAVE TTY STATUS

CLR eTKS 3DIABLE INTERRUPTS

CLik Ri $SET WESSAGE S1zE TU ZERO
TSTB eTKS sWAIT FOR A CHARACTER

BPL o4

MOVB ATKB,R2 sBRING CHARACTER IN

BIC #177600,R2 $GET RID OF PARITY BIT

MOVB R2,0UTPUT 3ONE CHARACTER BUFFER,
MOV S$OUTPUT, 218 $USED IN THIS CASE r0 ECHO

JSR RS, TYPE 3 THE INPUT CHARACTER,

OPEN

o 12:3 $15,R2 sWAS IT A CR?

BEQ 3s sBR IF YES,

MoV R2,R3 $SAVE IT, DESTROYING PREVIOUS CHARACTER,
BR 18 ;GET NEXT CHARACTEK,

»ove #12,0UTPUT sLINE FEED TO BUFFER,

MOV #O0UTPUT, 48 ;TYPE IT OUT,

JSR R5, TYPE

OPEN

cMpPB K3, 960 sMUST BE BETWEEN “9° AND ‘o°,
BLT HELP ;BR IF BELOW ASCI1 °g°,

SEQ 0905

SEQ @906
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189 POO46O° 120327 000066 CHPB R3, 966 ;COMPARE TO ASCII “6°,
199 POV464° BB3BIG BGT HELP JSEE IF 1T°5 A RUBOUT,
191 900466’ 162783 000060 8UB 69,83 $MAKE WORD OFFSET FROM ASCII,
192 900472° pPE257 cce sASSURE CLEAR CARRY BIT,
193 ©00474° 206103 ROL R3 350 IT CAN BE MADE A BYTE OFFSET,
194 900476° 989173 004452’ Jup SODISP(R3) $USE IT TO DISPATCH TO PROPER OPTION ROUTINE,
195 900502° 812767 0€4574° 0AGCR4 HELP1 MOV SHELPM, S8 JERROR IN INPUT, TYPE SOME INSTRUCTIONS,
196 999510° PY4S67 PoB4ASe JSR RS, TYPE
197 ©09514° 890000 582 OPEN
198 BUBS16° POB6SE BR GoPT 3GO BACK AND TRY AGAIN,
199 H
232 i FILL BUFFER WITH CHARACTERS SELECTED BY USER.
;
202 #93528° 905001 ZEROS: CLR .31 JFILL CHARACTER = 090,
203 999522° §OO4GS BR FILL
204 900524° OSB! ONES:  CLR Ry sFILL CHARACTER = 377,
205 #00526° POS101 cox Rt
206 PE0530° 000402 BR FILL
207 909532° 112781 990252 ALTER: MOVB 9252,R1 sFILL CHARACTER = 252,
208 @00536° B12790 003444 FILL: MOV eM8G, RO $ADDRESS OF MESSAGE BUFFER,
209 @90542° 105720 T8TB (R@)+ sMOVE AROUND 030p PROTOCOL CHARACTER,
210 900544° D22780 0Q04434° 182 cup SCRCMSG,Re sFIRST CRC BYTE (END OF MSG BUFFER)?
211 PBPS559° BO1S17 BEQ :DONE yBR IF YES,
212 800552° 110120 MOVE Ri,(RE)+ $STORE CHARACTER IN BUFFER,
213 #90554° #6773 BR 18 sCONTINUE UNTIL FULL,
214 ;
;:: ’ WORST CASE BIT PATTERN.
7 .
217 200556° 935000 WORST: CLR RO $START WITH A ZERO CHARACTER.
218  @90560° 295001 CLR R1 sINITIALIZE HALF=BYTE TO 2ERO.
219 POOS62° £12702 PBI445° MoV #MSGe1,R2 $8ET UP POINTER TO MESSAGE AREA,
220 900566° 822792 PR4434° 183 cMp SCRCMSG, R2 $END OF BUFFER AREA?
221 990572° 891506 BEQ DONE $BR IF YES,
222 #90574° 118022 MOVB RO, (R2)+ sHOVE BYTE INTO BUFFER,
223 900576° 905201 INC R1 $UPDATE HALF=BYTE,
224 PVO60R° 942781 177760 BIC 177760, R1 $CLEAR ALL BUT HALF-BYTE.
22% PORGO4° 919130 MOV Ri,RO $PUT IT INTO RO,,.
226 890606° 826300 ASL RO $AND SHIFT IT OVER,
227 ©00610° 28638V ASL RO
228 #90612° PV6320 ASL RO
229 #90614° £06300 ASL RO
230 ©90616° P62108D ADD R1,RO $SECOND HALF=BYTE,
231 PAR620° BVOT62 BR 18 ;CONTINUE PROCESS UNTIL BUFFER FULL,
232 3
233 H READ IN THE USER DEFINED MESSAGE,
234 R
235 #92622° P12767 005162” 000Pe4 USER: MOV JUSERM, 18 sTYPE INSTRUCTIONS.
236 PYR6IV° PRASET 90BI3Y JSR RS, TYPE
237  PY0634” 309PBO 183 OPEN
238 PB0536° 012700 00I445° MOV INSG#+1, RO sSET POINTER TO TOP OF MESSAGE BUFFER,
239 420642° BOSV7T  80000EG CLR oTKS ;DISABLE TTY INTERRUPTS,
240 @00646° 912791 008001 MOV 214R1 3CHARACTER COUNT TO ONE (0SOP PROTOCOL),
241 BUB652° 145777 00009aG 283 T8TB oTKS ; INPUT READY?
242 99B656° 108375 BPL 28 sNO, WAIT FOR IT,
243 @00666° 117782 ©000096 MOVB #TKB,R2 3GET THE TYPED CHARACTER,
244 900664° 142792 0900200 BICB 0200, R2 $STRIP PARITY,
N1AB DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(1006) @2-FEB=77 183104 PAGE 7 SEQ 2008
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245 900678° 122782 890177 cupB $177,R2 :1S IT A RUBOUT?
246  UIV674° POP1IVBO BNE 38 3SKIP IF NOT
247 wR0676° 985701 TST R1 sANY CHAR®S LEFT TO RUB OUT?
248  BOO728° PO17ISS BEQ 18 $BR IF NOT, IGNORE RUBOUT
249 #99702° P#B5301 DEC Ri $MOVE CHAR COUNT BACK
250  POOT04° POSIBY DEC RO ;MOVE BUFFER POINTER BACK
251 woP706° 111082 MOVB (RB),R2 3SET UP TO TYPE OUT OLD CHARACTER
252 900710° POB4DS BR as
253 pO0712° 122782 o0e180 381 CMPB $109,R2 3WAS THE CHARACTER AN “9°?
254 900716° DO1423 BEQ (313 3BR IF YES,
255 ©00720° 110220 MOVB R2, (R®)+ ;STORE CHAR IN MSG
256 900722° PPS201 INC R1 $UP MSG SIZE
257 9909724° 118267 083506 4s3 MOVB R2,0UTPUT $MOV CHAR TO BUFFER
ke @ea73e’ yl27e? EA441c’ pagaas unpv LONTONT, 410 sPUT ADDR ON STACK
259 #00736° DPU4S67 000222 JSR RS, TYPE 36O ECHO IT
260 POOT42° POGOGAO as: OPEN
261 DPOT44° B2D127 BIB765 cMp Ri, 8801, ;ANY ROOM LEFT IN MSG?
262 MORTSE° 801411 BEQ 68 ;BR IF NOT
263  900752° 120227 000015 CMPB R2,#1% sWAS CHAR A "CR"?
264  990756° PP133S BNE 28 $BR IF NOT BACK TO PICK UP NEXT
265 POOT6X" 212792 000012 MoV 112,R2 $PUT A LINE FEED INTO THE BUFFER,
266  990764° BOVTS2 BR 3s ;PROCESS THE LF JUST LIKE ALL CHARACTERS,
267 POBT66° 910167 003446 5182 MoV Ri,MSG8IZ 3COUNT IS THE MESSAGE SIZE,
260  990772° B0B411L BR FINISH sCOMPLETE THE MODULES TASKS,
269 9OAT74° A12767 004472° 000804 65 MOV ¥CRLF, 78 sFULL BUFFER, FORCE A CR AND LF,
270 901002° 894567 000156 JSR RS, TYPE ;TYPE "EM,
271 981000° BPABODY 783 OPEN
272 mo1014° ¥12767 800766 ©93422 DONE3 MOV 1502, ,MSGSI1Z $SET MESSAGE SIZE.
273 901016° $12767 099801 003416 FINISH: MOV $1,WAIT $TELLS MODULES TO WAIT FOR NT2
274 @81024° 916777 900242 9000006 Mov TKESAY, 8TKS $RESTORE TTY STATUS TO WHAT IT WAS
275 801032° 116767 003402 002375 MOVR M5GS1Z,COUNT sPUT LOW BITS OF COUNT IN HEADER
276  901048° 116767 AP3I3TS PA2370 MOVB M8GSIZ+1,COUNT+1 yHIGH BITS
277 901A46° 152767 009308 002362 BI8E #300,COUNT+1 $8ET FLAG BITS IN HEADER
278 991054° P12767 003434° 900014 MoV $NBGHED, 8042 $PUT HEADER ADDR ON STACK
279 001062° 212767 000006 00084 MOV 96088  JHEADER LENGTH
280 991079° 904567 0092082 JSR RS ,CRC 160 CALC CRC
281 901P74° BD00IG 9OB0Y0 881 OPEN, OPEN
282 901108° M16767 177772 0092334 L] 8843, CRCHED 3PUT CRC IM HEADER
283 901106° 012767 903444° 200014 nov #N8G,98+3 ;PUT MSG ADDR ON STACK
284 @31114° P16767 ©0I32¢ 008AR4 MOV MSGSIZ, 98 ;M5G LENGTH
285 POL1122° PB4SE7 00O150 J8R RS, CRC 360 CALCULATE CRC
286 #21126° B00P¢e PUVBVYO 981 OPEN, OPEN
207 #01132° B16767 177772 0A3274 MOV 98+2,CRCHSG ;PUT MSG CRC IN GLOBAL LOC,
200 001140° 216721 9V¥3274 MOV M8GSIZ,Ri1 sGET SIZE OF MsG
289 921144° 116761 177760 02)444° MOVB 9842, M5G(RY) 3PUT CRC AT END OF MSG
29¢  B21152° 116761 177753 €43 4457 MOVB 9843,M5G+1(R1)
291 S01169° 104492 ADOOOO” ENDPSS,BEGIN $SIGNAL END OF PASS. CONTINUE AT RESTRT
292 H
293 :
294 :
29% 3 TYPE =CALLFD BY (A) PUTTING ADDR OF ASCIZ MSG AFTER JSR CALL
296 : (B) DO A JSR RS, TYPE
297 ; DOES NOT DESTROY ANY REGISTEKS
298 :
T

299 PO1164° 412446 YPE: L) R4,=(r6) s SAVE R4
A2 PRI166° #1d34n LA Ris={Rb) :SAVE R3
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394
302
303
304
305
306
397
a8
309
310
311
312
333
314
3355
316
317
318
319
320
321
322
323
32¢
328
326
327
328
329
338
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
3se
351
as2
353
354
35S
356

#611790°
$91172°
Po1200°
901204°
$012066°
po1216°
801214
821216°
901222°
901230°
691234
P91236°
961248°
991242°

901246°

0912527
931254°
901256°
9801268°
901262°
0912707

8231272°
9912747

9081276°
#813062°
831306°
891312°
M1316°
$01322°
$01324°
901326°
981330°
901332
901334°
201326°
901340°
921342°
901344°
901350°

912503
#17767
805877
185713
P6i423
122713
sé1012
116704
116777
105777
136375
895304
188378
112377
185777
180375
828753
012623
812604
816777
800205

809000
820800

812067
s10167
910267
818367
910467
912501
211500
805002
1126903
818246
840316
p4s202
0v52603
810304
842783
#06303

200000G PaAVT4
2000606

290012

82818es
908000G 0P8E0AG
90009806

9000906
8806¢AG

8008906 $90000G

000576
900574
980572
eoes7e
209566

177760
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357
358
359
364
361
382
383
364
365
366
367
368
369
37¢
371
3712
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
3996
391

489
412
411
412

801352°
801356°
881362°
PO1364°
681366°
$81378°
0881374°
991376
821400°
801402°
Bo1404°
931406°
901410°
8014127
901414°
001416°
#01420°
901422°
pB1424°
£31426°
9914327
$91436°
#B1442°
981446°
101452°

921454°
901456°
$61460°
#91462°
8014647
9914667
901470°
901472°
951474°

901500°
"91502°
901504°
921506°
831510°
801512°
201514°
»a1516°
#01520°
901522°
001524°
901526°
9915307
301532°
9015347
891536
9015407
881542°
BB1544°

£16383
242704
206294
806204
806204
516454
210446
B48316
347403
852603
185902
800302
818346
240216
340302
952682
295361
¥01342
810225
v16784
816703
216702
#6701
916700
890205

800000
149301
140601
090500
141401
91700
801209
141101
143001
203602
143591
892482
142701
142201
802190
260000
146091
154001
012000
179001
536000
924000
162081
120001
866080
874080
132861
asPeas

901454°
177417

908456
000450
200442
000434
000426
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28:

38

48

12
TKSSAVS
TPSSAVS
3

MOV
nov
CLR
7878
BEQ
CMpe
BNE
HOVE
MOVB
TSTB
BPL
DEC
BPL
MOVB
78T
BPL
8R
MOV
MOV
MoV
RTS

02-FEB=77 18104 PAGE 8

(RS)+,RI
TIPS, TPSSAY
oTPS

(R3)

48

912, (R3)

3s
FILCRT,Ré
FILLER,8TPB
TPS

o4

R4

28
(R3)+,8TPB
P8

Sad

it

(R6)+,R3
(R¢)+,R4
TPSSAV,0TPS
RS

H
3CRC + SUBROUTINE
370 CALL PUT LENGTH, IN BYTES, AFTER JSR CALL

sPUT ADDRESS OF FIRST BYTE NEXT

;GET ADDR TO BE TYPED
$SAVE TTY STATUS
;DISABLE INTERRUPTS

s TERMINATOR?

:EXIT IF 80

;18 THE CHAR A LINE FEED?
;NO, SKIP FILL CHAR’S
SGET THE FILL COUNT
;TYPE A FILLER

;DONE YET?

$HO, WAIT

;DEC COURT

;LOGP URTIL 8

sLOAD AND TYPE CHAR
$1S PRINTER READY?
sWAIT TILL IT IS

$GET NEXT CHAR
sRESTORE R3

$RESTORE R4

$RESTORE TTY

;RETURN

$MOVE LENGTH IN
$MAVE ADDRESS IN
$GO CALCULATE

;PUT CRC WHERE YOU WANT IT

$SAVE RO
3 R1
3 R2
H R3

3 R4
$GET LENGTH IN REGISTER
DR

H AD

3CRC VALUE REGISTER

$CHAR TC ADD

3$XOR OLD CRC AND DATA CHAR

78AVE VALUE
sCLEAR HIGH BITS
FMAKE WORD INDEX

3DO JSR RS,CRC

tRETURNS WITH ONE wORD OF CRC-1& WHERE ADDRESS WAS

H

13

3FOR EXAMPLE

H MOV LENGHT, 18

H MOV ADDR, 1842

H JSR RS ,CRC

1182 OPEN, OPEN

H nov 18$42,CRCLOC

CRCe MoV RO, RESAV
MOV R1oRISAV
MOV R2,R28AV
MOV R3,RISAV
MoV R4,RASAYV
MoV (RS)+,RY
MOV (RS),RO
CLR R2

183 NOVB (R@)+,R3
Moy R2,-(8P)
8IC R3,(8P)

i RZ,R3

BIS (8P)¢,R3
MOY R3,R4
BIC #177768.R3
ASL R3 i

MACY11 27(1086)

MOV
8IC
ASR
ASR
ASR
HOV
MOV
8IC
BIC
BIS
CLRB
SWAB
MoV
BIC
BIC
BIS
DEC
BNE
MOV
MOV
MOV
MOV
MOV
MOV
RTS

©2+-FEB=77 18304 PAGE 9

CRCTAB(R3),R3
4177417.R¢

CRCTAB®3Z4(Ride
R4, =(8P)
R3,(8P)
R4,R2
(S8P)+,R3
R2

R2
R3,=(SP)
R2,(8P)
R3,R2
(8P)+,R2
R1

18

R2,(RS)+
R4SAV,R4
R3ISAV,R}
R28AV,R2
R18AV,R1
ROSAY, RO
RS

H
3CRC TABLE OF MODIFIERS
[ ]

CRCTAB:

140301
140601
500
141401
1760
1200
141101

146001
154001
12009
176001
36000
24000
162001
120001
66000
74000
1320061
[4-T.1-1-]

$MODIFIER WORD
sLEAVE HIGH 4 BITS
$MAKE WORD INDEX

R4 pHODIFTIER WORD
4

TOTAL MODIFIER

sCLEAR LOW BYTE OLD CRC
3MOVE HIGH TO LOW

$XOR TOTAL MODIFIER AND OLD HIGH

JDEC CHAR COUNT
$AND GO BACK
$SAVE CRC
SRESTORE R4

~ e e
el
[N

SEQ 2009

SEQ 9910
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413
414
415
416
417
418
419
420
421
422
423
024
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
459
451
452
453
454
455
456
457
4586
59
460
461
462
463
464
465
466
467
468

981546°
981550°
9015527

PO15S4’

901556°
901564°
901570°
”e1574°
801576°
001600°
001602°
901606°
901612°
001614°
po1620°
001622°
091624°
901626
991636°
821632°
801634°
8216367
9016427
901646°
p2165¢°
921652°
901656°
801669 °
901664°
p01670°
901672°
001700
se1702°
#01710°
$01712°
9017147
01722
$91739°
991736°
001742

116001
184001
942000

209080

912767
©¥12567
8129567
010046
p1d146
010246
885067
812700
p12501
816702
122021
po1e16
805302
281374
A12682
81260¢
p12600
8o5067
035767
rP1001
peS72S
905067
pop205
805267
295767
109787
832767
pO1904
822767
993747
124041
216767
#16767
816767
168267
085267

177777
#02654
002652

002642
903444°

8082620

176166
202602

177676

002564
902556

202000
000004

802524
0902520
802504
176112
176106

177770

177579
082540
176130

176120
176116
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469
470
471
472
473
474
475
476
477
478
479
489
481
402
483
484
485
486
487
486
489
498
491
492
493
494
495
496
497
498
499
582
501
502
593
504
585
506
507
568
509
519
s11
512
513
514
515
516
517
518
519
520
s21
522
523
524

#01746°
901752
961756
801762°
,O1766°
$01772°
e91776°
92002°
902006
002012°

822020°
#02026°

#02032°
902040°
902044°
02050
002054°
902060°
902064°
092070°

902074°

902160°
sd2102°
992104°
902106
sd2110°
Bd2112°
002114°

992116°
992122°
802124°
902126°
902132°
P02134°
$92136°
#92140°
802142°
2021447
#02146°

112867
112167
8100867
210167
810267
810367
210467
810567
910667
17767

842767
194485

852767
216706
n16705
p16724
816703
816782
916784
016700

2002167

200000
200002
P0d000
802000
208000
poesee
poeBe0

895767
ve14a1
200205
018567
21160%
210046
210146
610246
210346
P10446
P0S067

176104
1761082
208116
298114
e00112
890110
4091906
000104
209102
302420
8208000
n000008°
220000
808050
800042
200034
220026
oopaze
800012
e0pP04

177524

176042

e0123¢

901214

175760

175772

175760

MACY11 27(1@06) 82-FEB=T7 18104 PpAGE 10 SEQ s@11

116801
104001
42000

$CKMSG = CHECK MSG GLOBAL SUBROUTINE

$ONLY CHECKS M8G, HO HEADER AND NO CRC’S

$PUT MODULE’S “BEGIN® AFTER JSR CALL

$PUT LOGICAL LINE & NEXT, IF BIT 15 IS SET DATA I5 CHECKED
7BUT NO DATA ERK MSG’S ARC TYPED

;PUT ADDR OF MSG TO BE CHECKED NEXT

iDO JSR RS,CKMSG+2

;RETURNS 2 BYTES PAST CALL IF ERROR

7RETURNS ¢ BYTES PAST CALL IF NO ERRORS

1YOU MUST FIRST MAKE SURE LOCATION CKMSG I8 ZERO

$BEPOR JUMPING INTO THIS ROUTINE BECAUSE IT 15 NOT RE-ENTREANT
:IF IT IS NOM ZERO YOU MUST DO BREAKS UNTIL ITS CLEARS

i

3
CKMSG: o 1FLAG LOCATION, = TO @ IF ROUTINE 1s NOT IN
JUSE, ELSE = =1
MoV #=1,CKNSG 3SET FLAT TO BUSY
Hov (RS)+,CKBZG $GET MODULE POINTER
MoV (R6)¢,CKLINE }GET LINE 3
nov RO, *(R6) $8AVE RO
MOV Ri,=(R6) H R
“ov R2,=(R6) H R2
CLR ERCNT 3CLEAR ERRCOUNT
MoV 3G, RO . 3GET ADDR OF GOOD MSG
MOV (RS)+,R1 3GET ADDR OF MSG TO BE CK’ED
»ov MSG8IZ,R2 $SET UP COUNTER
182 cupB (R#)+,(R1)e JCOMPARE A BYTE
BNE 4 3BR IF NOT EQUAL
1181 DEC R2 $ARE WE DONE?
BNE 18 ;BR IF NOT
288 MOV (R6)+,R2 3 R2
NOV (R6)+,R1 ) R1
MoV (R6)+,RO : RO
CLR ERRCNT ;CLEAR FOR NEXT CALL
8T ERCNT JANY ERROR?
BNE 3s :BR IF SO
87 (RS)+ 3BUMP RETURN ADDR
3s: CLR CKNEG
RTS RS $RETURN
48 INC ERCNT ;UP ERR COUNT
8T CKLINE 3TYPE ERRORS?
BNI 28 $BR IF NOT, EXIT
BIT $2000,177370 ;PRINT ALL ERRORS?
BNE ss 3BR IF YES
cMp #4,ERCNT SHAVE WE DONE 3 ALREADY?
BLE 28 JYES, GO EXIT
5831 cMPB «(R8),=(R1) $8ET POINTERS BACK
OV CKBEG, ACSR $GET MODULES NAME
MOV CKLINE,CSRA
KoV MSGSIZ,WASADR  ;TOTAL NUMBER OF CHARACTERS,
suB R2, WASADR IMAKE IT WHICH CHARACTER IN MESSAGE,
INC WABADR $MAKE IT START WITH A ONE,
MACY1t 27(1006) 02-FEB=77 18184 PAGE 11 SEQ @912

MOVB (R8)+,ASB
MOVB (R1)+,ANAS

MOV RO, RESAV FSAVE R@
MOV R1,R1SAV PR1
MOV R2,R2SAV 3R2
MOV R3,R3ISAV
Hov R4, RASAV
MOV RS,RSSAV
MOV R6,RESAV
MoV #CKBEG, BEGIN sMAKE FIRST TWO LETTERS OF ERR CALL MATCH
$CALLING MODULE®’S
BIC 1920008, STAT JWAKE THIS MODULE UP FOR CALL
e . - e oan
DATERS , BEGIN sDATA ERROR1L
T . - I11} (X213
BIS 3920000, STAT $PUT IT BACK TO SLEEP
MoV RESAY, R6
MOV RSBAV, RS
MOV RASAV, R4
MOV R3ISAV,R3
MOV R28AV,R2 JRESTORE R2
MOV R1SAV, Rt #R1
MOV RASAY, RO RO
Inp 118 760 CHECK SOME MORE
ROSAVI @ 18AVE PLACE FOR REGISTERS
RISAV: @
R2EAVS @
RISAV:Y @
R4SAV: @
RSSAV: @
RESAV:
3
s THIS ROUTINE MAY BE CALLED BY NET MODULES DURING
: START=UP TO INITIALIZE THE HALF/FULL DUPLEX AND
; MULTI=DROP INFORMATION IN THE PHYTAB TABLE AND
: SET UP MULTI-DROP SBTATION ADDRESSES (IF REQUIRED),
;
; CALLt MOV #BEGIN, RS
; JSR RS, DEVSET
H NOTE1 DEVSET SET MUST BE DEFINED AS A GLOBAL AND ALL
; REGISTERS ARE PRESERVED,
3
DEVSET: TST TFLAG J1S THIS ROUTINE INHIBITED?
BEQ 1s 1BR IF NOT.
RTS RS JRETURN IMMEDIATELY,
163 MOy RS, RET 3SAVE THE RETURN ADDRESS,
Moy (SP),RS ;GET THE ARGUMENT,
MoV RO, =(SP) ;SAVE ALL REGISTERS,
MOV R1,=(SP)
mov R2,=($P)
MoV R3,=(SP)
MOV R4,=(SP)

CLRr DFLAG sFLAG TO CONTROL FLOW - SEE BELOW,
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525
526
527
528
529
538
531
53z
533
534
$3%
536
537
338
539
540
541
542
543
544
545
546
547
548
549
550
551
552
583
554
55%
556
557
558
559
569
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
5717
578
579
580

902152°
$32156°
9$02164°

902170°
921747
882202°
9232206°

$32218°
992214°
8#a2216°
802222°
092224°
#82230°
982232°
892234
802240°
022242°
982246°
982250°
962254°
902260°
822262°
962270"
262274°
882276°
B02300°
802302°
902304°
8s2310°
»82312°
#32314°
802322°
292322
862330°
902332°
€02336°
942342°
262340°
982352°
822354°
B@2360°
932362°
902366°
902372°
#02376°
902402°
802404°

885067
917767
2035977

811567
Bi6567
804567
n83374°

po4567
¥95233°
p85767
8P 1004
824567
§05276°
po04d3
BP4567
£BS314°
904567
505331°
8165080
816503
805081
112767
932700
901097
8236200
836203
085201
822701
801522
290766
£22701
861203
112767
p18102
842702
862782
110267
894567
905353°
185777
190375
117702
842722
119267
394567
004436°
819267

001212
80800806
#060000G

221214
0089082
176756

176750
001144
176734

176724
176716

006014
906916

sesesa
a00991

800020

aoove1e
200261

oeed10
890060
993014
176612

000000G
0000006
177608
002040
176562

096754

177106

N1AB DEC/X11 SYSTEM EXERCISER MODULE
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N1AB,P1Y

581
582
583
584
585
586
587
588
589
59¢
591
592
593
594
595
596
597
598
599
609
691
602
603
604
625
606
627
608
609
619
A1l
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
639
631
632
633
634
635

- na

982410°
992414°
¥02416°
$902422°
902424°
$22430°
002434°
902440°
902444°
902446°
832452°
902454°
P2460°
#02462°
9924647
202472°
992476°
902500°
$02502°
$82504°
P32510°
902512°
982516°
902524°
902526°
992534°
$02536°
PO2544°
pO2546°
202554°
pO2556°
982562°
P02564°
22570
892572°
982602°
992604°
902606°
802610°
02612°
902614°
8082616°
£02620°
£02626°
992630°
802636°
992640°
§O2646°
902659°
932656°
902662°
902664°
#92674°
$92672°
892676°

Py

822702
891423
185777
189375
117702
842792
118267
024567
PR4436°
122782
901404
122702
801356
899734
112767
904567
994436°
818502
869182
8985767
291402
6008167
822767
901004
152762
POO664
822767
801404
142762
922652
205767
Au1093
985267
400607
p16777
B8167a%
012604
#12693
212602
912601
912600
890205
922767
821410
122767
8M1747
142762
990613
152762
832703
201450
895767
001064
pas2e?
319502

PT Y

20p081S
8900006
900000G
177609
$01776
176520
00900615
200177

$#00012
176466

229656

800182
900131

200100
$091090
209100
000604
290576

176474
090556

800131
apo100
900020

¥o0020
(LU0 3)

#0052

900472

P

201744

oPP640
200212
009620

800212

03909066

000536
200526
700212

200212
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CLR MFLAG 3FLAG TO INSURE ONE MD MASTER ONLY,
MOV OTKS, TKSSAV 3SAVE THE TTY STATUS,
CLR TS sNO INTERRUPTS PLEASE.

T we %o %5 % na v

SET1

MTYP:
CTYP:

DSET2:
DSET3:

DSET4;

382

483

TYPE MODULE KAWF,

WOV (RS) s NAMEM sFIRST TWO CHARACTERS,
MoV 2{R8 3, NANENS2 :SECOND TWO CHARACTERS.
JSR RS, TYPE ;TYPE IT,

NAMEMG

REQUEST HALF/FULL DUPLEX INFORMATION. (IF DFLAG = @)
REQUEST MULTI-DROP INFORMATION, (IF DFLAG ® 1)

NOTE; IF °¢* 18 TYPED, THE SUBROUTINE I8 IMMEDIATELY
TERMINATED,

JSR RS, TYPE

SETML

TST DFLAG $MULTI~DROP PASS?
BNE MTYP 3BRANCH IF YES,
JSR RS, TYPE $TYPE “HALF DUPLEX™

SETM2

BR crYP 3CONTINUE.

JSR RS, TYPE sTYPE "MULTI=DROP"

SETM3

JBR RS, TYPE

SETHS

NOV 14(RS), RO ;GET DVID1,

nov 16(RS)I,R3 $GET SR1 IN CASE DOING MULTI-DROP,
CLR R1 $INIT TO LINE ZERO,

HOVE $66,5ETYE FIRIT TYPE OUT.

BIT 01,RO $THIS LINE TO BE TESTED?

BNE DSET4 3sBR IF YES,

ASR RO JMOVE ONTO NEXT LINE,

ASR R3

INC R1 ;LINE NO, = LINE NO, + 1,

cnp $16,,R 3DONE ALL SIXTEEN?

BEQ DEX? 3BR IF YES,

BR DSET2 ;CHECK THIS LINE,

CMP $10,R1 $AT LINE TEN(OCTAL)?

BNE 3s :BR IF YES,

MOYB 261, SETHE sMOW DOING LINES WITH TWO DIGIT NOS,
nov Ri,R2 $LINE NO,

BIC t10,R2 3 ISOLATE LOW ORDER DIGIT,

ADD $60,R2 3MAKE IT ASCIT,

MOVB R2,SETHE+1 3PUT 1T INTO THE BUFFER,

JSR RS, TYPE sASK THE OPERATOR ABOUT -TH1S LINE,
BETHS

818 eTKS sCHARACTER?

BPL 4 $WAIT FOR IT,

MOVB 8TKB,R2 $GET IT,

BIC $177600,R2  ;ISOLATE IT,

MOVB R2,0UTPUT sECHO IT,

JSR RS, TYPE

00TPUT

MOV R2, FCHAR $SAVE IT,

MACY11 27(1006) 02«FEB-77 18304 PAGE 13 SEQ

Ss:

682

78:

DEXT:

18:

MDROP:

183

CMP #15,R2 $CARRIAGE RETURN?

BEQ 68 $BR IF 1T 18,

TSTB 8TKS $WAIT FOR CARRIAGE RETURN,
BPL S8

Mova @TKB, R2 3GET IT.

BIC 4177600,R2 s ISOLATE IT.

MOVE R2,0UTPUT $ECHO IT,

JSR RS, TYPE

QUTPUT

CMPB 215,R2 sCARRIAGE RETURN?

BEQ 68 ;1BR IF YES,

CMPB #177,R2 $RUBOUT?

BNE E1 ] 3BR IF NOT,

BR 48 ;RESTART,

MovB #12,0UTPUT ;TYPE A LINE FEED,

JSR RS, TYPE

OUTPUT

MOV RS, R2 ;TOP OF MODULE,

ADD R1,R2 $OFFSET TO LINE ENTRY,
TST DFLAG 3DOING MULTI-DROP?

BEQ 7¢ §BR IF ROT,

Jup MDROP $HANDLE MULTI-DROP,

CHpP #131,FCHAR 3FIRST CHARACTER A °Y°?
BNE s $BR IF NOT,

BISB #100,212(R2) $FULL DUPLEX,

BR DSET3 3CONTINUE CHECKING,
CcMP #1008, FCHAR sI8 1T AN ‘8’7

BEQ DEXT $BR IF YES.

BICB 9100,212(R2) 3HALF DUPLEX,

BR DSET3 3CONTINUE,

TST DFLAG $DONE MULTI=DROP?

BNE , 18 ;BR IF YES,

INC DFLAG ;8ET FOR MULTI=DROP,

BR DSET1 300 IT,

MoV TKSSAV,8TKS $RESTORE TTY STATUS,
MOV RET,RS $RETURN ADDRESS BACX IN RS,
MOV (SP)+,R4 $RESTORE REGISTERS,

MOV (SP)+,R3

MoV (SP)+,R2

MOV (SP)+,R1

MOV (SP)+,R0

RTS8 RS

Cup #131,FCHAR sWAS ANSWER YES?

BEQ is sBR IF NOT,

CHPB $100, FCHAR 3IS IT A "98%2

BEQ DEXT $BR IF YES.

BICB 920,212(R2) 3CLEAR THE FLAG,

BR DSET3 $CONTINUE,

:3¢.1.] #20,212(R2) 3SET THE FLAG,

BIT #1,R3 ;IS THIS LINE MASTER?
BEQ MDSLAV $sBR IF NOT,

TST MFLAG :ALREADY HAD A MASTER LINE?
BNE SECMAS 3BR IF YES,

INC MFLAG 3DON®T ALLOW ANOTHER MASTER,
Moy RS, R2 sBASE ADDRESS OF MODULE,

ey e T T

8013

0014
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637
6138
639
648
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
662
661
662
663
664
665
666
667
668
669
678
671
672
673
674
675
676
6717
678
679
68¢
681
682
683
684
685
686
687
688
689
69¥
691
692

902704°
902712°
902716°
982722°
992724°
902730°
902736°
002740°
992744
902758°
9027%2°
092756°
»02760°
002764°
982766°
0202772°
903000 °
903004°
823010°
003012°
¥23016°
003022°
€83026°
903032°
#83036°
993242°
003046°
#83050°
993056°
983860°

#93062°
$930866°
9939870°
203074°
9983076°
9031062°
»33106°
9031127
#03114°
»83120°
vo3122°
$93126°
#083130°
B823134°
#03136°
9o3140°
993144°
923146°
#93152°
#93154°
983160°
#03162°

862767 0208331 8AB460
962782 Q00312

#04567 176242

825376°

884767 002132

$22767 900055 000346
821415

919167 @P420

994767 000359

112112

P16781 POR406

805202

020267 Q08486

#P1387

200167 177304

112762 200377 80312
BAR167 177272

B84567 176154

#05365°

204767 000044

910167 @00342

P84767 200272

110162 goe272

8167901 9089326

200167 177234

po4567 176116

895421°

916777 176216 8080006
290777

pee776

212704 003306°
810046

105777 0080POBG
140375

117780 @00000G
842700 177600

222769 P0BOSS

201431

22700 000015

901426

922709 900177

201004

112407 201302

108724

00422

822700 Q00925

91906

PO4S67 176012

044727

912794 2933067
pBe743

922700 000060

N1AB DEC/X11 SYSTEM EXERCISER MODULE
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693
694
695
696
697
698
699
700
701
702
703
104
105
706
107
708
709
710
711
712
713
714
715
716
717
718
719
120
721
722
723
724
725
726
727
728
729
738
731
732
733
734
735
736
737
738
739
148
744
742
743
744
745
746
747
148

P03166°
#03170°
9831747
903176°
003200°
203204°
803212°
#33212°
803216°
903220°
903226
9032327
#9323¢°
903236°
903240°
203244°
993250
$93252°
003256 °
003260°
9933647

$03266°
903306°
$23306°
903310°
803316°

003312¢°
9033227
99332¢°
$93326°

0031330°
P03334°
03340°
8533427
083344°
#03346°
”M335u°
003354 °
23356 °
ve3360°

»93362°
903364°
831366°

803024

922720 @0B00867
vez2421

p10044

110067 991232
804567 175754
BR4436°

822702 o001
91324

112767 000012 AB1219
894567 175732
0044367

812609

730207

119067 9061172
P04567 175714
804436°

PB4AS67 175706
893310°

2127804 £03306°
oveTot

890010

90009
905015 PA47516 0206441
980012

905724
805714
201414
812446

162716 ©00960
8P4767 177762
p86301
po6301
996301
962631
9427p1 109000
9823207
993001
200297

392080
800000
LLELI L)

MACY11 27(1006)

ase

MDSLAV?:

SECMAS:

182

~ e ne v

ROCT?

182

283

sy

MACY11 27(1006)

318:

483

582

H
CQUEUE?S

TERRM:

e ne ee v ve ve we

AscocT!
Ascot:

AEXIT:

;

RET1
FCHAR:
DFLAG;

ADD
ADD
JSR
SETMB
JSR
Cup
BEQ
MOV
JSR
MOVB
Mov
INC
Cmp
BNE
pLI
Move
Jup
JSR
SETM?
JSR
MoV
JSR
Nove
Hov
JNP
JSR
8MMSG
MOV
B8R
BR

02-FEB=77 18184 PAGE

14 SEQ

9331,LIM ;END OF MDMTAB,

131202 $BASE OF ADDRESS MENU TABLE.

RS, TYPE $ASK OPERATOR FOR ADDRESSES.

PC,ROCT ;GET RESPONSE,

155 ,COUEUE-2 tWAS IT MINUS?

s }BR IF YES,

R1,FCHAR sHOLD Ri TEMPORARILY,

PC,A8COCT 3CONVERT STRING TO OCTAL NO,

R, (R2) $SAVE IT IN THE MENU TABLE,

FCHAR, R1 ;RESTORE Ri,

R2 yPOINT TO NEXT BYTE,

R2,LIM ;FULL TABLE?

28 ;BR IF NOT,

DSET) 36O ON TO NEXT LINE,

#377,312(R2) $SHOW END OF TABLE ENTRIES,

DSET3 ;CONTINUE,

RS, TIPE 3ASK FOR SLAVE STATION ADDRESS,

PC,ROCT JREAD IT,

R1,FCHAR 3 HOLD ONTO Rp,

PC,ASCOCT JCONVERT RESPONSE TO OCTAL,

R1,272(R2) $SAVE IT,

FCHAR, R JRESTORE Ri,

DSET3 sCONTINUE,

RS, TYPE JHAVE OPERATOR CORRECT PROBLEM
3OF TWO MULTI<DROP MASTERS,

TKSSAV,@TKS $RESTORE TTY STATUS,.

18 sWALT FOR °C,

READ ASCII STRING OF OCTAL DIGITS TERMINATED BY
A CARRIAGE RETURN, RUBOUTS AND

MOV
MOV
TSTB
BPL
HOVE
BIC
cxp
BEQ
cup
BEQ
Cup
BRE
HOVE
TSTB
BR
cup
BNE
JSR
CRLF
ROV
BR
cup

BGT
Cup
BLT
MOV
"ove
JSR
ouTPUT
Cup
BNE
HOVE
JSR
OUTPUT
MOV
RTS
Hove
JSR
QUTPUT
JSR
TERRM
KoV

BR

+BLKW

]
«ASCIZ
+EVEN

#CQUEUE, R4
R, =(SP)
oTKS

18

@TKB, RS
$177608,R0
155,Re

318

#15,Re

318

$177.R0O

28
(R4)+,0UTPUT
(R§)+

48

25,Re

3

RS, TYPE
#CQUEUE, R4

13
#68,Ra

@2-FEB=-77 18:84 PAGE

Ss

867,RO

S

R@, =(R4)
RS, 0UTPUT
RS, TYPE
#15,R8

18
#12,0UTPUT
RS, TYPE

(5P)+,RO
PC

RO, OUTPUT
RS, TYPE

RS, TYPE

#CQUEUE, R4
1s

10

<15><12>° N0t *€15><12>

CONVERT ASCII STRING 10 OCTAL.

CHARACTERS IN caueuk.

“U ARE RECOGNIZED.

3 INIT THE QUEUE,
$SAVE CALLER’S R0,
3CHARACTER READY?
3IF NOT, WAIT FOR IT,
3GET THE CHARACTER,
3STRIP IT,

sMINUS SIGN?

3BR IF YES,

3I8 IT A CR?

3BR IF YES,

$RUBOUT?

3BR IF NOT,

3GET LAST CHARACTER,
sFIX POINTER,

$3GO ECHO IT,

jUout?

3BR IF NoOT,

3FORCE A CReLF,

$START WITH A FRESH QUEUE,
;RESTART THIS ROUTINE,
sMUST BE BETWEEN 69 AND 67,

15 SEQ

1 (OCTAL DIGIT),
;ERROR IF NOT,

;CHARACTER T0 QUEUE,
JECHO IT,

tWAS IT A LINE FEED?
:BR IF NOT,

$SET UP TO TYPE...
$.0.A LINE FEED,

JRESTORE R@,
{RETURN TO CALLER,
JCHARACTER IN ERROR,
1ECHO IT,

sWARN OPERATOR,

$TRY AGAIN WITH A FRESH QUEUE,

; INPUT QUEUE,

TERMINATED BY CARRIAGE RETURN,

NOTE: ONLY THE LAST FIVE DIGITS OF A STRING ARE VALID,

CALL:

ST
ST
BEQ
Moy

sus
JSR
ASL
ASL
ASL
ADD
BIC
RTS
CLR
RTS

e9vs

JSR PC,ASCOCT
OCTAL RETURNED IN Ri

CONTENTS OF R1 AND R4 ARE LOST,

(R4)+

(R4)

AEXIT
(R4)+,=(SP)

#60, (SP)
PC,ASCO1

(SP)+,R}
11980002, R)
eC

R1
29

;BYPASS THE CARRIAGE RETURN,
sAT TOP OF INPUT STACK?

sBR IF YES,

$CHARACTER (DIGIT) TO STACK,
3 TWO STACKS = ONE QUEUE]}
3STRIP TO OCTAL,

JRECURSE,

JMOVE WORD OVER

JADD NEXT DIGIT,

INO SIGN ALLOWED,

IRETURN,

JALL DIGITS READ,

s TAXE THE CHARACTERS FROM THE

;QUEUE AND RETURN WITH THE OCTAL NC,

sRETURN ADDRESS HELD HERE.
;OPERATOR RESPONSE HELD HERE,

2015

f016



N1AB DEC/X11 SYSTEM EXERCISER MODULE
13=JAN=77 16351

N1AB.P11

749
758
7514
752
753
754
755
7%6
757
758
159
760
761
762
763
764
765
766
767
768
769
176
m
772
773
174
775
776
m
778
779
8¢
781
782
783
784
785
786
787
788
789
790
791
792
793
794
798
796
797
798
799
R99
Bo1
802
883
804

#03370°
$83372°
8083374°
993402°
923410°
903416°

903429°

P03422°
903424°
803426°
803430°
893432°
903434°
$23435°
903436°
9934377
9034408°
803441°
963442°
003444°
993445°

24Ea¢
se3452

$83460°
983466°
003474°
#03502°
803510°
993515°
983522°
003538°
6083536°
P93544°
#23546°
#83554°
#33562°
803570°
983576°
603601°
893606 °
B03614°
993622°
#03630°
$03636°
$03644°
$03652°
983660°

LLLIT-T
8020800
205015
247515
847116
809
833420°

pRAD2A0

813026
913826
£13026
813026
8130826
220
(Ll
220
209
890
#0901
020090
224
215

£1447
Siii?

651505
pe7042
942117
824040
024524

360
820130
$42522
942515
[1:2-1-2%-3
832060
820040
852115
845503
an6523

860
928138
242518
p41440
851122
939060
920040
943523
P42440

842516

935104
947116

042412
g41440
043040
052105
946125
251501
206472
830460
320040
a20183
647440

238062
A20040
941440
846040

812
831469
020640
942101
941522
851117
930064
09200490
941440
251122

020124
920040
Pa5M15

251122
842ii7
851117
246440
851505
240524

@12
054260
0044490
044524
852128

254134
952011
047314
251517

854000
204440
251105
042440
2050615
054130
946411
041522
¥51117

N1AB DEC/X11 SYSTEM EXERCISER MODULE
13=JAN=77 16:51

N1AB,.P11

Lk
846
807
808
8909
814
811
A12
813
A1e
815
816
817
818
819
820
821
822
R23
824
825
926
827
828
829
834
831
832
a33
834
8135
836
837
838
839
840
841
842
843
844
845
846
847
848
849
8s@
851
852
853
854
8s%
856
857
a58
BSY
860

903666°
883670°
903676°
903704°
903712°
033720°
¥33721°
803726°
993734°
903742°
PV3759°
9837%6°
833760°
$03766°
983774°
004002°
904010°
984016°
904024°
904032°
POAV4N°
£34045%°
904052°
804060°
804066 °
904074°
904102°
994104°
994112°
po4120°
904126°
904134°
£04137°
884144°
904152°
004169°
P04166°
994174°
PO417S°
p84202°
p2421e°
904216°
204224
po4232°
824240°
#04241°
p34246"
004254°
004262°
004273°
904276°
#04304°
9043127
904320°

8344347

705015
8300860
82008482
852115
922195
212
260
920139
$46524
826516
827124
895015
839060
P20040
252115
p4710%
830462
P20040
841595
#52111
947522
269
220132
842522
826516
827124
P35015
P3D460
0200849
941505
245523
PO6523
260
p20130
942522
946581
851185
212
60
620130
842522
51105
851117
47185
agy
116
852123
p4a7514
p46122
851040
»44596
p200S4
#4527
24610
oo4434°
290

8308065
a20042
852040
952517

933060
020040
220124
#54195
946440

930067
920040
846040
854503
832062
920040
250040
920131
206522
gae461
220040
920103
854105
046440

230062
820040
841440
946940

212
839062
220040
220183
247111
847522

230064
#20040
020183
952522
046040
954503

220117
046595
045503
f40505
741505
852507
P43520
246114
000124

054130
852011
246511
206524

254060
204440
247516
281511
246505

254130
032011
952101
905915
254130
251011
951101
751185

212
254660
004440
247516
251511
246505

254130
251011
047514
251517

p54060
904440
251106
e20107
216522

954060
004440
853117
920116
852101
25015

254523
Dé1440
020054
942523
247117
$42522
a20115
244040

MACY11 27(1006) @2-FEB=77 18304 PAGE 16

MFLAG: @
LIM: 4
NAMENG: ASCII <§15><12>°NET MOD: *

NAMEM: LASCIZ “NNNN’<15><12> $MODULE NAME STORED HERE.

+EVEN
H
3CONSTANTS AND STORAGE LOCATIONS

1
TIME: «WORD 2 3HOLDS POINTE TO SYSTEM TIME
i THE FOLLOWING 10 BYTES WILL DEFAULT TO 18 SYNC CHAR’S, 026
:THESE ARE USED BY SOME DECNET MODULE’S TRANSMIT ROUTINE
; THESE LOCATIONS MAY BE OVERWRITTEN WITH A NEW SYNC CHAR IF
3SOME USER SPECIFIES A NON STD SYNC, IF HE DOES HE MUST CHANGE
3THE 8YNC FOR ALL DECNET MODULES THAT USE THIS SYNC HEADER,
s THESE WOULD BE THE NQA, NHA, ??? MODULES

+WORD 213026

+»WORD 813026

«WORD 013026

+»WORD 8139026

«WORD 913026

MSGHED: .BYTE 220 3DLE, MEANS OFF<LINE MSG

COUNT: .BYTE @ ;COUNT AND FLAGS
JBYTE o '
BYTE o sFILL
SYTE @ sFILL
JBYTE + ADDRESS
CRCHED: ,WORD 9 FHEADER CRC
HSGy JBYTE 24 ;080p PROTOCOL CODE FOR "LOOP BACK®

IMSG: +ASCII <15><12>°ERROR CODES FOR NET MODULES (ASTAT): <15><12>

(ASCII  “ee1exX REC TIME OUT’<15><12>
LASCIT  g@2exX TMT CLOCK LOSS <15><12>
LASCII  *8238XX HEADER CRC ERROR’<15>¢12>
WASCII  *8848XX MSG CRC ERROR’<15><12>

MACY11 27(1686) 02-FEB=-77 18384 PAGE 17

+ASCII1 ‘@asexx TMT TIME OUT<15><12>

+ASCII “oe60XX TMT NON-EXIST. MEM®<15><{2>
+ASCI1 ‘o2970XX TMT LATENCY’<15><12>

+ASCII ‘31006XX REC PARITY ERROR’<15><12>
SR8CIY ‘of:13XxX REC NON=EXIST. HMEK®<i5><i2>
+ASCII ‘@128XX REC CLOCK LOSS'<15><12?

«ASCII ‘B20@XX REC FRAMING ERROR<15><12>
«ASCIZ ‘040€XX REC OVERRUN OR LATENCY’<15><12>

NOCLKM?: ,ASCIZ *NO SYSTEM CLOCK, PLEASE RECONFIGURE, PGM WILL HALI®

LTMSGeSAY,
CRCMSG: .BYTE @ ;M8G CRC

SEQ 9017

SEQ @918



N1AB DEC/X11 SYSTFM EXERCISER MODULE MACY11 27(1006) B2°FEB=77 18104 PAGE 18 SEG @019
N1AB,PIL 13<JAN=TT 16351

861 004435° (L1] .BYTE @
862 +EVEN
863 PB4436° PPO0RD OUTPUT: ,WOKD @ :ONE WORD CHAR BUFFER FOR TTY OUT
864 PD4440° PB3T6S MSGSIZt S01, :GLOBAL, SIZE OF DATA MS8G (NO HEADER)
865 004442° Y0029 WAIT: _WORD @ sNETWORK MODULES WALT FOR THIS TO BE ©
866 D04444° POO0R0 CKBEG: ,WORD @ $THP STORAGE FOR POINTER TO CALLING MODULE
867 P04446° POVORR CKLINE: ,WORD @ :TMP STORAGE FOR LOGICAL LINE #
868 PO4450° 2PIODO ERCNT: .WORD @ JCOUNTS ¢ OF ERRORS
869 JPWRCNT1; .WORD @ DEFINED IN MONITOR QABL OK AND IS A GLOBAL - POWER FAIL INDICATOR FOR
879 3
:;; H OPTION DISPATCH TABLE,
[}
873 PO4452° POLOL16” ODISP: FINISH sERROR RECOVERY.
874 994454° po1012° DONE 3STANDARD MESSAGE.
875 904456° pU8622° USER sUSER DEFINED MESSAGE,
876 904460° §0OS28° 2EROS sALL ZERO BYTES MESSAGE,
877 904462° p20524° ONES 3ALL ONE BYTES MESSAGE,
878 PO4464° PDOSI2’ ALTER ;ALTERNATE ONE AND 2ERO BITS,
879 P04466° PDO5S6° WORST $WORST CASE MESSAGE,
L1 H
881 904470° P20V00 INFLAG: @ ;ONE TIME TYPE OUT FLAG.
882 7
883 ;
884 B04472° 205015 000 CRLF?  LASCIZ <15><12> 3CARRIAGE RETURN = LINE FEED.

885 PD44TS” 015 051412 046185 GETMG: LASCI1 <{5%<12>°SELECT NETWORK TEST MESSAGE OPTION,<15><12>
886 @04502° 941505 0220124 042516

887 PV4510° §S3524 051117 020113

868 WO4516° 242524 52123 46440

889 904524° 8515085 040523 042%07

890 £04%32° P4T449 052120 847511

891 994540° §27116 0085015

P92 904544° §IOASO 833055 04T440 +ASCIZ *(9<6 OR "H" FOR HELP)1 °

993  PVUASS2° 820122 044042 020042

894 PO4S60° PiTS06 820122 042510

895 P04566° #S2114 @3ISO51 G0BA4R

896 9945747 PASO1S 020040 954524 HELPM: .ASCII <15>€12>” TYPE FOR THIS OPTION"<15><12>
897 904682° P32520 20048 043040

898 Ov4610° 951117 052040 944510

899 P04616° P20123 950117 B44524

900 #04624° 347117 @0SE1S

901 $04630° 920049 020040 020060 +ASCII * [} USE PREVIOUS MESSAGE OPTION’<15><12>
902 ©04636° 20040 020040 052442

983 P04644° P42523 050040 042522

994 P04652° 944526 952517 920123

905 B34660° 842515 @51523 @43ISe1

906 #24666° 920105 950117 044524

997 904674° 947117 Q05015

988 904700° 9200490 920049 020061 +ASCII * 1 STANDARD MESSAGE®"<15><12>
909 DPA4706° 020040 620040 051440

910 PO4714° P40S24 942116 PSi101

911 PO4722° 320104 942515 PS1523

912 904738° 2433501 0065ES 212

913 904735 040 920040 031040 +ASCI1 * 2 USER MESSAGE“<15><12>

914 904742° D2004P 020840 020040

915 @34752° 951525 051105 §46440

916 PI4756° ¥51505 ©40523 842507

N1AB DEC/X11 SYSTEM EXERCISER MODULF MACY11 27(1006) 02-FEB~-77 18184 PAGE 19 SEQ w020
NiaB,P11 13=JAN=77 16151

917 ©004764° 805015

918  POAT66° PN20P42 020040 20063 .ASCII * 3 ALL 2EROS MESSAGE’<15><12>
919 ¥d4774° P2OO4G P20048 40440

920 §9S802° @46114 95504¢ ©S110S

921 P95010° nS1517 Q46440 951505

922 9050156° p40523 ©42507 005015

923 POSO24° 220040 020040 020064 JASCII 4 ALL ONES MESSAGE’<15><12>
924 995032° A20040 020040 040440

925 B25040° 246114 047440 042516

926 005046° 520123 Q42515 251523

927 905054° n43SH1 096505 212

928 995061° 042 020042 P32440 LASCII * s ALTERNATING 1 AND @ BITS’<15><12>
929 PO5066° P20040 N20M40 020840

930 905074° P46101 0842524 047122

931 995182° p52181 ©47111 020107

932 905110° 822061 647101 920104

933 PIS116° P20060 044502 051524

934 995124° ¥0501S

935 @0S126° P20040 D2004D P20066 ASCIZ * 6 FOUR BIT COUNT <§5>¢12>
936 905134° 920049 020040 043040

937 905142° 952517 020122 944502

938  $95150° 929124 047503 847125

939 POS1S6° BR6S24 0dION12

940 P05162° V54524 042520 054440 USERM: LASCIZ “TYPE YOUR MESSAGE TERMINATED WITH “"A*°<15><12>"s°
941 @25170° 952517 ©20122 0842515

942 PO5176° 051523 @43%501 920105

943  POS204" Y42524 046522 847111

944 905212° pS2181 042195 053440

945 ©0522¢° 852111 920112 040042

946 995226° 206442 021412 000

947 005233 123 942520 044503 SETMi: ,LASCIZ “SPECIFY IF THE FOLLOWING LINES ARE’
94R  025240° 54506 244440 028106

949 905246° 844124 020105 047596

950 POS254° P46114 053517 247111

951 ©985262° 20107 044514 Q42516

952 905279° 820123 051121 00A1ES

953 ©05276° #4340 046125 D20114 SETM23 ,ASCIZ ° FULL DUPLEX *

954 @05304° 952504 046124 054195

955 £35312° pPOG4P

956 POS314° B46440 046125 044524 SETMI:  LASCIZ ° MULTI-DROP *

957 905322’ 942055 047522 028129

958  $05330° 800 .

959 P95331° 950 024531 247444 SETM4: LASCIZ  “(Y) OR NOT(CR),’<15><12>

960 ©05336° M20122 047516 ©24124

961 995344° 951193 0927051 @ASM1S

962 995352° 200

963 @25353° 114 947111 020105 SETMS: LASCI1T °LINE 8~

964 PB5360° (%]

965 905361° 116 220116 ¥9A  SETM6: LASCIZ °NN *

966 ©05365° 181 242194 w42522 SETMI: LASCIZ °*ADDRESSs*

967 @805372° 851523 A0E8TS

968 PO53IT6° 246123 ¥S3131 P701¢5 SETMB: ,ASCIZ “SLAVE ADDRESSESI®<15><12>

969 905404° P42121 051104 051525

974 P05412° 942523 PIS123  VASALS

971 PI5424° LT

972 vasi21’ 215 652212 947527 SYMSG:  (ASCII  <15>€12>°TWO MULTIDROP MASTER LINES NOT ALLOWED.®<155><12>



N1AB DEC/X11 SYSTEM EXERCISER MODULE  MACY11 27(1006) 02-FEB=17 18184 PAGE 26 SEQ 9021
N1AB,.P11 13-JAN=T7 16151

973 BO5426° BG40 046125 044524
974 ©05434° 951184 050117 @46440
975 905442° §51531 042524 029122
976 #95450° P44S14 942516 920123
977 #0%5456° $47516 020124 046101
978 #95464° P4TS14 042527 927194
979 995472° 985015 :
960 #9547¢° 954524 0942520 057040 JASCIZ °TYPE “C AND FIX SRi,®
581 205522° 928163 ©47i8i 528ib4
982 985510° 944506 920138 051123

983 905S16° P27961 200

984 889281 +END
N1AB DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(31206) O2-FEB~77 18104 PAGE 22 SEQ 0022
N1AB.P11 13=JAN=77 16351 CROSS REFERENCE TABLE ~- USER SYMBOLS
ACSR B80052R 187 464+
ADDR 838P06R 86¢
AEXIT  B@33S6R 731 7424
ALTEP 890532R 207 878
AS8 POOOS6R 110¢ 469%
ASCOCT @@3320R 645 658 7292
ASCO1 $03322R 7308 735
ASTAT BOOBS4R 109%
AWAS #2006 0R 111 470
BDCNV = »ssdss G 1
BEGIN #00000R 83 291 478+ 482
BITS = 830001 120¢
BITY = 900002 1208
BIT18 = ®@2080 120%
BIT11 = 994000 1209
BIT12 = #10020 1208
BIT13 = 820000 1288
BIT1¢ = 940000 128
BITIS = 100080 1209
BIT2 3= 900004 1208
BIT3 = 9000810 1204
BIT4 = $8002¢ 120
BITS = paoS4a 1202
BIT6 = 900100 1208
BIT? = 980200 1200
BIT8 = 398409 120
BIT9 = 901000 1201
BREAKSS 104407 1200
BR1 #P9012R 88t
BR2 #80013R 89#
CDATASz 154414 1294
CKBEG  904444R 434+ 464 478 866¢
CKLINE @084446R 435+ 457 465 8674
CKMSG P21554RG 1228 161» 4310 433 454+
CLOCK = #sssss G 1201 130
COUNT 993435R 275+ 276# 277» 7724
CQUEUE #93336R 642 671 690 M2 7168
CRC ®P1276RG 1228 289 285 3419
CRCHED @@3442R 282+ 1778
CRCMSG  @904434RG 122¢ 210 220 287+ 86012
CRCTAB p21454R 35?7 362 3844
CRLF PO4472R 269 689 884¢
CSRA BBOOSOR 1058 465%
CTYP BJ2242R 547 S50
OATCKS= 194417 1200
DATERS® 104405 120 482
DEVSET 902116RG 1229 S14¢
DEXT P02556R 562 608 b11s 626
DFLAG P93366R S24¢ 543 600 611 613+ 7408
DONE #I1012R 211 224 272s 874
DSETH 032210R 5410 614
DSET2 202274R 113 563 .
DSET3I  W¥2276R 5588 646 610 628 651 653 661
DSET4 PA2314R 557 5648
DVID1 900D 1 4R S0

ENDPSS® 194402 1209 291
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NiAB,P1l

ENDS =
ERCNT
ERRCNT
ERRNS =
ERRORS s
EXITS =
FCHAR
FILCNTs
FILL
FILLER=
FINISH
GETMG
GETMSG
GETPASa
GOPT
GWBUF$=
HELP
HELPM
IMFLAG
IMSG
INIT
KW11L =
KWiipP 3
KWiix =
LIM
MAP228s
MDROP
MDSLAV
MFLAG
MODNAM
MODSP
MSG
MSGHED
MSGNS =
MsGs1zZ
MSGSs =
M5G$ =
MTYP
NAMEM
NAMEMG
NOCLKM
OACNV =
oDISP
ONES
OPEN =

OUTPUT

PASCNT
PIROS 2
POPSP =
POPSP23
PRTY =
PRTYO =
PRTY1 =
PRTY2 =

104403
P94450R
#90030R
104410
134404
104400
WI3364R
sessns G
#88536R
ssnuae G
PO1016R
90447SR
#0893 40R
104413
POD254R
104412
#90502R
BB4ST4R
P34472R
S93445R
$#00022R
Hennan G
sesese G
snavse G
#93372R
184415
#02620R
623004R
#03370R
BOBGVOR
PPV164R
003444RG
B03434RG
194411
P04440RG
104416
104426
802234R
P33410R
#03374R
PO4241R
rrasns G
MP4452R
POOS524R
poOGQ

PO4436R

BOAVB26R
900004
935726
922620
PABven
20000y
ADO4H
»00100

1209
4394
97#
1208
120¢
1208
s8ow
1200
203
1208
268
164
1678
1208
134
1208
188
195
153
158
94
1208
1204
1204
636#%
1200
602
631
525+«
848
95
1214
121
1208
121¢
1209
1209
544
531e
534
143
1
194
2048
8s
11
1758
697+
(1Y)
128¢
1208
1204

1204
1202
1200

(131
450

[1.X}
308
206
3oy
2738
[111]

138

190

8968
159«
7798

133
137
141
6374

6238
6540
632

118¢
167
278

267

S48
532+
751¢
850

8738
877

1208

176
699

N1AB DEC/X11 SYSTEM EXERCISER MODULE
13=JAN=T7 16251

N1AB,.P11

PRTY3 =
PRTY¢ 3
PRTYS =
PRTY6 =
PRTY7 =
Ps =
PSHW a
PUSH =
PUSH2 =

=

=

TKSSAY
TPB s
™S =
TPSSAV

00149
900200
930249
080303
900340
1771776
177776
925746
924646
suasee G
1244081
989166R
933362R
PB3862R
938062R
#92100R
902102R
S92184R
PA32106R
802110R
992112R
PO2114R
900052R
#93042R
W85233R
935276R
995314R
®45331R
@25353R
PI53I61R
Q35365R
#0S53T6R
BES421R
BOOP24R
0040
sssnse G
BOLO16R
POO166R
#9022vR
#9H0I2R
#20034R
20903I6R
BOOI4AR
#20042R
PRRR44R
BIVV46R
#93310R
PBU164R
#93420RG
senaps G
susese G

#81272R
seoses G
sesses G
#B1274R

1209
1208
1209
12038
1208
1203
1209
120¢%
120¢
122¢
1208
112
517«
64l
1129
341w
342+
343s
344
162+
476
477«
1969
633
542
546
549
551
572
555+#
655
640
563
958
11
1229
91
9¢
93
98
994
1008
1018
1029
1839
1040
711
1270
1208
1219
1210
673
168
121¢
1219
30¥2e

1308
616
636

380
379
378
m
163%
486
495

662
947¢
953
9569
9594
9631
566%
9668
9684
9728

113
155

129¢
480

7188
514
133
173
168

274
3A9s
3a2
320

4560

687
208¢
873

142
195
881

649

634+

208
1749

272

7538

9%
145
183
702

1204

7469
8752

471
472
473s
474
343
Soee
sate

579

484+

137«
243
169+

323
314
3n3s
324

MACY1Y 27(1006)
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461

623

153¢

%500

7492

219

278

99
166
184
704

MACYi1 27(1006)
CROSS REFTRENCE TABLE <+ USER SYMBOLS

491
499
489
488
376

9659

141¢
578
17
526

310

82-FFBe7Y

a6l

625

198

23

278

109

257
707

82-FEB~T7

4951
4968
497
4902
475+

169
585
2319

61%

315

18184 PAGE 23

6440

283

2084

101
106
250
199

647 657
299+ 290+
200 442

102 103

197 237

577« 579

8638

18104 PAGE 24

487

7592

675
13}

664

320

4999

274 526

568

440

466

104
260
587

527»

7470

7788

B64s

105
274
589

$73

859

107 1a9
FT 286
595¢ 597
583 615+

SEQ @023

110
683%

SEQ 7024

664
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WiAB,Pii iJ=JanNeT? 1835i CROSS REFEREWCE TABLE == USER SYHBOLS

TPX = P0OV00 1208

TRAPX = 830020 120

TYPE 901164RG 121¢ 144 157 165 117 165 196 236 259 270 2998 533 541
545 548 530 LX) 578 598 596 639 654 662 688 698 703
768 7io

USER ME622R 235¢ 978

USERM  @#85162R 235 9402

VECTOR SOUa1AR 27

WALT BIS442RG 1210 273 #63¢

WASADR S080S4R 10838 466+ 467 468

WORST  09OSS6R 2170 879

XFLAG  9900¢SR 85¢

ZERDOS  988S7OR 2828 878

. = @95521R 172 311 316 665 7154 588 8595

« ABS, 800029 [L L]

2095521 (11}

ERRORS DETECTED: @
DEFAULT GLOBALS GENERATED: ¢

N1AB,N1AB/SOL/CRF: SYH=ODXCON, N1AB
RUNSTIME: 1 2 ,2 SECONDS
RUNTIME RATIO: 20/434,9

CORE USEDs 8K (1S PAGES)
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+REM §

IDENTIFICATION

PRODUCT CODE3 MAINDEC=11«DXNUA=A=D

PRODUCT NAME: DU=11 DECNET DEC/X11 EXERCISER MODULE

DATE: 21«JUN=76

MAINTAINER: DEC/X11 DIAGNOSTIC GROUP
THE INFORMATION IN THIS DOCUMENT 18 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 OrR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL,

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

SEQ 00826
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39
40
41
42
43
44
45
46
47
48
49
S5¢
51
52
53
54
S5
S6
57
58
59
60
61
62
63
64
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66
67
68
69
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71
72
73
74
75
76
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78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

MACY11 27(732) 20-MAY=76 12:28 PAGE 3

1,

ABSTRACT

THIS TYPE OF DEC/X11 MODULE, REFERRED TO AS DECNET DEC/X11 MODULE,
WILL DETECT SYSTEM INTERACTION ERRORS WHEN RUN IN CONJUNCTION WITH
OTHER DEC/X13 MODULES EXERCISING OTHER DEVICES ON THE SYSTEM,
ERRORS ARE REPORTED ON THE SYSTEM CONSOLE As THEY OCCUR OR A5 A
SUMMARY 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 USE
NO PARITY, 8 LEVEL CODE, AND TERMINALS CANNOT BE TESTED,

NOTE

THIS DOCUMENT ASSUMES FAMILIARITY WwITH
THE PHILOSOPHY AND OPERATION OF DEC/Xi1t,
THE DETAILS OF LINKING, LOADING, AND
RUNNING MODULES UNDER DEC/X11 CAN BE
FOUND IN THE DEC/X11 USERS DOCUMENTATION
AND REFERENCE GUIDE, MAINDEC=11-DXQ@BA,
THE READER SHOULD ALSO HAVE READ THE
DECNET DEC/X11} USER’S GUIDE,
MAINDEC~11=DXQBC, 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:

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

B, 1 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/X11 MONLTOR MUST BE QABK OR A LATER REVISION,

B, THE N1A? MODULE MUST BE CONFIGURED DIRECTLY AFTER THE
MONITOR#

SEQ 0027
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93

96

97

98

99
100
101
102
183
104
105
106
187
108
109
110
111
112
113
114
113
116
117
118
119
120
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122
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125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
1590
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ALL NETWORK MODULES MUST BE CONFIGURED NEXT,
THE N2A? MODULE MUST BE CONFIGURED NEXT,.#

ONE OF THE 3 CLOCK MODULES MUST BE CONFIGURED NEXT, EITHER
KWA?, KWB?, OR KwX?

ANY OTHER DESIRED DEC/X11 MODULES CAN THEN BE CONFIGURED IN
ANY ORDER,

PRELIMINARY TESTING

THE APPROPRIATE STAND ALONE DIAGNOSTICS MUST BE RUN TO VERIFY THE

cey,

AND THE COMMUNICATIONS DEVICE, THEN A DEC/X11 EXERCISER

USING THE CONVENTIONAL (MAINTENANCE MODE) DEC/X11 MODULES FOR THE
COMMUNICATIONS DEVICES MUST BE RUN, IF BOTH THESE STEPS PASS
SUCCESSFULLY, DECNET DEC/X11 MAY BE ATTEMPTED,

PROGRAMMING CONSIDERATIONS

A,

c.

OTHER THAN THE REQUIREMENTS MENTIONED IN 3 REGARDING THE
ORDER IN WHICH MODULES MUST BE REQUIRED, THESE DECNET DEC/X1ii
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/X11
MONITORS AND ALL OTHER MODULES, THE ONLY OTHER EXECPTION IS
THAT FOR A GIVEN COMMUNICATIONS DEVICE, THERE WILL NOW BE 2
DIFFERENT DEC/X13 MODULES CAPABLE OF BEING RUN, THE OLDER
MAINTANCE MODE TYPE REQUIRING NO CONNECTIONS TO THE
COMMUNICATION DEVICE, AND THE NEW DECNET TYPE REQUIRING A
COMPLETED COMMUNICATIONS PATH, IT WILL BE POSSIBLE (AND
SOMETIMES DESIREABLE) TO CONFIGURE 2 DIFFERENT DEC/X11
MODULES IN ONE RUN TIME EXERCISER WHICH TEST THE SAME
PHYSICAL DEVICE, 1IF THIS Is DONE, ONLY ONE OF THE 2 MODULES
MAY RE SELECTED FOR THE SAME RUN,

USING THESE DECNET DEC/Xii MODULES, IT 1S POSSIBLE TO HAVE
MANY NODES CONNECTED IN A NETWORK, ALL RUNNING DEC/X11
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 IS NECCESSARY THAT THESE DECNET DEC/X11 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,

DUE TO THE EXCESSIVE PROGRAMMING COMPLICATIONS AND LARGE

# THESE ARE DESCRIBED IN THE DECNET DEC/X11 USER’S GUIDE,

SEQ 0028



NUAA DEC/X1i SYSTEM EXERCISER MODULE
NUAA,P11 '

151
152
183
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
170
179
180
1681
162
183
164
185
186
187
188
189
199
191
192
193
194
195
196
197
198
199
200
201
202
203
204
208
206

MACY11 27(732) 20-MAY=76 12328 PAGE 5

BUFFERS REQUIRED TO RUN MANY LINES FROM ONE MODULE ALL AT THE
SAME TIME, 1T 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, 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 §0 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,

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,

6, OPERATING PROCEDURES

THE MODULE 1s CONFIGURED, LOADED, AND RUN As SPECIFIED IN THE
DEC/X11 REFERENCE GUIDE,

CONSOLE SWITCHES ARE STANDARD FOR DEC/X11

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 MESSAGE

USER SPECIFIED BY TYPING IN

THE N2A? MODULE WILL MAKE ANY AUTOMATIC PHONE CONNECTIONS
USING ANY DN=11°S PRESENT AND WILL REQUEST THE OPERATOR TO
DIAL ALL MANUAL CONNECTIONS, AL, OPERATORS AT EACH NODE
UNDER TEST MUST REACH THIS POINT BEFORE ANY ONE NODE
CONTINUES INTO THE EXERCISING PHASE,

THE N2A? MODULE WILL REQUEST A CARRIAGE RETURN WHEN THE
OPERATOR WANTS TO BEGIN EXERCISING HIS NODE,

THERE ARE MANY OPTIONS WHICH MAY BE ALTERED BEFORE RUN TIME,
THEY INCLUDEs

(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 BASIS); EVEKY N PASSES THIS

SEQ @029
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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 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 LESsS 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,(LOC 164=¢) OF COURSE DEC/X1i KEEPS TOTALS FOR
THE ENTIRE RUN, REGARDLESS,

LOCATION 166 INDICATES HOW MANY ITERATIONS SHOULD BE
DONE BEFORE AN END OF PASS 1S 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 BE A MULTIPLE OF THIS FACTOR,
DEFAULT I8 3@ 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 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
T0 ZERO, THE DEFAULT IS {0,

LOCATION 174 CONTAINS 2 IDENTICAL BYTES FOR USE AS SYNC
CHARACTERS, THE DEFAULT IS 113226 WHICH Is 2 BYTES OF
226, 1IF THIS Is CHANGED, BOTH BYTES MUST BE IDENTICAL
TO EACH OTHER, THIS LOCATION 1Is A DON°T CARE FOR
ASYNCHRONOUS DEVICES, BECAUSE THEY "SYNC" ON THE FIRST
BYTE (OF THE ACTUAL MESSAGE, NQT 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 7 = 1,
BITS 4,5, AND 6 = 9°S 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 TESTED IN HALF DUPLEX, POINT-TO=POINT,
SLAVE BY THIS MODULE TO RUN IN RECEIVE ONLY MODE, THIS
LOCATION MAY BE PATCHED BACK 10 A 4¢1 TO RESUME NORMAL
REC=TMT TESTING,

SEQ @030
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7) LOCATION 200 1S AN ADDRESS, IF THE OPERATOR WANTS TO
RUN THE DEVICE 1IN TRANSMITeONLY MODE, HE SELECTS THE
LINE FOR HALF DUPLEX, POINT-TO~POINT, MASTER (BITS 7 AND
5 = 1°S, BITS 4 AND 6 = 0’S IN THE PHYSICAL-LINE TABLE,
SEE ITEM 6=Fe9 BELOW,) THEN PATCH THE LOCATION POINTED
TO BY LOCATION 206 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 491 TO RESUME NORMAL
TMT=REC TESTING,

G, LOCATIONS DVAa, VvCT, BRI AND BR2 MUST BE SET TO PROPERLY MATCH
THE FIRST DEVICE TO BE TESTED BY THIS MODULE,

7. ERROR REPORTING

A, ERRORS ARE EITHER TOTALLED AND PRINTED AS SUMMARIES ON A LINE
BY LINE BAgIS, OR THEY ARE PRINTED As THEY OCCUR, SEE
SECTION 6F1{, THEY ARE 2 CLASSES OF ERRORS DATA ERRORS AND
OTHER ERRORS,

B, DATA ERRORS ARE ACTUALLY REPORTED BY THE N1iA? MODULE BECAUSE
THIS 1S WHERE THE SHARED DATA COMPARE ERROR ROUTINE IS
LOCATED, SO ALL DECNET DEC/Xi11 MODULE DATA COMPARE ERRORS
LOOK LIKE THE STANDARD DEC/X11 DATA COMPARE ERROR MESSAGE
EXCEPT!

1) THE MODULE NAME TYpPED Is FFXX, WHERE FF Is FILLED IN TO
BE THE NAME OF THE DECNET DEC/Xt1 MODULE WHICH CALLED
THE N1A? MODULE T0 DO THE COMPARE, 1IN OTHER 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 1S THEREFORE
RESET TO ZERO EVERY TIME A NEW MESSAGE IS TO BE CHECKED,

(3) ACSR CONTAINS THE ADDRESS OF THE DECNET DEC/X11 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 CHARACTER
IN THE MESSAGE THIS BAD CHARACTER wAS,

(6) THE "SHOULD BE AND "WAS" ITEMS ARE NORMAL,

cC. OTHER ERRORS ARE REPORTED USING THE NORMAL ERROR CALL 1IN

SEQ 0931
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DEC/X11 CSRA AND ACSR ARE STANDARD, STATC CONTAINS A CODED

ERROR NUMBER, WITH THE CODE BEING CONSISTENT 1IN ALL DECNET
DEC/X11 MODULES, THE LOW ORDER 2 DIGITS OF STATC CONTAIN
WHICH LINE HAD THE ERROR THE OTHFER DIGITS CONTAIN THIS CODE:

4010XX REC TIME OUT

8020XX TMT CLOCK LOSS

0030XX HEADER CRC ERROR

B048XX MSG CRC ERROR

00SoXX TMT TIME OUT

2060XX TMT NON-EXISTENT MEMORY
@o70xX TMT LATENCY

0100XX REC DATAR PARITY ERROR
2110XX REC NON«EXISTENT MEMORY
8120XX REC CLOCK LOSS

0200XX REC FRAMING ERROR
0400XX 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 POWERe«FAIL, POWER-UP CONDITIONS, DECNET DEC/Xii MODULES
WILL DROP THEMSELVES, THIS IS ODONE BECAUSE THE PHONE
CONNECTIONS WILL HAVE BEEN LOST AND OPERATOR INTERVENTION
WILL BE REQUIRED,

TEST SEQUENCE

LINES ARE TESTED BY PAIRS IN SEQUENTIAL ORDER, THIS ORDER MAY BE
MODIFIED BY MODIFYING THE PpHYSICAL UINE TABLE, (SEE DECNET
DEC/X11 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 THEN TRANSMITS A
MESSAGE BACK, IT WILL REPORT ERRORS ON EXCESSIVE WAITS,

B, POINT«TO«pOINT MASTER, IN THIS CASE THE 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 TIME OUT AND RE=TRANSMIT UNTIL EITHER A
MESSAGE Is RECEIVED, OR IT TIMES OUT COUNT EQUALS LOCATION

SEQ n032
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9. PASS

PASS

NOTE 1
WHEN 2 L
RETURNED

4 CALLS
RETURNED

172, THE ERROR TOLERATION LEVEL, (SEE SECTION €F4), IT WILL
THEN REPORT AN ERROR AND BEGIN AGAIN, AFTER THE NUMBER OF

CONSECUTIVE TIME«OUT ERRORS REPORTED EQUALS LOCATION 172, THE
LINE WILL BE DROPPED.

POINT=TO«POINT SLAVE RECEIVE ONLY, IN THIS MODE THE LINE
WAITS ONLY TO RECEIVE, CHECKS THE MESSAGE, AND WAITS TO
RECEIVE AGAIN,

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

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

MULTI=-DROP SLAVE, 1IN THIS MODE, THE LINE WILL WAIT FOR A
MESSAGE WITH THE MATCHING ADDRES3, THEN IT WILL TRANSMIT A
MESSAGE,

# NOT YET IMPLEMENTED

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,

TIMES

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 9606 BAUD,HALF DUPLEX,
POINT=TO-POINT, WITH A 512 CHARACTER MESSAGE, TAKES 15
SECONDS,

AT. VARIOUS MONITOR CALLS THROUGHOUT THIS MODULE, IT Is LIKELY THAT
INES ARE RUNNING, A MONITOR CALL CAN BE MADE AND BEFORE CONTORL IS
TO THE MODULE, THE OTHER LINE MAY CAUSE THE EXACT SAME CALL TO BE
MADE, 1IN FACT, WHEN RUNNING 2 LINES FULL DUPLEX, IT MAY BE POSSIBLE TO HAVE
70 THE MONITOR FROM ONE SPOT IN THE MODULE, BEFORE THE FIRST CALL Is

FROM, THIS IS WHY AT SUCH CALLS, THE CODE SETS COUNTERS

BEFORF DOING CALLS, SO THAT WHEN IT IS RETURNED TO, IT CAN KEEp WHICH

SEQ 9933
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431 LINE DID WHAT STRAIGHT,

432

433

434 NOTE 2 WHEN RUNNING 2 LINES LOOPED TO EACH OTHER OUT OF THE SAME

43S MODULE, THE LOW ORDER ONE (PER ORDER OF DVC, LOC, 14) SHOULD BE THE SLAVE,
436 AND THE HIGHER ORDER ONE SHOULD BE MASTER,

437 ]
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438
439
449
441
442
443
444
445
446
47
448
449
459
451
452
453
454
455
456
457
458
459
469
461
462
463
464
465
466
467
468
469
478
471
472
473
474
475
476
77
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493

982800
880000°

802000°
seeoee”
$33005°
30006 °
832010°
888812°
900013°
Poea14”
$00O16°

902320°
p32822°
900424°
960026°
900030
$23032°
200034°
200236°
800040°
P00342°
[T
902946 °
900956 °
8300852°
200052°
$25354°
800054
802056
900060°
820062°

B80e164°

@00166°
B0UA170°
900172°
800174°
00176°

352516
(21
soe8o1
[LLET-I R
242
240
o001
880009

140000
388332°
882164°
poBoea
200829
Ll T
890002
v00000
*80090
AdBIGA
po2000
832002
[ Ll

903009

20086920
[Llld
2098600
808532°

283000

2RaB10
pI8936
880212
113226
B81152°

343521

442
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494
495
496
497
498
499
509
501
502
503
S04
505
586
s27
508
509
510
S1t
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
[$7:]

531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
519

B20200°

$202082°
080204°
PP0206 °

vae212°
P30213°
p29214°
890215°
#202i6°
#03217°
2¥0220°
$00221°
#20222°
800223°
840224 °
280225°
900226°
9002277
$30230°
860231°

#80232°
900233°
900234
990235
800236°
#00237°
f03240°
000241 °
#00242°
$00243°
900244°
930245°
800246
90247
800230
220251 °

6014727

690000
[ Lr Ll
802940

Ao
eéo1
092
203
o4
20s
826
ee7
*1d
811
a2
213
914
813
816
217

200
209
200
009
een
1]
220
eoe
/09
eo0
2990
009
P00
200
o902
eve

HACY1y 2

7¢732)

20-MAY=76 12128 PAGE 11 SEQ @835

JMODEM RATES MUST BE THE SAME{[}]}

IOMOD <NUAA >,

1,4,5,5

. v

MODULE  14000a,NUAA ,1,4,5/5/
JTITLE NUAA DEC/X$1 SYSTEM EXERCISER MODULE
: DDXCO¥  VERSION & 976775
.LIST  BIN
[ bbbttt 2 T3 T T TETRPEETTTV Y YT Y LT 22 b SREERE
BEGIN:
MODNARI ASCII /NUAA / ;MODULE NAME,
XFLAG: ,BYTE OPEN ;USED TO KEEP TRACK OF WBUFF USAGE
ADDR:  {+@ 718T DEVICE ADDR.
VECTOR: 4+0 31ST DEVICE VECTOR,
BRi¢ <BYTE PRTYS:8 ;487 BR LEVEL,
BR23 .BYTE  PRTYS+¢ 328D BR LEVEL,
DVIDi: 1% sDEVICE INDICATOR 1,
SR1: OPEN $SWITCH REGISTER 1
(R 22T Y T e sesaane
STAT: 140008 ;STATUS WORD,
INIT:  START 3MODULE START ADDR,
SFOINT: MODSP ;MODULE STACK POINTER,
PASCNT: o ;PASB COUNTER.
ERRCNT: @ sERROR COUNTER,
SVR@:  OPEN :LOC TO SAVE Ré,
SYR1:  OPEN ;LOC TO SAVE R1,
SVR2:  OPEN 3LOC TO SAVE R2,
SVR3:  OPEN $LOC TO SAVE R3.
SVR4: OPEN 3LOC TO SAVE R4,
SVRS:  OPEN ;LOC TO SAVE RS,
SVR6:  OPEN sLOC YO SAVE R6.
CSRAt  OPENW :ADDR OF CURRENT CSR,
SBADR® ;ADDR OF GOOD DATA, ORr
ACSR: OPEN 3$CONTENTS OF CSR,
WASADR3 ;ADDR OF BAD DATA, OR
ASTAT: OPEN 3STATUS REG CONTENTS,
ASB; OPEN ;EXPECTED DATA,
AWAS: OPEN ;ACTUAL DATA,
RSTRT: RESTRT JRESTART ADDRESS AFTER END OF PASS
+REPT  SPSIZ 3MOOULE STACK STARTS HERE,
<NLIST
+WORD [
+LIST
-ENDR
HODSP3
+GLOBL WAIT, TIME, N8GSIZ, CKMSG, CRCMSG,MSGHED, MSG, PWRCNT
+GLOBL DEVSET
i
REPORTS @ $FLAG, IF =9, THEN ERRORS ON RECEIVED MSG’S
sARE TOTALLED AND PRINTED EVERY # PASSES
sIF =8, ERRORS ARE ALL REPORTED AS THEY HAPPEN,
LPCHT: 18 ;ITERATIONS PER END PASS CALL
TIMELN: 3@, $TIME OUT FACTOR, IN SECONDS
ERRLVL: 10, sNUMBER OF ERRORS TOLERATED
SYNC: 113226 12 BYTES OF SYNC CHARACTER
ONEREC 3$ADDRESS OF WHERE 249 GOES
MACY11 27(732) 2@=MAY=76 123128 PAGE 12 SEQ @e36
ONETMT 3 ADDRESS OF WHERE 248 GOES
SPARE1: @
- SPARE23 @
SPARE3: @
SPARE4: @

H
;PHYSICAL LINE TABLE, BYTE @ CONTAINS THE PHYSICAL
sLINE ¢ FOR THE FIRST LINE TO BE RUN, BYTE i WILL BE

s THE PHYSICAL LINE RUN SECOND, ETC,

;EACH BYTE IN THE TABLE HAS THE FOLLOWING BIT MEANINGS:

;BIT 8-3
$BIT ¢
sBIT S
;BIT 6
;8IT 7
PHYTAB3

+«BYTE
«BYTE
+BYTE
+BYTE
+BYTE
«BYTE
+BYTE
.BYTE
+BYTE
+BYTE
+BYTE
AYTE
+BYTE
+BYTE
+BYTE
+BYTE

PHYSBICAL LINE ¢

@ FOR POINT=TO POINT, § FOR MULTI=DROP

@ FOR SLAVE, § FOR MASTER (DERIVED FROM SRi)
@ FOR HALF DUPLEX, i FOR FULL

@ DO NOT TEST, 1 TEST (DERIVED FROM DVIDi)

TS PTOEC TSIV S
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550
551
552 $99252° (11
553 9U8253° 8pe
554 900254° 000
55  8028255° 200
556 906256° [T ]
S57 900257° [IT]
558 000260° 000
559 200261° 200
560 900262° [L0]
561 990263° [LL]
562 900264° 08¢
563 900265° 000
S64  §80266° 000
565 900267 000
566 $060270° 600
567 900271° [I1]
568
569
572
571
572
573
574
$7%
576  900272° 200
577 980273° 201
576  900274° 202
579 820275° 883
580 990276° 004
561 900277° L1
582 900300° 286
583 800301° 07
584 §08102° 810
S85 BB03I6I° 011
566 B00304° 812
587 80A33S° 013
568 902306° 814
589 8993d7T° 815
590 898319 016
591 8003117 a7
592
593
594
595
596
597
598
599
600
601

MACY11 27(732) 208eMAY=T6& 12128 pAGE 13

H
JECOUNT TABLE KEEPS TRACK OF # OF BAD MSG'S
ECOUNT: BYTE 14

+BYTE

«BYTE

.BYTE
.BYTE

.
]
1
-
L
PO STV NIDCSE S

¥

H

$MULTI-DROP STATION ADDRESS TABLE

$BYTE @ IS THE MULTI-pROP STATION ADDRESS

$FOR LOGICAL LINE ®, BYTE 1 I8 FoR LOGICAL LINE i, ETC,

;THIS ENTRY ONLY HAS MEANING IF CORRESPONDING

7BYTE IN PHYSICAL LINE TABLE HAS BITS 4 AND 7 SET

JAND BIT & OFF, IE MULTI-DROP SLAVE TO BE TESTED

MDATAB: .BYTE [
«BYTE 1
+BYTE 2
+BYTE 3
+BYTE 4
«BYTE 5
+BYTE &
+BYTE 7

.BYTE 10

.BYTE 11

+BYTE 16
+.BYTE 17

H
;MULTI<DROP STATION ADDRESS MENU TABLE

;THIS TABLE INDICATES TO ANY LINE RUNWING AS
JMULTIDROP MASTER, WHICH STATION ADDRE3SS TO
JATTEMPT TO EXERCISE ON THE MULTI-DROP LINE

;IT ALLOWS UP TO 15 DIFFERENT STATIONS TO BE

;TESTED ON A LINE, EACP BYTE WHICH IS NOTs-i
;INDICATES A STATION ADDRESS 70 BE TESTED, EACH
sSTATION IS TESTED, BY THE ORDER OF THE TABLE,
sUNTIL THE FIRST OCCURANCE OF A =1 (BINARY 11111111)

602
603
604
635

800312°
p00313°
940314°

377
377
3717

NURA DEC/X11 SYSTFM EXERCISER MODULE

NURA, P11

606
627
628
699
610
611
612
613
614
615
616
617
618
615
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
861

p26315°
900316°
900317°
990320
eea32s”’
$00322°
800323°
860324
900325 "
990326°
see327°
800339°
2003317

900332°
980336 °
$900340°
2023344°
#00350"
900354°
»OV362°
800366°
900370°
900372°
990376°
se0400°
PO0404°
000410°
900414°
900416°
200424°
090426°
000434°
#00440°
800442°
930444°
900430°
880452°
000454°
[LIZ1T M
900466°

000474"
pe%00°
p80584°
#PO5086°
$00512°
900516°
$80520°
neBS24°
f3n530°

317
317
n
317
317
m
377
377
177
377
317
nm
377

ni6700
pPo1002
104493
812785
824567
B12767
p127081
P06320
1830083
156741
p00402
146741
185861
0820127
291364
#26727
fBL4as
812767
16702
800750
295201
$16789
185721
180010
p12710
112767
216760

¥62780
820127
FP13614
PRSE67
P0S767
901403
184407
154407
089766

177456

900200°
900002 °
9020006
000200
990232°

294232
804224
000040
PO0211°
204206
800042
177356
177336

00p002
900074
177502

eepely
#00232°

204114
2000006

200000°
ABYB0D"

004246

200040

204174

177507
end008?2

i
MDMTABY ,BYTE

PAGE 14

JGET DEVICES TO BE TESTED
JANY ACTIVE?

H
;PREPARE FOR NXT JSR

360 ASK FOR PARAMETERS
$SET UP MASK

$GET END OF DEVICE TABLE
$CHECK EACH BIT

sBR IF KOT ON

§SET THIS LINE ACTIVE

;CLEAR THIS LINE
$CLEAR ECOUNT TABLE
$DONE?

1BR IF NOT

3BEEN HERE BEFORE?

1BR IF YES

$SET UP MASK

;GET SLAVE/MASTER INFO
360 SET UP

3GET PHYTAB ADDR

;GET DEVICE ADDR
;DEVICE ACTIVE?

BR IF NOT

#2, (RA) ;SET DATA TERM READY

$WRITE PARAMETER CONTROL REGISTER

$PARITY OFF
78 BITS PER CHAR
3 SYNCHRONOUS INTERNAL FILE

-1
+BYTI -1
+.BYTE -1
MACY11 27(732) 20=-MAY=76
.BYTE =t
+BYTE -1
«BYTE -1
.BYTE -1
+BYTE -1
oBYTE -1
+BYTE -1
+BYTE =1
+BYTE -1
«BYTE -1
«BYTE -1
+BYTE -1
+BYTE -1
H
H
H
START: MOV DVIDi,R®
BRE 18
ENDS,BEGIN
18: ®OV ¥BEGIN,RS
JSR RS,DEVSET
MOV #2080, MASK
283 HOV SPHYTAB+16,/R1
as: ASL RO
BCC 48
BISB MASK, «(R1)
BR S8
(11} BICB MASK, =(R1)
583 CLRB 32,(R1)
cHP R1,; 8PHYTAB=1
BNE 38
CMp MASK, 140
BEQ (1)
MoV 140, MASK
MOV SR1,R8
BR 2s
682 INC K1
MoV ADDR, RO
788 TSTB (R1)¢+
BPL 8s
MOV
MOVB $74,5YNCe1
MOV SYNC, 2(R0)
883 ADD *10,R2
CNP R1,4PHYTAB+16,
BNE 7s
951 CLR MSGCNT
TST WALIT
BEQ RESTRT
BREAKS,BEGIN
BREAKS,BEGIN
bR 9s

;BUMP R@

;DONE?

;BR IF NOT

;COUNTS WHEN TO DO SUMMARY

jLINES SET UP?

;B8R IF YES

; TEMPORARY RETURN TO MONITOR,,..

3 THEN CONTINUE AT NEXT INSTRUCTION,
WATT TILL WALIT 1S CLFAWED BY NET2

SEQ @037

SEQ @838
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662 3
663 STHROUGH=OUT THE PROGRAM MANY LOCATIONS ARE REFERENCED
664 JOFF OF (R4), THIS IS A MEANS OF KEEPING TWO SETS OF
665 $VARIABLES, ONE FOR EACH OF THE ACTIVE LINES.
866 3R4 ALWAYS CONTAINS A @ IF THE PROGRAM 1§ CURRENTLY
667 FREFERENCING LINE @ OR & 2 IF IT 18 REFERENCING
::g sLINE 1§,
3
678 000532: 805767 98000906 RESTRT: TST PWRCNT ;HAS THERE BEEN A POWERFAIL
671 - 908536’ PA1402 BEG 18 ;CONTINUE IF NOT,
672 990540° 104493 000000° ENDs$,BEGIN :
613 nafn: 805004 162 CLR R4 sFIRST ACTIVE LINE
674 820546° 316706 177252 HOV SPOINT,R6 ;INIT STACK
675 @90552° 005067 004224 CLR DROPR4 :CLEAR ALL EXIT FLAGS
676 $00555° 325667 @O4222 CcLr DROPR4+2
677 030562° ©O5067 804220 CLR DTERR4
678  BO0S66° §BSP67 884216 CLR ODTERR4+2
679 ©08572° 825867 04214 CLR CRCR4
680 $20576° 895067 @84212 CLR CRCR4+2
681 PA06A2° 805067 @04212 CLR RCTOR4
682 saaeos: 885067 @04206 CLR RCTOR4+2
683 808612° PB5A67 084204 CLR TXTOR4
68¢ @DB616° PASO67 @04202 CLR TXTOR4+2
685 @00622° ©5P5067 904200 CLR FDBKR4
686 PBB626° BAIS06T 804176 CLR FOBKR4+2
687 $90632° p8SO67 8B41T4 CLR CHKR4
::g PO0636° BBSP6T 004172 CLR CHKR4+2
699 8206427 §I5067 604132 CLR PASTIN $CLR pASS TIME FLAG
691 D900646° PISRET 0804124 CLR BRKFLG sCLR FLAG THAT SAYS WE’RE IN BREAK
692 @00652° 312767 @0@212° 2013752 MovY APHYTAR. NYTLIN ¢POINTS TO NEXT LINE To TEST
693 300660° POSO67 @O4004 CLR LINACT 35HOW NO LINES ACTIVE
694 BOO664° 826727 003742 ©888232° GETNXT: CMP NXTLIN,#PHYTAB+16,3DONE ALL LINES?
695 @er672° 21440 BEQ DONE $BR IF 80
696 B20674° 316788 @23732 MOV NXTLIW,R8 ;GET ADDR OF NEXT LINE
697 ooono: 218964 0B4676° MOV RO, CURLIN(R4) 3SAVE IT
698 @00704° 185068 000020 CLRB 20(Re) $CLEAR RETRY COUNT FOR THIS LINE
699 900710° 825267 @V3T16 INC NXTLIN sBUMP FOR NEXT TIME
700 996714° 111000 Move (RB), RO $GET PHYSICAL LINE BYTE
781 800716° £82362 BGE GETNXT ;BR BACK IF BIT 7 NOT ON
732 900720° 816701 177962 MOV ADDR,R1 3SET UP TO CALC ADDR
703 $20724° 24767 904106 JSR PC, GETADR 76O CALC ADDR
704 900732° 19164 004634° Hov R1,DVASAV(R4)  3SAVE DVA FOR THIS LINE
705 008734° 916781 177950 MOV VECTOR,R1 $SET UP TO CALC VECTOR ADDR
706 200742° PB4TET DPO4D72 JSR PC, GETADR 3GO CALC
707 000744° 910164 004640° NOV R1,VCTSAV(R4)  ;SAVE IT
708 POR7Se’ BA5267 263714 INC LINACT :SHOW A LINE®S RUNNING
789 968754° 9BSE64 9847127 CLR LOOP(R4) ;CLEAR ITERATION COUNT
710 900762° BOSA64 0047727 CLR RCVTO(R4) sCLR REC TIME OUT COUNT
711 900764° 032782 006020 BIT $20,R0 :MULTI DROP OR NOT?
A 712 980770° 981377 BNE MD $BR IF IT I8
;:i 998772° 282427 Bg ep 78R IF NOT TO P TO P
1
715 :
716 998774° 825767 003670 DONE:  TST LINACT sANY LINES RUNNING?
717 901000° ©P1422 BEQ 18 $BR IF NO
:u:: gﬁ/xn SYSTEM EXERCISER MODULE MACY11 27(732) 20«MAY*76 12128 PAGE 16 SEQ 8040
UAR,
718 @01882° BAB16T 003324 Jup TIMCHK ;IF YES GO CHECK FOR TIME OUT
719 921086° 212731 000212° 15t MOV #PHYTAB,R1 ;MUST CHECK IF MAYBE ALL LINES DROPPED
720 #81012° 103721 253 TSTB (R1)+ $1S THIS LINE STILL SELECTED?
721 001014° 160405 BMI 3s $BR QUT IF YES8
722 @B1016" 822701 p0p232° cup $PHYTAB+16,,R! ;CHECKED ALL 167
723 @81222° ©21373 BNE 2% §BR BACK IF &0
;n #91024° 184433 0§0OBOO" ENDS,BEGIN 3
25 i
726 ©91030° 212767 000001 ©A3742 363 MoV #1,PASTIN 3SHOW IT Is TIME FOR ENDPAS
727 . ;FOR BREAK LOOP
728 901036° 095767 003734 TST BRKFLG $ARE WE IN A BREAK LOOP?
729 901042° 221092 BNE 4 3BR IF WE ARE
;;a 001044° 020167 903376 JNP EPASS ;GO DO END OF PASS
1 i
732 @01050° as:
733 #A1850° 104400 EXITS $EXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
734 ;POINT TO POINT
735 #01952° 812764 000001 0M4766° PP: HOV #1,FDFLAG(R4)  ;SAY WERE FULL DUPLEX
736 901060° p32798 000100 BIT 1100,R0 $HALF OR FULL DUPLEX?
737 @01064° 821492 BEQ 1% $BR IF HALF
738 891066° 238167 008512 JMP PPFD ;JMP TO FULL DUPLEX ROUTINE
739 @01872° 085064 BO4T66° 183 CLR FDFLAG(R4) JCORRECT FLAG CAUSE WERE NOT FD
742 991076° 932700 902040 BIT 142,R0 7SLAVE OR MASTER?
_7,:; $01102° 01141 BNE PPHDM $BR IF MASTER
H
_7,:: sot108 ;POINT TO POINT, HALF DUPLEX, SLAVE
. PPHDS:
745 BJ1194° 116464 004644° PR4650° MOV AMSGBF(R4),RECADR(R4) §SET UP INPUT AREA
746 PO11127 816764 DOPOOOG PO46SE” MOV MSGSIZ,RECCNT(R4) ;SET UP COUNT
747 801123° £62764 ©00A12 004654 ADD #12,RECCNT(R4) ;CORRECT FOR HEADER AND CRC
748 901126° P16764 177036 904660° L1 TIMELN,RECTIM(R4) jHOW LONG TO WAIT
749 PO1134° P66764 177038 @94660° ADD TIMELN,RECTIM(RA) 3DOUBLE IT
758 801142° §R4767 PO6766 JSR PC, REC 360 RECEIVE DATA
751 8211467 200462 BR FERR 3BR TO ERROR ROUTINE
752 861154° 200421 ONEREC3 BR ;MAKE THIS A NOPz249 TO
753 001152 » BR ;DO ONE=WAY=IN (REC, ONLY)
¢ iss §{RE) ;;GE . AT
75% 27 MSGSIZ,TXCNT1(R4) GET MSG SIZE
756 8981179 004732° ADD #12, TXCNT1(R4) ;CORRECT FOR HEADER AND CRC’S

757 991176° 2047367 HOV 24, TXCNT2(R4) sSEND 4 FILLS AFTER MSG

158  901204° 204726° Mov $FI1LL, TXADR2(R4)

759 9901212° JSR PC,CTS 3GO GET CLEAR TO SEND
768 Ml!lS: A04742° L4 TIMELN, THTTIM(R4)} 3GIVE "EM 1/2 MINUTE
761 801224 982176 JSR PC, THT 3GO TRANSHIT

762 991239° BR DERR 3BR TO ERROR ROUTINE
763 891232° 009004 P0O4634° BIC #4,9DVASAV(R4) ;KILL REQ TO SEND

764 901240° 804712° PPHDS2: INC LOOP(R4) ;COUNT AN ITERATION

765 201244° 176716 2804712° cup LPCNT,LOOP(R4) ;DONE ENOUGH|

766 9981252° BGT PPHDS 3NO, GO DO ANOTHER TIME
767 801254° 893410 LNDONE: DEC LINACT

768  @801268° 084634° nov DVASAV(R4),R3 $GET DEVICE ADDRESS
769 001264: 177775 BIC 2177775, (R3) $KILL ALL BUT DTR

770 ®31270 200004 CLR 4(R3) $KILL TRANSMITTER TOO
771 821274° 890167 177364 JMp GETNXT :YES DO NEXT ULINE

772
173
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774
778
176
117
778
779
780
781
182
783
184
185
786
787
788
789
190
91
192
793
794
79%
796
797
798
799
800
821
802
893
804
805
06
807
808
899
810
811
812
813
814
813
816
417
818
B19
820
821
822
823
B24¢
82%
826
827
A28
829

ge13e0°
921306°
s21312°
#01314°
#901316°
#01322°
#21320°
991334°
9313367
$01340°
P01342°
#A1344°
#91350°
9013%4°
901362°
901366°
#081370°
90113727
091374°
#01400°
e01424°

901406
901406°
001414
021422°
p01430°
001436°
8014447
9014507
991456
vo1462°
001464°
#01472°

981474°
031476°
001504 °
#v1512°
#01520°
901526°
001532°
#01534°
901540°
0031546
8015567

901554°
981562°
8B1566°
#01572°

9482774
2127913
eoe401
885083
e16401
185261
126167
982083
085793
pP1703
298736
142711
805264
104411
885767
2014022
geseed
2008402
812704
895364
200723

812764
816764
862764
812764
812764
PO4767
B16764
204767
000434
842774
900401

200417
716464
16764
862764
16764
204767
820413
205264
826764
803317
908167

042774
216451
185261
126167

[Pl L
1717717

?04676°
pooel0
800020

0re200
p05002°
611156°
803414

#00002
805002

2000006
20060006
699312
200004
811152°
0082470
176514
#O1744

200004

004644°
800000G
po0012
176444
900402

9047127
176422

1771500

990004
8046767
P0p020
900020

204634°

176636

300900 °

904722°
904732°
204732°
2R4736°
094726°

9047427
004634
004650°
004654

0n4654°
004660°

9047127

0P4634°

176372

NUAA DEC/X11 SYSTEM EXERCISER MODULE

NUAR, P11

832
831
832
833
Lk
83s
836
837
838
839
a40
841
842
R43
844
845
846
847
848
849
859
851
852
853
854
fss
856
857
858
/S9
860
861
862
863
B64
865
866
867
868
869
870
871
872
873
B74
875
R76
877
878
879
884
881
882
83
LLT]
8835

801600°
016027

801604°
$01610°
801612°
81620°
°01624°
$91632°
#31640°
801646 "
821652°
#01654°
$81656°

981664°
POL672°
01708
901706°
901714°
201720°
001722°
881724
po1730°
801734°
on1740°
PO1744°

#81750°
B81756"

£61769°
901764
$01766°
881772°
$21776°
002002°
p02006°
p92010°
902012
2020147
p02020°
$02024°
#02026°
802032
902040°
$02042°
802050°

BI28547

002261
820754

832709
aP1008)
812764
204767
816464
Pr16764
p62764
604767
900520
202441
P12764

»16764
062764
812764
B12764
pR4767
928455
829412
pL12780
16701
366701
p12792
nBd167

912764
i04489

805764
901020
9085264
194497
194407
985767
POt 4p2
085n04
800402
812704
805364
900755
995264
826764
an3I2TY
#42774
P80167

#12764%

200040

1777177
202314
0046447
2000006
800012
700262

00800006

200080G
8930412
009084
8131152°
001506

892122°
176234
176239
200009
002386

090001

804752°

PO5026°
f00000°
200000 °
023020

200002
an5026"

Vo4782"
176138

poveR4
1772080

#aedai

004766°
0B4653°

Bn4654°
2A4654°

0047227
004732°
204732°

004736°
004726°

204752°

0a4712°

Pne634°

BF§752°

-

MACY11 27(732) 320=NAY=T6

DERRs  BIC $4,0DVASAV(R4)
MOV 3=1,R3
BR FERR1

FERR:  CLR R3

FERRI: MOV CURLIN(R4), R}
INCE  20(R1)
CMPB  28(R1),ERRLVL
BGE DROP
TST R3
BEQ ONEREC
BR PPHD32

pecr: mice 220¢. 7!
T™C DROPR4 (R4}
MSGN$ , ADROP, BEGIN
T5T DROPR4
BEQ 18
CLR R4
BR 28

18: MOV 92,R4

261 DEC DROPR4 (R4)
BR LNDONE

¥
IPOINT TO POINT
12

12328 paGE 17

TO SEND

;KILL REQ
FOR WHICH RETURN

}SET FLAG

FOR WHICH RETURN
4 ADDR

ERROR

ERRORS?

$SET FLAG

$GET LINE

SCOUNT AN

$TOO MANY

;BR IF YES
sDO A TMT OR DO A REC?

;BR IF TMT

3GO TRY AGAIN

"nnnp THE LINE FROM TEST

;SEE NOTE 1 IN FRONT OF LISTING

sASCIT MESSAGE CALL WITH COMMON HEADER

HALF DUPLEX MASTER

PPHDM1
MOV $NSGHED, TXADR1 (R4) FGET MSG ADDRESS
Hov M8GSIZ, TXCNT1(R4A) 3GET MSG SIZE
ADD 412, TXCNT] (R4) ;CORRECT FOR CRC AND HEADER
MOV 4, TXCNT2(R4) 3SEND 4 FILLS AFTER MSG
MoV $FILL, TXADR2(R4)
ISR PC,CTS ;GO GET CLEAR TO SEND
MoV TIMELN, THTTIN(R4) yGIVE "EM 1/2 MINUTE
JSR PC, THT 3GO TRANSMIT
BR GERR ;ERROR RETURK
BIC $4,8DVASAV(R4) ;XILL REQ TO SEND
ONETMT: BR 18 $MAKE THIS A NOPz24@ FOR ONE
sWAY OUT, TMT ONLY, OTHER SIDE
;OF LINE MUST DO ONE WAY IN,
BR PPHDM?2 ;USED FOR ONE WAY OUT ONLY
182 MOV AMSGBF(R4),RECADR(R4)  ;SET UP INPUT AREA
MoV MSGSIZ,RECCNT(R4) ;SET UP COUNT
ADD #12,RECCNT(R4) $CORRECT FOR HEADER AND CRC
HOV TINELN,RECTIN(RG) sGIVE EM 1/2 MINUTES
JSR PC,REC 3GO RECEIVE
BR HERR ;ERROR RETURN
PPHDM2: INC LOOP(R4) 3COUNT AN ITERATION
cup LPCNT,LOOP(R4) ;DONE ENOUGH?
BGT PPHDM :BR IF NOT
JNp LNDONE
H
7
GERR:  BIC #4,8DVASAV(RS) JKILL REQ TO SEND
HERR: MOV CURLINCR4),R1 JGET LINE # ADDRESS
INCB 20(R1) ;COUNT AN ERROR
cHpB 20(R1),ERRLVL ;TOO MANY ERRORS?
MACY11 27(732) 2@8-MAY=76 12128 PAGE 18
BGE DROP ;BR IF YES
BR PPHDN2 $GO TRY AGRIN

POINT =TO=POINT FULL DYPLEX

i
i
P

PFD:  BIT $40,R0 $MASTER OR SLAVE?
BNE 18 ;BR IF MASTER
MOV #177777,FOFLAG(R4) 3SHOW ITS SLAVE
188 JSR PC,CTS 3GO GET CLEAR TO SEND
PPFD1; MOV AMSGBF (R4),RECADR(R4)  ;GET INPUT ARERA
MoV MSGS12,RECCNT(R4) 3SET UP COUNT
ADD #12,RECCNT(R4) ;CORRECT FOR CRC AND HEADER
JSR PCyREC 5G0 GET RECEIVING STARIED
BR JERR $REC ERROR RETURN
BR FDRCON $REC DONE
MOV $MSGHED, TXADRY (R4) jFULL DUPLEX RETURN FROM REC
3GET TMT ADDR
nov MSGSIZ, TXCNTL(R4) 3GET TMT COUNT
ADD $32, TXCNT1(R4) ;CORRECT FOR HEADER AND CRC
MOV 14, TXICNT2(R4) ;SEND 4 FILLS AFTER MSG
Mov SFILL, TXADR2(R4)
JSR PC,THT ;GO TMT
BR JERR ;TMT ERROR RETURN
BR 18 3GO0D TMT DONE RETURN
MOV 'FDTO, RO sFULL DUP RETURN, SET UP FOR TIME OUT
MOV TIMELN,R1 $GIVE EM 1 MINUTE
ADD TIMELN,R1
MOV #9,R2 ;SHOW ITS A REC WAIT
Jup TIMKEP ;GO WAIT
H
182 MoV ¥1, TMTDON(R4)  ;SHOW TMT IS DONE
EXITS JEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
FDRCDONS TST TMTDON (R4) $IS TMT DONE YET?
BNE s $BR IF YES
INC FDBKR4 (R4) 3JSEE NQTE § IN FRONT oF LISTING
BREAKS,BEGIN 3 TEMPORARY RETURN TO MONITOR,,..
BREAKS, BEGIN ; THEN CONTINUE RT NEXT INSTRUCTION,
ST FDBKR4
BEQ 28
CLR R4
BR 38
283 MOY $2,R4
3s: DEC FDBXR4(R4)
BR FDRCON :BR AND WAIT SOME MORE
453 INC LOOP(R4) sCOUNT AN ITERATION
cup LPCNT,LOOP(R4) ;DONE ENOUGH
BGT PPFDL $NO, GO DO MORE
BIC €4,@DVASAV(R4) KILL REW TO SEND
Jup LNDONF
H
;FD 1T ERROR
JERRE WOV Fi, THTDOR({R4)  ;DON'T BOTHER WAITING FOR TMT

SEQ 0041

SEQ %042



NUAA DEC/X11 SYSTEM EXERCISER MODULE

NUAA,PEL

886
887
888
889
89%¢
891
892
893
894
895
896
897
898

882062°
082079°
$02074°
902100°
20210267
#92119°
$42116°

882122
9982132°

812764
816401
185261
126167
882724
342774
Y0167

812764
poa167

1771777
09984676°
800020
0¥e0020

200004
177222

002854° 00A4716° FDTO3 MOV

$01124

004672°

176064

2a4634°

NUAAR DEC/X11 SYSTEM EXERCISER MODULE

NUAA,P11Y

899
990
901
982
903
984
905
906
997
908
999
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
939
931
932
933
934
229
936
937
938
939
940
94t
942
943
944
945
946
947
948
949
954
951
952
953
954

892134°
932148°
8021447
902152°
882152°
932156°
$02162°
#02179°
P22174°
P982176°
9022047
9202213°
322147
922216°
#02222°
$02226°
892232°
#02240°

902244°
8922467
p02250°
902252°
©92256°
802260°
992262
062264°

282264

902272°
202276°
002300°
802304°
902306°
#62312°
902316°
892322°
902324°
982330
#92332°
$92336°
902349°
902344°
902346°
832352°
092356
0023627
222366°

712664
P16421
p12711
P68421
116711
9250864
212764
#95764
801412
852774
216402
062702
810207
212790
016401
912702
852774
200167

oPR405
910446
p16346
212704
2004p3
#10440
210346
925094
805764
401403
242713
090460
811364
816346
2985704
891421
122716
#81406
126716
no1440
042713
PO0435
895064
295764
102083
912764
5767

904716°
804640°
002244°

175634
004672°
000002
904766°

900120
904716°
000004
0803260°
004660°
200000

000120
202012

200002

a2eL24°

00946727
20R169
9047067
oveee?2
nY4664°
008220
175636
000020

804664 °
0#04766°

fvdule
175572

004664°

074634°

A%4634°

2u4755°

MACY11 27(732) 28<MAY=76 123128
MOV $177777,ABORT(R4
MOV CURLIN{R4),R1
INCB 20(R1)
CMPB 20(R1),ERRLVL
BLT FORCDN
BIC 84, 8DVASAV(R4)
Jup DROP

e we

:FULL DUPLEX RECEIVER TIMEOUTS C

$JERR, RECRTN(R4)
JMP ROTO
H
MACY1{ 27(732) 28-MAY=76 12128

:

3SUBROUTINE TO RECEIVE DATA
;CALLED WITH A JSR PC,REC

sAFTER SETTING LOCATIONS RECADR(
;AND DVASAV(R4), RETURNS ON ERRO
32 BYTES PAST CALL IF NO ERROR

72 BYTES PAET CALL IF

H

REC: MOV (R6)+,RECRTN(RE)
MOY VCTSAV(R4),R1
MOV #RECINT, (RY)
ADD R4, (R1)+
NOVB BR1,(R1)
CLR ABORT(R4)
MOV $2,SINCNT(R4)
78T FDFLAGCR4)
BEQ $
BIS $#120,0DVASAV(R4)
MOV RECRTN(R4),R2
ADD $4,R2
Mov R2,R?
1512 MOV #$RDTO, RO
MOV RECTIM{R4),R1
MOV $0,R2
BIS $120,8DVASAV(RY)
Jup TIMKEP
sRECEIVER INTERRUPT ROUTINE
H
RECINT: BR 18
MOV Ré,=(R6)
MOV R3,=(R6)
MOV 12,R4
BR 28
1812 MOV R4, «(R6)
MOV R3,=(R6)
CLR R4
28 Moy DYASAV(DR4) . R2
TST ABORT(R4)
BEQ s
BIC 1160, (R3)
BR 78
3s: MOV (R3), ERRWD(R4)
L) 2(R3),=(R6)
TST SYNCNT(R4)
BEQ 53
CHMPB #2208, (R6)
BEQ 43
CMPB SYNC, (R6)
BEQ 68
BIC 120,(R3)
BR ]
48 CLR SYNCNT(R4)
TST FDFLAG(R4)
BPL (1]
MoV 210, TSYNCT(RE)
552 ST REPORT

PAGE 19

) JTELL INT ROUTINES TO GIVE UP
$GET CURRENT LINE INFO

$COUNT ANOTHER ERROR

;100 MANY ERRORS?

§O GO TRY AGAIM

¢KILL REQ TO SEND

sGIVE UP ON THIS LINE

OME HERE
:SET UP CORRECT RETURN
3G0 REPORT REC TIME OUT

PAGE 20

R4),RECCNT(R4),RECTIM(R4),VCTSAV(R4),
R OR RETURNS

$SAVE RTN ADDR
3GET VECTOR ADR
;MOVE IN INT, ROUTINE ADR
;CORRECT FOR WHICH LINE
$MOV IN PRIORITY LEVEL
;CLEAR ABORT FLAG
3MUST GET 2 SYN CHARACTERS
;FULL DUPLEX?
3BR IF NOT
sKICK OFF REC
3GET RETURN ADDRESS
3FD RETURN
sRETURN
$RETURN ADDR
FHOW LONG TO WAIT
3SHOWS ITS A REC WAIT
JENABLE INT AND READ
JEXIT TO TIMKEP AND WAIT

38AVE R4
3SAVE R3
3SET UP FOR BECOND LINE

3SAVE R4

1SAVE R3

$SET UP FOR FIRST LINE
$GET THE DEVICE ADORESS
3GIVE UP?

3BR IF NO

;DISABLE REC INT,S

7AND LEAVE

3SAVE STATUS

$SAVE CHARACTER AND ERR BITS
$ARE WE IN SYNC

sBR IF YES

$Is IT A DLE?

:BR IF YES

31Is IT A SYNC CHAR?
$YES, IGNORE IT

sRESYNC IF NOT

sLEAVE

:3HOW WE’RE IN SYM

;FD SLAVE?

R IF NOT

sLET TMT GO IF FULL DUP
:REPORT ERK NOW OR LATER?

SEQ 4043

SEQ 0044



NUAA DEC/X11 SYSTEM EXERCISER MODULE

NUAA,P11

955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
97s
976
977
978
979
980
981
982
983
984
98s
986
987
988
989
992
991
992
993
994
995
996
997
99e
999
1900
10921
1e92
1903
1004
1095
1896
1997
1008
1229
1019

002372°
9023747
892400
0024022°
902404°
992406°
002412
9924207
802422°
8232426°
902432
002436°
902440°
292442°
902446°
982450°
982452°
#32454°
092462°
002464°
882470°
#02472°
802474

032474°

9902502°
r02594°
922506
202514°
#02522°
902526 °
832532°
9025347

802534°

002542°
802544°
932546 °
e82552°
992569°
092566 °
902572°
832574 °
922600°
892684°
92606 °
002612°

882620 °

2026247

2081013
185764
100040
285716
100006
v12664
942764
890431
111674
8US264
805364
883426
pOS726
852713
812623
$12604
2980002
916467
905726
242713
812603
p12604

200004

995726
212603
842774
212767
260467
860467
P12604

PoR004

005004
pB2402
p12704
816467
816467
816401
1111082
v42702
895764
100019
810267
0962767

184404

104400

204706°

¥e47086°
100000

004650°

P04650°
904654 °

000120

904702°

800160

002704°

000162
802542°
a0eo1e
220004

2025427

200002

904634°
004706°
P04676°

177762
204706°

175242
092000

900000 "

PR4706°

000014

[LLULIT M

PRA4634°
200014

200000 °

17527@
175264

175234

NUAA DEC/X1} SYSTEM EXERCISER MODULE

NURA,P1Y

1811
1012
1013
1014
1015
1816
1917
1018
1819
1029
1921
1022
1823
1024
1025
1926
1627
1028
1829
1730
1A31
1832
1033
1834
1035
1036
1837
1938
1¢39
1049
1041
1842
1943
1044
1945
1046
1047
1048
1949
1050
1051
1052
1053
1054
1055
1856
1057
1958
1959
1860
1061
1862
1063
1064
1265
1066

$92626°
832632°
P32640°
0A2646°

PO2652°

9902656 °
082662°
092664 °
892660"
9o2670°
032674°

9027207

P02704°
222796
8232712°
8827147
992722°
802726°
§92732°
$02736°
9927402°
$02744°
P2750°
892754”
pe27608°
982762°
8227647
092766
902772°
#32776°
#e3082°
803204°
003012°
223014°
903020°
883922°
923030°
es3e32°
£93032°
023040°
023046°
P03052°
903034°
9021062°

019267
116467
842767
pAS264

184404

905767
aD1492
885004
928402
812704
985364

800167

205004
208402
912784
P42774
205864
PASB64
ens167
231420
705264
104497
1984407
995767
svt40.
p05004
#09402
AL2724
995364
880755
nt6402
826762
ov1407
805767
ao1ess
612767
209466

117467
042767
po5767
po14a3
252767
262702

178222
004727°
187400
005006°

$o0000°

902124

209002
805006

f0023¢

POPRA2
177771
004772°
8ns072°
2008906

905p32°
2000090°
CLD T
862052

a0pen2
9o5e32”

004644
1777766

3175144
8v3edn
9046767
177760
175112

1%0vee
agaalp

175215
175206

004634°

2008806

175024

20V 40
ApRA32

LLLER LY

MACY11 27(732)

S518:

RPIRQs

i
RERR?

183

38

~ .

MACY11 27(732)

DATAER: MOV

183
283

;CHECK

1
H
;
KECDNy

183

38

483
5$3

682

78:

RS

20-MAY=76 12128 PAGE 21
BNE S8 3Bk IF LATER
TSTB ERRWD (R4) ;1S REC DONE BIT SET?
BPL RERR :BR IF NOT
TST (R6) ;OATA ERROR?
BPL s1s 3BR IF NO DATA ERR
MOV (R6)+,ERRWD(R4) ;SAVE INFORMATION
BIC #100000,ERRWD(R4) sUSE BIT 15 FOR FLAG TO RERR
BR RERR+2
MOVB (R6),9RECADR(R4) JSTORE THE CHAR IN BUFFER
INC RECADR(R4) ;FOR NEXT TIME
DEC RECCHNT(R4) 3COUNT IT
BLE (1] $BR IF DONE
TST (R6)+ sFIX STACK
BIS 120, (R3) 3 READ ANOTHEP
MoV (R6)+,R3 3RESTORE R3
Moy (R6)+,R4 ;RESTORE R4
RTI RETURN
MOV RECD(R4)RPIRQ+2
ST (R6)+ sFIX STACK
BIC 11608, (R3) :DISABLE REC INT.S
MOV (R6)+,R3 3RESTORE REGS
MoV (R6)¢+,R4
;IROS.RECDN,BEGIN s RTI AND QUEUE UP TO CONTINUE AT RECODN
?
TST (RE)+ IFIX STACK
oY (R6)+,R3 sRESTORE REG
BIC #1690, DVASAV(R4) JRESET THE RECEIVER
KoV 28,1842 $SET UP TO PIRQ TO
ADD R4,18¢2 :THE RIGHT PLACE
ADD Ré,10¢2
MOV (R6)+,R4 $RESTORE REG
3
PIRQGS, 28,BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 2%
[
CLR R4 3SHOW 1T5 LINE @
BR 3s 3
MOV 92,R4 s8HOW ITS LINE 1
MOV DVASAV(R4),CSRA ;SET UP FOR ERR CALL
MOV ERRWD(R4),ACSR ;SET UP FOR ERR CALL
MOV CURLIN(R4),Rf  ;GET ADDR OF CUR LINE BYTE
MOVB (R1),R2 sGET VALUE OF LINE #
BIC 9177760,R2 ;THROW OTHER BITS AWAY
ST ERRWD (R4) 11 IT A DATA OR LINE CHANGE ERR
BPL DATAER :BR IF DATA ERR
MOV R2,ASTAT :SET UP ERR INDICATION
ADD $00200¢,ASTAT  ;SHOW WHICH TYPE
e » . s
ERRORS,BEGIN $DATA SET CHANGE
tE L4
EXITS JEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
20eMAY<76 12128 PAGE 22
R2,ASTAT :8ET UP ERR LINE
MoVE ERRWO+1(R4)sASTAT+1)GET ERR TYPE
BIC #107490,ABTAT  ;LEAVE ONLY ERR BITS
INC DTERR4(R4) $SEE NOTE | IN FRONT OF LISTING
H L 4
ERRORS , BEGIN ;DATA ERR
7e ‘neny sree
TST DTERR4
BEQ 18
CLR R4
BR 28
MOV 12,R4
DEC DTERR4(R4)

ASTAT IN ERROR MESSAGE
;0100XX s REC DATA PARITY ERROR
;0200XX ® FRAMING ERROR

;0400XX = OVERRUN

$XX = PHYSICAL LINE ¢

JMP RRET 3GO DO AN ERROR EXIT

CLR R4 $SHOW WE’RE LINE @

BR 18

MoV 12,R4 3SHOW WE’RE LINE 1

BIC 2177771,00VASAV(R4) ;SHUT UP DEVICE

CLR RCVTO(R4) ;RESET TIME OUT RETRY COUNT
CLR RETTAB(R4) sKILL IMPENDING TIMEOUT

TST CKMSG 315 CHECK MSG ROUTINE BUSY?
BEQ (1] sBR IF NOT

INC CHKR4(R4) $SEE NOTE 1 IN FRONT OF LISTING
BREAKS,BEGIN 3 TEMPORARY RETURN TO MONITOR,,,,
BREAKS,BEGIN 3 THEN CONTINUE AT NEXT INSTRUCTION,
ST CHKR4

BEQ 43

CLR R4

BR 1)

MOV #2,R4

DEC CHKR4(R4)

BR 38

MOV AMSGBF(R4),R2  ;GET REC DATA

cMp MSG=2,6(R2) ;15 HEADER CRC OK?

BEQ 7% ;BR IF OK

TST REPORT ;REPORT ERR NOW?

BNE x5 sBR IF LATER

MOV $003000,ASTAT  ;SHOW ERR TYPE

BR RECERP

MOVE @CURLTN(R4),98 GET LINE #

aIC $177760,98 SLEAVE ONLY LINE BITS

8T REPORT :REPORT BAD DATA?

BEQ 88 ;BR IF YES

BIS 1100000,9¢ ;SET FLAG TO CKMSG

ADD t1a,R2 sGET ADDR OF “SG

SEQ pe4s

SEQ vo4e



NUAM DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(732) 20-MAY=76 12328 PAGE 23 SEQ- 8047
NUAA,PLL

1067 ©#B3066° 818267 002019 MOV R2,98+2

1068 #93072° PB456T 0000026 JSR RS ,CKMSGe2 3GO CHECK MSG

108 war100- 55000 N

:;1: ;93152' 328990 o .

1272 #93194° 900417 BR x4 :BAD RETURN i B

1873 B23106° 966782 00RANG ADD MSGSIZ,R2 sPOINT IT TO MSG CRC, DATA WAS OK

1074 903112 126722 POBAGVG CMPB CRCMSG, (R2)+ sCHECK 1ST CRC BYTE

1075 B5283116° gBieds BN CER

1976 993128° 126722 2000016 CMPB CRCMSG+1,(R2)+ ;CHECK SECOND

1277 #33124° 901822 BNE CER

1978 983126° 062764 900JIB2 0A4716° ADD #2,RECRTN(R4)  ;GOOD RETURN ]

1679 883134° 588364 005072° RRET:  CLR RETTAB(RE) ;KILL IMPENDING TINEGUTS

1080 ©93140° POA174 0PB4716° Jup @RECRTN(R4) $AND GO BACK

1081 3

1082 i N

1083 #93144° PIS767 175014 X413 ST REPORT ;REPORT ERR NOW OR LATER?

198¢ ©83150° PP1A0O1 BNE Xs 3BR IF LATER

1085 9083152° $90770 BR RRET ;OTHERWISE RETURN

1066 3

1087 @93154° 117482 004676° xS1 MOVB @CURLIN(R4),R2 3GET CURRENT LINE #

1688 90316A° p42782 177760 BIC $177760,R2 : .

1089 ©33164° 3985262 ©00252° INCB ECOUNT(RZ) ;COUNT AN ERROR FOR THAT LINE

1090 #23170° #BO7T61 BR RRET :AND RETURN

1091 ;

1092 3

1893 823172° 885767 174766 CER? TST REPORT ;REPORT NOW OR LATER?

1094 B233176° 831366 BNE xS :BR IF LATER

1995 923209° 812767 004000 174646 HOY 1004900, ASTAT ;s INDICATE ERROR TYPE

1096 ©063206° 117402 004676° RECERR: NOVB OCURLIN(R4),R2 ;GENERATE LINE #

1297 #03212° p42782 177760 BIC 917776@,R2 L

1098 ©43216° 850267 174632 BIS R2,ASTAT sADD IN LINE &

1099 933222 #9526% 005012° INC CRCR4 (R4) ;SEE NOTE { IN FRONT OF LISTING

1192 jene e » * (12

1101 023226° 184404 ©200000° ERRORS, BEGIN $CRC ERROR

1102 3 -8 EREEE

1103  963232° POST67 001554 TST CRCR4

1104 @93230° 8081402 BEQ is

1109 ou;zoo' BU5004 CLR R4

1106 #93242° 889802 BR 28

1107 923244° 812724 000002 181 Mov 12,R4e

1108 903250° ¥8S364 0O5012° 28: DEC CRCR4(R4)

1165 #863254° B66i6T 177654 JH RRET 3BAD RETURN

1110 3

1111 JREAD TIME OUT ROUTINE

1112 ;

1113 #83260° B12764 177777 ©064672° RDTO: MOV #177777,ABORT(R4);TELL INT ROUTINES TO GIVE UP

1114 P§BI266° POS264 0047727 INC RCVTO(R4) ;COUNT ANOTHER RETRY

1115 80832727 B26467 004772 174572 CMP RCVTO(R4),ERRLVL ;ENOUGH TRYS?

1116 $23300° 981043 BNE 43 3BR IF NO

1117 #03302° P17467 @04634° 174542 MOV #DVASAV(R4),ACSR;GET REC STATUS

1118 $33314° 842774 177771 0046347 BIC 2177771, 90VASAV(RS) 3KILL ALL BUT DTR

1119 903316° 316467 804634° 174%24 NOV DVASAV(R4),C8RA ;PUT ADDR IN FOR ERR CALL

1120 ©233324° P16401 004676° MOV CURLIN(R4),R1  ;GET ADDR OF CUR LINE BYTE

1121 €33330° 111182 MOVE (R1),R2 $GET VALUE OF PHY LINE #

1122 £#93332° p42702 177760 BIC 9177768,R2 ;THROW OTHER BITS AWAY
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1123 843336° 862782 001200 ADD $1900,R2 ;INDICATE REC TIMEQUT ERR

1124  @33342° #18267 174506 MoV R2,ASTAT :SET UP FOR ER CALL

1125 ©83346° PBS5264 005016° INC RCTOR4(R4) ;SEE NOTE 1 IN FRONT OF LISTING

1126 H as * * T2 Ty

1127 #03352° 104404 00B000° ERRORS , BEGIN $REC TIMED OUT

1128 : . » .

1129 903356° 885767 021434 TST RCTOR4

1130 $03362° 391402 BEQ 18

1131 993364° 885004 CLR R4

1132 903360° 893402 BR 25

1133 ®33370° 212704 000062 18 MOV #2,R4

1134 903374° §95364 0050167 283 DEC RCTOR4(R4)

1135 PO3406° 985064 BO4TI2’ CLR RCVTO(R4) 3RESET RETRY COUNT

1136 ©03404° p30174 004716 3ss Jup @RECRTN(R4) $ERROR RTN

1137 H

1138 BP3410° 316481 PO4676° 483 MOV CURLIN(R4),R1  ;GET ADDR OF CUR LINE

1139 PA3414° 195361 POBO20 DECB 20(R1) ;OEC ERROR COUNT TO CORRECT FOR

1140 ; INSUING INC

1141 923420° pO5364 9047127 DEC LOOP(R4) ;CORRECT FOR LATER CALLING THIS A GOOD RUN

1142 ©03424° 980767 BR 38 sRETURN

1143 ;

1144 H

1145 ;SUBROUTINE TO TRANSMIT DATA

1146 ;CALLED WITH A JSR PC,TMT

1147 ;AFTER SETTING LOCATIONS TXADR1(R1), TXADR2(R4). TXCNT1(R4),TXCNT2(R4), TMTIM(R4),

1148 ;VCTSAV(R4), DVASAV(R4), SUBROUTINE CTS MUST BE CALLED FIRST,

1149 tRETURNS ON ERROR, RETURNS 2 BYTES PAST NORMAL RETURN

1152 ;IF NO ERROR

1151 3

1152 993426° 912664 8A4746° TMT: MOV (SP)+, TMTRET(R4) ;SAVE RTN ADDRESS

1153 $03432° §25064 9047527 CLR TMTDON(R4) $INTTIALIZE FLAG

1154 B03436° 316491 BV464D° MOV VCTSAV(R4),R1  ;GET REC VECTOR ADDRESS

1155 $B3442° §62701 00POV4 ADD $4,R1 sMAKE IT TMT VECTOR

1156 803446° 312711 803576° HOY $TMTINT, (R1) 3MOVE IN INT ROUTINE ADDRESS

1157 903452° 860421 ADD R4, (R1)+ ;CORRECT FOR WHICH LINE

1158 9B83454° 116711 174332 MOVB BR1,(R1) ;MOV IN PRIORITY LEVEL

1450 8324637 845864 8346727 cLe ABORT(U4) sCLEAR TIME OUT ABORT FLAG

1168 903464° 812764 000010 @U4AT56" MOV 910, TSYNCT(R4) ;SEND TEN SYN CHARACTERS

1161 903472° 316403 004634° MOV DVASAV(R4),R3  ;GET DEVICE ADDRESS

1162 883476° 985764 004766° ST FOFLAG(R4) ;ARE WE FULL DUPLEX?

1163 903502° BP1417 BEQ 28 :BR IF NOT, ELSE

1164 $03504° 1099093 BPL 18 :SKIP IF MASTER

116S  993S06° 812764 177777 0Q847S6* MOV 8177777, TSYNCT(R4) sMAKE TMT WAIT FOR A REC’D SYNC

1166 ©903514° 912763 90012¢ 0PEYO4 1St MOV 1120, 4(R3) 3SET TMT INT ENABLE

1167 903522° 116763 174446 000006 MOVB SYNC,6(R3) ;SEND A FTLL CHAR

1168 @083530° P16422 ©904746° MOV TMTRET(R4),R2  ;GET BAD RET ADDR

1169 9983534° 862782 POG0L4 ADD "4,R2 $MAKE IT THE FULL DUPLEX RETURN

1178 803548° 819207 MOV R2,R7 #AND RETURN

1171 3

1172 ;

1173 903542° 812790 004022° 283 MOV $TXTO, RO s TIME OUT RETURN ADDR

1174 ©003546° 816401 004742° MOV TMTTIM(R4),R1  ;HOW LONG TO WAIT

1175 @483552° 812702 000004 MOV $4,R2 ;SHOW ITS TRANSMITTER

1176 #03S56° P12763 000120 BAAA4 MoV’ $120,4(P3) ;SET TMT INT ENABLE AND SEND BILT

1177 923564° 116761 174404 9ApVA% MOVB SYNC,6(R3) $SEND A FILL CHAF

11778 ¢03372° 200167 800460 JMP TIMKEP EXIT TO TIMKEP AND WAIT
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1179
1180
1181
1182
1183
1184
1185
1106
1187
1188
1189
1198
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1287
1208
1209
1210
1211
1212
1213
121¢
1215
1216
1217
1218
1219
1229
1221
1222
1223
1224
1225
1226
1227
1228
1229
1239
1231
1232
1233
1234

993576
903600°
003602°
803604
8336107
#33612°
823614°
#03616°
933620
923624°
993626°
993632°
923636
903640°
903644°
$03646°
283654 °
p23660°
$O3664°
993666°
833670°
803672°
083676°

9337A0°
883702°
9437067
r33714°
983716°
@33724°
#83732°
$23734°

9237367
9237447
803746°
203752
903760°
023762
883764°

823766°
833774°
923770°
904004°
PB4026°

#84012°
884016°

200495
219446
pt2igs
212704
#2840
#10446
812346
bo5804
805764
190417
916403
805764
891018
805764
0681434
117463
805264
985364
812603
812604
200002
295764
po1407

100402
805364
116763
8900763
117463
205264
805364
808753

242763
812603
p950864
862764
#85704¢
291004
£12604

280004
812604
2000084
285004
803174

s12704
pOO1T4

'

oeeed2

0046727

904634°
904732°

904736°
004726°

804726°
804736°

8084756°

904756°
174262

804722°

004722°
2047327

2008120

205076°
299002

804PO4°

0040127

004746°
000002
204746°

9A0006

000026

ovvees

9000084

004746°

2004008 °

080000
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1235
1236
1237
1238
1239
1248
1241
1242
1243
1244
1248
1246
1247
1242
1249
1252
1231
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
126S
1266
1267
1268
1269
1270
1271
1272
1273
1274
1278
1276
1277
1278
1279
1280
1281
1282
1283
1284
1286
1286
1287
1288
1289
1292

804022°
804030°
804936°
624044°
8340527
994060°
824064°
8040606 °
804072°
B04076°
884102

824106°

8041127
004116°
#04120°
o04122°
904124°
$04130°
904134°

o4140°
004144
PO4150°
004154°
804156°
904162°
904170
fO4172°
04176°
204204

804206°
024210°
8742167
s04216°

9042247
904230°
024232°
B04234°
P04242°
B04244°
Ve4252°

812764
016467
962767
817767
842777
216424
111182
842702
862702
919267
AO5264

104404

825767
801402
pese04
999402
812784
805364
808174

812664
216401
812711
p60421
116711
832774
201402
016407
812774
194422

poodel

2020014

800804

912704
900401
B25¢04
232774
P21755
p42774
p164a7

17717717
904634°
000004
174000
177767
004676°

177760
8aseen
173752
905022°
600000°

2007064

900002
005922°
9047467

004762°
004640°
004206°

173632
a20000

#04762°
000046

004224°

P04232°

f0BYO2

920400

340040
2047627

0046727
174012
174004
174000
173770

0046347

004634°

0000080 °

200040 °

PR4614°

Ana614°
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3THT INTERRUPT KOUTINE

7
TMTINTI BR 13
MOV R4,-(SP) ;SAVE R4
MOV R3, =(SP) 3SAVE R3
MoV $2,R¢ ;SET TO LINE 1
BR 23
182 MOV k4,=(8P) 3SAVE R4
MOY R3, =($P) ;SAVE R3
CLR R4 3SET TO LINE @
28 ST ABORT(R4) ;GIVE UP?
BMT TIEXIT sBR IF YES
MOV DVASAV(R4),R3  ;GET DVA
ST TXCNT1(R4) ;FIRST BUFFER TMT’ED?
BNE FTBUF sBR IF NOT
ST TXCNT2(R4) :SECOND BUFFER TMT’ED?
BEQ TIDONE ;BR IF YES
MOVB OTXADR2(R4),6(R3) 3SEND NEXT BYTE
INC TXADR2(R4) 3MOY ADDRESS POINTER
DEC TXCNT2(R4) 3COUNT IT
TIEXITt MOV (R6)+,R3 JRESTORE R3
MOV (R6)+,R4 sRESTORE R4
RTI ;RETURN
FTBUF; TST TSYNCT(R4) ;SENT ENOUGH FILL CHARS?
BEQ 28 ;BR IF YES
sIF NEGITIVE
BMI 18 ;SEND TILL RECINT CLEARS TSYNCT
DEC TSYNCT(R4) 3ELSE COUNT IT
181 MOVB 8YNC,6(RI) 3SEND IF YES
BR TIEXIT ;AND LEAVE
2812 MOVB @TXADR1 (R4),6(R3) 3SEND NEXT BYTE
INC TXADRY (R4) sMOVE ADDRESS POINTER
DEC TXCNT1(R4) ;COUNT IT
BR TIEXIT ;AND LEAVE
H
;ALL CHAR’S HAVE BEEN TMT’ED
TIDONE: BIC $120,¢(R3) ;KILL TMT'ER
MOV (R6)+,R3 3RESTORE R3
CLR RETTAB+4(R4) ;KILL IMPENDING TIMEOUT
ADD $2,TMTRET(R4) ;MAXE IT A GOOD RETURN
TST R4 JLINE ¢ OR 1
BNE 18 $BR IF LINE i
oV (R6)+,R4 ;RESTORE R4
' cevee
PIRQS,28,BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 28
¥
183 MoV (R6)+,R4 ;RESTORE R4
' e
PIRQS,38,BEGIN 3 RTI AND QUEUE UP TO CONTINUE AT 38
’
282 CLR R4 $SET TO LINE @
JNP GTHTRET(R4) sRETURN
3s: MOV $2,Re 3SET TO LINE §
Jup @THTRET(R4) s RETURN
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sROUTINE IF TRANSMIT TIMES OUT

i
TXTOt MoV 2177777, ABORT(R4) JTELL INT ROUTINES TO GIVE UP
MOV DVASAV(R4),CSRA ;GET ADDR OF STATUS
ADD #4,CSRA ;MAKE IT TNT CSR
MOV ®CSRA,ACSR :SAVE STATUS
BIC $177767,@CSRA 3KILL TRANSMISSION AND INT
L{+3] CURLIN(R4),R1 $GET ADDR OF CUR LINE
MOVB (R1),R2 3GET VALUE
BIC 1177760,R2 sLEAVE ONLY LINE $
ADD 15000, R2 INDICATE TMT TIMEOUT
MOV R2,ASTAT $SET UP FOR ERROR CALL
INC TXTOR4(P4) sSEE NOTE 1 IN FRONT OF LISTING
AL A L T T Y L R N e Y T e Y Ry e Y R R Ty R )
ERRORS,BEGIN 3 TMHT TIMEOUT
(X122 * » ‘e (211
TST TXTOR4
BEQ 13
CLR R4
BR 28
183 MOV 12,R¢
283 DEC TXTOR4(R4)
JNP OTMTRET(R4) ;BAD RETURN

T

1SUB GETS CLEAR TO SEND FOR LINE IN DVASAV(R4) AND VCTSAV(R4)

CT8: MOV (R6)+,CTSRET(R4) 7SAVE RET ADDRESS
MOV VCTSAV(R4},R1 $GET VECTOR ADDR
MOV $CTSINT, (RY) 3MOV IN INT ROUTINE ADDR
ADD R4, (R1)+ ;SHOWS WHICH LINE
MOVB BRt, (R1) ;GET BR1 LEVEL
BIT 420000, 8DVASAV(R4) ;I8 CLEAR TO SEND UP?
BEQ RTSSET ;BR IF NOT
MOV CTSRET(P4),R7 ;s RETURN
RTSSET: MOV #46,BDVASAV(R4) ;SET REQ TO SEND
FXITS $EXIT TO MONITOR, MODULE WAIT FOR INTERUPT.
1 INT ROUTINE
CTSINT: BR 18 ;DIFFERENT PIRQ’S
1]
PIRQS$,25,BEGIN : RTI AND QUEUE UP TO CONTINUE AT 2%
1
183
] - - -
PIRQS,38,BEGIN 3 RTI AND QUEUE UP TO CONTINUE AT 3s
' - emmnmves
253 MOV 12,R4 $SET UP FOR LIME 1
BR 48
3s: CLP R4 ;SET UP FOR LINE @
483 BIT #20000,8DVASAV(R4) ;IS CLEAR TO SEND SET?
BEQ RTSSET ;GO TRY AGAIN IF NOT
BIC $49,@8DVASAV(R4) ;DISABLE DATA SET CHG INT’S

woy CTSRET{R¢),P? ;RETURN

SEC 0049

SEQ 9059
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1291
1292
1293
1294
1298
1296
1297
1298
1295
1302
1381
1382
1383
130¢
1385
1306
1367
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1332
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346

904256~
$24260°
$94264°
934272°
034276

204302°
804310°
#24312°
904314°
204316°
904320°
2343227
804326°

#04332°
924336°
894340°
994342°
204346°
#234350°
824354°
824356°

004362°
984360°
864370°

804372°
B834400°
934404°
084410°
B84414°

904416°
204420°
904426°

862492
P10162
867762
910462
#10062

822767
po1410
p95704
2031422
ge5004
800402
12704
800167

812792
205722
891026
822227
8911373
895767
821402
803167

835767
201401
184400

12767
104487
104497
825067
8208746

805742
727762
/23002

2050862°
09000AG 905062°
2051082°
aese72’

922002 @0A360

900002
174332

905072°

865102
000424
BOBY64

820410

800201 800376
000000 °
000000 °
009362

9090006 177770
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1347
1348
1349
1358
1351
13382
1353
1354
1355
1356
1357
1358
1359
1362
1361
1362
1363
1364
1365
1366
1367
1368
1369
1372
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1381
1384
1385
1386
1387
1388
1389
1392
1391
1392
1393
1394
1395
1396
13917
1398
1399
1400
1401
1492

9844307
#04432°

B04434°
994440°
804442°
B34444°

204446°
824452°
934454°
B24460°
804466°
20447¢°
D04374°
84500°
604584°
904526°
804510°
#04514°
804516°
804522°
804526°
pod532°
884534°
804536°
904542°
904546°
804552°
904554°
#04556°
agasea’
824564 °
804566°
924570°
904574°
904576°
294602°
904606°
0vd610°

804616°
$54616°

604622°
0R34624°

944626°
204638°
ws4632°

§85722
Bpo0B743

P16204
811203
205912
#12307

8085767
BO1461
#25267
#26767
831053
805967
812709
e12791
185710
183483
12711
8a2427
116802
135060
822702
082416
810203
942793
9627923
1103614
206292
286202
296282
as27a2
1190211
#30402
B12711
985289
P62701
820027
291336
124411

1044082

p11162°
171717

Pod20D
oevens
PORPIB

809910

173512

200146
900142 173476

2808132
800212°
911252°
854130
#00040

000040
200077

177770
900060
808001

842102

900910
0002327

@94622° A0QAPL”

800000 °
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O,

fALL ROUTINES COME HERE WHILE WAITING FOR I/0
FROUTINE EITHRR KICKS OFF SECOND LIWNE, WOTIFYS
$tROUTINES OF TIMEOUTS, OR JUST DOES BREAKS,

3170 ROUTINES THAT FINISH UP BEFORE TIMEQUT VALUE
sMUST CLEAR LOCATION RETTAB(R4) +8 IF RECEIVER OF +4
;1F TMT,

sCALLED WITH A JMP TO TIMKEP AFTER LOADING

R@ = WHERE TO RETURN IF TIME OUT

H

3 RL = HOW LONG TO WAIT (IN SECONDS)

: B2 = ¢ IF ITS R REC TIMEING OR 4 IF ITS A THT WAIT

3 R4 = 0 FOR ACTIVE LINE @, 2 FOR ACTIVE LINE 1

:

;

TIMKEP: ADD R4,R2 sFIGURE OUT WHICH TABLE ENTRY
MoV R1,TIMTAB(R2)  ;STORE HOW LONG TO WAIT
ADD @TIME, TIMTAB(R2) sADD PRESENT TIME
uov R4, R4TAB(R2) sSAVE WHICH ACTIVE LINE
MOV R@,RETTAB(R2)  ;WHERE TO RET TO, PLUS

3IF THIS ENTRY IN TABLE IS
s® THEN NO TIMEOUT WILL
3OCCUR FOR THIS ENTRY SET

cHp 22,LINACT ;ARE 2 LINES GOING?
BEQ TIMCHK :BR IF YES
TST R4 :ARE WE LINE 07
BEQ 18 : BR IF YES
CLR R4 s IF NO MAKE IT @
BR 28
163 MOV 22,R4 sWE WERE & SO NOW DO 1
281 Jup GETNXT $GO DO OTHER LINE
:
;
TIMCHK: MOV $RETTAB, K2 ;GET ADDR OF TIME STATUSES
182 TST (R2)+ sANY WAIT GOING ON?
BNE s ;BR IF YES
1181 CMp R2,SRETTAB+18 ;ARE WE DONE LOOKING
BNE 18 ;BR BACK IF NO
TST PASTIM $TIME FOR END OF PASS
BEQ 28 $BR IF NO
Jue EPASS $GO REPORT END OF PASS
3
28: ST BRKFLG ;ARE WE ALREADY IN A BREAK?
BEQ 3s 7BR IF NO
EXITS ;EXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
;
382 MOV #1,BRKFLG }SHOW WERE DOING BREAK
BREAKS ,BEGIN $TEMPORARY RETURN TO MONITOR,...
BREAKS, BEGIN ;THEN CONTINUE AT NEXT INSTRUCTION.
CLR BRKFLG :SHOW WERE BACK
BR TIMCHK
:
4s: TST =(R2) ;MOVE R2 BACK
cMp OTIME,-10(R2) ;IS TIME UP?
BGT s ;BR IF YES
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18T (R2)¢ $BUMP R2 BACK AGAIN
BR 11¢ ;GO CHECK OTHERS
583 MOV 18(R2),R¢ $SET Ré¢ CORRECTLY FOR WHICH LINE
MoV (R2),R3 :SAVE RETURN
cLe (R2) :CLEAR THIS ENTRY
HOV RI,R7 ;JMP TO TIME OUT ROUTINE

. aen

3EPASS DOES END OF PASS CALL AND PRINTS ERR SUMMARY
3IF LOCATION REPORT IS NOT @

;
EPASS: TST REPORT 3DO ERR SUM OR NOT
BEQ £ $BR IF NO
INC MSGCNT ;COUNT A PASS
cHp MSGCNT,REPORT  ;TIME FOR A MS8G?
BNE S8 ;IF NOT EVEN 8, SKIP MSG
CLR MSGCNT
MOV $PHYTAB, RO :FIND WHICH LINES ARE RUNNING
MOV $SUM1+4,R1 ;POINTS TO MSG
is3: TSTB (R@) ;15 LINE IN USEY
BMI 28 3BR IF YES
MOV $54138,(R1) $PUT XX IN # OF ERRS
BR 45
283 MOVB 32,(R®),R2 ;GET 83 OF ERRS
CLRB 32,(Ra) ;RESET ERR COUNT
cup $77,R2 ;ANY GOOD MSGS
BLT 38 :BR IF NO
MOV R2,R3 $PUT IN MSG
BIC $177779,R3 jLEAVE ONLY LOW DIGIT
ADD #60,R3 JMAKE IT ASCII
L] R3,1(R1) 3STORE IT AWAY
ASR R2 $GET NEXT DIGIT
ASR

[ KE IT ASCIT

sca.R2 o
Move R2, (R1) ;PUT IT IN MSG

BR 48
3s: MOV #42102,(R1) 3$PUT IN AN °BD* FOR BAD
48 INC R9 $BUMP LINE POINTER
ADD #18,Rt sPOINT TO NXT MSG
CcMp RO, $PHYTAB+20 s DONE
BNE 18 0 DO MORE
MSGN$,MSUM, BEGIN SCII MESSAGE CALL WITH COMMON HEADER
;
5¢:
ENDPS8,BEGIN 3SIGNAL END OF PASS, CONTINUE AT RESTRT

MSGCNT: @ ;COUNTS END PASSES FOR MESSAGE CALL
MRSK: 0 ;USED FOR BIC’ING IN LOOPS
NXTLING & ;ADR OF NEXT LIN

SEQ 9051

SEQ ¢852
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1403
1404
1405
1406
1407
1498
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1422
1421
1422
1423
1424
1425
1426
1427
1428
1429
1432
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458

NUAR DEC/X1t

NUAR,PL1

1459
1462
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1581
1582
1503
1594
1505
1506
1587
1508
1509
15190
1511
1512
1513
1514

9046347
904636°
804640°
P04642°
9046447
$94646°
834650°
004652°
094654°
9046567
924660°
8046627
824664°
#34666°
Pe4670°
B24672°
804674 °
804676 °
804700°
pB4702°
994704°
P04706°
834710°
094712°
Po4714"
n34716°
834720°
994722°
9047247
P0AT26°
e04730°
9047327
004734°
#04736°
924740°
Po4T42°
004744°
084746°
804750°
#04752°
8047547
904756°
£94760°
904762°
ABATE4”
004766°
904770"
90847727
ev4774”"
po4776°
905000 °
9850027
9ASN04"
905006 °
225010°
805012°

2050147
2059167

005020°
#05022°
295924°
$95026°

905030°
9as5e32°
8950347

995036°
905036 °
#05040°
BO5044°
B05046°
805052°
8059547
825056°
85060°

905062°
8050647
995066 °
905078°
8905072°
80SP74°
$05076°
905100°
#95102°
805104°
905106°
265119°

80S112°
897132°
€11152°
811154°
911156°
811160°

#11162°
f11170°
s1t176°
811204°
°11212°
a11220°
211226°
8112307

pO00DD
#30000
LRI
[ L1 1)
205112°
097132°
200000
200000
890000
900002
800000
209002
200000
poRaQe
2002080
990000
200000
200000
200002
822704’
802712°
900000
8806092
200002
300000
200000
#0090
200000
8908000
820008
pI2200
po0B0R
092000
B8oo000
200000
200200
9200900
820000
8900082
2909230
390000
880020
oopoee
000002
900000
220000
200000
200009
o02200
200009
4200900
£32000
902000
280000
2909009
Bodese

003400
800900

800000
2PB000
B#ae00e
999009

200000
LLlL Ll
o0e0R0

213046
842700
po1404
962781
825380
820773
912600
88082087

LELLL
a0PedY
290009
240000
LU
2300020
ovacea
od0000n
bodepe
900000
©¥o0ed00
890000

patere
ad1018
1777177
177777
91145087
1777177

205015
8298105
946442
251105
826105
841517
PASe1S
Ueds14

177768

eedo1e

844523
840514
843523
046040
244440
040524

042516

SYSTEM EXERCISER MODULE

241516
#52123
050A4a
a47111
820116
o201 14

©v21440

MACY11 27(732)

DVASAV:
VCTSAV?
AMSGBF:
RECADR1
RECCHT}
RECTIM:
SYNCNT:

LINACT:
ABORT:

CURLINg
RECD:

ERRWD
Loop;

RECRTN3
TXADRY 3
TXADR2?
TXCNT13
TXCNT2s
TMTTIMS
TMTRETS
TMTDONS
TSYNCT:
CTSRET:
FDFLAGS
RCVTO1
BRKFLG:
PASTIMZ
DROPR4
DTERR4}
CRCR4:

s$SsS

MSGBFP
MSGBF1

PSVNICETIICOS S

RECDN

x
o
[2]
o
=
-

>

VDIV ISIVITOLLSRIVDIIOS S

MACY11 27(732)

RCTOR4}

TXTOR41
FDBKR41

CHKR43

;
*

JR1 HAS
IR0 HAS
GETADR:

183

282

H

3
TIMTABS
RETTAB!

R4TABY

H

1
MSGBF@:
NSGBF11
FILL:

ADROP}

+EVEN
SuUM:

20=HAY=T6

JEXIT FLAGS

12128 PAGE 29

JHOLDS DVA FOR ACTIVE L2

;HOLDS DVA FOR ACTIVE L#i

1HOLDS VCT FOR ACTIVE Lee

sHOLDS VECTOR FOR ACTIVE L#1

JADDRESS OF MSG BUFFER o

;ADDRESS OF MSG BUFFER 1

;CURRENT REC WORD POINTER @

JCURRENT REC WORD POINTER {

JREC BYTE COUNT FOR ¢

JREC BYTE COUNT FOR 1

sTEMP HOLDS TIME OUT VALUE FOR A REC
JSAME BUT FOR LINE 1

;COUNTS HOW MANY SYN CHARACTERS REC
$SHOULD WAIT FOR,

7HOLD THE NUMBER OF LINES RUNNING,0-2
JABORT FLAG FOR L#o

;ABORT FLAG FOR L#1

}POINTS TO STATUS BYTE FOR CURRENT L#¢
JPOINTS TO STATUS BYTE FOR CURRENT Ly
sWHERE TO PIRQ AFTER REC DONE

;nonns ERR WORDS TEMPORARILY

$HOLDS ERR WORDS TEMPORARILY

;HOLDS LOOP COUNT FOR LINE ¢ @
JHOLDS LOOP COUNT FOR LINE # 1
;HOLDS RETURN ADDR FOR LINE #0
;HOLDS RETURN ADDR FOR LINE 81
;HOLDS 18T ADDR TO TMT FROM, LINE @
$SAME FOR LINE 1

$HOLDS 2ND ADDR TO THT FROM, LINE @
$SANL FOR LIKE 1

SHOLDS 1ST TMT COUNT FOR LINE @
$SAME FOR LINE 1

$HOLDS 28D TMT COUNT FOR LINE @
;SAME FOR LINE 1

;HOLDS TINE OUT TIME FOR LINE ¢
$SAME FOR LINE 1

sHOLDS RTN ADDR FOR TMT, LINE @
;SAME FOR LINE 1

sFLAG FOR WHEN A TMT 15 DONE

$SAME FOR OTHER LINE

;HOLDS ® OF SYN CHAR TO SEND, LINE ©
$SAME FOR LINE 1

;HOLDS RETURN ADDR FOR CTS

sSAHE FOR LINE 3

;0 IF HALF DUPLEX, 1 IF FULL

;COUNTS REC TIME OUT RETRYS

;1S A ONE DURING BREAKS
3HAS A 1 WHEN ITS TIME FQR END OF PASS

PAGE 30

LINE # IN LOW BITS, RETURNS WITR ADDR OR VECTOR IN Rl

;SAVE RO

$SAVE ONLY LINE »
;DONE

;BUMP TO NEXT LINE

3 ADDED ENOUGH TIMES?
GO BACK

sRESTORE RD

$RETURN WITH DVA IN R}y

3WHEN TO TIME OUT FOR REC,LINE @
;WHEN TO TIME OUT FOR REC,LINE 1t
3WHEN T0 TIME OUT FOR TXT,LINE @
sWHEN TO TIME OUT FO TXT,LINE 1

$WHERE TO RETURN FOR REC LINE @

$WHERE TO RETURN FOR REC LINE 1

sWHERE TO RETURN FOR TXT LINE @

sWHERE TO RETURN FOR TXT LINE 1

;HOLD R4 FOR RETURNS

;REC BUFFER FOR LINE @
;REC BUFFER FOR LINE 1
;4 CHARACTERS OF FILLER RYTES

«18><C12>°SINCE LAST MSG PER LINE, IN OCTAL “<15><12>

28°NAY=76
[
[
(]
]
[
[}
]
]
[}
ADDR OR VECTOR
MOV R@,=(R6)
BIC #177768,RP
BEQ 28
ADD 10,Rt
DEC RO
BR 1s
MOV (R6)+,RE
RTS 49
[}
[}
]
[}
(4
[
]
[
[}
[]
[
L]
«BLKW 520,
«BLKW 520,
1777717
177717
MDROP
-1
+ASCII
-ASCII

“LINE ¢ ERRS’<15><12>

SEQ 2853

SEQ @054



NUAA DEC/X11 SYSTEM EXERCISER MODULE

NUAR,PL

1518
1516
1517
1518
i5i%
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1558
1551
1552
1553
1554
1555
1556
i557
1558
1559
1568
1561

911236°
611244°
@11246°
811254°
511256°
¥11264°
211266°
8112747

211276°
811324°
Bii3ze”
211314°

#11316°
811324
911326°
911334°
911336°
8113447
211346°
$11354°
911356°
811364°
P11366°
911374°
211376°
e11424°
811426°
9114147
#11416°
911424°
211426
#11434°
8114367
B11444°

9114467
311453°

P211456°
P11464°

020040
Bd5015
830062
3050815
@3e46e
805015
831060
#2501

831466
825015
632669
B8I5015

932460
9959015
833269
895215
933468
805015
p32261
80501%
p38461
285015
831061
805015
931461
605815
932061
#05815
B32461
895015
833061
8AS@15
833461
225015

LU
311458°

Pe4514
851501
958120
920001

8s5110%

826455

026455
826455
926455
026455
A26455
026455
926455
926455
826455
926455

826455

042516
242040
942105

451522
A30060
338860

9308164

230060

238660

33060
830060
230060
830068
#30060
239060
#30060
236360
230960
930069
839060

853440
947522
299

NUAR DEC/X11 SYSTEM EXERCISER MODULE
CROSS REFERENCE TABLE == USER SYMBOLS

NUAA,P11

ABORT
ACSR
ADDR
ADROP
AMSGBF
LY}
ASTAT
AWAS
BDCNY =
BEGIN

BITH
BIT1
8IT19
BITI1
BIT12
BIT13
BIT14
BITIS
BIT2
BIT3
BIT4
BITS
BIT6
BIT?
BIT8
BIT9
BREAKS=
BRKFLG
BR1

BR2
CDATAS=
CFR
CHKR4
CKMSG =
CRCMSCs
CRCR4
CSRA
CcTS
CTSIRT
CTSRET
CURLIN
DATAER
DATCKS=
DATERS$=
DERR
DEVSET=
DONE
DROP
DROPR4
DTERR4
DVASAV

ovID1
ECOUNT

904672R
#88952R
BYRBA6R
P11156R
VB4644R
SAGATER
80025 4R
P06960R
EREEES
#20VaBR

028061
200032
902002
8o4000
010000
920002
9400980
190080
800004
880010
2032020
800V040
800100
/20200
00402
801000
104407
B24TT6R
900012R
#OOA1IR
124414
803172R
#B5032R
HABREE
PP
905012R
80ADSOR
9241140R
P34206R
$34762R
PO46T6R
£O2626R
194417
124405
#01300R
REBERS
@90774R
801344R
#O5002R
895006R
#34634R

290014R
#38252R

886%
4699
448
787
745
4728
471
473
13
4459
1016
1391
4824
4828
48238
4821
4823
4821
4828
4821
4028
48248
482
4823
482%
4829
4823
482¢
4682¢
691%
4501
4518
4828
1075
687«
4824
4824
679
4678
759
1267
1265¢#
697+
1902
482
4824
762
48331
695
781
675+
677»
104
1838s
452¢
552i

91t
997»
643
15048
814

1903

624
1044
139%

658
728
919

1877
688+«
104]
1074
680+
996%
84S
1276
1272
778
1011

7741
626
7160
7853
676w
678
763
1117
622
1099+

MACY1Y 27(732)
SUME: LASCI1
«ASCII
+ASCIY
«ASCII
oASCIZ
WASCII
+«ASC1I
#ASCII
«ASCII
«ASCII
+ASCII
+ASCII
«ASCII
+ASCII
+ASCII
«ASCIY
«BYTE
+EVEN
i
HDROP: ASCIZ
«END
HMACY1§ 27(732)
936 1113+
1117+ 1240+
182
840 1053
1804+ 1011+
628 658
1645 1669
659 868
1334 1338+
1158 1269
190934
1843+ 1046
1068
1976
1099+ 1103
1119+ 1238+
839 12658
1299 14461
827 887
830 892
786% 788
1014+ 1818
768 7740
1118 1119

20=MAY=T76 12:28 PAGE 31

‘B0ee08’<C)15><12>
TBie-aB’€i5>Ci 2>

792--00°<15><12>

‘93=+00°<15><12>

“B4==28°<152<12>

’‘PSeead <15><12>
"96-=00°<15><12>
*97-=30°<15><12>
’18=-908°<15><12>
*11e-g8°C15><12>
“12--08°<15><12>
“13°-00°¢15><12>
“14--80°<15><12>
“15=09°<15><12>
*16--98°<15%<12>

“17--00"€185<12>

‘LINE WAS DROPPED’

20-MAY=76 12128 PAGE 33

1159» 1189 1237« 14183

14072

1812+ 1013 1058 1895+

659
1101

672
1127

T24
1223

787
1227

869
1341

1044
1452¢

1045 1339

1051+

1468¢

1108#
1239+

14584

1240 1241+

998 1061 1887 1896

7193+
1023

839w
1161

14548

14564
826+

1194

Bees
1238

B891s
1270

SEQ 2055

SEQ 0956

1998% 1124% 1246+

668 869 979 991 1200
1249 1278 1282 1339 1340
1340

1129 1138 1242 14208

915+ 922+ 935 984+ 996
1273+ 1287 1289+ 14038



NUAA DEC/X11 SYSTEM EXERCISER MODULE

NUAA P11

ENOPSs=
ENDS =
EPASS
ERRCNT
ERRLVL
ERRNS =
ERRORSz
ERRTAB
ERRWD
EXITS =
FDBKR4
FDFLAG
FDRCDN
FDTO
FERR
FERR1
FTLL
FTBUF
GERR
GETADR
GETNXT
GETPAS=z
GWBUF$=
HERR
INIT
JERR
LINACT
LNDONE
Loo®
LPCNT
MAP228=
MASK

¥D =z
MDATAB
MDMTAB
MDROP
MODNAM
MODSP
MSG =
MSGBF@
MSGBF1
MSGCNT
HMSGHED=
MSGNS =
MsGsIzz
M5GS$ =
MSGs =
MSUM
NXTLIN
OACNYV =
ONEREC
ONETMT
OPEN =

PASCNT
PASTIM

104402
104403
PO4446R
#2982302R
B800172R
to4419
1244024
#20232R
204706R
194400
#d5026R
PO4T66R
P21T60R
#92122R
B31314R
#81316R
O111S2R
#B3672R
P81554R
$05036R
POP664R
194413
194412
#O1562R
POBO22F
PO2054R
B804670R
B01254R
#34712R
PRR2166R
104415
B604630R
122222 ]
930272R
MOD312R
#11450R
#00000R
©OP164R
(222223
#05112R
907132R
PO4626R
L2 2]
194411
ERBRSY
104416
184406
204622R
Pud632R
AAd 22 2]
fP115aR
PO14T2F
2006320

S00026R
W6SA2aR

4829
4824
730
459»
491
4829
4828
5333
940»
482+
685+
735
845
85s
751
776
758
1193
808
703
6941
4821
4824
819
4363
844
693
767#
709+
4891
4821
627
712
5764
6839
1504
4469
457
4829
1407
1408
655%
4824
4821
4828
49828
492
1391
692%
14
493
494
447
473
458¢
690w

1398
624
1332

780
10906

956
733
686¢
739%
86594
89614
17
7788
8a4e
1202¢
8261
706
781

827

853
78
794
764
765

631

15589

4008
1054
15004
15811%
1362¢

754

787

746

1397#
694

752¢
gies
453

4824

726%

NUAR DEC/X11 SYSTEM EXERCISER MODULE

NUAA,P1Y

PHYTAB
PIRQS =
POPSP =z
POPSP23
PP

PPFD
PFFD1
PPHOM
PPHDM2
PPHDS
PPHDS?2
PRTY =
PRTY® =
PETYY =
PRTY2 =
PRTY3 =2
PRTY4 =
PRTYS =
PRTY6 =
PRTY7 =
Ps z
PSW =
PUSH =
PUSH2
PWRCNT=
QUES =
RCTOR4
RCVTO
RDTO
REC
RECADR
RECCNT
RECD
RECON
RECERR
RECINT
RECRTN
RECTIM
REPORT
RERP
RESTRT
RETTAB
RPIRQ
RRET
RSTRT
RTSSET
R4TAB
SBADR
SPAREL
SPRRE2
SPARE3
SPARE4
SPOINT
SPSIZ =
SR1
START

82021 2R
800024
835726
822626
P01952R
PO16V4R
931624R
PO14M6R
#81534R
PO1104R
PI1244R
2008000
#26990
[ErT PR
98901290
ran140
230200
Bed249
9903049
920340
177776
177776
#05746
P46 46
*EBNEN
104401
PO5016R
904772R
®33260R
802134R
PO4L6SUR
PO4654R
$24702R
992704R
0332086R
992244R
#04716R
PB4660R
P00164R
802582R
900S32R
905072R
BA2474R
$93134R
PP8A62R
oA4176R
9985122R
POOOS2R
990202R
B3A204R
9$308286R
980210R
BBOB24R
pacae
B30VA16R
AAGII2R

MACY$ 1

672
13609

829
1016

960
862
867+
8)8s
876

1475
71

88st
116
823
765
821

633

1363
800
1393
155

696
783

460

1330

27(7132)
CROSS REFERENCE TABLE == USER SYMBOLS

724

889
1101

961
1008

870

913
8%e

15029

1322

896
767#
881
820%
878

637

1365
846

8t

699

461

1453¢

MACY11 27(732)

CROSS REFERENCE TABLE == USER SYMBOLS

51t
4821
4823
482+
713
738
8401
741
813
7443
753
4820
4024
492y
4828
4829
4822
450
482%
4828
482
4928
492
482¢
482
4823
681#
Ti6e
897
150
745w
746+
972
979
1859
9n8
896«
740%
486¢
957
474
1040¢
972«
1031
4741
1271
1318+
46871
496
497
498
4991
457
14
453
456

628
979

7351
8361
879

799
8204
166

1648

4S5t

670

682»
1039

818
814w
747w
1422
10358
1096
927
906
749w
954
962
657
1979«
9778
10798

1273
14949

674
475
640
6229

638
991

822
831

784

482

1125+

1114«

1113¢
843
849+
815»

1422

916
817+«
1056
982
6788
1217»

1085
1288

653
1223

1129
1115

906
963¢
816
1423
1478%
920
1863
1311+

1890

20-MAY=T6

1118
1127

997
1274

875

951

1315
821

639

14008

815

14020

462

20=MAY=76

692
1227

1134»
1135+

964
B4l

1089
14138
10883
1325

1109

12128 PAGE 34

1249

1801
1336
14658
1162

1417¢
877»

14018

841

463

12:28

694
1278

14609
14502

14899
842

1136

1093

1328

1812 14240

144812

878 1141+ 14260

[11] 1073

464 465 466 467 469 4N
PAGE 35

79 722 1366 1389

1282

965+ i4110

14289

1360 1363

14908

SEQ eps7

472

SLG @ess



NUAA DEC/X11 SYSTEM EXERCISER MODULE MACY1t1 27(732)

NUAA P11 CRUSS AEFERENCE TABLE == USER SYMBOLS
STAT BA0020R 4551
SuM P11162R 1397 15071
SUM} #11246R 1367 1517¢
SVR® 909032R 4603
SVRY P000I4R 4612
SVR2 BB8B3I6R 4621
SVR3 80A040R 4633
SVR4 #60042R 4644
SVRS 2280 44R 4652
SVRe POBO46R 4066¢
SYNC #BE174R 492¢ 647+ 648 946
SYNCNT $84664R 912s 942 950+  1415¢
TIDONE 8837368 1198 1218¢
TIEXIT @@3664R 1198 11994 1208 1212
TIMCHK $84332R 718 1316 1325¢ 1342
TIME = sssens G 4923 1309 1345
TIMELN Qu0170R 4901 748 749 768
TIMKEP B84256R 859 923 1178 1307¢
TIMTAB $05262R 1308+  1309% 14862
T™MT P@3426R 761 887 852 1152¢
TMIDON $34752R 861¥ 865 88S+ 1153%
TMTINT 983576R 1156 11814
TMTRET (24746R 1152« 1168 1218+ 1230
TMTTIM PB84742R T60% 806+ 1174 14388
TPX 3 900000 4821
TRAPX = 0006020 4828
TSYNCT @@4756R 953#  1168+% 1165 1202
TXADP1 @94722R 754w 800# 946+ 1209
TXADR2 @@4726R 758 804+ 851% 1196
TXCNT1 @64732R 755# 756% 8a1» 802+
TXCNT2Z @a4736R 757 803% 850+ 1194
TXTO PO4B22R 1173 12378
TXTOR4 @35022R 683# 6848 1247+ 1253
VCTSAY pDa4649R 787+ 907 1154 1266
VECTOR $@801aR 449 795
WAIT = sesses G 4921 656
WASADR @886S4R 4704
XFLAG  B@00OSR 4473
x4 #03144R 1072 1083s
XS 823154R 1057 1084 1887¢ 1094
. = 811471R 1500  1501%  1556#
. ABS, p8d203 890

P11471 201

% ERRORS DETECTED:
% DEFAULT GLOBALS GENERATED: 1

#NUAR,NUAA/SOL/CRF1SYM3DDXCOM,NURA
RUNeTIME: 7 12 1 SECONDS

RUNeTIME RATIO: 53/22=2,5

CORE USED: 8K (15 PAGES)

20-MAY=76

1167

806

14429
1232

1206+
1210+
1197+

846%
1198+

1256+
1405

12128 PAGE 36

1177

817

1257

1444¢
14308
1432¢

849%
14364

1463

1207

856 857

14408

1192 1211% 1434¢

SEQ 9059



NOAA DEC/X1i SYSTEM EXERCISER MODULE
NQAA,P11

OO "dOANBWN -

MACY11 27(732) 20=-MAY=76 12:27 PAGE 2

«REM &

IDENTIFICATION

PRODUCT CODE: MAINDEC=11«DXNQA=A=D

PRODUCT NAME: DQ=11 DECNET DEC/X11 EXERCISER MODULE

DATES 21=JUN-76

MAINTAINER: DEC/X11 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 8UCH LICENSE,
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE

USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLTIED BY DIGITAL,

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

SEQ 0060



NQAA DEC/X1§
NGQAA,P11

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
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ABSTRACT

THIS TYPE OF DEC/Xi1 MODULE, REFERRED TO AS DECNET DEC/X11 MODULE,
WILL DETECT SYSTEM INTERACTION ERRORS WHEN RUN IN CONJUNCTION WITH
OTHER DEC/X11 MODULES EXERCISING OTHER DEVICES 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
MODEMS AND COMMUNICATION LINKS, IT WILL ONLY TEST COMMUNICATIONS
PATHS CAPABLE OF RUNNING DDCMP, THIS MEANs THE DEVICES MUST USE
NO PARITY, 8 LEVEL CODE, AND TERMINALS CANNOT BE TESTED,

NOTE

THIS DOCUMENT ASSUMES FAMILIARITY WITH
THE PHILOSOpPHY AND OPERATION OF DEC/X1t,
THE DETAILS OF LINKING, LOADING, AND
RUNNING MODULES UNDER DEC/x11 CAN BE
FOUND IN THE DEC/X11 USERS DOCUMENTATION
AND REFERENCE GUIDE, MAINDEC-11-DXQBA,
THE READER SHOULD ALSO HAVE READ THE
DECNET DEC/X11 USER’S GUIDE,
MAINDEC~11~DXQBC, 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:

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

B, 1 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/X11 MONITOR MUST BE QABK OR A LATER REVISION,

B, THE N1A? MODULE MuUsT BE CONFIGURED DIRECTLY AFTER THE
MONITOR#

SEQ @061
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C. ALL NETWORK MODULES MUST BE CONFIGURED NEXT,
D, THE N2A? MODULE MUST BE CONFIGURED NEXT,.*

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

r, ANY OTHER DESIRED DEC/X11 MODULES CAN THEN BE CONFIGURED IN
ANY ORDER,

PRELIMINARY TESTING

THE APPROPRIATE STAND ALONE DIAGNOSTICS MUST BE RUN TO VERIFY THE
CpU, AND THE COMMUNICATIONS DEVICE, THEN A DEC/X11 EXERCISER
USING THE CONVENTIONAL (MAINTENANCE MODE) DEC/X11 MODULES FOR THE
COMMUNICATIONS DEVICES MUST BE RUN, IF BOTH THESE STEPS PASS
SUCCESSFULLY, DECNET DEC/Xii MAY BE ATTEMPTED.

PROGRAMMING CONSIDERATIONS

A, OTHER THAN THE REQUIREMENTS MENTIONED IN 3 REGARDING THE
ORDER IN WHICH MODULES MUST BE REQUIRED, THESE DECNET DEC/Xi1
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/X11
MONITORS AND ALL OTHER MODULES, THE ONLY OTHER EXECPTION IS
THAT FOR A GIVEN COMMUNICATIONS DEVICE, THERE WILL NOW BE 2
DIFFERENT DEC/X11 MODULES CAPABLE OF BEING RUN, THE OLDER
MAINTANCE MODE TYPE REQUIRING NO CONNECTIONS T0 THE
COMMUNICATION DEVICE, AND THE NEW DECNET TYPE REQUIRING A
COMPLETED COMMUNICATIONS PATH, IT WILL BE POSSIBLE (AND
SOMETIMES DESIREABLE) TO CONFIGURE 2 DIFFERENT DEC/X11
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/X11 MODULES, IT IS POSSIBLE TO HAVE
MANY NODES CONNECTED IN A NETWORK, ALL RUNNING DEC/X1}
TOGETHER, ALL THESE EXERCISERS WOULD HAVE BEEN STARTED AT
DIFFFRENT TIMES, DUE TO DIFFERENT HARDWARE ON EACH SYSTEM,
RUN TIMES AND END OF pPASS TIMES MIGHT VARY CONSIDERABLY,
THEREFORE IT IS NECCESSARY THAT THESE DECNET DEC/X11 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 1@ MINUTES) BEFORE AN OPERATOR FINDS
OUT A LINE IS DEFINITELY NOT RUNNING,

C, DUE TO THE EXCESSIVE PROGRAMMING COMpLICATIONS AND LARGE

# THESE ARF DESCRIBED IN THE DECNET DEC/X11 USER’S GUIDE,

SEQ 0062
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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 TIME, IF
THE MODULE Is§ SET TO RUN 16 LINES, IT WILL RUN i 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 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 1S NOT WAITING ON A LINE IN THE DORMANT MODE, PLEASE
READ THE DECNET DEC/X!11 USER’S GUIDE, ESPECIALLY THE SECTION
ON 2 LINES AT A TIME CONSIDERATIONS,

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,

6, OPERATING PROCEDURES

THE MODULE Is CONFIGURED, LOADED, AND RUN ASs SPECIFIED IN THE
DEC/X11 REFERENCE GUIDE,

CONSOLE SWITCHES ARE STANDARD FOR DEC/X{1

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 MESSAGFE

USER SPECIFIED BY TYPING IN

THE N2A? MODULE WILL MAKE ANY AUTOMATIC PHONE CONNECTIONS
USING ANY DN~11°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 EXERCISING PHASE,

THE N2A? MODULE WILL REQUEST A CARRIAGE RETURN WHEN THE
OPERATOR WANTS TO BEGIN EXERCISING HIS NODE,

THERE ARE MANY OpTIONS WHICH MAY BE ALTERED BEFORE RUN TIME,
THEY INCLUDE:

(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
TOTALLENP (ON A LINE BY LINE BAsIS); EVERY N PASSES THIS

SEQ @063
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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 MAXTIMUM NUMBER OF ERRORS THAT CAN BE TALLEYED Is 256
PER LINE, THEREFORE IF A LINE 1S 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 1S DEFINED NEXT,) THIS MEANS THE NUMBER OF
MESSAGES PER PASS TIMES THE NUMBER OF PASSES PER SUMMARY
REPORT SHOULD BE LESS THAN 128, 1IN 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,(LOC 164=@) OF COURSE DEC/X1i 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 178 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 BE A MULTIPLE OF THISs FACTOR,
DEFAULT I8 3¢ 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 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,

LOCATION 174 CONTAINS 2 IDENTICAL BYTES FOR USE As SIYNC
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 1Is 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,

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 7 = 1,
BITS 4,5, AND 6 = @°S IN THE PHYSICAL LINE TABLE, SEE
ITEM 6=F«9 RELOW), THEN PATCH THE LOCATION POINTED TO
BY LOCATION 176 FROM A 401 TO A 249, THIS WILL CAUSE
ALL LINES BEING 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 491 TO RESUME NORMAL
REC=TMT TESTING,

SEQ 0064
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7N LOCATION 20 Is AN ADDRESS, IF THE OPERATOR WANTS TO
RUN THE DEVICE 1IN TRANSMIT=ONLY MODE, HE SELECTS THE
LINE FOR HALF DUPLEX, POINT=TO=-POINT, MASTER (BITS 7 AND
5 = 1°S, BITS 4 AND 6 = 9’S IN THE PHYSICAL-LINE TABLE,
SEE ITEM 6=F=9 BELOW,) THEN PATCH THE LOCATION POINTED
TO BY LOCATION 20Q 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 491 TO RESUME NORMAL
TMT=REC TESTING,

LOCATIONS DVA, VCT, BR1 AND BR2 MUST BE SET TO PROPERLY MATCH
THE FIRST DEVICE TO BE TESTED BY THIS MODULE,

7. ERROR REPORTING

c.

ERRORS ARE EITHER TOTALLED AND PRINTED AS SUMMARIES ON A LINE
BY LINE BAsIS, OR THEY ARE PRINTED As THEY OCCUR, SEE
SECTION 6F1, THEY ARE 2 CLASSES OF ERRORS DATA ERRORS AND
OTHER ERRORS,

DATA ERRORS ARE ACTUALLY REPORTED BY THE N1A? MODULE BECAUSE
THIS IS WHERE THE SHARED DATA COMPARE ERROR ROUTINE IS
LOCATED, SO ALL DECNET DEC/X11 MODULE DATA COMPARE ERRORS
LOOK LIKE THE BSTANDARD DEC/X11 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/X11 MODULE WHICH CALLED
THE N1A? MODULE TO DO THE COMPARE, IN OTHER 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 ZErQ EVERY TIME A NEW MESSAGE 1S 70 BE CHECKED,

(3) ACSR CONTAINs THE ADDRESS OF THE DECNET DEC/X11 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 CHARACTER
IN THE MESSAGE THIS BAD CHARACTER WAS,

(6) THE "SHOULD BE AND "wAsS" ITEMS ARE NORMAL,

OTHER ERRORS ARE REPORTED USING THE NORMAL ERROR CALL 1IN

SEQ Q065
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DEC/X11 CSRA AND ACSR ARE STANDARD, STATC CONTAINS A CODED

ERROR NUMBER, WITH THE CODE BEING CONSISTENT IN ALL DECNET
DEC/X11 MODULES, THE LOW ORDER 2 DIGITS OF STATC CONTAIN
WHICH LINE HAD THE ERROR THE OTHER DIGITS CONTAIN THIS CODE:

2010XX REC TIME OUT

0020XX TMT CLOCK LOSS

9030XX HEADER CRC ERROR

0040XX MSG CRC ERROR

2050XX TMT TIME OUT

0060XX TMT NON-EXISTENT MEMORY
0070XX TMT LATENCY

2100XX REC DATA PARITY ERROR
6110XX REC NON<EXISTENT MEMORY
0120XX REC CLOCK LOSS

0200XX REC FRAMING ERROR
24008XX 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,

ON POWER-FAIL, POWER~UP CONDITIONS, DECNET DEC/X11 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 TESTED RY PAIRS IN SEQUENTIAL ORDER, THIS ORDER MAY BE
MODIFIED BY MODIFYING THE PpHYSICAL LINE TABLE, (SEE DECNET
DEC/X11 USER’R GUIDE), THERE ARE SEVERAL TESTING OPTIONS WITH
SLIGHTLY DIFFERENT FUNCTIONS MAKING UP AN ITERATIOQN:

A, POINT=TO«POINT SLAVE, 1IN THIS CASE THE LINE WAITS TO RECEIVE
A MESSAGE, WHEN IT DOES, IT CHECKS IT, AND THEN TRANSMITS A
MESSAGE BACK, 1IT WILL REPORT ERRORS ON EXCESSIVE WAITS,

B, POINT=TO«pPOINT MASTER, IN THIS CASE THE LINE SENDS A MESSAGE
AND WAITS TO RECEIVE ONE IN RETURN, 1IT THEN CHECKS THE
RECEIVED MESSAGE, IF IT TIMES-OUT, IT TRANSMITS AGAIN, IT
WILL CONTINUE TO TIME OUT AND RE=TRANSMIT UNTIL EITHER A
MESSAGE IS RECEIVED, OR IT TIMES OUT COUNT EQUALS LOCATION

SEQ 0066
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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 REPORTED EQUALS LOCATION 172, THE
LINE WILL BE DROPPED,

POINT=TO«POINT SLAVE RECEIVE ONLY, IN THIS MODE THE LINE
WAITS ONLY TO RECEIVE, CHECKS THE MESSAGE, AND WAITS TO
RECEIVE AGAIN,

POINT=TO«POINT MASTER«TRANSMIT ONLY, IN THIS MODE THE LINE
JUST TRANSMITS AND THEN TRANSMITS AGAIN ,ETC,

MULTI-OROP 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

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

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.

TIMES

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 9600 BAUD,HALF DUPLEX,
POINT-TO=POINT, WITH A 512 CHARACTER MESSAGE, TAKES 15
SECONDS,

AT VARIOUS MONITOR CALLS THROUGHOUT THIS MODULE, IT IS LIKELY THAT
INES ARE RUNNING, A MONITOR CALL CAN BE MADE AND BEFORE CONTORL IS
RETURNED TO THE MODULE, THE OTHER LINE MAY CAUSE THE EXACT SAME CALL TO BE
MADE, 1IN FACT, WHEN RUNNING 2 LINES FULL DUPLEX, IT MAY BE POSSIBLE TO HAVE
4 CALLS T0 THE MONITOR FROM ONE spOT IN THE MODULE, BEFORE THE FIRST CALL Is

FROM, THIS TS WHY AT SUCH CALLS, THE CODE SETS COUNTERS
OING CALLS, SO THAT WHEN IT IS RETURNED TO, IT CAN KEEp WHICH
WHAT STRAIGHT,

SEQ @067
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NOTE 2 WHEN RUNNING 2 DQ’S OUT OF THE SAME MODULE WHICH ARE CONNECTED
TO EACH OTHER, THE LOW ORDER (PER ORDER OF DVC, LOCATION 14) ONE
SHOULD BE SLAVE, THFE HIGHER ORDER ONE SHOULD BE MASTER., FURTHERMORE,
IF DOING THTS IN FULL DUPLEX, THE TIMEOUT CONSTANT (LOCATION 17@)
SHOULD BE MOD’ED FROM 36 TO 5 SECONDS,(IN OCTAL)

]

SEQ Qo068
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10MOD <NQAA >, 1,4,5,5
MODULE  140080,NQAX ,1,4,5,5/
JTITLE NQAA DEC/X11 SYSTEM EXERCISER MODULE

H DDXCOM VERSION & 9/6/7%

#LIST BIN
FRAZ I T LYY THY Y 8 P .
BEGIN:

MODNAME ASCII /NQAA / ;MODULE NAME,
XFLAG: LBYTE  OPEN JUSED TO KEEP TRACK OF WBUFF USAGE

ADDR) 149 31ST DEVICE ADDR,

VECTOR: 4+0 ;16T DEVICE VECTOR,

BR11 «BYTE  PRTYS+® 31ST BR LEVEL,

BR2: BYTE  PRYYS+6 ;28D BR LEVEL,

DYID1: 1 3DEVICE INDICATOR 1.

SRi: GPEN ;SWITCH REGISTER 1

STAT: 148000 $8TATUS WORD.

INIT:  START ;MODULE START ADDR,

SPOINT: MODSP ODULE STACK POINTER,

PASCNT: o ASS COUNTER,

ERRCNT: © ;ERROR COUNTER,

SVR@:  OPEN ;LOC TO SAVE Ré,

SVRy: OPEN ;LOC TO SAVE Ri.

SYR2:  OPEN $LOC TO SAVE R2,

SVR3:  OPEN $LOC TO SAVE R3.

SVR4:  OPEN sLOC TO SAVE R4,

SVRS:  OPEN :LOC TO SAVE RS,

SYR61  OPEN ;LOC TO SAVE R6,

CSRA:  OPEN sADDR OF CURRENT CSR,

SBADR: 3ADDR OF GOOD DATA, OR

ACSR:  OPEN 1CONTENTS OF CSR,

WASADR: ;ADDR OF BAD DATA, OR

ASTAT: OPEN 3STATUS REG CONTENTS,

ASB: OPEN 3EXPECTED DATA.

AWAS:  OPEN sACTUAL DATA,

RSTRT: RESTRT sRESTART ADDRESS AFTER END OF PASS
.REPT  SPSIZ 3MODULE STACK STARTS HERE,
oNLIST
.WORD @

LLIST
.ENDR
MODSPy
3 2117 ] »

«GLOBL WAIT, TIME, MSGSIZ, CKMSG, CRCMSG,MSGHED, MSG,PWRCNT
+GLOBL DEVSET

3
;
REPORT: © 3FLAG, IF =8, THEN ERRORS ON RECEIVED MSG’S
$ARE TOTALLED AND PRINTED EVERY # PASSES
sIF 20, ERRORS ARE ALL REPORTED AS THEY HAPPEN,

LPCNT: 1@ s ITERATIONS PER END PASS CALL
TIMELN: 38, :TIME QUT FACTOR. IN SECONDS
ERRLYL: 10, 3 NUMBER OF ERRORS TOLERATED
SYNC: 113226 32 BYTES OF SYNC CHARACTER
ONEREC ;ADDRESS OF WHERE 249 GOES
ONETMT 3 ADDRESS OF WHERE 240 GOES

MACY11 27(732) 20eMAY=76 12127 PAGE 12

SPARE1?
SPARE2:
SPARE3:
SPARE4:

B

oS8 9e®

H

3PHYSICAL LINE TABLE, BYTE @ CONTAINS THE PHYSICAL
sLINE # FOR THE FIRST LINE TO BE RUN, BYTE t WILL BE
;THE PHYSICAL LINE RUN SECOND, ETC,

3JEACH BYTE IN THE TABLE HAS THE FOLLOWING BIT MEANINGS:

3BIT 8-3 PHYSICAL LINE ¢
$BIT 4 @ FOR POINT«TO POINT, { FOR MULTI-DROP
3BIT S @ FOR SLAVE, 1| FOR MASTER (DERIVED FROM SR1)
3BIT 6 8 FOR HALF DUPLEX, { FOR FULL
3BIT 7 ® DO NOT TEST, 1 TEST (DERIVED FROM DVID1)
PHYTAB: .BYTE 2

+BYTE 1

+BYTE 2

+BYTE 3

+BYTE 4

+BITE S

.BYTE 6

+BYTE 7

«BYTE 10

+BYTE 11

+BYTE 12

+BYTE 13

+BYTE 14

+BYTE 15

+BYTE 16

+.BYTE 17

.
o
~
-3
(o]
PIISTOSITIONINASSDS
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551
552 P0O252° 000
553 p3a2s3’ (11
554 990254 000
555 908255 ° [.1" 1]
556 0802567 [LT]
557 $00257° 890
558 $00260° 002
559 $230261° 080
560 PO@262° 209
561 820263° poe
562 BOB264° 8pe
563 990265° 082
564 ©909266° (1]
565 900267° 290
566 P20273° ho0
567 800271° (L]
568
569
576
571
572
573
574
575
576 @09272° [L.E]
577 9089273° 001
578 908274° 292
579 #980275° €93
580 POB276° 204
581 900277° 285
582 ©00300° 006
583 9PB301° 087
584 9003302° a10
585 9V03031° 811
586 @I0304° 212
587 808305° 13
588 PPB326° 014
589 @20327° 915
59¢ 960310° 816
591 #80311° o17
592
593
594
595
596
597
s98
599
600
601
602
643 9090312° 377
6064 9906313° 377
605  BUY8314° 377
606 ©30315° 377

NQAA DEC/X11 SISTFM EXERCISER MODULE
NQAA,PIt

607 89008316° 377

608 #908317° 377

609 800320° 3717

610 9383217 377

611 ®30322° 3717

612 pB8YI2I° 377

613 908324° 377

614 90232%° 377

615 908326° 377

616 $208327° 317

617 0983307 3717

618 920331° 377

619

(3L

621

622 BvR332° 916702 177456

623 929336° 821082

624 @90340° 104403 P09

625 900344° P12705 ©G000Y°

626 POB3SE° PU4S67 000000

627 9903547 812767 POG200 004364
628 ©99362° p12701 DOB2I2°

629 P99366° 006300

630 9998370° 193003

631 996372° 156741 904350

632 800376° BVR402

633 900400° 146741 904342

634 PO8404° 105061 0O0M40

635 908410° 220127 800211°

636 990414° PA1364

637 PI0416° 926727 804324 0AAG4Q
638 POY424° DV1406

639 920426° N12767 OOPB40 004312
642 pO2434° 916790 177356

641 ©20440° P25

642 POO442° 9DS201

643 POA44L° DI6700 177336

644 PIG4SA° 125721

645 p20452° 199054

646 988454° 512760 001000 000902
647 PDOO462° 90SP60 DOVOR4

648 DPOO466° 912702 000017

649 200472° 112268 70005

658 POD476° 52762 819902 000704
651 922544° 042762 960000 00e904
652 BBOS12° 012762 ©OO202 ARANAG
653 904520° 905302

654 Po0S22° 9A236)

655 $29524° 112760 090017 @£3pVA)
656 900532° 132763 000017 @AAP021
657 920540° 831421

658 @30542° 12733 900017

659 @28546° 112762 800038 @ARYRS
660 BESSS4’ ANSA6D NBDUBE

661 999S64° 112760 4034 20705
662 BAANHE" 0085062 AUARE
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3ECOUNT TABLE KEEPS TRACK OF ¢ OF BAD MSG'S
ECOUNT: ,BYTE
+BYTE
+BYTE
+.BYTE
+BYTE
+BYTE
+BYTE
+«BYTE
+BYTE
+BYTE
+BYTE
+BYTE
+BYTE
+BYTE
+BYTE
«BYTE

PTOOPRIDPOSSTTINSS

{MULTI=DROP STATION ADDRESS TABLE

$BYTE @ IS THE MULTI=DROP STATION ADDRESS

sFOR LOGICAL LINE @, BYTE | IS FOR LOGICAL LINE 1, ETC,
1THIS ENTRY ONLY HAS MEANING IF CORRESPONDING

;BYTE IN PHYSICAL LINE TABLE HAS BITS 4 AND 7 SET

7AND BIT S OFF, IE MULTI=DROP SLAVE TO BE TESTED

MDATAB: ,BYTE ]
+BYTE 3
+3YTE 2
+BYTE )
«BYITE 4
+BYTE S
«BYTE ¢
BYTE 7
+BYTE 10
+BYTE 13
«BYTE 12
«BYTE 13
+BYTE 14
.BYTE 15

+BYTE 16
.BYTE 17

H
FMULTI=-DROP STATION ADDRESS MENU TABLE

;THIS TABLE INDICATES TO ANY LINE RUNNING AS
3MULTI=DROP MASTER, WHICH STATION ADDRESS TO
7ATTEMPT TO EXERCISE ON THE MULTI-DROP LINE

sIT ALLOWS UP TO 15 DIFFERENT STATIONS TO BE

sTESTED ON A LINE, EACH BYTE WHICH I8 NOT==-{
;INDICATES A STATION ADDRESS TO BE TESTED, EACH
3STATION I8 TESTED, 8Y THE ORDER OF THE TABLE,
sUNTIL THE FIRST OCCURANCE OF A =1 (BINARY 11111111)

:
MDMTAB: .BYTE -1

+BYTE -1
+BYTE -1
+BYTE -1

MACY11 27(732) 2@-MAY=76 123127 PAGE 14

JBYTE -1
BYTE =1
.BYTE =1
BYTE -t
LBYTE -1
BYTE =1
JBYTE =1
BYTE -1
.BYTE =1
JBYTE =1
BYTE ot
.BYTE =i
H
i
START: MOV DVID1,R® 3GET DEVICES TO BE TESTED
BNE 18 sANY ACTIVE?
ENDS,BEGIN 3
182 MOV #BEGIN,RS ;PREPARE FOR NXT JSR
JSR RS ,DEVSET 3GO ASK FOR PARAMETERS
MOV $280, YASK 3SET UP MASK
283 MOV #PHYTAB+16,,R1 ;GET END OF DEVICE TABLE
ETH ASL Re 3CHECK EACH BIT
BCC 48 3BR IF NOT ON
BISB MASK,«=(R1) $SET THIS LINE ACTIVE
BR 5§
a8 BICB MABK, =(R1) 3CLEAR THIS LINE
582 CLR8 32,(R1) 3CLEAR ECOUNT TABLE
cMp R1,#PHYTAB=1 sDONE?
BNE 3s sBR IF NOT
cHP MASK, 140 3BEEN HERE BEFORE?
BEQ o8 3BR IF YES
MoV $40,MASK $SET UP MASK
MOV SRi,Re 3GET SLAVE/MASTER INFO
BR 28 36O SET UP
683 1NC Ri ;GET PHYTAB ADDR
MOV ADDR, R 3GET DEVICE ADDR
7% TSTB (R1)+ 3DEVICE ACTIVE?
BPL 108 3BR IF NOT
MOV 911000,2(Ra) ;SET DATA TERM READY
CLR 4(RO) 3CLR ERR REGISTER
MOV #17,R2 3SET UP TO CLEAR 16 SEC. REGS
8s: Move R2,5(R8) sSET SEC. REG, PTR
B1S 10009, 4(R@) sENABLE EA BIT WRITING
BIC 260008,4(Rp) $CLEAR EA BITS
mov #8,6(RA) sCLR  ENTRY
DEC R2 ;POINT TO NXT REG,
RGE 8¢ $BR BACK TILL DONE
MOVB #17,1(R0) ;POINT TO CHAR DET REGS
BITB #17,1(R0) ;1S THERE A DQ=RB OPTION?
BEQ 198 $BR IF NOT (#17 BITS WON'T SET)
MOV #17,R3 $SET UP A COUNT REG
95 movB #39,5(R0) ;SELECT SEC REG 10
CLR 6(RA) ;CLEAR AN ENTRY

Mova 134,5(R9)
CLR §(Pa)

;SELECT SEC REG 14
;CLEAP AN ENTRY

SEQ #Q71

SEQ @972
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663
664
665
666
667
668
669
678
71
672
673
674

75
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
708
7ol
792
703
704
765
706
707
7e8
749
710
711
712
713
714
715
716
717
718

200572°
P230574°
030576°
#03682°
200694°
900610°
920614°
900616°
200622°
922626°
pB2632°
£30636°
g20642”
POB642"
000646°
882659°
900654
PO0660°

330662°
902666°
800670°
900674°
$09676°
9e8702°
08706
938712°
pBBT16°
#00722°
90726
880732
820736
908742
8007467
66752
#20756°
800762°
pRO766°

98e772°
800776°
901002°
801010°
p21014°
801022°
821024
851030°
$01034°

805393
902483
185362
880761
862730
229127
801315
885067
81272t
812702
816742
805301
821374
P85767
201405
104407
184407
8008779

825767
801492
104403
205094
816790
895067
895867
285067
805067
8085067
6D508867
#ASe67
205067
8D5267
#O5667
865667
895067
295067
895867

8938267
805067
812767
805067
926727
801444
s16700
810064
185969

200001

8gaaiy
#09232°

904122
2ee00s
280002G
177336

2000006

P6002A "
2000007

0000086
200000°

177122
804216
004214
904212
904210
004206
904204
004262
204200
0904176
8064174
804172
ov4170
09084166
904164

804124
204116
800212
893776
9e373e

@03720
995020°
0800020

083740

80@232°

NQAA DEC/X13 SYSTEM EXERCISFER MODULE
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719
720
721
722
723
124
725
726
727
728
729
730
731
732
733

A 734
738
736
737
738
739
748
741
742
743
744
745
746
747
748
749
758
751
752
753
754
158
756
757
758
759
760
761
162
763
764
165
766
767
768
769
770
771
172
713
174

981040°
081344°
$31646°
861050°
£21054°
2210627
921064°
po137a°
"01074°
901100°
021104°
#31112°
2311147
801128°
$01124°
#01130°
8211327

$31134°
ed1140°
#81142°
AG1140°
#91152°
891154°
901156°
091162°
$01164°

801170”

#01170°
8081202°
231204°

8081210°

#91212°
931220°
$91224°
0e1226°
201232°
891236°
931242°

901244°
0012447
$901252°
931260°
901266°
9912747
#831302°
8211386°
»813i6°

835267
111090
892362
216701
an4767
18164
662701
910164
816701
204767
#10t64
285267
BASB64
p45064
832709
221377
890427

235767
po1402
#68167
812781
185721
129405
822701
881373
184403

212767

895767
801002
830167

184400

12764
932700
901402
8008167
995064
pI2700
9211135

ploded
216764
962764
P16764
B66764
8p4767
823458
#80401

003704

176732
904106
204752°
200002
9e4762°
176710
904062
984756
003676
805034°
205114°
900020

903652
663362
909212°
800232°
9900000 °
9002081
203716

903354

800001
eoaien

800466
805110°
000049

9047667
800000G
000012
176676
176670
000726

303724

8eS110°

004772
204776
004776
805002°
285402°
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DEC R3 ;DONE ENOUGH?
BLT 108 3Bk OUT IF YES
DECB 1(R8) ;ELSE POINT TO NEXT PAIR
BR 9s 3AN GO CLEAR
108 ADD #12.Re ;BUMP RO
cMp R1,¥PHYTAB+16, ;DONE?
BNE 78 $BR IF NOT
1183 CLR MSGCNT :COUNTS WHEN TO DO SUMMARY
HOY #5,R1 $SET SYNC FIELD IN FRONT OF MSG
KoY #MSGHED, R2 ;TO 19 BYTES OF SYNC CHAR’S
1282 MoV 8YNC,=(R2) ;WRITE 2 SYNC CHAR’S
DEC Rl ;COUNT IT
BNE 128 s8R BACK IF NOT DONE
138: T8T WAIT ;LINES SET UP?
BEQ RESTRT ;BR IF YES
BREAKS,BEGIN 3 TEMPORARY RETURN TO MONITOR,..,
BREAKS,BEGIN ; THEN CONTINUE AT NEXT INSTRUCTION,
BR 138 $WAIT TILL WAIT IS CLEARED BY NET2

3

H

3 THROYGH=0UT THE PROGRAM MANY LOCATIONS ARE REFERENCED
JOFF OF (R4), THIS 18 A MEANS Or KEEPING TWO SETS OF
;VARIABLES, ONE FOR EACH OF THE ACTIVE LINES,

$R4 ALWAYS CONTAINS A ® IF THE PROGRAM IS CURRENTLY
$REFERENCING LINE @ OR A 2 IF IT IS REFERENCING

sLINE 1,

RESTRT! TST

PWRCNT ;HAS THERE BEEN A POWER FAIL?
BEQ 1s ;CONTINUE IF NOT,
ENDS$,BEGIN 1
162 CLR R4 ;FIRST ACTIVE LINE
MOV SPOINT,R6 $INIT STACK
CLR DROPR4 sCLEAR ALL EXIT FLAGS
CLR DROPR4+2
CLR DTERR4
CLR DTERR4+2
CLR CRCR4
CLR CRCR4+2
CLR RCTOR4
CLR RCTOR4+2
CLR TXTOR4
CLR TXTOR4+2
CLK FOBRR4
CLR FDBKR4+2
CLR CHKR¢
CLR CHKR4+2
CLR PASTIM $CLR PASS TIME FLAG
CLR BRKFLG ;CLR FLAG THAT SAYS WE’RE IN BREAK
MOV $PHYTAB,NXTLIN ;POINTS TO NEXT LINE TO TEST
CLR LINACT 3 SHOW NO LINES ACTIVE
GETHXT: CMP NXTLIN, ¢PHYTAB+16.3DONE ALL LINES?
BEQ DONE tBR IF SO
MOV NXTLIN,R@ 3GET ADDR OF NEXT LINE
MOV RO, CURLIN(R4) 3SAVE IT
CLRB 20(RQ) sCLEAR RETRY COUNT FOR THIS LINE
MACY11 27(732) 20-MAY=76 123127 PAGE 16
INC NXTLIN ;BUMP FOR NEXT TIME
MOVB (R®) /RO $GET PRYSICAL LINE BYTE
BGE GETNXT sBR BACK IF BIT 7 NOT ON
MOV ADDR,R1 $SET UP TO CALC ADDR
JSR PC,GETADR 3GO CALC ADDR
Mov R1.DVASAV(RY) ¢SAVE DVA FOR THIS LINE
ADD 12,R1 3POINT TO TMT CSR
KoV R1,TMTSAV(R4) ;6AVE VALUE
MOV VECTOR,R1 3SET UP TO CALC VECTOR ADDR
JSR PC,GETADR 36O CALC
MOV R1,VCTSAV(R4) ;8AVE IT
INC LINACT ;SHOW A LINE®S RUNNING
CLR LOOP(R4) 3CLEAR ITERATION COUNT
CLR RCVTO(R4) ;CLR REC TINE OUT COUNT
BIT 120.R@ $MULTI DROP OR NOT?
BNE MD $BR IF IT 18
BR 144 ;BR IF NOT TO P TO P
H
3
DONE: TST LINACT $ANY LINES RUNNING?
BEQ 18 3BR IF NO
JMP TINCHK ;1IF YE8 GO CHECK FOR TIKE OUT
182 MoV SPHYTAB,R1 $MUST CHECK IF MAYBE ALL LINES DROPPED
283 TSTB (Ri)+ ;IS THI8 LINE STILL SELECTED?
BMI 3 ;BR OUT IF YES
cMp $PHYTAB+16,,R1 ;CHECKED ALL 167
BNE 28 sBR BACK IF NO
ENDS, BEGIN :
;
3s: MOV $1,PASTIM $SHOW IT IS TIME FOR ENDPAS
;FOR BREAK LOOP
TST BRKFLG sARE WE IN A BREAK LOOP?
BNE 48 3BR IF WE ARE
JMp EPASS ;GO DO END OF PASS
3
L1%}
EXITSE ¢EXIT TO MONITOR, MODULE WAIT FOR INTERUPT.
sPOINT TO POINT
PPt MoV 21,FDFLAG(R4) 3SAY WERE FULL DUPLEX
BIT #1090, RO ;HALF OR FULL DUPLEX?
BEQ 18 ;sBR IF HALF
JMp PPFD ;JMP TO FULL DUPLEX ROUTINE
183 CLR FDFLAG(R4) ;CORRECT FLAG CAUSE WERE NOT FD
BIT 140,R9 ;SLAVE OR MASTER?
BNE PPHDH sBR IF MASTER

POINT TO POINT, HALF DUPLEX, SLAVE

PPHDS: .
MOV AMSGBF(R4),RECADR(R4) 3SET UP INPUT ARER
MOV MSGSIZ,RECCNT(R4) 3SET UP COUNT
ADD #12,RECCNT(R4) ;CORRECT FOR HEADER AKD CRC
Hov TIMELN,RECTIM(R4) HOW LONG TO WAIT
ADD TIMELN,RECTIM(R4) $DOUBLE IT
JSR PC,REC GO RECEIVE DATA
BR FERR ;BR TO ERROR ROUTINE
CREREC: BR 1% ;MAKE TH1S A NOP=z=249 TO

SEQ @073

SEQ A974
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77
776
177
778
779
780
781
782
783
78¢
783
786
787
798
7189
790
9
192
793
794
795
7196
797
798
799
800
8a1
802
8o3
004
805
8p6
887
8es8
8e9
810
r11
812
f13
814
815
R16
e17
818
a19
620
821
R22
823
824
825
826
027
828
829
a3

po1312°
091314
01322
s21330°
#01330°
001342°
89135¢2°
901354
981356°
81364
901370°
0013767
201400
831404°
831410°
#01412°
901422°
Bol424°

881433°
801436°
§31442°
2014447
301446°
001452°
8314567
901464 °
$21466°
891470°
9014727
881474°
#91500°
991504 °
001512°
801516°
821520°
8081522°
9915247
801530°
8015347

901536 °
901536 "
081544°
8315527
#91568°
8315647
091572°
801576 °
901602°
$#01606°

PU0424
P12764
216764
062764
904767
816764
804767
890425
942774
8985264
226764
883322
205367
216493
885013
842763
995061
882167

P42774
812783
900421
825003
B1E4DY
185261
126167
8020923
885793
és1707
898734
142711
995264
194411
©¥05767
got4e2
805004
800402
912784
885364
9900721

912764
816764
862764
804767
816764
pR4767
voB434
842774
reo4e1

20280806
2000006
anen12
8827920
176622
202154

#9004900
2850834°
176572

203406
804752

880471
2P00o04
177364

200400
1777177

005020
200020
eeep20

608209
805124°
211306°
903406

800002
805124°

0000006
9000026
000012
002456
176400
001632

ago40n

B825A44°
2nSY54°
205054°
#85064°

0o4762°

©¥e5034°

ABeee2

064762°

176506

(LI T

005044°
005054°
005854 °

onSA64°

en4Te2”
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NQAA P11

LEB]

R32
33
834
R3S
8136
837
838
839
842
041
A42
84
844
84S
846
8e?
848
849
8592
851
852
853
8S4
855
856
857
858
A9
860
861
862
863
064
865
866
867
868
869
870
871
872
873
874
87S
876
877
878
A79
LLL)
RB1

882
1]
884
Res
886

891610°
016127
801620°
¥21626°
ne1634°
991642°
PI1646°
831650°
21654°
821662°
8016647

216707
201676°
821702°
8317867
"21714°
#01716°

991720°
901724°
001726°
801734°
0217407
821746
801754°
9317627
01766°
$81770°
pa1772°

202080°
$02006°
9A2014°
992020°
902022°
902024°
932030°
#02034°
002040°
@B2044°

9020%0¢°
982056°

P22069°
932064°
$22066°
9820872°
002076°

soe41?
V16464
216764
862764
216764
no4767
830413
fO5264
026764
893325
280167

v42774
p16401
185261
126167
202267
8208754

832702
#9100)
812764
384767
216464
©¥16764
862764
8047067
990472
290433
812764

216764
962764
804767
900455
2998412
o12700
916781
266701
912782
290167

912764
104400

20576 ¢
291023
P095S264
124407
124437

804766°
2004006
900012
1763230
Boeles

205034°
176306

177510

208400
905020°
800020
800020

000040

17771717
202302
994766
800000G
900012
200246

8neneac

2004006
200012
fo1410

902222°
176134
176132
ooeeee
902324

8ve001

805274°

ens158°
200000 °
A28008°

204772°
2047767
904776°
gese02”

285434°

0e4762°

176256

ees11e’
004772°

004776°
004776°

250447

B05054°
285054 °

205274°
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181

PPHDS21

LNDONE]

DERR?

FERR$
FERR1;

DROP3

182
283

;
$1POINT TO POINT

PPHDM:

ONETMT:

MACY11 27(732)

18:

PPHDM?21

H

GERR3
HERR}

H
H
H

PPFD:

183
PPFD1:

:
FDRCDN:

20=MAY=T76 123127 PAGE 17

BR PPHDS2 3DO ONE~WAY=IN (REC. ONLY)
KoV $MSGHED, TXADRI(R4) IGET MESS ADR

MOV MSGSIZ,TXCNT1(R4) JGET MSG SIZE ,
ADD $12,TXCNTI(R4) ;CORRECT FOR HEADER AND CRC’S
JSR PC,CTS ;GO GET CLEAR TO SEND

Moy TIMELN, TMTTIM(R4) ;GIVE °EM 1/2 MINUTE
JSR PC,TMT ;GO TRANSMIT

BR DERR 3BR TO ERROR ROUTINE

BI1C 400, OTVTSAV(RA) $KILL REQ TO SEWD
INC LOOP(R4) sCOUNT AN ITERATION

CNp LPCNT,LOOP(R4) ;DONE ENOUGH!

BGT PPHDS 3NO, GO DO ANOTHER TIME

bEC LINACT

MoV DVASAV(R§),R3  ;GET DEVICE ADDRESS

CLR (R3) sKILL RECEIVER SIDE
BIC €471,2(R3) ;KILL TMT S1DE

CLR 4(R3) sKILL TRANSMITTER TOO

Jup GETNXT :YES DO NEXT LINE

BIC #4080, #THTSAV(RY) $KILL REQ TO SEND
Mov #=1,R3 ;SET FLAG FOR WHICH RETURN
BR FERR1

CLR R3 ;SET FLAG FOR WHICH RETURN
HoV CURLIN(R4),Rt  ;GET LINE ¢ ADDR

INCB 20(R1) ;COUNT AN ERROR

CMPB 28{R1),ERRLYL  ;TOO MANY ERRORS?

BGE DROP 3BR IF YES

TST R3 ;00 A TMT OR DO A REC?

BEQ ONEREC 3BR IF TMT

BR PPHDS2 3GO TRY AGAIN

BICB 1200/ (R1) ;DROP THE LINE FROM TEST

INC DROPR4(R4) 3SEE NOTE § IN FRONT OF LISTING
MSGN§, ADROP,BEGIN JASCIT MESSAGE CALL WITH COMMON HEADER
ST DROPR4

BEC 18

CLR R4

BR 28

MOV $2,R4

DEC DROPR4 (R4)

BR LNDONE

BR

bR

HOV
MOV
ADD
MOV
JSR
BR

INC
cup
BGT
JMP

BIC
HOY
INCE
CHpPB
BGE
BR

HALF DUPLEX MASTER

#MSGHED » TXADR1 (R4) JGET MSG ADDRESS
NSGSIZ, TXCNT1(R4) JGET MSG SIZE
112, TXCNTy (R4) 3CORRECT FOR CRC ANL HEADER

PC,CTS 3GO GET CLEAR TO SEND

TIMELN, TMTTIM(R4) sGIVE °EM 1/2 MINUTE
PC,THT ;GO TRANSMIT

GERR ;ERROR RETURN

1490, STNTSAV(RY) sKILL REQ TO SEND

18 $MAKE THIS A NOPz240 FOR ONE
;WAY OUT, TMT ONLY, OTHER SIDE

20-MAY=76 12:27 PAGE t8

;OF LINE MUST DO ONE wAY IN,

PPHDM2 ;USED FOR ONE WAY OUT ONLY
AMSGBF (R4) ,RECADR(R4)  ;SET UP INPUT AREA
MSGSIZ,RECCNT(R4) 3SET UP COUNT
#12,RECCNT(R4) 3CORRECT FOR HEADER AND CRC
TIMELN,RECTIN(R4) 3GIVE EM 1/2 MINUTES
PC,REC 3GO RECEIVE

HERR JERROR RETURN

LOOP(R4) sCOUNT AN ITEPATION
LPCNT,LOOP(R4) ;DONE ENOUGH?

PPHDM 3BR IF NOT

LNDONE

5400, 8TMTSAV(R4) ;KILL REQ TO SEND
CURLIN(R4),R1 JGET LINE # ADDRESS

29(R1) ;COUNT AN ERROR

20(R1),ERRLVL ;TOO MANY ERRORS?
DROP 3BR IF YES
PPHDM? ;GO TRY AGAIN

POINT ~TO-POINT FULL DUPLEX

BIT 140, R0 JMASTER OR SLAVE?

BNE 18 }BR IF MASTER

Moy $177777,FDFLAG(R4) 3SHOW ITS SLAVE

JSR PC,CTS ;G0 GET CLEAR TO SEND

HOV AMSGBF(R4),RECADR(K4)  ;GET INPUT AREA

MOV MSGS1Z,RECCNT (R4) }SET UP COUNT

ADD #12,RECCNT(R4) ;CORRECT FOK CRC AND HEADER

JSR »C,REC 76O GET RECEIVING STARTED

BR JERR ;REC ERROR RETURN

BR FDRCON $REC DONE

Mov IMSGHED, TXADRY (R4) ;FULL DUPLEX RETURN FROM REC
sGET TMT ADDR

MoV MSGSIZ, TXCNTI(R4) 3GET TMT COUNT

ADD $12, TXCNT1(R4) ;CORRECT FOR HEADER AND CRC

JSR PC, THT ;G0 TMT

BR JERR ;TMT ERROR RETURN

BR 18 :GOOD TMT DONE RETURN

HOV $FDTO, R :FULL DUP RETURN, SET UP FOR TIME OUT

MoV TIMELN,R1 $GIVE EM | MINUTE

ADD TIMELN, R}

%oV $9,R2 ;SHOW ITS A REC WAIT

JMp TIMKEP ;GO WAIT

MOV #1,TMTDON(R4)  ;SHOW TMT IS DONE

EXITS $EXIT TO MONITOR, MUDULE WAIT FOR INTERUPT.

TST TMTDON(RA) ;1S TMT DONE YET?

BNE as ;BR IF YES

INC FDBKR& (R4) ;SEE NOTE 1 IN FRONT OF LISTING

BREAKS, BLGIN ; TEMPORARY RETURN TO MONITOR,,,.

BPEAKS, BEGIN ;THEN CONTINUE AT NEXT INSTRUCTION,

SEG 2@7%

SEC 297¢



NQAA DEC/X1{ SYSTEM EXERCISER MODULE

NQAA.Pii

887
868
869
892
8s1i
892
893
894
893
896
897
898
899
996
et
902
903
904
9905
9986
907
Sa8
989

9224062°
002106°
802110°
$02112°
5821i4°
902120°
902124°
292126°
902132°
922140°
002142°
992150°

952154°
$02162°
902170°
682174°
#62200°
902206°
p82210°
992216°

885767
961402
8052804
200402
5127584
825364
808755
395264
826764
09283277
942774
289167

812764
812764
#16401
195261
126167
902724
842774
598167

803042

#0688z
#05152°

2853134
1760830

200400
177224

vBeed1
17171717
0905020°
000020
202020

800400
177282

6656347

094762°

ea5074°

205014°

175764

8047627

MACY11 27(732) 20-MAY=76 12127 PAGE 19
TST FDBKR4
BEQ 23
CLR R4
BR 3s
ri MOV $2,Re
ELH DEC FDBKR4(R4)
BR FDRCDN $BR AND WAIT SOME MORE
482 INC LOOP{R4) ;COUNT AN ITERATION
CcMp LPCNT,LOOP(R4)} ;DONE ENOUGH
BGT PPFD1 :NO, GO DO MORE
BIC 9400, 0TMTSAV(RY) ;KILL REQ TO SEND
Jup LNDONE
;
:
:FD TMT ERROR
JERRS MOV 21, THTDON(R4)  ;DON’T BOTHER WAITING FOR TMT
MoV #177777,ABORT(R4) $TELL INT ROUTINES TO GIVE UP
Moy CURLIN(R4),R1  3;GET CURRENT LINE INFO
INCB 26(R1) ;COUNT ANOTHER ERROR
cMPB 20(R1),ERRLVL  ;TOO MANY ERRORS?
BLT FDRCON $NO GO TRY AGAIN
BIC 8400, STMTSAV(RY) $KILL REG TO SEND
Jup DROP :GIVE UP ON THIS LINE

9te
911
912
913
914
915

812764
200167

902154°
000659

$02222° go5e40’

932232°

NQAA DEC/X11 SYSTEM EXERCISER MODULE
NQAA,.P11

916
917
918
919
920

23
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951

ag2

953
954
955
956
957
958
959
969
961
962
963
964
965
966
967
968
969
972
971

005040°
904756°
822500°

902234°
992240°
992244°
9022590°
#22252°
802256°
892262°
902266°
682272
#02274°
802300°
902302°
932306°
802314°
992322°
023267
8823347
9823427
$02350°
092356

812664
816401
p12711
B60421
116711
805064
p16403
P05464
045002
832713
891402
812702
112763
150263
p16463
112763
816763
112763
812763
942763

175534

005014°
004752°
904776°

0090604

200004
008001
009005
204776°
090011
175634
900012
0040080
177782

200095

200006
270205
2008006
2908005
202006
000904

092364°
802370°
992376°
p02402°
#02406°
9O2414°
002422°
082430°
2224327
$92430°
p22442°
#02446°
992452
9224547
502460°
902464°
9062470°
992474

152263
916467
184413
906367
152763
156763
816763
pOS5764

ad14a7

812713
916402
0962782
810207
312700
g16401
21272
312713
880167

000095
0084772°
905160°
802556
800020
202544
902534
#051198°

802562

890005
000005
009006

000041
905040°
000004

903104°
2950082°
2008000
009041
891674

932500° POB403

09025027 200004 902522° 00BYLA”

292510°

902510° 8POVP4 AL2516° 900300°

- .

$FULL DUPLEX RECEIVER TIMEQUTS COME HERE
FDTO: MOy #JERR, RECRTN(R4)
JMP RDTO

$SET UP CORRECT RETURN
$GO REPORT REC TIME OUT

MACY11 27(732) 20=MAY=76 12127 PAGE 20

H

$SUBROUTINE TO- RECEIVE DATA

sCALLED WITH A JSR PC,REC

JAFTER SETTING LOCATIONS RECADR(R4),RECCNT(R4),RECTIM(R4),VCTSAV(R4),
;AND DVASAV(R4), RETURNS ON ERROR OR RETURNS

72 BYTES PAST CALL IF NO ERRCR
7
REC: MOV (R6)+,RECRTN(R4);8AVE RTN ADDR
“OV VCTSAV(R4),R1  ;GET VECTOR ADR
MOV #RECINT, (R1) $MOVE IN INT, ROUTINE ADR
ADD R4, (R1)+ sCORRECT FOR WHICH LINE
MOVB BR1,(R1) $MOV IN PRIORITY LEVEL
CLR ABORT(R4) 3CLEAR ABORT FLAG
HOV DVASBAV(R4),R3  ;GET DEVICE ADDRESS
NEG RECCNT(R4) 3GET RIGHT FORM OF COUNT
CLR R2 sASSUME USING PRI REGS, SET BUMPER 10 9
BIT #4,(R3) $ARE WE USING PRI OR SEC REG?
BEQ 1% ;BR IF PRI, BUMPER =@
MOV 24,R2 3SET BUMPER TO 4 IF SEC,
181 MOVB #1,5(R3) 3POINT TO RXCCeP
BISB R2,S(R3) $BUMP TO WHICH SET
HOV RECCNT(R4),6(R3) sWRITE RXCC-P
MOVB #11,5(R3) 3POINT TO SYNC REG
MOV SYNC,6(R3) sWRITE IN SYNCS
MOVB #12,5(R3) :POINT TO MISC REG
MOV #4080,6(R3) 3SET CHAR SIZE TO 8 BITS
BIC #177752,4(R3)  ;POINT TO RXBA-P
$AND CLEAR ERR BITS FOR REC
BISB R2,5(R3) ;BUMP TO PRI OR SEC
MOV RECADR(R4),ADR ;PREPARE FOR GETPA CALL
GETPAS, ADR $GET PHYSICAL ADDRESS FROM 16=BIT ADR
ASL EA 3LINE UP EA BITS
BISB $20,5(R3) §PUT IN WRITE ENABLE BIT
BISB EA,5(R3) sPUT EA BITS IN REG
MOV PA,6(R3) $WRITE ALL 18 BITS
TST FDFLAG(R4) ;FULL DUPLEX?
BEC 22 ;2R IF NOT
MoV #41,(R3) $KICK OFF REC
MOV RECRTN(R4),R2  ;GET RETURN ADDRESS
ADD $4,R2 ;FD RETURN
MOV R2,R7 s RETURN
28 MOV #RDTO, RO $RETURN ADDR
MoV RECTIM(R4),Ry  ;HOW LONG TO WAIT
MOV $13,R2 ;8HOWS ITS A REC WAIT
MOV 241,(R3) sKICK OFF REC
JMP TIMKEP $EXIT TO TIMKEP AND WAIT

RECEIVER INTERRUPT ROUTINE

FCTNT: BR 18

3 RTI AND QUEUE UP TO CONTINUE AT RECDN+4

3
PIRQS,RECDN+4,BEGIN
H

1832

3 ceems
PIRQS ¢ RECDN,BEGIN s RT[ ANC QUEUE UP Tu CONTINUE AT RECDN

SEG 0077

SEQ 0078



NQAA DEC/X11 SYSTEM EXERCISER MODULE

NOAA,P11

972
973
974
97%
976
977
978
979
980
981
982
983
984
985
986
987
998
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1903
1004
1005
1996
1007
108
1009
1019
1911
1012
1913
1014
1215
1016
1017
1018
1919
1020
1021
1822
1023
1024
1025
1926
1027

NQAA DEC/X11l SYS
NQAA,PiLY

1028
1029
1038
1031
1032
1033
1034
1235
1036
1037
1938
1239
1749
1041
1042
1043
1944
1045
1046
1047
1048
1049
1050
1951
1052
1053
1854
1055
1956
1057
1458
1059
1060
1061

1862
1963
1064
1865
1066
1067
1068
1069
1070
te71

1872
18173
1974
1075
1876
1077
1078
1279
1089
1281

1082
1283

#2516°
902520°
902522°
992526°
9825327
2982536°
#02540°
9025427
#02546°
082552°
202556°
832562°
002564°
9825798°
892574°
2082600°
922604
8232606°
902610°
$02612°
#92616°
902622°
282624°
092630°
P02636°
902640°
0026447
902646°
902654°
992656
992656 °
802664
802672°
822676°
902700°
082796°
802712°
9092716°
992722°
£92724°
902726°
¥e2730°
802732°
8232736°
9927427
902744"
902752
992752°
#82760°
922764°

902770°
902774°
wo2776°

wo3000°
PU3004°
#93610°
903014°

903016
803022°
903024
993032°
993836 °
823042°
903046°

993052°

823056°
#03062°
993064°
#03066°
803070°
#03074°
so3100°

#o3104°
993112°
903116°
03122°
993139°
883132°
883140°
8231447
993152°
#93156°
903160°
923164°
#e83170°
#3174

843200°

093204°
®83210°
0@e3212°
783214°
803216
893222°
#03226°
ra3232°

805094
800402
012704
885274
8065764
Po1401
104490
205064
805264
804767
905767
021420
805264
104407
194497
885767
Bul4e2
005294
9004082
#127a4
995364
209755
916492
826762
pe14a7
805767
B2105S
812767
200466

117467
242767
805767
PB1303
852767
962702
210267
004367
290090
200008
280000
P9R417
866702
126722
8081025
126722
991222
p62764
295064
200174

8009292
204752°
evsa1s’

005114°
9052227
280476

00000aG

285154
200000 °
300000 °
992350

0000892
9e5154°

224766°
177776G

175320

eelo0e

905020 °
177768
175266

100000
f%0010
0000610
2000026

9200006
8000006

2796016
f00002

905222°
[LLTIT M

200096

17520@

eea040
ereo3z

200016

005740°

TFM EXERCISER MODULE

365767
LYY
290770

117402
re2702
195262
202761

805767
£1166
212767
117492
042782
859267
pB5264

1904404

895767
8o1402
eo5004
800402
912704
803364
200167

912761
004767
805264
226467
pB1842
017467
085074
16467
#1641
111102
942792
862782
812267
nB5264

104404

5767
pB1492
on5004
AN34p2
212794
785364
AB5264
Bro174

175170

205020 °
177768
900252°

175142

o04000
205020
177760
175006
aa5134°

o000’
292052

200002
005134°
177654

17177717
800136
005114°
8951147

004752°
004752°
804752°
e05020°

177769
801000
174660
2n5140°

pocesy’

ge173p

o082

195148°
en5114°
Pa5040°

175022

295014°

175042
174712

174676

MACY11 27(732)

PR

282

38

48
58:

683

782

9s:

RRET:

MACYi1 27(732)

X4y
X53

H

H
CER:

RECER®?

is:
283

208=MAY=76 12327 PAGE 21
Jom . - D L T
CLR K4 ;SHOW WE’RE LINE ¢
BR 1t
MOV #$2,R4 ;SHOW WEFRE LINE 1
CLR ODVASAV(R4) s SHUT REC UP
TST ABORT(R4) 3GIVE UP?
BEQ 23 ;BR IF NOT
EXITs :EXIT TO MONITOR, MODULE WAIT FOR INTERUPT.
CLR RCVTO(R4) JRESET TIME OUT RETRY COUNT
CLR RETTAB(R4) $XILL INPENDING TIMEOUT
JSR PC,CHKREC ;CHECK FOR REC, HDW ERRORS
TST CKHSG ;15 CHECK MSG ROUTINE BUSY?
BEQ 68 3BR IF NOT
INC CHKR4(R4) :SEE NOTE { IN FRONT OF LISTING
BREAKS,BEGIN ; TEMPORARY RETURN TO MONITOR....
BREAKS, BEGIN s THEN CONTINUE AT NEXT INSTRUCTION,
TST CHKR4
BEQ 48
CLR R4
BR 58
MOV $2,R4
DEC CHKR4(R4)
BR 3s
MOV AMSGBF (R4),R2 ;GET REC DATA
CHp M8G-2,6(R2) ;16 HEADER CRC OK?
BEQ 78 ;BR IF OK
ST REPORT 3REPORT ERR NOW?
BNE Xs ;BR IF LATER
MOV $803900,ASTAT $SHOW ERR TYPE
BR RECERR
MOVB @CURLINC(R4),98 ;GET LINE #
BIC 1177760,9¢ ;LEAVE ONLY LINE BITS
ST REPORT ;REPORT BAD DATA?
BEQ 88 ;BR IF YES
BIS $100000,98 3SET FLAG TO CKMSG
ADD 110,R2 ;GET ADDR OF MsSG
MOV R2,9842
JSR RS ,CKM8G+2 ;G0 CHECK MSG
BEGIN
[}
[}
BR X4 ;BAD RETURN
ADD MSGSIZ,R2 sPOINT IT TO MSG CRC, DATA WAS oK
CMPB CRCM8G, (R2)+ 3CHECK 18T CRC BYTE
BNE ER
CMPB CRCMSG+1,(R2)+ ;CHECK SECOND
BNE CER
ADD #2,RECRTN(R4) ;GOOD RETURN
CLR RETTAB(R4) ;KILL IMPENDING TIMEOUTS
JMp @RECRTN(R4) ;AND GO BACK
20=MAY=T76 12127 PAGE 22
ST REPORT ;REPORT ERR NOW OR LATER?
BNE xS 1BR IF LATER
BR RRET ;OTHERWISE RETURN
MOVB @CURLIN(R4)/R2 ;GET CURRENT LINE #
BIC #177768,R2 ;
INCB ECOUNT(R2) jCOUNT AN ERROR FOR THAT LINE
BR RRET ;AND RETURN
TST REPORT ;REPORT NOW OR LATER?
BNE XS :8R IF LATER
MOV 1804000, ASTAT s INDICATE ERROR TYPE
Move SCURLTN(R4),R? ;GENERATE LINE ¢
BIC #177760,R2 ;
BIS R2,ASTAT $ADD IN LINE &
INC CRCRE(R4? ;SEE NOTE | IN FRONT OF LISTING
JRERSRES RESRE » RERRBERE VAN XTI TTY
ERRORS , BEGIN $CRC ERROR
14 - L2221 L] 122221} RERBEREN
TST CRCR4
BEQ 18
CLR R4
BR 28
MoV #2,R4
DEC CRCR4(R4)
JMp RRET $BAD RETURN

B
JREAD TIME OUT ROUTINE

:
RDTO?

MOV
JSR
INC
CcMp
BNE
MOV
CLR
MOV
MOV
MOVE
BIC
ADD
MoV
INC

1177777, ABORT(R4) 1 TELL INT ROUTINES TO GIVE UP

PC»CHKREC
RCYTO(R4)

RCVTO(R4), ERRLVL

4

SCHECK FOR REC HDW ERRORS

3COUNT ANOTHER RETRY
JENOUGH TRYS?

sBR IF NO

ODVASAV(R4),ACSR;GET REC STATUS

#OVASAV(R4)

;KILL REC

DVASAV(R4),CSRA ;PUT ADDR IN FOR ERR CALL

CURLIN(R4),Rt
(R1),R2
#177768,R2
11e88,R2
R2,ASTAT
RCTOR4(R4)

;GET ADOR OF CUR LINE BYTE

sGET VALUE OF PHY LINE

;THROW OTHER BITS AWAY
;INDICATE REC TIMEOUT ERK

;SET UP FOR ER CALL

$SEE NOTE { IN FRONT OF LISTING

JRENEERERBBCNEN L]
ERRORS, BEGIN
R Ty e T Y g ey Y R Y Yy Y e Y Y T Y Y Y T YT

TST
BEQ
CLR
BR
MOV
DEC
CLR’
Jup

RCTOR4

12,H4
RCTOR4(R4)
RCVIO(R4)
@RECRTN(R4)

BrsERERY

sREC TIMED OUT

sRESET RETRY COUNT
;s ERROR RTN

SEC 8@79¢

SEQ @vee



NQAN DEC/X1t SYSTEM EXERCISER MODULE

RQARA,PL1

1884
1985
1886
1887
1988
1889
1899
1891
1852
1093
18694
1993
1656
1097
1098
1099
1109
1181
1102
1103
1104
1105
1186
1197
1108
1109
1119
1111
1112
1113
1114
1118
1116
1117
1118
1119
1128
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139

093236°
$33242°

n23246°
923252

863254°
933260°
#93264°
0932727
0232747
993276
833302°
#33310°
803312°
093314°
003320°
983326°
©003330°
803332°

233347
333407
083342°
©03346°
903352°
803356°
983360°
923364°
903366°
#93372°

893376°

083402°
963406°
#93410°
$903412°
963414°
$33420°
883424°

816401
195361

p95364
822767

816463
812702
232763
eA1401
290416
812782
932763
po1401
ede4p7
12792
832763
ep100a1
280207
895726

895707
2881217
810367
811367
#16481
111101
842702
268102
810267
905264

184404

985767
9014022
805004
200402
812704
PO5364
290174

905020°
000020

80%334°

6647527
811200
900040

e4p000
000010

812000
800002

174624
174502
174500
905020°
177760

174462
885130°

990900080°

801522

0900832
805130°
205048 °

peessd

0000204

/o004

NQAR DEC/X11 SYSTEM EXERCISER MODULE

NQAA,P11

1149
1141
1142
1143
1144

144
1148

1146
1147
1148
1149
11502
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174

933432°
903434°
P23440°
003444°
$43450°
$283454°
P03456°
"03462°
8234667
903472

903500°
803504 °
843506°
203514°
$083516°
¥93522°
083530°
8063534°
#03542°
203550°
883556°
903564 °
¥33572°
r33600°
993606°
903612°
993620°
993626°
¥e3632°
933636°
[LETTY 0
9936%2°
993660°
#03664°
993666°
== s

003674°
903700°
sd3704°
903710
903714
#03722°
0993726
8937327

903734°
043740°
203744°
883750
©213756°

€33762°

212664
825064
2164021
962701
12711
258421
116711
po58614
816403
P62764

805464
05002
P32763
891402
12702
112763
150263
0916463
112763
912763
112763
816763
242763
112763
150263
816467
162767
104413
886367
152763
156763
216763
005764
s01423
189012

810287

312700
#16401
#12782
112763
200167

pegep?

gese7e’
805074°
004756°
900004

0903762°

174330
005014°
004752°
200016

095054°
000004

800004
200203
200005
805054
900612
004000
900211
174404
177725
009002
0009¢5
005044°
000012
005160°
991326
0208920
901314
091304
88S110°

090009
200044
000464
804752°
000043
90592792°
#000M04

004060 °
205064 °
000004
000043
900412

005054°

200302

206005

200006
0040005
2909096
000095
200806
000004
2690005

e01340
2081332

aee8es
290005
209006

eepae2

¥80v22

MACY11 27(732)

45

H
H

MOV
DECB

DEC
BR

28=MAY<76 12127

CURLIN(R4),Ry
20(R1)

LOOP(R4)
38

PAGE 23

;GET ADDR OF CUR LINE
;DEC ERROR COUNT TO CORRECT FOR

s INSUING INC
;CORRECT FOR LATER CALLING THIS A GOOD RUN

sRETURN

:SUBROUTINE CHECKS FOR AMY OF 2 HARDWARE SET ERR BITS
3JAND REPORTS THE ERR AND DOES AN ERROR RETURW TO THE
SROUTINE WHICH CALLED FOR A RECEIVE

v w

182

283

3ss

483

“~

HKREC: MOV

DYASAV(RE),F3  ;GET DEVICE REG
HOV $11900,R2 sPRESET ERR
817 $48,4CR3} $NON=EXIST MEM ERROR?
BEQ 18 3BR IF NOT
BR 38 ;ELSE GO REPORT
MOV 240000, R2 ;PRESET ERR
BIT 212, 4(R3) ;RX LATENCY ERROR?
BEQ 28 ;BR IF NOT
B8R 3s 3ELSE GO REPORT
MOV $120008,R2 :PRESET ERR #
BIT $2,4(R3) §RX CLOCK LOSS ERROR?
BNE 3s :BR IF YES, ELSE
RTS PC sRETURN 0K
ST (R6)+ ;POP JSR RETURN OFF STACK
3SINCE WE WON°T GO BACK THAT WAY
787 REPORT ;REPORT ERRORS NOW?
BNE xs :BR IF NOT
MOV R3,CSRA ;PUT IN FOR ERROR CALL
MOV (R3),ACSR ;"
MoV CURLIN(R4),Ry  3;GET ADDR OF CUR LINE
Move (R1),R1 ;GET VALUE OF CUR LINE
BIC #177760,R2 ;LEAVE LINE # ONLY
ADD R1,R2 sADD IN ERR #
MOV R2,ASTAT ;PUT IN FOR ERROR CALL
INC DTERR4 (R4) 3SEE NOTE 3 IN FRONT OFF LISTING
BN -
ERRORS ,BEGIN $REC ERROR
H » - -
TST DTERRS
BEQ 43
CLR R4
BR 58
MoV #2,R4
DEC DTERR4 (R4)
Jaup @RECRTN(R4) :GO BACK TO ERROR RTN

3SUBROUTINE TO TRANSMIT DATA
sCALLED WITH A JSR PC,TMT
:AFTER SETTING LOCATIONS TXADRI(R1), TXCNT1(R4), TMTIM(R4),
$VCTSAV(R4), DVASAV(R4), SUBROUTINE CTS MUST BE CALLED FIRST,
sRETURNS ON ERROR, RETURNS 2 BYTES PAST NORMAL RETURN

:IF NO ERROR

MACYLY 27(732)

TMTS

1182

as:
451

R
-
Py

MOV
CLR
MOV
ADD

MOV
ADD
MOVB
CLR
MOV
ADD

NEG
CLR
BIT
BEQ
MOV
MOVB
BISB
MOV
MOVB
MoV
HOVE
Mov
BIC
MOVB
BISB
HOY
sUB
GETPAS,
ASL
BISB
BISB
MOV
ST
BEQ
8PL
Hoy
MOV
MOV
JNP
NOV
MOVB
MoV
ADD
LI

MOV
NOV
Mov
MOVB
Jmp

20-MAY«76 12127

(SP)+, TMTRET(R4)}

TMTDON(R4)
VCTSAV(RS),RY
24,R}

$TMTINT, (R1)
R4; (R1}+

BRi, (R1)
ABORT(R4)
DVASAV(R4),R}
#14,.,TXCNT1(R4)

TXCNT1 (R4)
R2

$4,2(R3)
118
#4,R2
#3,5(R3)
R2,5(R3)

TXCNT1(R4),6(R3)

#12,5(R3)
#4000,6(R3)
#11,5(CR3)
SYNC,6(R3)
$177725,4(R3)
#2,5(R3)
R2,5(R3)
TXADR1(R4),ADR
$10,,ADR

ADR

EA

#20,5(R3)
EA,S(R3)
PA,6(R3)
FOFLAG(R4)

L1
48

#0,R1

$4,R2

TIMKEP
DVASAV(R4),R3
#43,2(R3)
TMTRET(R4),R2
14,R2

k24R7

$TXTO, RO
TMTTIM(R4),R1
#4,R2
243,2(R3)
TIMKEP

;s TMT INTERRUPT ROUTINE

i
TMTINT: BR

is
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3SAVE RTN ADDRESS
;INITIALIZE FLAG
;GET REC VECTOR ADDRESS
JMAKE IT TMT VECTOR
;MOVE IN INT ROUTINE. ADDRESS
$CORRECT FOR WHICH LINE
:MOV IN PRIORITY LEVEL
;CLEAR TIME OUT ABORT FLAG
;GET DEVICE ADDRESS
sMAKE SURE MY LAST CHAR GETS SENT, 50
$SEND 4 GARBAGE AT END, PLUS 18 SYNCS IN FRONT
7GET COUNT IN RIGHT FORM
;ASSUME USING PRI REGS, SET BUMPER TO @
;ARE WE USING PRI OR SEC?
;BR IF USING PRI, BUMPER =@
;ELSE SET BUMPER TO 4
sPOINT TO TXCC-P
;BUMP TO WHICH SET

JWRITE TXCCeP
;POINT TO MISC REG
;SET TO 8 BITS PER CHAR
;POINT TO SYNC REG
$WRITE SINC REG
;CLEAR ALL BUT REC ERR BITS
$POINT TO TXBA~P
sPOINT TO WHICH SET
;PREPARE FOR GETPA CALL
;MOVE PTR TO START OF SYNC FIELD
:GET PHYSICAL ADDRESS FROM 16-BIT ADR
;LINE UP EA BITS
3PUT IN WR ENABLE BIT

JMOV EA BITS INTO PLACE
$WRITE ALL 1@ BITS
sARE WE FULL DUPLEX?
3BR IF NOT, ELSE
3SKIP IF MASTER

sCOMPTNUE AT 12 AFTED TO TIMKE]

(el
3TO LET OTHER LINE CONT
$COME BACK ASAP
$SHOW ITS A TNT WAIT
sLET OTHER LINE GO
;PUT DEVICE ADDR BACK IN R3
;SET TMT INT ENABLE
:GET BAD RET ADDR
$MAKE IT THE FULL DUPLEX RETURN
$AND RETURN

OING
INVE

sTIME QUT RETURN ADDR

3HOW LONG TO WAIT

3SHOW ITS TRANSMITTER

$SET TMT INT ENABLE AND GO BIT
sEXIT TO TIMKEP AND WAIT

SEQ #9081

SEC 0fe82
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NOAA,PI1Y

1196
1197
1198
1199
1200
1221
1202
1203
1204
1205
1286
1287
1208
1209
1212
1214
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1232
1231

1232
1233
1234
1235
1236
1237
1238
1239
1240
1241

1242
1243
1244
1245
1246
1247
1248
1249
1250
1251

NQAA DEC/X11 SYSTEM EXERCISER MODULE

NQAA,PLI

1252
1253
1254
1255
1256
1257
1258
1259
1269
1261
1262
1263
1264
1968
1266
1267
1268
1269
1270
12711
1272
1273
1274
127%
1276
1277
1278
1279
1288
1201
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1395
1306
1307

9903764°
#03772°

#23772°

#r4000°
#04202°
984084 °
894010°
004014 °
804020°
Pv4022°
904024°
994030°
934036°
#04044°
904046°
204054°

004060°
P04066°
po4072°
#04976°
po4102°
9841067
pod112°
Po4116°
p84122°
P24126°
904130
9041347
po4136°
»24142°
Po4144°
pa4150°
Pv4152°
294156°
#O4160°
pe4164”
924170°
p04172°
BO4176"
24200°
994204

804212°

8042147
$24220°

994222°
#04224°
p34226°
894232°
904236°

904242°
PALVER"
2042527
8042567
904262°
$04264°
004278°
o04274°
804322°
no4304”
804312°

9343167
904320°
P04322°
894330°
P¥4330°

904336°
p24342°
904344°
Po4346°
9243527
8043607
Pe4362°
9043727

999004

200024

Pe5084
voeRea2
812704
PB5A64
#5764
801491
184480
216493
242763
932763
8010085
862764
pe0e174

912764
M16493
262703
811367
942713
810367
816302
p12783
832782
291403
p12703
830413
832702
891403
812703
290405
832792
291492
st2723
B16401
111142
842702
260302
019267
205264

104404

885767
8p1422

85004
90482
912704
805364
882174

812664
areant
862781
812711
260421
116711
16403
832763
001402
216497
812763

184400
poR403

20204

pR0204

212784
poo4ntL
#85204
016403
832763
881753
842774
pt6427

004004° 9avdg0°
1852
904000° oneage’

i
TIDONE:

200002
005226° 182
f05014°

8047527 253
200047 200082
800025 Q00904

800002
favsere’

85879

MACYLY 27(T732)

20«MAY=T6

12127
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?
PIRQS, TIDONE*4/,BEGIN
H

s RTI AND QUEUE UP TO CONTINUE AT TIDONE+4

3 RTI AND QUEUE UP TO CONTINUE AT TIDONE

3 KILL IMPENDING TIMEOUT
;SHOULD NE GIVE UP?

sEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,

sMAKE IT A GOOD RETURN

- -
PIRGS, TIDONE,BEGIN

iy

CLR R ;SET TO LINE @
BR 1s

MOV #2,R4 ;SET TO LINE 1
CLR RETTAB+ 4 (R4)

ST ABORT(R4)

BEQ 28 :BR IF NO, ELSE
EXITS

MOV DVASAV(R4),R3  ;GET DEVICE ADOR
BIC $47,2(R3) $KILL TMT’ER

BIT 025, 4(R3) :ANY HDW ERR’S 7
BNE X170 :BR IF YES

ADD 92, TNTRET(R4)

Jup STNTRET(R4) ;G0 BACK 0K

SROUTINF IF TRANSMIT TIMES OUT

1771717
904752°
900002
17375@
000041
173736
230002
903000
#ove20

205914° TXTO:

PA6000
200004 1823
807000
0000801 2s8:

202002
#05020° 3s:

377760

173659
005144°

8n000D°

8280724

V00002 (13
005144° 58:
a0se70°’

3SUB GETS CLEAR

905104°
NARTSE
800004

e84320°

crs:

173522
2047527
920000 000SA2
0905104°

901422 000002

MACY1§ 27(732)

RTSSET1

MOV 9177777, ABORT(R4) JTELL INT ROUTINES TO GIVE UP
MOV DVASAV(R4),R3  ;GET ADDR OF STATUS

ADD #2,R3 sMAKE IT TNT CSR

MOV (R3),ACSR 3SAVE STATUS

BIC 041, (RI) 3KILL TRANSMISSION AND INT
MOV R3,C8RA $STORE FOR ERR CALL

MOV 2(R3),R2 JGET ERR REG CONTENTS

MOy #5009,R3 ;ASSUME ITS A TIME OUT

BIT #20,R2 3TX NON-EXIST MEM?

BEQ 18 sBR IF NOT

MOV #6096,R) $ELSE SHOW IT

B8R 38 3AND GO REPORT

BIT #4,R2 3TX LATENCY ERR?

BEQ 28 3BR IF NOT

MOV $7009,R3 SELSE SHOW IT

BR 3s 3AND GO REPORT

BIT #1,R2 3TX CLOCK LOST ERROR?

BEQ 3s ;BR IF NOT

MOV #2000,R3 sELSE SHOW IT AND REPORT IT
MoV CURLIN(R4),R1  ;GET ADDR OF CUR LINE

MovB (R1),R2 3GET VALUE

BIC #177760,R2 ;LEAVE ONLY LINE ¢

ADD R3,R2  pINDICATE TMT TIMEOUT

MOV R2,ASTAT 3JSET UP FOR ERROR CALL

INC TXTOR4 (R4) $SEE NOTE { IN FRONT OF LISTING
junes

ERRORS,BEGIN $TMT ERROR SEE ASTAT INDICATOR
7

TST TXTOR4

BEG 48

28-MAY=76 12127
CLR R4
BR 5¢
MOV $2,R4
DEC TXTOR4 (R4)
JMP STMTRET(R4)

Hov (R6)+,CTSRET(R4)
"ov VOTEAV(RAY,RY
ADD #4,R1

oV $CTSINT, (R1)
ADD R4, (R1)+

WOVB  BR1,(R1)

MOV DVASAV(R4),R)
BIT 120800, 2(R3)
BEQ RTSSET

MOV CTSRET(R4),R7
MOV $1422,2(R3)
EXITS

s INT ROUTINE

TO SEND FOR LINE IN DVASAV(R4)

PAGE 26

3BAD RETURN

3 SAVE RET ADDRESS

$GET VECTOR ADDR

sMAKE IT B VECTOR

3MOV IN INT ROUTINE ADDR
; SHOWS WHICH LINE

3GET BR1 LEVEL

$GET DEVICE ADDR

315 CLEAR TO SEND UP?

sBR IF NOT
3RETURN

;OTR AND IDLE BIT TO0O,

JEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,

AND VCTSAV(R4)

3SET REQ TO SEND AND INT, ENABLE

CTSINT: BR 18 ;DIFFERENT PIRQ’S
]
804336° 208000° PIRQS/,28,BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 28
' .
182
1 »
084344° 200000° PIRQS,38,BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 3§
) - - comee
200002 28: MOV #2,R4 ;SET UP FOR LIME 1
BR 4
3s: CLR R4 sSET UP FOR LINE ¢
804752° 48 MOV DVASAV(R4),R3  ;GET DEVICE ADDR
320000 Q0@V02 BIT #20090,2(R3) IS CLEAR TO SEND SET?
BEQ RTSSET 3GO TRY AGAIN IF NOT
gopP2? ©84TS52° BIC 920,0DVASAV(R4) ;DISABLE DATA SET CHG INT’S
nAS184" MOV CTSRET(R4),R7 ; RETURN

;ALL ROUTINES COME HERE WHILE WAITING FOR 1/0
SROUTINE EITHER KICKS OFF SECOND LINE, NOTIFYS
;ROUTINES OF TIMEOUTS, OR JUST DOES BREAKS,

$1/0 ROUTINES THAT FINISH UP BEFORE TIMEOUT VALUE
;MUST CLEAR LOCATION RETTAB(R4) +@ IF RECEIVER OR +4
;IF TMT,
;CALLED WITH A JMP TO TIMKEP AFTER LOADING

WHERE TO RETURN IF TIME OUT

HOW LONG TO WATT (IN SECONDS)

@ IF ITS A RFC TIMEING OR 4 IF ITS A TMT WAIT
¥ FOR ACTIVE LINE @, 2 FOR ACTIVE LINE 1

o

SEQ @883

SLQ PB4
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1388 H
1309 3
1312 9043747 860422 B TIMKEp: ADD R4,R2 $FIGURE OUT WHICH TABLE ENTRY
}2!£ '“}ZE. 613162 EBSHZF s MOV R1,TINTAB(R2) ;STORE HOW LONG TO WAIT
i35z 564-“. 367762 080886 885212 AUD ®TINE, TIMTAB{RZ) ;ADD PRESENT TIME
1313 9044107 210462 005232° MOy R4, R4TAB(RZ) ;SAVE wHICH ACTIVE LINE
1314 904414° 810062 005222° MoV RO,RETTAD(R2)  ;WHERE TO RET TO, PLUS
1315 :1F THIS ENTRY IN TABLE 1§
1316 ;@ THEN NG TIHMEOUT WILL
1317 . ;OCCUR FOR THIS ENTRY SET
1318 nuzs' 822767 @00P02 08B364 CHP #2,LINACT ARE 2 LINES GOING?
1319 984426° 901410 BEQ TIMCHK 3sBR IF YES
132¢ 2044307 205734 ST R¢ sRRE WE LIRE 67
1321 904032: 801402 BEQ 13 ; BR IF YES
1322 884434° §BSOO4 CLR R 3 IF NO MAKE IT @
1323 BB4436° P99422 BR 23
1324 904440° D12704 000002 183 HOV 12,R4 sWE WERE @ S0 NOW DC 1
:;2: 904444° 908167 174344 283 JMP GETNXT ;GO DO OTHER LINE
2 s
1327 ;
1328 oouso: 812792 00%5222° TIMCHK: MOY SRETTAB,R2 $;GET ADDR OF TIME STATUSES
:;g; :::::: ::?;gg 181 TST (R2)+ sANY WAIT GOING ON?
. BNE 48 3sBR IF YES
::;; :g:::z' g;?g;; 905232° 1182 CMP R2,¢RETTAB¢10 ;ARE WE DONE LOOKING
BNE 18 ;BR BACK IF NO
:;;3 :g:::g: ::?Z;; 800430 ST PASTIM sTIME FOR END OF PASS
. BEQ 28 $BR IF NO
:;;: 894474° 200167 000064 JuP EPASS ;GO REPORT END OF PASS
:
1337 8045007 805767 000414 283 ST BRKFLG ;ARE WE ALREADY IN A BREAK?
1338 #24504° 281401 BEG s :BR IF NO
:::: 904506° 194400 EX1Ts ;EXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
;
1341 8045107 012767 908001 0A0402 351 MOV #1,BRKFLG ; SHOW WERE DOING BREAK
1342 2045167 124407 000000° BREAKS, BEGIN ; TEMPORARY RETURN TO MONITOR,,..
1343 004522° 124407 60000C BREAKS , BEGIN 3 THEN CONTINUE AT NEXT INSTRUCTION.
1344 824526° 805867 000366 CLR BRKFLG ;SHOW WERE BACK
:;:2 #34532° 2008746 BR TIMCHK
1
1347 804534° 083742 453 TST «(R2) 3MOVE R2 BACK
1348 994536° 827762 900000G 177770 cMP O®TIME,-18(R2) ;IS TIME UP?
1349 9345447 p03082 BGT Ss ;BR IF YES
1358 004546° 835722 TST (R2)+ ;BUMP R2 BACK AGAIN
:;z; 904550° 806743 BR 118 ;GO CHECK OTHERS
:
1353 04552° 016204 000010 581 MOV 18(R2) /R4 ;SET R4 CORRECTLY FOR WHICH LINE
1354 004556' p11293 MOV (R2)¢R3 $SAVE RETURN
135S ”4560' 985812 CLR (R2) $CLEAR THIS ENTRY
:;:: 804562° p18307 MOV R3,R7 $JMP TO TIME OUT ROUTINE
H
1358 :
1359 H
1360 ;EPASS DOES END OF PASS CALL AND PRINTS ERR SUMMARY
:;:; 3IF LOCATION REPORT 1s NOT O
;
1363 904564° BPST67 173374 EPASS: TST REPORT ;DO ERR SUM OR NOT
NQAA DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(732) 20-MAY=76 12127 PAGE 28
M SEQ #u8B6
1364 PB457¢° BB1461 BEQ 58 :BR IF NO
1365 #04572° 095267 000146 INC MSGCNT ;COUNT A PASS
1366 284576° 826767 908142 173360 cHup MSGCNT,REPORT  ;TIME FOR A MSG?
1367 ©04604° 021053 BNE 58 ;IF NOT EVEN 8, SKIP MSG
1368 994606° BASI6T 000132 CLR MSGCNT
1369 284512° 212722 @28g212° uov #PHYTAB; Rg sFIND WHICH LINES ARE RUNNING
1372 824616° 912781 011402° MOV 1SUM1+4,R1 sPOINTS TO MSG
:;;; :z::gi’ :g:z;g 182 TS:B (RO) ;15 LINE IN USE?
BM 28 ;BR IF YES
::;: :g::;;: :;;Z;; 854130 MOV #54130, (R1) ;PUT XX IN # OF ERRS
BR [1]
1375 204634° 116882 9PON4O 283 MOVB 32,(RO)/R2 ;GET # OF ERRS
1376 B04640° 105060 000040 CLRB 32,(Re) sRESET ERR COUNT
1377 904644° 022782 000077 cNe $77.R2 ;ANY GOOD MSGS
1378 9046507 882416 BLT 3s ;BR IF NO
1379 84652 810203 MOV R2,R3 ;PUT IN MSG
1383  B04654° 942703 177770 BIC $177770,R3 ;LEAVE ONLY LOW DIGIT
1381 904660° 862733 800060 ADD $60,R) 3MAKE IT ASCII
1382 904664° 110361 900001 Move R3,1(R}) ;STORE IT AWAY
1383 9046707 806202 ASR R2 ;GET NEXT DIGIT
1384 @04672° 986292 ASR R2
1385 ®B4674° 206202 ASR R2
1386 904676° 062782 00P6H ADD 26D,R2 ;MAKE IT ASCII
1387 $84702° 110211 MOVB R2,(R1) jJPUT IT IN MSG
1388 9847047 800402 BR 48
1389 P24706° 012711 042102 3s: MOV 242102, (R1) sPUT IN AN ‘BD’ FOK BAD
1390 924712° 9085200 45 INC RO 3BUMP LINE POINTER
1391 8047147 062701 @voR1Q ADD #18,R1 ;POINT TO NXT MSG
1392 824720 320027 0879232 cHMp RO, #$PHYTAB+29  ;DONE
1393 P84724° #21336 BNE 18 G0 DO MORE
};g; 804726 104411 00474R° §POVGA’° MSGN$, MSUM, BEGIN sASCIY MESSAGE CALL WITH COMMON HEADER
1396 3
1397 984734 583
:;;: 934734° 194422 000000 ENDPSS,BEGIN 3SIGNAL END OF PASS, CONTINUE AT RESTRT

1233 2247223° 2112127 Ls i3

1401 0O4742° 177777

1492 H

1403 904744° 990082 MSGCNT: @ ;COUNTS END PASSES FOR MESSAGE CAL
1404 ©004746° 200000 MASK? [] 3USED FOR BIC’ING IN :OOPS cALL
1405 094758° 093290 NXTLING 8 :ADR OF NEXT LIN

1406 004752: (LI LD Y] DVAsAVs @ ;HOLDS DVA FOR ACTIVE L#o

1407 06675¢‘ 300032 [} sHOLDS DVA FOR ACTIVE L#i

1408 604756' 200009 VCTSAVE @ :HOLDS VCT FOR ACTIVE L#o

1499 001769“ 909202 ] ;HOLDS VECTOR FOR ACTIVE Lsi

1410 904762° 5006630 TMTSAV: @ ;HOLDS ADDR OF TMT CSR FOR LIKE @
1411 ©904764° 200000 2 :SAME FOR LINE

1412 904766° B0S242° AMSGBF: MSGBF@ 3ADDRESS OF MSG BUFFER 0

1413 934770° 007262° MSGBFy ;ADDRESS OF MSG BUFFER 1

1414 904772° 0990200 RECADR: @ ;CURRENT REC WORD POINTER @

1415 304774: 000000 ° sCURRENT REC WORD POINTER 1

1416 ©34776° 020000 KECCNT: o sREC BYTE COUNT FOR ¢

1417 2985009° V46009 [ ;REC BYTE COUNT FOR 1§

1416 905002: 29898697 RECTIN: @ s TEMP HOLDS TIME CUT VALUF FOR A REC
1419 005024° 224290 -] ;SAME BUT FOR LINE )
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1429
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1478
1471
1472
1473
1474
1475

#B5096°
poSO1L°
pOSA12°
9850147
p05216°
pesSe20”
805022°
995024°
905026 °
aese3e”
805032°
905034°
835036°

.995040°

005042°
805044°
9050467
sesose”
905052°
805054 °
805056 °
pO5060°
805062°
805064 °
905066 °
82%070°
#05072°
935074°
825076°
@ges100°
9085102°
p25104°
935106°
905110°
$05112°
905114°
905116°
825120°
#95122°
825124°
005126
#95130°
051327
905134°
9051367
005140°
£05142°
ro5144°
805146°
9051507
625152
005154°
205156”

905160°
985162

200020
289099
#99907
POBABY
230000
808309
000000
902516
¥B2522°
[ZLT.IT]
900209
890000
800000
[LLLTT)
880020
[LITT L)
[LLILT]
[-LLLT-T)
020080
[TITT.T)
200000
200200
8PBOBO
002000
8np0sn
.LT.LLT)
020000
822000
800002
800000
200000
#00000
0800800
2002000
[LLIT Y]
900000
g20000
800002
$90020
90000
200000
[LLLLT]
700000
200000
po0RAR
LILT
800000
0000P0
PI00BO
900000
80002
280000
2902000

8399089
828020

NQAA DEC/Xt1 SYSTFM EXERCISER MODULE

NQAA,P11

1476
1477
1478
1479
1482
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
15988
1581
1592
1503
1504
1585
1506
1507
1508
1589
1518
1511

1512
1513
1514
1515
1516
1517
1518
1519
1520

835164°

825166°
995166 °
ees17a°
0051747
905176
005202°
395204°

995206 °

€35210°

#05212°
0905214°
985216
905220°
925222

B05224°
905226°
p05230°
#25232°

905234°

905236°
885240 °

P05242°

ne7262°
p11302°
s11304°
2112306°
LIRRITAe

n11312°
8113207

aR309¢

810046
Pa2789 1777e@
po1404
962721 @o0e10
»353008
820773

P12600

899207

000080
L1l LT
800809
279290
#30P80

L1 T11
pOBABO
8ov0dd
papgal

708000

popesY
8n0P00

291710

Bo1210
177717
177777
pti1oen”
17177717

PESVIS 444523 @8151k
@221a5 0495131 052121

MSGBFA: .BLKW 520,

FILL: 17177717

MACY11 27(732) 2@=MAY=~76 12127 PAGE 29

SYNCNT: © ;COUNTS HOW MANY SYN CHARACTERS REC
0 ;SHOULD WAIT FOR,
LINACT: 2 HOLD THE NUMBER OF LINES RUNNING,®=2
ABORT: ¢ ;ABORT FLAG FOR L#@
8 ;ABORT FLAG FOR L1
CURLIN: @ $POINTS TO STATUS BYTE FOR CURRENT L3#8
° :POINTS TO STATUS BYTE FOR CURRENT L#1
RECD:  RECDN ;WHERE TO PIRG AFTER REC DONE
RECDN+4 :
ERRWD; @ ;HOLDS ERR WORDS TEMPORARILY
] ;HOLDS ERR WORDS TEMPORARILY
LooP: @ ;HOLDS LOOP COUNT FOR LINE # 0
[ $HOLDS LOOP COUNT FOR LINE # 1
RECRTN: 9 ;HOLDS RETURN ADDR FOR LINE #@
° $HOLDS RETURN ADDR FOR LINE #1
TXADR1: @ $HOLDS 1ST ADDR TO TMT FROM, LINE ¢
o $SAME FOR LINF 1
TXADR2t @ ;HOLDS 2ND ADDR TO TMT FROM, LINE 9
) ° 3SAME FOR LINE 1
TXCNT1: @ ;HOLDS 1ST TMT COUNT FOP LINE @
] :SAME FOR LINE
TXCNT21 @ ;HOLDS 2ND TMT COUNT FOR LINE @
] 3SAME FOR LINE 1
TMTTIM: @ $HOLDS TIME OUT TIME FOR LINE @
® ;SAME FOR LINE i
TMTRETS 9 ;HOLDS RTN ADDR FOR TMT, LINE @
8 ;SAME FOK LINE 1t
TMTDON; @ :FLAG FOR WHEN A THT IS DONE
® ;SAME FOR OTHER LINE
TSYNCT: @ ;HOLDS § OF SYN CHAR T0 SEND, LINE @
] $SAME FOR LINE 1
CTSRET: @ ;HOLDS RETURN ADDR FOR CTS
0 1SAME FOR LINE 1
FOFLAG: @ ;0 IF HALF DUPLEX, 1 IF FULL
[}
RCVTO: @ ;COUNTS REC TIME OUT RETRYS
°
BRKFLG: @ 315 A ONE DURING BREAKS
PASTINS @ ;HAS A 1 WHEN ITS TIME FOR END OF PASS
DROPR43 & JEXIT FLAGS
]
DTERR&1 ©
2
CRCRAt @
°
RCTOR4: ©
]
TXTOR4: @
2
FDBKR4: @
']
CHKR4: @
)
;
ADR: ] 3TABLE FOR GETPA CALL
PAL °

MACY11 27(732) 20-MAY=T76 12127 PAGE 3¢

EAs [
i

;

H

3R1 HAS ADDR OR VECTOR

JRO HAS LINE # IN LOW BITS, RETURNS WITH ADDR OR VECTOR IN Ri
GETADRS

MoV R, ~(R6) 3SAVE Re
BIC 1177762,R8 7SAVE ONLY LINE 3
182 BEQ 28 ;DONE
ADD #18,R1 3BUMP TO NEXT LINE
DEC RO 3ADDED ENOUGH TIMES?
BR i ;G0 BACK
283 HOV (R6)+,RA ;RESTORE RO
RTS PC ;RETURN WITH DVA IN Ri
;
TIMTAB: © ;WHEN TO TIME OUT FOR REC,LINE @
] :WHEN TO TIME OUT FOR REC,LINE 1
e sWHEN TO TIME QUT FOR TXT,LINE @
] sWHEN TO TIME OUT FO TXT,LINE 1
RETTAB: @ :WHERE TO RETURN FOR REC LINE 2
° ;WHERE TO RETURN FOR REC LINE i
] ;WHERE TO RETURN FOR TXT LINE @
[} sWHERE TO RETURN FOR TXT LINE 1
RATABY @ JHOLD R4 FOR RETURNS
]
®
?

H

;REC BUFFER FOR LINE ¥

MSGBFi: ,BLKW 520, ;REC BUFFER FOR LINE 1

;4 CHARACTEPS OF FILLER BYTES
1777717

ADROP: MDRQOP

FVEN

SuM: LASCIT  <15><12>°SINCE LAST MSG PER LINE, IN NCTAL “<15><12>

SEQ @087

SEQ QUBB



NOAA DEC/X11 SYSTEM EXERCISER MODILE

NQAA,PLY

1532
1533
1534
1535
1536
1537
1538
1539
1542
1541
1542
1543
1544
1545
1546
1547
1548
1549
1558
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1586
1579
1571
1572
1573
i574
1575
1576
1577
1578
1579

311326°
$11334°
011342°
#11350°
911356°
#11360°
911366°
8113747
911376°
$11404°
911406°
911414°
211416°
$11424°
911426°
9114347
P11436°
B11444°
9114467
911454°
811456°
811464°
011466°
P11474°
911476°
011504°
8115867
$11514°
#11516°
511524°
#11526°
811534¢”
911536°
211544°
611546°
911554°
8115567
911564°
811566°
8115747

A11576°
911608°

2116236°
911614°

p46440
851105
826195
841517
895215
B44S14
820046
285615
233062
805215
236469
295015
¢3106e
PeS81S
831460
895015
832060
895015
32460
805015
833060
285015
833460
29e5015
830061
05015
830461
2050815
831061
Pa5#1S
831461
805915
832061
995013
032461
805015
PI3061
895015
v33461
825015

292

eii688°

944514
851501
852120
pA2031

A43523
046040
B44440
940524

842516
2511es

22645%
026455
@2648S
026455
626455
326453
920455
026455
926455
826455
226455
826455
026455
226455
826455
826455

042516
842040
842185

25008402
47111
020114
020114

821448
851522

238262
230060
e3geee
230060
231gd60
236060
8300660
030962
830060
230063
030060
930060
239260
839060
938260

2309690

053448
947522
400

NQAAR DEC/X$1 SYSTEM EXERCISER MODULE
CROSS REFERENCE TABLE ~= USER SYMBOLS

NQAA,P11

ABORT
ACSR
ADDR
ADR
ADROP
AMSGBF
AsB
ASTAT
AWAS
BDCNV =
BEGIN

BITO
BIT1
BI1T10
BITI11
BIT12
BIT1)
BIT14
BIT1S
BIT2
BIT3
BIT4
BITS
BIT6
BIT?
BITB
BIT9
BREAKS=
BRKFLG
BRY

BR2
CDATAS=
CER
CHKREC
CHKRA
CKMSG =
CRCMSGs
CRCR4
CSRA
cTS
CTSINT
CTSRET
CURLIN
DATCKS$=
DATERSs
DERR
DEVSET=z
DONE
DROP
DrROPP4
DTERR4
DVASAV

oviot

#05014R
#90V52R
800006R
PB5160R
B113@6R
804766R
#B3BS6R
BOV0S 4R
90B06OR
rrEREE
B0OBOOIR

800201
200002
#6200
PD4000
g10000
920093
940000
186009
©08664
#3001
900024
803040
BY0197
900200
800400
801000
104407
9051 20R
#08312R
#0001 3R
104414
9030167
383254R
295154R
(221133
LXIY TS
P95134R
S3BO5OF
904242R
8343208
#05104R
#05929R
184417
194425
901433R
(312113
#91134R
$91474R
#05124R
9985130R
Ba4752R

POBB14R

903+«
4691
4481
945+
808
767
472%
4713
473
i
445¢
990
1398
4923
482¢
4823
4822
482y
4821¢
4821
4828
482%
4821
482
482
482+
482
482
482
4928
Til#
45019
451
4822
1220
985
107«
4829
4829
699+
4671
779
1267
1264+
717
482
4829
782
493%
715
802
695+
697+
T24s
1299
4528

928+
1063+
643
946
15258
833

1003+

624
1014

678
758
927

1022
1859
o8
986
1019
100+
1265
824
12788
1273
799

79S8
626
7388
606t
696+
698
788
1292+
622

MACY11 27(732)

SUM:s

i
MDROP?

+END

+ASCIX

«ASTIT
«ASCII
<ASCIT
+ASCII
<ASCII
«ASCII
«ASCII
+ASCII
+ASCI1I
«ASCIT
«ASCII
«ASCII
+ASCII
«ASCII
<ASCII
+ASCII
+BYTE

«EVER

+ASCI2

MACY11 27(732)

98e
1114%

722
1166+

889

1040+

628
1046

679
1337
1146

10388
1096¢
988=
1813
1021
1044
11138
858

1293
846

849

807=
1120

929
14068

1058#
1225+

1167%
998
1043

678
1073

88s
1341+
1269

991

1648
1227w
12649

14518
904

9e9

809
1124

979«

20-MAYe76 12127

“LINE # ERRS’<15>

*EBe-pB <i5><12>
‘P1e=nB’C15>€12>
‘92--68 <5533<12>
’83e=00"<15><12>
’84-=00°<15><12>
*35+-38°€15><12>
*6==38°<15>¢<12>
“37--98°<155<12>
‘18-90°<18><12>
11o=08°<15><12>
‘12--00°<15><12>
‘130=p8°<152<12>
*14-=p9°<159<12>
*15-=08°<15><12>
’16=--08°<15><12>

1T7--00"<15%<12>

‘LINE WAS DROPPED”

20-MAY=76 12127
1147« 1208 1
1168 1474¢
14128
1670+ 1119+ 1
679 692
1122 1197 1

886 989
{344 14378
996« 14718
1853 14638
1906 1032 1
814+ 14598
1129+ 146118
1863 1964% 1

PAGE 3%

<€12>

PAGE 33

222+

245+

746
201

990

e41

265

14232

898
1248

1342

1866

1696

SEQ 2089

SEQ ve9e

885 886 967 971 989
128¢ 1284 1342 1343 1394
1343
1084 1115 1244 142514
1148 1181 1211 1223 1270



NQAA DEC/X11 SYSTEM EXERCISER MODULE

NOAA,P11

EA
ECOUNT
ENDPSS$s
ENDS 3
EPASS
ERRCNT
ERRLVL
ERRNS =
ERRORS3
ERRTAB
ERRWD
EX1TS =
FDBIRY
FDFLAG
FDRCDN
FOTO
FERR
FERR1
FILL
GERP
GETADR
GETNXT
GETPASs
GWBUFS=
HERR
INIT
JERR
LINACT
LNDONE
Loop
LPCNT
MAP228=
MASK

MD z
MDATAB
MOMTAB
MDROP
MODNAM
MODSP
MSG =
MSGBFQ
MSGBF1
MSGCNT
MSGHED=x
MSGNS =
MsSGsiz=
MSGSs =
MSGS =
MSUM
NXTLIN
OACNYV =
ONEREC
ONETMT
OPEN =

PA

P35164R
9$90252R
184402
104403
BO4S64R
#UOAIBR
820172R
124412
104404
$80232R
905030R
194400
90S158R
POS110R
902060R
822222R
#01444R
PO1446R
#11302R
pO167AR
P95166R
99101 4R
104413
194412
B#31676R
PeRYI22R
#92154R
00501 2R
$01400R
BUSI34R
220166R
184415
9047 46R
AR
990272R
VOO312R
P11600R
BOOVAVR
900164R
HERBNY
995242R
P87262R
$24744R
SEEBRE
104411
FEEREE
104416
184436
9O4T 4R
204754R
BERESY
991310R
B21606R
990002

POS162R

MRCYL1Y 27(732)

CROSS REFERENCE TABLE =< USER SYMBOLS

947
552
482
482
752
459¢
491¢
482s
482¢
5338
14299
482
705
757«
864
872
773
797
1523¢#
827
723
7148
482
482¢
838
456¢
863
713+
787
7318
4898
4824
627%
734
576#
6e3t
1525
4463
457
492
1412
1413
670
4824
4829
4824
4829
4828
1394
712
i
493
494
447
473
950

949
1034e
1398

624
1335

801

1046

155

706
761
882
9138
7989
799

845s
728
724
946

8461

870
730%
81§
84w
785

631

1576¢

4Ros
999
1519¢
15229
1365+
672
828
768

14008
T14

7748
829
453
4824
1172

NGAA DEC/X11 SYSTEM EXERCISER MODULE
CROSS REFERENCE TABLE == USER SYMBOLS

NQAA,P1]

PASCNT
PASTIM
PHYTAB
PIRQS =
POPSP =
POPSP2z
PP

PPFD
PPFD1
PPHDM
PPHDM2
PPHDS
PPHDS2
PRTY =
PRTY@ =
PRTY1 =
PRTY2 =
PRTY3 =
PRTY4 =
PRTYS 3
PRTY6 =
PRTY? =
Ps =
PSW ®
PUSH =
PUSH2 =
PWRCNT=
QUES =
RCTORY4
RCVTO
ROTO
REC
RECADR
RECCNT
RECD
RECDN
RECERR
RECINT
RECRTN
RECTIM
REPORT
RESTRT
RETTAB
RRET
RSTRT
RTSSET
R4TAB
SBADR
SPAREL
SPARE2
SPAPE}
SPARE®
SPOINT
SPSIZ =
SP1
START

@#99026R
#05122R
830212R
802004
805720
#22626
921212R
B31720R
Bv¥1740R
BY1536R
PO1650OR
PO1244R
#Y1364R
LT
900800
290989040
paoiee
200139
PEO209
800240
e2v300
800349
177776
177776
835746
924646
[IIYYYY
194401
#45140R
#05114R
933124R
882234R
$04772R
#98776R
PE5024R
BO2516R
POIDI2R
932500R
905040R
PO5A02R
#90164R
P80662R
Be5222R
#22760R
220862R
92431¢R
035232R
#00052R
$9B8292R
930204R
B0D206R
P00212R
POBD24R
02004y
PBVI16R
#OA3IIZR

458
718+
St
4824
4821
4821
735
768
859¢
763
832
7664
778
482
4829
482
4821
4820
48214
459
4828
4828
4920
482
482
4828
4821
482
701%
732+
914
772
767%
768%
14279
967
1004
925
913s
770+
4864
474
904n
10248
4740
1272
1313
4681
4961
49N
498
499
457
1
4531
456

748
628
967

757
855¢#
896

820
839¢
786

7848

451

690

7e2%
9R3e
957
837
833
769«

971
18410
96Se
923
771+
1091
677
1024+
16390

1274n
15489

694
475
b40
6221

1169+«

692
13639

849
1073

879
884
887«
893

1483
792
1168

9082
738
842
785
842

1366
776
1394
777

1475

1333
635
971

A4y
850

8as

482¢

1671

1060+

10588
862
859+
834»

9768

954

836w
1008

699¢
1207«
1035

1291

1171

7486

926
1122
982
87

981
987

1328

913
7878
898
839
89s

637

1368+
821

822

719

461

MACY11 27(732)

14589
668
1197

1975
1861

923
948
835+

1427

1923+
1828

1314
1054

20=MAY=7b

14768

1861
1248

1210
892
1173

1318
840

639¢

14839
065

834

14054

462

2B+MAY=T6

112
1201

1980+
1981+

14140
860+
1428
1025
14184
1038
1328

12:27

1276
14698
14530

1422¢
894>

14840

463

12327

714
128¢

14658
1455¢

861w

1082
111
1331

PAGE 3¢

1339

89S

967

464

PAGE 35

741
1204

938w

1130
1363
15819

1087»

1018

465

T44

937

14339
1366

467 469 471

1392

SEQ @99}

472

SEQ #9092
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NQAA,P1Y

STAT
SUM
SUM1
SVR®
SVRi
SVR2
SVRY
SVR4
SVRS
SVR6
SYNC
SYNCNT
TIDONE
TIMCHK
TIME =
TIMELN
TIMKEP
TIMTAB
TMT
TMTDON
TMTINT
TMTRET
TMTSAV
TMTTIM
TPX =z
TRAPX =
TSINCT
TXADR1
TXADR?2
TXCRTY
TXCNT2
TXTO
TXTOR4
VCTSAV
VECTOR
WAIT =
WASADR
XFLAG
X4

X5

« ABS,

B8200820R
P11312R
911376R
PIPO32R
BOAEBI R
#00036R
930040R
2038428
POGV44R
PODB46R
3e2174R
P25PR6R
2040092R
BO4450R
sERERS

800179R
$04374R
995212R
$03439R
#85A74R
#83762R
B88507dR
#04762R
POSO64R
930200

809020

#93S180R
@05044R
805050R
B8A5854R
$05260R
3J44060R
#05144R
834756R
POBO10R
(T2 212

UABDS4R
988005R
8027170R
8083009R
811621R

8230003
911621

[-I.1]
se1

% EPRORS DETECTED: 1
% DEFAULT GLORALS GENERATED:

455¢
1400
1370
4609
461
4623
4632
4643
4654
4663
4923
14203
1197
742
4828
4908
876
1311
781
878+
1144
1140%
726
788
482%
4B2%
14498
716w
1437
777
14418
1188
783+
729%
4498
4828
47108
4472
1017
1992
1519¢

15302
15491

673

1283
1319
1312
770
961
1312+
826
882
11953
1183
7983+
825+

821%
778+

1214
104%
924
727
676

10208
19829
1522

#NQAA,NQAA/SOL/CRF1SYM=DDXCOM,NGAA

RUN=TIME: 7 12 3 SECONDS

RUN=TIME RATIO: 78/2823,4
CORE USED: 8K

(15 PAGES)

MACY11 27(732)
CROSS REFERENCE TABLE == USER SYMBOLS

12644
13262
1348
m
1180
1497
869
982+

1215#

795+
1189

865+
822+
1222¢

1246
1142

1832¢
15748

1162

1345

780
1192

1140¢
1141+

1216

828%
14438

1166
823+

1250
1265

1039

20=MAY=76

825
1318¢

14478

1256
845

14358
867+

1255+
14089

1112

12127

836

1445#
897

868%

14674

PAGE 36

73

1149+

874

1410¢

1151¢

1158

14394

SEQ 09693
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VDN oW

MACY11 27(732) 20«MAY=76 12329 PAGE 2

+REM §

IDENTIFICATION

- S G ——————

PRODUCT CODE: MAINDEC=11=DXNPB=A=D

PRODUCT NAME: DUP-11 DECNET DEC/X11 EXERCISER MODULE

DATE: 21=JUN=T6

MAINTAINER: DEC/X11 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 OrR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL,

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

SEQ 2094
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39
40
41
42
43
44
45
46
47
48
49
50
S1
52
53
5S4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
79
71
72
73
74
135
76
17
78
79
80
81
82
83
84
85
86
87
98
89
90
91
92
93
94

SYSTEM EXERCISER MODULE

MACY11 27(732) 20-MAY=76 12329 PAGE 3

.

ABSTRACT

THIS TYPE OF DEC/x11 MODULE, REFERRED TO AS DECNET DEC/X11 MODULE,
WILL DETECT SYSTEM INTERACTION ERRORS WHEN RUN IN CONJUNCTION WITH
OTHER DEC/X11 MODULES EXERCISING OTHER DEVICES 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
MODEMS AND COMMUNICATION LINKS, 1IT WILL ONLY TEST COMMUNICATIONS
PATHS CAPABLE OF RUNNING DDCMp, THIS MEANS THE DEVICES MUST USE
NO PARITY., 8 LEVEL CODE, AND TERMINALS CANNOT BE TESTED,

NOTE

THIS DOCUMENT ASSUMES FAMILIARITY WITH
THE PHILOSOpHY AND OPERATION OF DEC/X1t,
THE DETAILS OF LINKING, LOADING, AND
RUNNING MODULES UNDER DEC/X1i CAN BE
FOUND IN THE DEC/X11 USERS DOCUMENTATION
AND REFERENCE GUIDE, MAINDEC~11«DXQBA,
THE READER SHOULD ALSO HAVE READ THE
DECNET DEC/X11 USER’S GUIDE,
MAINDEC=11-DXQBC, WITHOUT THROUGHLY
UNDERSTANDING THAT DOCUMENT, THERE IS8
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:

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

B, 1 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/X11 MONITOR MUST BE QABK OR A LATER REVISION,

B, THE N1iA? MODULE MuUST BE CONFIGURED DOIRECTLY AFTER THE
MONITOR#

SEQ 2095
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95

96

97

98

99
100
101
192
103
104
105
106
187
198
199
110
111
112
113
114
113
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
138
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

MACY11 27(732) 208=MAY=76 12:29 PAGE 4

c. ALL NETWORK MODULES MUST BE CONFIGURED NEXT,
D, THE N2A? MODULE MUST BE CONFIGURED NEXT,#

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

F, ANY OTHER DESIRED DEC/X11 MODULES CAN THEN BE CONFIGURED IN
ANY ORDER,

PRELIMINARY TESTING

THE APPROPRIATE STAND ALONE DIAGNOSTICS MUST BE RUN TO VERIFY THE
CpU, AND THE COMMUNICATIONS DEVICE, THEN A DEC/Xit EXERCISER
USING THE CONVENTIONAL (MAINTENANCE MODE) DEC/Xii{ MODULES FOR THE
COMMUNICATIONS DEVICEs MUST BE RUN, IF BOTH THESE STEPS PASS
SUCCESSFULLY, DECNET DEC/X11 MAY BE ATTEMPTED,

PROGRAMMING CONSIDERATIONS

A, OTHER THAN THE REQUIREMENTS MENTIONED IN 3 REGARDING THE
ORDER IN WHICH MODULES MUST BE REQUIRED, THESE DECNET DEC/Xit
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/X11
MONITORS AND ALL OTHER MODULES, THE ONLY OTHER EXECPTION IS
THAT FOR A GIVEN COMMUNICATIONS DEVICE, THERE WILL NOW BE 2
DIFFERENT DEC/X1§ MODULES CAPABLE OF BEING RUN, THE OLDER
MAINTANCE MODE TYPE REQUIRING NO CONNECTIONS T0 THE
COMMUNICATION DEVICE, AND THE NEW DECNET TYPE REQUIRING A
COMPLETED COMMUNICATIONS PpATH, IT WILL BE POSSIBLE (AND
SOMETIMES DESIREABLE) TO CONFIGURE 2 DIFFERENT DEC/X11
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/X11 MODULES, IT IS POSSIBLE TO HAVE
MANY NODES CONNECTED IN A NETWORK, ALL RUNNING DEC/X11t
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/X11 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 COMpPLICATIONS AND LARGE

# THESE ARE DESCRIBED IN THE DECNET DEC/Xi1 USER’S GUIDE,

SEQ 0096
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178
176
177
178
179
180
1681
182
183
184
185
186
187
1860
189
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 TIME, TIT 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, 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/X11 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,

6, OPERATING PROCEDURES

THE MODULE IS CONFIGURED, LOADED, AND RUN As SPECIFIED IN THE
DEC/X11 REFERENCE GUIDE,

B, CONSOLE SWITCHES ARE STANDARD FOR DEC/X11

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

ALL ONESs

ALL ZEROS

ALTERNATING ONES AND ZEROS

A DIGIT (4 BIT) REPEATING COUNT PATTERN
A PRECANNED ASCII MESSAGE

USER SPECIFIED BY TYPING IN

THE N2A? MODULE WILL MAKE ANY AUTOMATIC PHONE CONNECTIONS
USING ANY DN=11°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 EXERCISING PHASE,

E, THE N2A? MODULE 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 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 BASIS); EVERY N PASSES THIS
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207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
229
229
230
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
258
259
260
261
262
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(6)

20«MAY=76 12:29 PAGE 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 [F 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,
(LOCATINN 166 1S 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,(LOC 164x¥) OF COURSE DEC/X1i1 KEEPS TOTALS FOR
THE ENTIRE RUN, REGARDLESS,

LOCATION 166 INDICATES HOW MANY ITERATIONS SHOULD BE
DONE BEFORE AN END OF PASS IS5 CALLED, AN ITERATION IS
NORMALLY ONE TRANSMIT AND ONE RECEIVE, IN EITHER ORDER,
THE DEFAULT VALUE Is 8,

LOCATION 1780 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 176 IS THE
NUMBER OF SECONDS TO WAIT FOR THE SMALLEST TIME OUTS,
SOME TIME OUTS WILL BE A MULTIPLE OF THIS FACTOR,
DEFAULT IS 3¢ 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 FROM TESTING, IF BEFORE THIS LEVEL IS
REACHED, AN ITERATION IS CORRECTLY COMPLETED, THEN THE
ERROR COUNT WHICH IS COMPARED TO LOCATION 72 IS RESET
TO ZERO, THE DEFAULT IS te,

LOCATION 174 CONTAINS 2 IDENTICAL BYTES FOR USE AS SYNC
CHARACTERS, THE DEFAULT IS 113226 WHICH Is 2 BYTES OF
226, IF THIS 1S 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,

LOCATION 176 IS AN ADDRESS, IF THE OPERATOR WANTS TO
RUN THE DEVICE IN RECEIVE=-ONLY MODE, HE SELECTS THt LINE
FOR HALF DUPLEX, POINT=TO=-POINT, SLAVE, (BIT 7 = 1,
BITS 4,5, AND 6 = 9°S IN THE PHYSICAL LINE TABLE, SEE
ITEM 6=F=9 BELOW), THEN PATCH THE LOCATION POINTED TO
BY LOCATION 176 FROM A 4@1 TO A 24¢, THIS WILL CAUSE
ALL LINES BEING TESTED IN HALF DUPLEX, POINT=TO«POINT,
SLAVE BRY THIS MODULE TO RUN IN RECEIVE ONLY MODE, THIS
LOCATION MAY BE PATCHED BACK TO A 491 TO RESUME NORMAL
REC=TMT TESTING,

SEQ 0098



NPBA DEC/X{1
NPBA,P11

263
264
265
266
267
208
269
270
271
272
273
274
275
276
21
278
279
280
201
202
283
284
285
286
287
288
289
299
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
3os
309
310
311
312
313
314
315
316
317
318
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7 LOCATION 200 1S 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 = 1°S, BITS 4 AND 6 = 6°S IN THE PHYSICAL-LINE TABLE,
SEE ITEM 6-F=9 BELOW,) THEN PATCH THE LOCATION POINTED
TO BY LOCATION 208 FROM A 481 TO A 240, THIS WILL CAUSE
ALL LINES BEING TESTED IN HALF DUPLEX, POINT=TO=POINT,
MASTER BY THIS MOODULE TO RUN IN TRANSMIT ONLY MODE, THE
LOCATION MAY BE PATCHED BACK TO 4¢1 TO RESUME NORMAL
TMT«REC TESTING,

LOCATIONS DVA, VCT, BR1 AND BR2 MUST BE SET TO PROPERLY MATCH
THE FIRST DEVICE TO BE TESTED BY THIS MODULE,

ERROR REPORTING

A,

C'

ERRORS ARE EITHER TOTALLED AND pPRINTED AS SUMMARIES ON A LINE
BY LINE BAsIs, OR THEY ARE PpRINTED AS THEY OCCUR, SEE
SECTION 6F1, THEY ARE 2 CLASSEs OF ERRORS DATA ERRORS AND
OTHER ERRORS,

DATA ERRORS ARE ACTUALLY REPORTED BY THE N1iA? MODULE BECAUSE
THIS IS WHERE THE SHARED DATA COMPARE ERROR ROUTINE IS
LOCATED, SO ALL DECNET DEC/X11 MODULE DATA COMPARE ERRORS
LOOK LIKE THE STANDARD DEC/X11 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/X11 MODULE WHICH CALLED
THE N1A? MODULE To DO THE COMPARE, IN OTHER 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 EVERY TIME A NEW MESSAGE IS TO BE CHECKED,

(3) ACSR CONTAINS THE ADDRESS OF THE DECNET DEC/X1ii MODULE
WHICH CALLED THIS ROUTINE TO HAVE ITS MESSAGE CHECKED.

4) SBADR CONTAINS THE LINE # OF THE DEVICE WHICH HAD THE
DATA FRROR,

(5) WASADR CONTAINS THE COUNT (IN OCTAL) OF WHICH CHARACTER
IM THE MESSAGE THIS BAD CHARACTER WAS,

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

OTHER ERRORS ARE REPORTED USING THE NORMAL ERROR CALL 1IN

SEQ 7099
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320
321
322
323
324
325
326
327
328
329
330
331
332
33
334
335
336
337
338
339
340
341
342
343
344
345
346
3
348
349
3se
351
352
353
354
35S
356
357
358
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3690
361
362
363
364
365
366
367
368
369
370
374
372
373
374
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DEC/X11 CSRA AND ACSR ARE STANDARD, STATC CONTAINS A CODED

ERROR NUMBER, WITH THE CODE BEING CONSISTENT 1IN ALL DECNET
DEC/X11 MODULES, THE LOW ORDER 2 DIGITS OF STATC CONTAIN
WHICH LINE HAD THE ERROR THE OTHER DIGITS CONTAIN THIS CODE:

0018XX REC TIME OUT

0020XX TMT CLOCK LOSS

28308X%XX HEADER CRC ERROR

0040XX M8G CRC ERROR

@950 XX TMT TIME OUT

PY6OXX TMT NON-EXISTENT MEMORY
2070XX TMT LATENCY

0100XX REC DATA PARITY ERROR
0110XX REC NON-EXISTENT MEMORY
0120XX REC CLOCK LOSS

8200XX REC FRAMING ERROR
0400XX 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 NiA?
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,

ON pOWER«FAIL, POWER-UP CONDITIONS, DECNET DEC/X11 MODULES
WILL DROP THEMSELVES, THIS IS DONE BECAUSE THE 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 PpHYSICAL LINE TABLE, (SEE DECNET
DEC/X11 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 THEN TRANSMITS A

MESSAGE BACK, 1IT WILL REPORT ERRORS ON EXCESSIVE WAITS,

B, POINT=10=-POINT MASTER, 1IN THIS CASE THE LINE SENDS A MESSAGE
AND WAITS TO RECEIVE ONE 1IN RETURN, IT THEN CHECKS THE
RECEIVED MFSSAGE, IF IT TIMES-OUT, IT TRANSMITS AGAIN, IT
WILL CONTINUE TO TIME OUT AND RE=-TRANSMIT UNTIL EITHER A
MESSAGE Is RFCFIVED, OR IT TIMES OUT COUNT EQUALS LOCATION

SEQ 0100
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376
3717
378
379
380
38t
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
4908
499
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
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172, THE ERROR TOLFRATION LEVEL, (SEE SECTION 6F4), IT WILL
THEN REPORT AN ERROR AND BEGIN AGAIN, AFTER THE NUMBER OF

CONSECUTIVE TIME-QUT ERRORS REPORTED EQUALS LOCATION 172, THE
LINE WILL BE DROPPED,

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

POINT=TO«POINT MASTER-TRANSMIT ONLY, IN THISs MODE THE LINE
JUST TPANSMITS AND THEN TRANSMITS AGAIN ,ETC,

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,

4 NOT YET IMPLEMENTED

MULTI-DROP SLAVE, 1IN THIS MODE, THE LINE WILL WAIT FOR A
MESSAGE WITH THE MATCHING ADDRESS, THEN IT WILL TRANSMIT A
MESSAGE,

# NOT YET IMPLEMENTED

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

TIMES

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 VAKY TREMENDOUSLY FROM THESE!

=RUNNING ALONE, 1 LINE ON AN 11/05 AT 969Y@ BAUD,HALF DUPLEX,
POINT=TO=POINT, WITH A 512 CHARACTEK MESSAGE, TAKES 15
SECONDS,

AT VARIOUS MONITOR CALLS THROUGHOUT THIS MODULE, IT Is LIKELY THAT
INES ARE RUNNING, A MONITOR CALL CAN BE MADE AND BEFORE CONTORL IS
TO THE MODULF, THE OTHER LINE MAY CAUSE THE EXACT SAME CALL TO BE

N FACT, WHEN RUNNING 2 LINES FULL OUPLEX, IT MAY BE POSSIBLE TO HAVE
TO THE MONITOR FROM ONE SPOT IN THE MODULE, BEFORE THE FIRST CALL IS

FROM, THIS IS WHY AT SUCH CALLS, THE CODE SETS COUNTERS
OING CALLS, S0 THAT WHEN IT IS RETURNED TO, IT CAN KEEP WHICH
WHAT STRAIGHT,

SEQ 0101
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431

432

433 NOTE 2 WHEN RUNNING 2 LINES LOOPED TOGETHER FROM THE SAME MODULE

434 THE LOW ORDER ONE (PER DVC, LOC,14) SHOULD BE SLAVE AND THE HIGH ORDER

435 ONE SHOULD BE MASTER,
436 ]
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437
438
439
440
441
442
443
444
445
446
447
448
449
459
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
4606
467
468
469
479
471
472
473
474
475
476
417
478
47

480
481
482
483
484
485
486
487
488
489
490
491
492

2080009 °
#000v0°

$02009°
930000°
832925 °
939006°
080010°
200012°
2300£2°
$00014°
993216°

7#A00e20°
#80022°
"0024°
80026 °
980031
800032
80800634 °
#00036°
900040°
000042°
880944°
[ LI.EYT
PVG050 "
$98052°
p0BAS2"
820954
PO02S4°
200056 °
800060 °
0800062°

820164

POR164°

802166°
200170°
08172
000174°
99176°
ndp200"°

8508116 948502 240
goe

[ LLLLAY

892904
240
242

380001

[-LLEE 1

142000
A909332°
pV0164°
Bv0o9e9
[LLLIT)
390020
800000
Pvo98a
260000
BP2ABY
[LIIT.T)
[ZITLT
[LILLL

820000

820002
802000
800000
800540°

8rRL00

090419
343936
Boo012
113226
¥21156°
VB1500°
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493
494
495
496
497
498
499
508
501
502
503
S04
58S
506
587
508
509
510
511
512
513
514
515
S16
517
518
519
523
521
522
523
524
525
526
527
528
529
53¢
531
532
533
534
53S
536
537
538
539
540
541
542
543
544
545
546
547
548

830202°
300204°
980206 "
p80212°

9262127
900213°
B822214°
8202157
804216°
900217°
n60228°
$e0221°
$80222°
860223°
PP0224°
POO225°
BYB226°
6002277
©92230°
9002317

$30232°
200233°
POB234°
9002357
900236
89002377
828240°
#02241°
900242°
9900243°
300244°
800245°
#00246°
880247°
9002527
909251 °

va2ege
020203
600000
(L4 0

020
fa1
692
083
004
2es
096
Ae7
8190
(28]
»12
@13
214
015
216
7

230
aa0
289
200
LT
LL.E)
#92
209
098
ege
008
-1
ven
o3
02¢
200
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I0MOD <NPBA >, 1,4,5,%
MODULE 140000,NPBA (1,4,5,5,
.TITLE NPBA DEC/X§1 SYSTEM EXERCISER MODULE

SEQ 2103

; DDXCOM VERSION 4 9/6/15
LLIST  BIN
2] - e - e *
BEGING
MODNAM: .ASCII /NPBA / $MODULE NAME,.
XFLAG: LBYTE  OPEN sUSED TO KEEP TRACK OF WBUFF USAGE
ADDR:  1+@ 318T DEVICE ADDR.
VECTORS 449 ;18T DEVICE VECTOR,
BR1i: .BYTE  PRTY5+@ :18T BR LEVEL,
BR2:  .BYTE  PRTVS.p 7280 BR LEVEL,
DVID1: 4% ;DEVICE INDICATOR 1.
SR11 OPEN ;SWITCH REGISTER 1
t b sEERDRS e (22222 CEEBBERCERRERREE
STAT: 140008 $STATUS WORD.
INIT;  START 3MODULE START ADDR,
SPOINT: MODSP ;MODULE STACK POINTER,
PASCNT: @ . ;PASS COUNTER.
ERRCNT: @ ’ . $ERROR COUNTER,
SVR@:  OPEN. . . 3LOC TO SAVE Re,
SVR1:  OPEN - :LOC.TO SAVE Ri,
SVR23 _OPEN . ;LOC TO SAVE R2.
SVR3:  OPEN ’ ;LOC TO SAVE R3,
SVR4:  OPEN 3LOC TO SAVE R4,
SVRS:  OPEN sLOC TO SAVE RS,
SVR6:  OPEN ;LOC TO SAVE Ré,
CSRA3  OPEN 3ADDR OF CURRENT CSR,
SBADR: 3ADDR OF GOOD DATA, OR
ACSR:  OPEN ;CONTENTS OF CSR,
WASADR? sADDR OF BAD DATA, OR
ASTAT: OPEN ;STATUS REG CONTENTS,
ASB3 OPEN SEXPECTED DATA,
AWAS:  OPEN sACTUAL DATA,
RSTRT: RESTRT 3RESTART ADDRESS AFTER END OF PASS
REPT  SPSIZ ;MODULE STACK STARTS HERE,
JNLIST
JWORD @
LLIST
+ENDR
MODSP3

RALIZITIZITET L =

JGLOBL WAIT, TIME, HSG8IZ, CKMSG, CRCMSG,MSGHED, MSG,PWRCNT

.GLOBL _DEVSET

2 v s

EPORT: # 3FLAG, IF =8, THEN ERRORS ON RECEIVED MSG’S

$ARE TOTALLED AND PRINTED EVERY & PASSED
31F =@, ERRORS ARE _.ALL REPORTED AS THEY HAPPEN,

LPCNT: 1@ :ITERATIONS PER END PASS CALL
TIMELN: 38. :TIME OUT FACTOR,. IN SECONDS
ERRLVL: 18, 3NUMBER OF ERRORS TOLERATED
SYNC3: 113226 32 BYTES OF SYNC CHARACTER
ONEREC 1 ADDRESS OF WHERE 240 GOES
ONETMT $ADDRESS OF WHERE 249 GOES

MACY{1 27(732). 28=MAY=76 123129 PAGE 12

SPARE1: @
SPARE2: ©
SPARE3: @
SPARE4: 9@

sPHYSICAL LINE TABLE. BYTE @ CONTAINS THE PHYSICAL
sLINE # FOR THE FIRST LINE TO BE RUN, BYTE 1 WILL BE

; THE PHYSICAL LINE RUN SECOND, ETC,

sEACH BYTE IN THE TABLE HAS THE FOLLOWING BIT MEANINGS:

;BIT @=3 PHYSICAL LINE # -
;BIT 4 @ FOR POINT~TO POINT, 1 FOR MULT1-DROP
3BIT § @ FOR SLAVE, 1 FOR MASTER (DERIVED FROM SR1)
;BIT 6 @ FOR HALF DUPLEX, i FOR FULL
;BIT 7 @ DO MOT TEST, ! TEST (DERIVED FROM DVID})
PHYTAB: ,BYTE 8

.BYTE 1

.BYTE 2

W.BYTE 3

BYTE 4

.BYTE 5

JBYITE 6

.BYTE 7

.BYTE 18

BYTE 11

.BYTE 12

L.BYTE 13

LBYTE 14

+BYTE 1%

LBYTE 16

.BYTE 17

;ERPTAB ,KEEPS TRACK OF RETRY ERROR COUNTS FOR
;EACH LINE

ERRTAB: .BYTE
+BYTE
+BYTE
+BYTE
.BYTE
BYTE
+BYTE
.BYTE
+BYTE
+8YTE
+BYTE
.BYTE
«BYTE
+BYTE
«BYTE
«BYTE

PRI TES

FCOUNT TABLE KEEPS TRACK OF # OF BAD MsG’S

SEQ A104
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549
$s9
551
582
583
554
555
556
557
558
559
563
S61
562
563
564
56S
566
567
568
569
ST
S71
572
573
574
575
576
s717
578
579
580
581
582
583
584
58S
586
587
588
589
59¢
591
592
593
594
595
596
597
598
599
694
6021
602
693
604

900252°
900253"
800254 °
#90255°
820256 °
200257°
900260°
P980261°
800262°
930263°
$00264°
P00265°
820266°
9008267°
#028270°
900271°

900272°
#20273°
8006274°
820278°
900276°
#082277°
9008300°
900301 °
#30302°
990303 °
800304°
280305 "
9003086°
809307°
8002310°
8003117

0003127
8008313°
#00314°
V08315°
9003167

290
209
*a0
a0
68
#00
L[]
289
0oY
200
299
vge
ope
008
L1
op8

°g9
201
882
903
o014
CI'H)
¢86
2907
219
611
212
013
214
215
216
017

377
n”n
3717
377
317
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625
636
647
698
609
61@
611
612
613
614
615
616
617
618
619
629
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
65@
651
652
653
654
655
656
657
658
659
660

92a3317°
990322°
980321°
900322°
920323°
800324
2803257
8403267
820327°
»30330°
LILERRN

800332°
P00336°
000340°
8903447
920359°
902354°
020362°
200366 °
9008379°
908372°
900376 °
#00400°
3804047
82308412°
000414 °
#0416°
920424 °
902426°
O34’
poa4dn’
0004427
800444°
8004507
000452°
200454°
0284627
830466 °

000474
#00%502°
[ LLET 1%
90512°
900514
800520°
920524 °
909526°
920532°
¥20536°

3717
317
17
377
377
m”m
3
177
i
1717?
n

preree
921032
194403
p1270S
804567
8127867
812704
[I-TRI:1J
183093
156741
00402
146741
135001
920127
PI1364
926727
901406
812767
216700
800750
90852081
at67n0
135721
196013
812762
a12712
112767

916768
862709
820127
281356
nOSeL7
205767
2B1425
te4187
194437
AB@To6

177456

odeo0e”
eeavan’
8000006
000200

000232°

204262
904254
000040
8092117
004236
200049
177356
177336

000409
2080002
900202

177474
e0p01e
000232°

904136
#08000G

208000 "
9cooua’

294276

000040

004224

L2
177501

en0sa2
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ECOUNT: ,BYTE
sBYTE
+BYTE
+BYTE

+BYTE

+BYTE

+BYTE

«BYTE

+BYTE

+BYTE
1
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H
$MULTI=DROP STATION ADDRESS TABLE

IBYTE @ IS THE MULTI-DROP STATION ADDRESS

;FOR LOGICAL LINE @, BYTE { IS FOR LOGICAL LINE 1, ETC,
;THIS ENTRY ONLY HAS MEANING IF CORRESPONDING

sBYTE IN PHYSICAL LINE TABLE HAS BITS ¢ AND 7 SET

IE MULTI-DROP SLAVE TO BE TESTED

;AND BIT S OFF,
MDATAB: ,BYTE
+BYTE
«BYTE
+BYTE
+BYTE
+BYTE
+BYTE
«BYTE
«BYTE
+BYTE
«BYTE
JBYTE
<BYTE
.BYTE
BYTE
BYTE

H

sMULTI=DROP STATION ADDRESS MENU TABLE

sTHIS TABLE INDICATES TO ANY LINE RUNNING AS
sMULTI=DROP MASTER, WHICH STATION ADDRESS To
SATTEMPT TO EXEPCISE ON THE MULTI<DROP LINE

sIT ALLOWS UP TO 15 DIFFERENT STATIONS TO BE

E, EACH BYTE WHICH IS NOTs=}

;s INDICATES A STATION ADDRESS TO BE TESTED, EACH
;STATION IS TESTED, BY THE ORDER OF THE TABLE,
sUNTIL THE FIRST OCCURANCE OF A =1 (BINARY 11111111)

;TESTED ON A LIN

i

MDMTAB: .BYTE
+«BYITE
+BYTE
+BYTE
+«BYTE

MACY11 27(732)

+BYTE
+BYTE
+«BYTE
+BYTE
<BYTE
+BYTE
«BYTE
+BYTE
+BYTE
+BYTE
+BYTE

START: MOV
BNE
ENDS,BEG

18: MOV

JSR

MOV

282 Moy

362 ASL
BCC
BISB
BR

48: BICB

581 CLRB
Cup
BNE
CcHP
BEG
MOV
noy
BR

683 INC
MOy

78: TSTB
BPL
MOV
MoV
L1 )

MOV

B8s: ADD
CMp
BNE

962 CLR
T8T
BEQ
BREAKS, B8
BREAKS, 8
BR

-1
-1
-1
-1
-1

20+MAY=T76

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

DVID1,RE

18

IN

4BEGIN,RS
RS,DEVSET
#2090, MASK
EPHYTAB+16,,R1
RO

48

MASK,«(R1)

Ss
MASK,=(R1)
32,(R1)
R1,8PHYTAB=1
3s

MASK, 940

Y]

140, MASK
SRi,Re

k1

R§

ADDR,RO
(R1)+

8s

1400, 4(R0Q)
82, (Ra)
2202,SYINC+1

SYNC,2(RO)
110,R0

K1, 9PHYTAB+16,
78

MSGCNT

WAIT

RESTRT

EGIN

EGIN

9s

12129 PAGE 14

3GET DEVICES TO BE TESTED
3ANY ACTIVE?

H

;PREPARE FOR NXT JSR

360 ASK FOR PARAMETERS
;SET UP MASK

;GET END OF DEVICE TARLE
;CHECK EACH BIT

:8R IF NOT ON

$SET THIS LINE ACTIVE

JCLEAR THIS LINE

3CLEAR ECOUNT TABLE

;DONE?

3BR IF NOT

:BEEN HERE BEFORE?

;BR IF YES

;SET UP MASK

;GET SLAVE/MASTER INFO

;GO SET UP

3GET PHYTAB ADDR

sGET DEVICE ADOR

sDEVICE ACTIVE?

;BR IF NOT

$RESET DEVICE.

3SET DATA TERM READY

§SET BITS FOR DEC MODE AND
; INHIBIT AUYO«CRC

;WHITE PARAMETER CONTROL RLGISTER

1BUNP RO

;O0NE?

;BR IF NOT

;COUNTS WHEN TO DO SUMMARY

:LINES SET UpP?

sBR IF YES

; TEMPORARY RETURN TO MOMITOR,...

;THEN CONTINUE AT NEX1 INSTRUCTION,

sWAIT TILL WAIT 1S CLEARED BY NET2

i THRUUGH=OUT THE PROGRAM MANY LOCATIONS ARE REFERENCED

;OFF OF (R4},

THIS 1S A MEANS OF KEEPING Tw0 SETS OF

JVARIABLFS, ONE FOR EACH OF THE ACTIVE LINES,

SEC 0105

SEQ @106



NpBA DEC/X11 SYSTEM EXERCISER MODULE
NPBA,PI1

661
662
663
664
665 POOS46° BPSTE6T ©BVGBOG
666 PUOSE4’ BB1402
667 800546° 134423 000000°
668 900552° 0850884
669 PPO554° 916706 177244
670  P0PS68° 885067 004246
671 POB564° 9I5867 @P4244
672 000573° pPSB6T 004242
673 ®68574° 585967 04248
674 802608° POSE6T 904236
675 B00624° 885267 804234
676 909610° PASA6T 004232
677 900614° 905867 004232
678 DO2620° PISP67 PO4226
679 #2062%1° §9S067 004224
686 $93630° 995067 904222
681 §80634° p¥Se67 004220
682 200640° 905667 094216
683 B20644° PASE67 004214
684
68S 990653° POSA6T 004154
696 900654° @85067 204146
687 930668° 912767 ©00212° 083774
688 POB666° POSELT 94826
689 90@672° 826727 963764 000232°
698 909700° §O1442
621 3a30702° 916788 aG17S4
692 823706° p19@864 204726°
693 003712° 105068 ©00820
694 $20716° 295267 863740
695 #08722° 1112230
696 900724° 882362
697 800726° B16781 177054
698 #00732° 0904767 004130
699 900736° B19164 ©804664°
769  POBTA2° ple7ol 177042
741 @90746° PO4T6T 004114
782 900752° P10164 @084670°
703 @30756° 395267 903736
7804 BO0T62° BA5064 9§B4742°
705 @00766° 925364 905022°
706 9I0772° 832790 POOO20
A 7907 @08776° 801377
708 $21009° 800427
799
718
711 #31242° 95767 903712
7512 BUies’ 581402
713 ©01010° 220167 083346
714 BO1214° 312701 200212°
715 891020° 1085721
716  933022° 190405

NPBA DEC/X11 SYSTEM EXERCISER MODULE
NPBA,P11

717 ©#901024° 822701 000232°

7168 981038° pe1d73

719 991032° 194483 (ABE000°

720

721 PP1036° 212767 0990¢1 2803764
1¢<

723 WO1044° pa5767 803756

724 ©21050° 8P1002

725 901052° pBR167 093420

726

727 901856°

728 901056° 104400

729

730 901068° P12764 000001 905316°
731 $01066° 932790 906120

732 901872° 9Y1402

733 981074 900167 000512

734 901109° 205061 0050167

735 #91184° 932707 PO2A4Q

736 901119° 801141

737

738

735 @8d1112°

740 #01112° Pled6d 904674 004700°
741 621120° 16764 000800G 094704 °
742 221126° 962764 000012 §B4ATE4"
743 901134° 216764 177030 pe4718”
744 901142° 966764 177022 004710°
745 $01150° 984767 008766

746 BO1154° PUP462

747 $91156° 309401

748 901160° 3P2432

749 #21162° 912764 PBOPOIG 8A4752°
750 #901170° 816764 0BPV0IC 804762°
751 @21176° 862764 200012 004762°
752 #01204° 912764 000604 0P4T66°

353 @Eiziz® Si3753 $3ii53° SHiTSE°

7335 SPicid BiciSF Ciiive FESI0S
754 #01220° 994767 002744

755 #931224° §16764 176740 0947727
756 @91232° pP4T767 002172

757 901236° §BA423

758 ©991248° 42774 Q09004 DA4664°
759 B01246° BO5264 0047427

760 #31252° 926764 176716 0BO4T42°
761 $901260° 983314

762 891262° 805367 003432

763 #01266° B16403 004664°

764 #01272° 942713 17777%

765 921276° 7AS063 000204

766 901302° 800167 177364

767

768

769 9Y13086° B42774 89004 BAA664°
776 931314° 12703 177777

771 961326° 3ve4o1

772 #81322° @ases?

MACY1{ 27(732) 20-MAY=76 12:29 PAGE 15

$R4 ALWAYS CONTAINS A @ IF THE PROGRAM IS CURRENTLY
$REFERENCING LINE @ OR A 2 IF IT IS REFERENCING

JLINE 1,
RESTRT! TST PWRCNT ;HAS THERE BEEN A POWERFAIL
BEQ 18 ;CONTINUE IF NOT,
ENDS, BEGIN 3
182 CLR R4 ;FIRST ACTIVE LINE
MOV SPOINT,R6 sINIT STACK
CLR DROPR4 sCLEAR ALL EXIT FLAGS
CLR DROPR4+2
CLK DTERR4
CLR DTERR&¢2
CLR CRCR4
CLR CRCR4+2
CLR RCTOR4
CLR RCTOR4+2
CLR TXTOR4
CLR TXTORA+2
CLR FDBKR4
CLR FDBKR4+2
CLR CHKR4
CLR CHKR4+2
CLR PASTIM 3CLR PASS TIME FLAG
CLR BRKFLG sCLR FLAG THAT SAYS WE’RE IN BREAK
MOV SPHYTAB,NXTLIN ;POINTS TO NEXT LINE TO TEST
CLR LINACT ;SHOW NO LINES ACTIVE
GETNXT: CMP NXTLIN, $PHYTAB#+16,3DONE ALL LINES?
BEQ DONE 3BR IF SO
MoV NXTLIN,R@ :GET ADDR OF NEXT LINE
MOV R@,CURLIN(RE)  ;SAVE IT
CLRB 28(R0) 3CLEAR RETRY COUNT FOR THIS LINE
INC NXTLIN ;BUMP FOR NEXT TIME
MOVB (R®), RO ;GET PHYSICAL LINE BYTE
BGE GETNXT $BR BACK IF BIT 7 NOT ON
MOV ADDR, R1 $SET UP 10 CALC ADDR
JSR PC¢GETADR 7GO CALC ADDR
MOV R1,DVABAV(R4)  3;SAVE DVA FOR THIS LINE
MOV VECTOR,R1 $SET UP TO CALC VECTOR ADDK
JSR PC, GETADR 3GO CALC
MoV R1,VCTSAV(R4)  3SAVE IT
INC LINACT 38HOW A LINE’S RUNNING
CLR LOOP(R4) sCLEAR ITERATION COUNT
CLR RCVTOC(R4) 3CLR REC TIME OUT COUNT
BIT 120,R0 3MULTI DROP OR NOT?
BNE MD 3BR IF IT IS
BR PP $BR IF NOT TO P TO P
;
3
DONE:  TST LINACT 3ANY LINES RUNNING?
2EQ 18 38R IF NO
JMP TIMCHK 3IF YES GO CHECK FOR TIME OUT
183 MOV S$PHYTAB, R} $MUST CHECK IF MAYBE ALL LINES DROPPED
28 TSTB (R1)+ ;IS THIS LINE STILL SELECTED?
BMI 3s 3BR OUT IF YES

MACY11 27(732) 20=-MAY=76 12129 PAGE 16

cup $PHYTAB+16,,R1 ;CHECKED ALL 16?7
BNE 28 §BR BACK IF NO
END$,BEGIN H
3
3s: MOV 21,PASTIM 3SHOW IT IS TIME FOR ENDPAS
;FOR BREAK LOOP
TST BRKFLG sARE WE IN A BREAK LOOP?
BNE 48 38R IF WE ARE
JHP EPASS 3GO DO END OF PASS
:
48
EXITS $EXIT TO MONITOR, MODULE WAIT FOR INTERUPT.
3POINT TO POINT
PR3 MOV #1,FDFLAG(R4)  jSAY WERE FULL DUPLEX
BIT $100,RO 3HALF OR FULL DUPLEX?
BEQ 18 ;BR IF HALF
Jup PPFD 3JMP TO FULL DUPLEX ROUTINE
183 CLR FDFLAG(R4) ;CORRECT FLAG CAUSE WERE NOT FD
BIT $#42,R0 $SLAVE OR MASTER?
BNE PPHDM 3BR IF MASTER
H
$POINT TO POINT, HALF DUPLEX, SLAVE
PPHDS:
MOV AMSGBF (R4),RECADR(R4) ;SET UP INPUT AREA
MOV MSGSIZ,RECCNT(R4) ;SET UP COUNT
ADD 912,RECCNT(R4) 3CORRECT FOR HEADER AND CRC
MOV TIMELN,RECTIM(R4) 3HOW LONG TO wAIT
ADD TIMELN,RECTIM(R4) 3DOUBLE IT
JSR PC,REC 3GO RECEIVE DATA
BR FERR ;B8R TO ERROR ROUTINE
ONEREC: BR 18 3MAKE THIS A NOP=240 TO
BR PPHDS2 300 ONE-WAY=IN (REC, ONLY)
182 MoV WNSGHED, TXADRi (R4) jGET MESS ADR
MOV MSGSIZ,TXCNT1(R4) GET MSG SIZE
ADD #12,TXCNT1(R4) ;CORRECT FOR HEADER AND CRC’S
Mov #4, TXCNT2(R4) $SEND 4 FILLS AFTER MSG
uMaw 3
JSR PC,CTS 3GO GET CLEAR TO SEND
MOV TIMELN, TMTTIH(R4) 3GIVE ‘EM 1/2 MINUTE
JSR PC, TNT 36O TRANSMIT
BR DERR 3BR TO ERROR ROUTINE
BIC $4,0DVASAV(R4) KILL REQG TO SEND
PPHDS2: INC LOOP(R4) sCOUNT AN ITERATION
cup LPCNT,LOOP(R4) 3DONE ENOUGH|
BGT PPHDS ;NO, GO DO ANOTHER TIME
LNDONE: DEC LINACT
MOV DVASAV(R4),R3  ;GET DEVICE ADDRESS
BIC $177775,(R3) $XILL ALL BUT DTR
CLR 4(R3) ;KILL TRANSMITTER TOO
Jup GETNXT ;YES DO NEXT LINE
;
DERR:  BIC $4,0DVASAV(R4) ;KILL REw TO SEND
MOV t=1,R3 $SET FLAG FOR WHICH RETURN
BR FERRL

FFRR: CLR R3 sSET FLAG FOR wHICH RETURN

SEQ 2107

SEG @108



NPBA DEC/X11 SYSTEM EXERCISER MODULE
NPBA,.P11

773 $01324° 1640t PO4726°

774 ©01330° 195261 900020

775 901334° 126167 P§OAG20 176630
776 991342° pB2003

777 #21344° pOSTA3

778 ©@81346° 981723

779 9013%58° 200736

780 991352° 142711 Q00200

781 991356° PB5264 905032°

782 ®21362° 184411 ©11206° govove’
783 901370° 895767 @03436

784 901374° 881402

785 901376° §05204

786 @21409° POO4O2

787 PB1402° 912704 0006002

788 991486° 885364 pEe5032°

789 #81412° 200723
799

791

792

793

794 901414°

795 991414° 912764
796 901422° 216764

2000006 V84752°
90008PG 2M4762°

797 ©91430° 962764 000012 0047627
798 PO1436° 912764 200004 004766°
799 901444° P12764 P11202° 094756°
800 po1452° V04767 002512

801 941456° 916764 176506 @04772°
802 901464° PP4767 001740

883 921470 202434

804 #01472° p42774 009004 004664°

805 BY1SP0° pPodal
806
807
808 081502° poadl?
09 901504° B16464
810 ©281512° 916764

004674° 004700°
P000GBG AP4T04°

811 001520° 962764 @012 004704°
812 901526° P16764 176436 @04710°
813 901534° pR4767 0200402

814 AB1540° PPB413

815 931542° §PS264 0047427

816 901546° 826764 176414 0@04742°
817 801554° 9p3317

818 901556° 8AB16T 177500

819

820

821 921562° 942774 0QO0PP4 PO4664°
822 9R1S7@° P16481 004726°

823 @801574° 185261 Q00020

824 90160D° 126167 009020 176364

825 P81606° B2261
826 981610° PUATSH
827
828

NPBA DEC/X11 SYSTEM EXERCISER MODULE
NPBA,P11

829

83e

831 #91612° 032708 008040

R32 #01616° 61033

833 p21628° 012764 177777 p0Sd16°
834 P21626° 804767 Q02336

835 P91632° Pr646d
836 9O1640° B16764
837 901646° §62764
838 P21654° PO4T67
839 901669° 8PRSOD
840 901662° 009441
841 ©21664" 212764
042

843 ©01672° D16764

904674° oa4lon’
3000006 2A4704°
080012 004704°
280262

800000G 674752°

800000G P04762°

844 9O1700° 062764 000012 PA4762°
845 ©01706° 812764 @90004 004766°
046 981714 v12764 ©11202° 0B4756°
847 901722° 004767 001502

848 981726° PYR4SS

849 901730° pAB412

852 901732° 612708 @02130°

851 BO1736° 816741 176226

852 @91742° p66701 176222

853 901746° 812782 900000

854 0081752° 902167 8082330

853

856 $01756° 112764 000091 ©nS002°
957 PO1764° 104409

858

859

860 801766° 805764 @9S5002°

861 #01772° po1928

862 801774° 005264 505056°

863 9092000° 1744237 00000"

864 PO2004° 104427 @O0000°

065 PP2018° PUST67 003042

866 $82014° PO14p2

867 PB2P16° 0PS0BY

866 ©§02020° 00422

869 ©42022° 312784 900002

870 ©02026° P85364 085056°

71 882032° 800755

872 #02034° PO5264 0047427

73 9920407 926764 176122 ©o4742°
874 902046° 9F3271

875 902050° 942774 @00004 LO4664”7
876 @02056° BEOL6T 177200

877

a78

879

988 MB2062° 812761 0A0BI ¥@5402°
681  902278° 812764 177777 AA4722°
882 MB2A76° B16401 004T26°

83 PY2102° 195261 000020

804 @A2106° 126167 0DAGA2A  1760SK

MACY1y 27€732) 208=MAY=T76 12:29
FERR1: MOV CURLIN(R4),R1
INCB 20(R1)
CHPB 28(R1)+ERRLYL
BGE DROP
TST R3
8EQ OMEREC
BR PPHDS2
DROP:  BICB $200, (R1)
INC DROPR4(R4)
MSGNS, ADROP,BEGIN
TST DROPR4
BEQ 1§
CLR R4
BR 28
183 MOV 12,R4
283 DEC DROPR4 (R4)
BR LNDONE
H
;POINT TO POINT HALF DUPLEX MAST
j
PPHDM:
MOY $MSGHED, TXADR] (R
MOV MSGSIZ, TXCNT1 (R4
ADD ¥12, TXCNT1(R4)
MOV #4,TXCNT2(R4)
MOV $FILL, TXADR2(R4)
JSR PC,CTS
MOV TIMELN, TMTTIMN(R4
JSR PC, TMT :
BR GERR
BIC 94, 9DVASAV(R4)
ONETMT: BR 13
BR PPHDM2
152 MOV AMSGBF (R4) , RECAD
MOV MSGSIZ,RECCNT(R4
ADD #12,RECCNT(R4)
MOV TIMELN,RECTIM(R4
JSR PC,REC
BR HERR
PPHDM23 INC LOOP(R4)
cHp LPCNT,LOOP(R4)
BGT PPHDN
JNP LNDONE
H
7
GERR:  BIC #4,3DVASAV(R4)
HERR1 MoV CURLIN{R4),R1
INCB 20(R1)
CMPB 20(R1),ERRLVL
BGE DROP
BR PPHDM2
H
MACY11 27(732) 2@=-MAY=76 12129

3POINT =TO-POINT FULL DUPLEX

i
PPFD? BIT

$40,R0
BNE 18
MOV $#177777.FDFLAG(R
183 JSR PC,CTS
PPFD1: MOV AMSGBF (R4), RECAD|
MOV MSGS1Z,RECCNT(R4
ADD #12,RECCNT(R4)
JSR PC, REC
BR JERR
BR FDRCDN
MOV $MSGHED, TXADR1 (R
L1 MSGSIZ,TXCNT1(R4
ADD $12, TXCNTL(R4)
HOV ¥4, TACNT2(R&)
MoV $FILL, TXADR2(R4)
JSR PC,TNT
BR JERR
BR 18
MOV #FDTO, RE
MOV TINMELN,R1
ADD TIMELN,R1
MOV »9,R2
JMP TIMKEP
;
1s: MOV #1, TMTDON(RS)
EXITS
H
:
FDRCON: TST TMTDON(R4)
BNE 49
INC FDBKR4 (R4)
BREAKS,BEGIN
BREAKE ,BEGIN
ST FDBKR4
BEQ 28
CLR R4
BR 3s
28: MOV 12,R4
3s: DEC FDBKR4 (R4)
BR FDRCDN
48t INC LOOP(R4)
cMp LPCNT,LOOP(R4)
BGT PPFD1
BIC #4,8DVASAV(RY)
JMP LNDONE

i
;FD TMT ERROR
JE

RR? MoV $1, TMTDON(R4)

MOV $177777, ABORT(R4
MOV CURLIN(R4),RY
INCB 20(R1)

cupn 28¢R1Y,ERRLYL

PAGE 17

JGET LINE s ADDR
;COUNT AN ERROR

;700 MANY ERRORS?

3BR IF YES

;DO A TMT OR DO A REC?

;BR IF THT

;GO TRY AGAIN

:DROP THE LINE FROM TEST

$SEE NOTE 1| IN FRONT OF LISTING

JASCII MESSAGE CALL WITH COMMON HEALER

ER

4) 3GET MSG ADDRESS

) JGET MSG SIZE
;CORRECT FOR CRC AND HEADER
$SEND 4 FILLS AFTER MSG
;GO GET CLEAR TO SEND

) JGIVE *EM 1/2 MINUTE
360 TRANSMIT
;ERROR RETURN
;KILL REQ TO SEND
sMAKE THIS A NOP224@2 FOR ONE
sWAY OUT, TMT ONLY, OTHER SIDE
;OF LINE MUST DO ONE WAY IN,
JUSED FOR ONE WAY OUT ONLY
R(R4)  3SET UP INPUT AREA
) }SET UP COUNT
;CORRECT FOR HEADER AND CRC
) ;GIVE EM 1/2 MINUTES
;GO RECEIVE
$ERROR RETURN
SCOUNT AN ITERATION
;DONE ENOUGH?
3BR IF NOT

;KILL REQ TO SEND
3GET LINE ¢ ADDRESS
$COUNT AN ERROR
$TOO MANY ERRORS?
1BR IF YES

$GO TRY AGAIN

PAGE 18

;MASTER OR SLAVE?

7BR IF MASTER

4 $SHOW ITS SLAVE

;GO GET CLEAR TO SEND

R(R4)  3GET INPUT AREA

) ;SET UP COUNT

sCORRECT FOR CRC AND HEADER

;GO GET RECEIVING STARTED

JREC ERROR RETURN

JREC DONE

4) ;FULL DUPLEX RETURN FROM REC

;GET THT ADSR

) $GET TMT COUNT

JCORRECT FOR HEADER AND CRC
sSEND 4 FILLS AFTER MSG

§GO TMT

3TMT ERROR RETURN

3GO0D TMT DONE RETURN

;FULL DUP RETURN, SET UP FOR TIME OUT
sGIVE EM 1| MINUTE

;SHOW ITS A REC WAIT
360 WAIT

3SHOW TMT 1S DONE
JEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,

315 TMT DONE YET?

$BR IF YES

$SEE NOTE 1 IN FRONT oF LISTING

; TEMPORARY RETURN TO MONITOR,,..
;THEN CONTINUE AT NEXT INSTRUCTION,

:BR AND WAIT SOME MORE
;COUNT AN ITERATION
;DONE ENOUGH

INO, GO DO MORE

;KILL REQ TO SEND

;DON’T BOTHER WAITING FOR TMT

) ;TELL INT., ROUTINES TO GIVE UP
;GET CURRENT LINE INFO

;COUNT ANOTHER ERKOR

;TO0 MANY ERRORS?

SEC 2129

SLQ Blle



NPBA DEC/X11 SYSTEM EXERCISER MODULE
NPBA, D1t

RBS 902114° 902724

886 §02116° 942774 DOOVD4 9A4664°
887 8021247 PBB16T 177222

888

889

896

891 ©902130° 312764 002062° 224746
892 962136° 800167 901120

293

NPBA DEC/X1t SYSTEM EXERCISER MODULE
NPBA,P11

894

895

296

897

698

899

969

931 #02142° B12664 004746°
902 ©602146° 916401 004672°
993 §32152° 812711 082252°
904 ©@32156° 860421

985 B8221660° 116711 175626
926 #82164° 805864 2647227
907 $0217¢° 212764 ©0BUG2 DBA4T14°
998 @02176° @85764 @95916°
969 982202° 981410

913 902204° 952174 (0G120 0B4664°
911 ©22212° 916482 90O4746°
912 002216° 062702 9000¢4
913 9$02222° p12207

914 932224° P12780 ©03262°
915 902230° 816461 06647187
916 9022347 £12792 ©0200
917 P32240° P52774 0900120 004664°
918 PO2246° @PG167 202034
919

920

921

922 982252° PPI435

923 0¥2251° P10446

924 $92256° B1d346

925 902260° 912704 9000082
926 902264° PPR4D3

927 992266° 218446

928 £2227@° 212346

929 ©02272° 805001

912 @22274° 316481 (04664°
931 ©§92306° 995764 004722°
932 Pv2304° 991403

933 P82306° B42713 806560
934 902312° V08460

935 9023147 V11364 ©04736°
936 892320° 916346 020022
937 B02324° 905764 €O4714°
938 932330° po1421

939 982332° 122716 099220
949 202336° 291496

941 $02340° 126716 175639@
942 902344° pB1440

943 #02346° p42713 P0OPD20
944 982352° AKR435

945 PY2354° 905064 0047147
946 #02360° PBST64 8O5016°
947 902364° 192093

948 202366° 812764 @YYS1R  Bu5UNR°
949 ©62374° 895767 175564

BLT FORCDN
BIC $4,0DVASAV(RS)
Jup DROP

MACY131 27(732) 20-MAY=76 12129 PAGE 19

$NO GO TRY AGAIN
;KILL REQ TO SEND
$GIVE UP ON THIS LINE

sFULL DUPLEX RECEIVER TIMEOUTS COME HERE

FDTO: MOV #JERR, RECRTIN(R4)
JuP ROTO

3SET UP CORRECT RETURN
:GO REPORT REC TIME OUT

MACY11 27(732) 20=MAY=76 12129 PAGE 20

;SUBROUTINE TO RECEIVE DATA
CALLED WITH A JSR PC,REC
sAFTER SETTING LOCATIONS RECADR(

R4),RECCNT(R4) ,RECTIM(R4),VCTSAV(R4),

7AND DVASAV(R4), RETURNS ON ERROR OR RETURNS

12 BYTES PAST CALL IF NO ERROR

;
REC? MOV (R6)+,RECRTN(R4)
MoV VCTSAV(R4),R1
MOV $RECINT, (R1)
ADD R4, (R1)+
MOVE  BR1,(R1)
CLR ABORT(R4)
uov #2,SINCNT(RS)
15T FDFLAG(R4)
BEQ 1s
. BIS $120,8DVASAV(RA)
Moy RECRTN(R4),R2
ADD 14,R2
MoV R2,R7
18: MOV $RDTO, RO
HOY RECTIM(R4),R1
MOV 10,R2
BIS #1290, 0DVASAV(R4)
Jup TIMKEP
{RECETIVER INTERRUPT ROUTINE
H
RECINTI BR 13
R4,=(R6)
WOV R3,=(R8)
MOV 12,R¢e
BR 28
18: MoV R4, =(R6)
MOV R3,=(R6)
CLR R4
281 MoV DVASAV(R4).R3
ST ABORT(R4)
BEQ 3s
BIC 1560, (R3)
BR 78
382 MOV (R3), ERRWD (R4)
Mov 2(R3),~(R6)
18T SYNCNT(R4)
BEQ 58
CMPB #2209, (R6)
BEQ 48
CMPB  SYNC, (R6)
BEQ 68
BIC 120, (R3)
BK 68
as: CLR SYNCNT(R4)
ST FDFLAG(RS)
BPL 58
MOV 110, TSYNCT(R4)
582 TsT REPORT

$SAVE RTN ADDR
$GET VECTOR ADR
JMOVE IN INT, ROUTINE ADR
:CORRECT FOR WHICH LINE
;MOV IN PRIORITY LEVEL
$CLEAR ABORT FLAG
sMUST GET 1 SYN CHARACTERS
;FULL DUPLEX?
;BR IF NOT

;KICK OFF REC
jGET RETURN ADDRESS
:FD RETURN
3RETURN
sRETURN ADDR
;HOW LOWG TO WAIT
3SHOWS ITS A REC WAIT
$5TART THE RECIEVER,
SEXIT TO TIMKEP AND WAIT

sSAVE R4
:SAVE R3
;SET UP FOR SECOND LINE

$SAVE R4

3SAVE R3

:SET UP FOR FIRST LINE
$GET THE DEVICE ADDRESS
$GIVE UP?

;BR IF NO

sDISABLE REC INT,S

;AND LEAVE

$SAVE STATUS

$SAVE CHARACTER AND ERR BITS
;ARE WE IN SYNC

;BR IF YES

;Is IT A DLE?

:BR IF YES

;IS IT A SYNC CHAK?
;YES, IGNORE IT

;RESYNC IF NOT

;LEAVE

;SHOW WERE IN SYN

;FD SLAVE?

:BR IF NOT

;LET TMT GO IF FULL DuP
;REPORT ERR NOW OR LATER?

SEQ @111

SEQ @112



NPBA DEC/X11 SYSTEM EXERCISER MODULE
NPBA,PIL1

950 ©02400° 901013

951 @02402° 185764 ©0AT36*
9%2 902406° 102040

953 ©902410° POST16

954 902412° 100006

955 ©22414° 212664 9084736°
956 ©82420° P42764 129¥000 0A4736°
957 @22426° BBAA43L

956 802439° 111674 0084700°
959 P§92434° pB5264 BO4TE0°
968 00244087 UO5364 004704’
961 BB2444° ABIAA6

962 982446° POST26

963 £32450° pS2713 200520
964 P082454° P12603

965 PB2456° 912684

966 902460° POIBO2

967 PP2462° D16467 0047132° doovi4
968 902470° 805726

969 024727 942713 POB560
970 #32476° 912603

971 pO2SVA° 12684

972 9025927

973

974 ©9082502° PV00P4 0082712 BIVCVAD”
975

976

977 #02510° BPST26

978 P¥2512° $12603

979 PB2514° 9842774 000560 PA4664°
984 8V2522° P12767 002550° 900014
981 902530° 060467 000019

982 @32534° 2608467 000004

983 p@2540° P12604

984 £J2542°

985

986 002542° DV0GO4 8B2552° BREAeN’
987

998 825507 POSYRE

989 DO2552’ £03402

993 #I2554° P12704 900002

991 P02568° P16467 804664° 175262
992 PA2566° B16467 BB4736° 175256
993 982574° 816401 004726°

994 PO2600° 111182

995 802602° 842782 177760

996 PA2636° POST64 PO4736°

997 PO2612° 1089012

998 P22614° A18267 175234

999 Bu262v° P62767 PO2CYA 175226
1809

1001 902626° 124484 ©000000"

1002

1903 ©892632° 104492

1004

1005

NPBA DEC/X11 SYSTEM EXERCISER MODULE
NPBA,P1]

1906 R22634° B10267 175214

1007 902640° 116467 004737° 175207
1208 MO2646° 842767 187400 175202
1009 PO2654° 885264 0OSV36”°

1810

1011 902664° 104484 000200°

1012

1013  902664° P85767 002146

1014 092672 BY14d2

1815  022672° PO5004

1716  8282674° BIP402

1217 202676° 812794 008002

1018 $82702° #P5364 ©05036°

1019

1029

1921

1022

1023

1024

1025

1026 902706° 290167 PBO224

1027

1028

1029

1030 902712° 895004

1831 ©92714° 880402

1032 902716° 212704 000002

1033 922722° 842774 1771771 004664°
1834 PO2732° pOSV64 0805022’

1935 @62734° 905767 9000906

1836 P02740° 221420

1037 9022742° 895264 0BO5062°

1238 @@2746° 194437 PAPARD°

1839 202752° 184497 000000°

1040 PB27S6° 385767 902169

1041  902762° BV1402

1242 £32764° 2050p4

1943  P02766° PUO402

1044 ©802770° 212784 00A0VO2

1045 B92774° PBS364  005062°

1046 §03000° 889755

1747 9O3002° B164A2 ©BY4674°

1048 9230R6° 826762 177776G vRANGE
1049 003814° §01407

1859 923016° §OST67 175142

1051 983022° PO10SS

1052 #63024° 912767 POIAVN 175722
1053  983032° PAPB466

1854 903034

1855 $B3034° 117467 004726° £AUA4Y
1956 ©23P42° 942767 177760 B0NB32
1957 8230250° #B5767 175110

1958 PB3054° 091493

1259 ©A3056° 952767 100998 #A@16
10674 $33064° 962702 @00010

1261  993ATA’ A1R267 A0UMID

MACY1{ 27(732) 20-MAY=76 12329 PAGE 2§

BNE 518 ;BR IF LATER
TSTB ERRWD(R4) ;18 REC DONE BIT SET?
BPL RERR sBR IF NOT
TST (R6) 3DATA ERROR?
BPL S1s sBR IF NO DATA ERR
MOV (R6)+,ERRWD(R4) ;SAVE INFORMATION
BIC $1000080, ERRWD (R4) ;USE BIT 15 FOR FLAG TO RERR
BR RERR42
S18: MOVB (R6), ORECADR(R4) 7STORE THE CHAR IN BUFFER
INC RECADR(R4) ;FOR NEXT TIME
DEC RECCNT(R4) ;COUNT IT
BLE 86 3BR IF DONE
681 TST (R6)+ sFIX STACK
BIS #5208, (R3) ; READ ANOTHER
761 MOV (R6)+,R3 ;RESTORE R3
MOV (R6)+,R4 ;RESTORE R4
RTI $RETURN
861 “ov RECD(R4),RPIRQ+2
TST (R6)+ ;FIX STACK
BIC #5690, (R3) :DISABLE REC INT,S
MOV (R6)+,R3 ;RESTORE REGS
MOV (R6)+,R4
RPIRQ1
' ———
PIRQS/RECON,BEGIN 3 RTI AND QUEUE UP TO CONTINUE AT RECDN
)
3
RERR?  TST (R6)+ sFIX STACK
MoV (R6)+,R3 ;RESTORE REG
BIC #5608, 8DVASAV(R4) ;RESET THE RECEIVER
MoV 28,1642 $SET UP TO PIRG TO
ADD R4,16+2 3 THE RIGHT PLACE
ADD R4,18+2
MOV (R6)+,R4 ;RESTORE REG
182
3 .
PIRQS,28,BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 28
' cane
28 CLR R4 ;SHOW ITS LINE O
BR 3s H
MOV 12,R4 ;SHOW ITS LINE 1
35 MOV DVASAV(R4),C8RA ;SET UP FOR ERR CALL
MoV ERRWD(R4),ACSR ;SET UP FOR ERR CALL
MOV CURLIN(R4),R1  ;GET ADDR OF CUR LINE BYTE
MOVB (R1),R2 3GET VALUE OF LINE #
BIC 177760, R2 $THROW OTHER BITS AWAY
TST ERRWD (R4) 3IS IT A DATA OR LINE CHANGE ERR
BPL DATAER :BR IF DATA ERR
MOV R2,ASTAT 3SET UP ERR INDICATION
ADD $092000,ASTAT  ;SHOW WHICH TYPE
'il'..IlIQG’II..Il'..I.'I‘l......QQ'.l.i.l'.l'lilill.llll..li.ll
ERRORS , BEGIN 3DATA S8ET CHANGE
7 L L2124 113 rEBRREES
EXITS SEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,

MACY11 27(732) 28+MAY=76 12129 PAGE 22

R2,ASTAT sSET UP ERR LINE »#

DATAER: MOV
MOVB ERRWD+1(R4),ASTAT+13GET ERR TYPE

BIC $107480,ASTAT ;LEAVE ONLY ERR BITS
INC DTERR4(R4) $SEE NOTE 1 IN FRONT OF LISTING
jeRBENNEY Py I T Y Y YY)
ERRORS, BEGIN ;DATA ERR
jeas (3 1122 (1733 LTI YT TY TN
TST DTERR4
BEQ 138
CLR R4
BR 28

183 MOV $2,R4

263 DEC DTERR4(R4)

;

sCHECK ASTAT IN ERROR MESSAGE
;210@xX = REC DATA PARITY ERROR
39208XX = FRAMING ERROR

30409XX = OVERRUN

3XX = PHYSICAL LINE #

H

JMp RRET ;GO DO AN ERROR EXIT
H
RECDN: CLR Ré §SHOW WE’RE LINE @
BR 18
MOV #2,R4 ;SHOW WE’RE LINE 1
(€1 BIC #177771,8DVASAV(RY) 3SHUT Up DEVICE
CLR RCVTO(R4) ;RESET TIME OUT RETRY COUNT
353 ST CKNSG ;1S CHECK MSG ROUTINE BUSY?
BEQ 68 3BR IF NOT
INC CHKR4(R4) ;SEE NOTE i IN FRONT OF LISTING
BREAKS ,BEGIN s TEMPORARY RETURN TO MONITOR,...
BREAKS,BEGIN 3THEN CONTINUE AT NEXT INSTRUCTION,
TST CHKR4
BEQ 45
CLR R4
BR 58
483 MOV 12,R4
582 DEC CHKR4(R4)
BR 3s
[11] MOV AMSGBF(R4),R2  ;GET REC DATA
cup MSG=2,6(R2) 315 HEADER CRC OK?
BEQ 7 sBR IF 0K
TST REPORT ;REPORT ERROR NOW?
BNE x5 ;BR IF LATER
MOV 10030a0,ASTAT  ;SHOW ERR TYPE
PR RECERR
783
MOVE @CURLIN(R4),98 ;GET LINE #
BIC 1177760,98 FLEAVE ONLY LINE BITS
TST REPORT ;REPORT BAD DATA?
BEQ 83 ;BR IF YES
BIS $1000a0,95 ;SET FLAG TO CKMsG
88 ADD 1106,R2 ;GET ADDR OF MsG

MOV R2,9842

SEQ 2113

SEq #4114



NPBA DEC/X11 SYSTEM EXERCISER MODULE

NPBA P11

1662
1863
1064
1965
1666
1067
1868
1269
187¢
1071
1672
1973
1274
1075
1976
1877
1978
1879
1280
10891
1082
1083
1084
108S
10886
1887
1088
1089
1090
1891
1092
1093
1094
1095
1896
1097
1098
1099
1100
1141
1102
1103
1104
1195
1106
1197
1188
1199
1118
1111
1112
1113
1114
1115
1116
1117

893074
993100°
8831927
9233104°
563186
803110°
8083114
$a3120°
903122°
823126°
$03130°
203136°
293142°

903146°
@03152°
8331547

933156°
833162°
p33166°
#83172°

003174
983200°
$23202°
223210°
883214
923220°
983224

843230°

803234°
903249°
2803242°
903244°
8232406
8A3252°
£03256°

$03262°
#03270°
#03274°
£03302°
p03304°
BO3312°
903320°
#03326°
@83332°
003334°
#83348°

p94567
320000 °
290000
280800
06417
866782
126722
881025
126722
8010822
p62764
BO5S264
288174

685767
801001
983770

117482
842702
185262
838761

#O5767
p21366
812767
117492
842702
859267
295264

194404

895767
801492
225004
800402
812704
985364
9090167

$12764
335264
P26467
801343
p17407
p42774
216467
p16401
111182
842702
262702

0900826

0000206
0092206

P6AGBIG

P90002 DPR4746°
§a5122°

size

8B47as

175012

9047267
177760
208252°

174764

PR4088 174644
8047267
177760
174630
8905042°

9099200

§e1602

800002
805042°
177654

177777 @04722°
805022°
§05622° 174670

BC4664° 174540
177771 004664°
204664° 174522
804726°

177762
901000

NPBA DEC/X11 SYSTEM EXERCISER MODULE

NPBA,P11

1118
1119
1122
1121
1122

1123
1123

1124
1125
1126
1127
1128
1129
1132
1131
1132
1133
1134
1135
1136
1137
1138
1139
1142
1141
1142
1143
1144
1145
1146
1147
1148
1149
1159
1151
1152
1153

s

1155
1156
1157
1158
1159
1168
1161
1162
1163
1164
1165
1166
1167
1168
1169
1178
1171
1172
1173

B23344°
983352°

0933547

323262

003364°
883366°
833370°
$03372°
803376°
8a3¢02°
903406°

0034127
873416°

803422°
883426°

823439°
633434°
PY34402°
893444°
033456 °
9334547
903456°
$33462°
a .

993474°
833500°
$03504°
9035006 °
903510
9#23516°
823524°
893532
993536°
993542°

a33IS544°
#0355¢°
203554°
$23560°
903564~
#A3572°
203629°

912267
PB5264

134404

225767
B61402
3050204
o4 B2
812724
#05364
805064
200174

816401
195361

8095364
840767

912664
9095064
#1641
262701
B12711
860421
116711

916493
895764
¥01417
120003
212764
812763
212763
$16492
062732
P12237

*127@0
816401
812792
216493
812763
312763
298167

174504
205046°

208002

005246”°
205022°
204746°

904726°
200020

004742°

P04776°
295002°
204670°
099004

AB3604°

174330
@04722°
222212 298528367
Bv4664°
BoS016°

177777 @05006°
900120 BAYY04
200402 2379306
2047767
008004

©004036°
9aT172°
2004004
Pe4664°
09912¢ 900304
80402 270006
@oase?
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:GO CHECK MSG

;BAD RETURN

{POINT IT TO MSG CRC, DATA WAS OR
$CHECK 18T CRC BYTE

X SECOND

©

; CHE:

;GOOD RETURN

;KILL IMPENDING TIMEOUTS

$AND GO BACK

$REPORT ERR NOW OR LATER?

;BR IF LATER

;OTHERWISE RETURN
3GET CURRENT LINE ¢

H
;COUNT AN ERROR FOR THAT LINE

;AND RETURN

$REPORT NOW OR LATER?

$BR IF LATER

s INDICATE ERRQR TYPE

3;GENERATE LINE ¢

JADD IN LIKE ¢

$SEE NOTE 1 IN FRONT OF LISTING

3CRC ERROR

MACY11 27(732) 20-MAY=76 121329
JSR RS,CKM5G+2
BEGIN
98: 2
0
BR x4
ADD MSGS1Z,R2
CMPB CRCMSG, (R2) ¢+
BNE CER
CHPB CRCMSGe1, (RZ)+
BNE CER
ADD #2,RECRTN(R4)
RRET:  CLR RETTAB(R4)
JEp SRECRTN(R&)
X4z TST REPORT
BNE XS
BR RRET
XS3 MOVB @CURLIN(R4),R2
BIC #177768,R2
INCB ECOUNT(R2)
BR RRET
:
H
CER: ST REPORT
BNE xS
uov $004060,ASTAT
RECERR: MOVB SCURLIN(R4),R2
BIC $177760,R2
BIS R2,ASTAT
INC CRCR4 (R4)
; . . P
ERRORS , BEGIN
Tennares . .
TST CRCR4
BEQ 18
CLR R4
BR 28
183 MOV 92,R4
283 DEC CRCR4(R4)
Jup RRET

H
$READ TIME OUT ROUTINE

1

RDTO? MOV
INC
CNP
BNE
MOV
BIC
MOV
MOV
MOVB
BIC
ADD

MACY11 27(732)

#177777,ABORTC(R4) :TELL INT ROUTINES TO GIVE UP
sCOUNT ANOTHER RETRY

RCYTOCR4)
RCYTO(R4),ERRLVL
48
@DVASAV(R4),ACSR
#177771,9DVABAV(

CURLIN(R4),RY
(R1),R2
#177762.R2
#10049,R2

20=MAY=76 12:29

7BAD RETURN

;ENOUGH TRYS?
:BR IF NO
$GET REC STATUS

R4) sKILL ALL BUT DTR
DVASAY(R4),CBRA ;PUT ADDR IN FOR ERR CALL
$GET ADDR OF CUR LINE BYTE
$GET VALUE OF PHY LINE ¢
;THROW OTHER BITS AWAY

; INDICATE REC TIMEOUT ERR

PAGE 24

3SET UP FOR ER CALL
;SEE NOTE 1 IN FRONT OF LISTING

ERRREBRERRN

sREC TIMED OUT

MOV R2,ASTAT
NG RCTOR4 (R4)
H " *
ERRORS, BEGIN
ST RCTORM
BEQ 1s
CLR R4
BR 28
is: MOV $2,R4
252 DEC RCTOR4(R4)
CLR RCYTO(R4)
3s: JHP @RECRTN(R4)
4c: MoV CURLINCRA), RY
DECB 28(R1)
DEC LOOP(R4)
BR 38

3SUBROUTINE TO TRANSMIT DATA
;CALLED WITH A JSR PC,TMT
JAFTER SETTING LOCATIONS TXADR1(R1), TXADR2(R4),

sVCTSAV(R4), DVASAV(R4),
SRETURNS ON ERROR,

:IF NO ERROR

TMT? MOV
CLR
MoV
ADD
MOV
ADD
MOVB
CLR
Mov
MOy
TST
REQ
BPL
MOV

182 MOV
MOV
HoV
ADD
HOV

N e s
3

MOV
MOV
MOV
MOV
ROV
MoV
JMp

(SP)+, TMTRET(R4)
TMTDON(R4)
VCTSAV(R4),R1
$4,R1
$THTINT, (R1)
R4, (R1)+
BR1,(R1)
ABORT (R4)
212, TEYNCT(R
DVYASAV(R4),R
FDFLAG(R4)
28

18
#177777,TSYNCT(R
$120,4(R3)
$400,6(R3)
TMTRET(R4)},R2
#4,R2

R2,R?

1)
3

$TXTO,RA
TMTTIM(R4),R1
$4,R2
DVASAV(R4),R3
$120,4(R3)
2400,6(R3)
TIMKEP

sRESET RETRY COUNT

sERROR RTN

;GET ADDR OF CUR LINE
:DEC ERROR COUNT TO CORRECT FOR

;s INSUING INC

sCORRECT FOR LATER CALLING THIS A GOOD RUN

sRETURN

3SAVE RTN ADDRESS

sINITIALIZE FLAG

$GET REC VECTOR ADDRESS
sMAKE IT TMT VECTOR

$MOVE IN INT ROUTINE ADDRESS
JCORRECT FOR WHICH LINE

;MOV IN PRIORITY LEVEL
;CLEAR TIME OUT ABORT FLAG
$SEND TEN SYN CHARACTERS
;GET DEVICE ADDRESS

;ARE WE FULL DUPLEX?

sBR IF NOT, ELSE
;SKIP IF MASTER

TXCNT1(R4),TXCNT2(R4),
SUBROUTINE CT§ MUST BE CALLED FIRST,
RETURNS 2 BYTES PAST NORMAL RETURN

4) ;MAKE TMT WAIT FOR A REC’D SYNC

;SET TMT INT ENABLE

;XMIT START OF MESSAGE,

3GET BAD RET ADDR

sMAKE 1T THE FULL DUPLEX RETURN

;AND RETURN

;TIME OUT RETURN ADDR

;HOW LONG TO WAIT

;SHOW ITS TRANSMITTER

;GET THE STATUS REG

;SET TMT INT ENABLE AND SEND BIT
;XMIT START OF MESSAGE,

sEXIT TO TIMKEP AND WAIT

SEQ 9115

SEQ @116



NPBA DEC/X1l SYSTEM EXERCISER MODULE

NPBA,P1!

1174
1175

1178
1177
1178
1179
1180
1181

13182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1290
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211

1212
1213
1214
1215
1216
1217
1218
1219
1229
1221
1222
1223
1224
1225
1226
1227
1228
1223

[LELTX 0
#03606°
$03610°
983612°
#03616°
803620°
903622°
#236214°
P93626°
#A3632°
003634°
$83640°
P23644¢°
003646°
223652°
9036547
883662°
$03666°
#83672°
PO36T4°
¢33676°
s8370e”
203704

203706
2837107
903714°
23722
983724°
823732°
693740
fA3744°
823759°

0233752°
223760°
003762°
023766
893774
283776°
0v4020°

934022°
PO4I10”
V240127
PA4020°
004n22°

$34926°
9040327

262405
/1446
010346
p12704
ped4p)d
810446
212346
#0500e4
P05764
108417
pi16483
805764
po1015
805764
801437
117463
Ne5264
885364
#12683
#12601%
¥va082
835764
#r1497

100402
#05364
116763
#9763
117463
942763
PA5264
Pe5364
390752

742763
812603
205064
862764
pB5704
PR1064
#12604

200024
812604
289004
BU5684
889174

g12704
200174

900002

po4722°

¥04664°
"04762°

904766 "
804756°

804756°
AB4766°

#85006°

805006 °
174254

0047527
290409

004752°
804762°

ovvi20

205126°
990002

904020°

004026°

824776°
290002
804776°

LIl

0000806

000206
900006

0209204

004776°

202304 °

200000 °

NPBA DEC/X11 SYSTEM EXERCISER MODULE

NPBA, D1

1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1283
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1272
1271
1272
1273
1274
1275
1276
1277
1278
1279
1200
1281
1282
1283
1284
1285

894436°
B04044°
8040527
0A4060°
P04066°
004074"
234102°
904119°
9241147
0041167

0041327
e24136°

pO4142°
934146°
904150
p24152°
954154
904160
PO4164°

924170°
624174°
904200°
904204°
904206°
9042127
904220°
904222°
#04226°
9042347

934236°
$24240°
P24240°
B8U4246°
$04254°
04260

Dv4262°
/942647

£12764
916407
962767
817767
242777
116763
952763
B16401
114182
0427022
882702
810267
905264

104404

Po5767
8n1492
25004
n0Q492
812784
905364
P0o174

N12664
p16401
A1271Y
060421
116711
"32774
pB1402
816487
812774
174400

ena403

#eorad

pdaeas

612724
peg4eal
PASARA
©¥32774

1777717
0046647
@9Be94
173764
177767
174074
000400
004726°

177760
goseee
173722
80%5952°
200000"

A00704

800002
205052°
004776"

0e5812°
604670°
094236 "

173002
220800

895012
200046

9042547

6042627

enuAe2

a20000

0e4722°
173776
173772
173764
173754
PABBR6
@naee6

004664 °

2046647

(-1l 10

[T

LEIETY A
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$TMT INTERRUPT ROUTINE

:
TMTINT: BR 18
HOV R4,=(SP) ;SAVE R4
MoV R3,=(SP) 7SAVE R3
MOV 12,R4 JSET TO LINE 1
BPF 28
183 MOV R4,=(SP) ;SAVE R4
MOV R3,=(SP) ;SAVE R3
CLR Ré¢ $SET TO LINE 2
28 TST ABORT(R4) 3GIVE UP?
BMI TIEXIT :BR 1IF YES
MOV DVASAV(R4),R3 $GET DVA
TST TXCNT1(R4) ;FIRST BUFFER TMT’ED?
BNE FTBUF ;BR IF NOT
ST TXCNT2(R4) 3} SECOND BUFFER TMT’ED?
BEQ TIDONE ;BR IF YES
MOYB @TXADR2(R4},6{R3) ;SEND NEXT BYTE
INC TXADR2(R4) ;MOY ADDRESS POINTER
DEC TXCNT2(R4) sCOUNT IT
TIEXIT: MOV (R6)+,R3 sRESTORE R3
MoV (R6)+,R4 ;RESTORE R4
RTI ;RETURN
FTBUFy TST TSYNCT(R4) 3JSENT ENOUGH FILL CHARS?
BEQ 28 ;BR IF YES
3 IF NEGITIVE
BMI 18 ;SEND TILL RECINT CLEARS TSYNCT
DEC TSYNCT(R4) ;ELSE COUNT IT
18: MOVE SYNC,6(R3) ;SEND IF YES,
BR TIEXIT $AND LEAVE
28: Hove @TXADR1(R4),6(R3) jSEND NEXT BYTE
BIC $490,6(R3) ;ASSURE CLEAR TSOM BIT,
INC TXADR1 (R4) ;MOVE ADDRESS POINTER
DEC TACNTY (R4) ;COUNT IT
BR TIEXIT ;AND LEAVE
sALL CHAR®S HAVE BEEN TMT’ED
TIDONE: BIC 1120, 4(R3) ;KILL TMT’ER
MOV (R6)+,R3 sRESTORE R3
CLR RETTAB+4 (R4) ;KILL IMPENDING TIMEOUT
ADD 42, TMTRET(R4) sMAKE IT A GOOD RETURN
TST R4 sLINE @ OR 1
BNE 18 ;BR IF LINE 1
MOV (R6)+,R4 ;RESTORE R4
s - cececcecamn
PIRQE,28,BEGIN : RTI AND QUEUE UP TO CONTINUE AT 25
f ————— [,
152 MoV (R6)+,R4 ;RESTORE R4
FIRQS,35,BEGIN s RTI AND QUEUE UP TO CONTINUE AT 3$
f -
2s: CLR R4 3SET TO LINE @
JMP ®TMTRET(R4) 3RETURN
3s: MOV #2,R4 ;SET TO LINE 1t
Jup @TMTRET(R4) :RETURN

MACY11 27(732) 208=-MAY=76 12129 PAGE 26

H
JROUTINE IF TRANSMIT TIMES OUT

TXTO?

18:
282

H
H
H
H
H
H

Hov $177777, ABORT(R4) ; TELL INT ROUTINES TO GIVE UP
MOV DVASAV(R4),CSRA ;GET ADDR OF STATUS

ADD €4,CSRA sMAKE IT TMT CSR

MoV BCSRA, ACSR ;SAVE STATUS

BIC $177767,8CSRA ;KILL TRANSMISSION AND INT

MOVB SYNC,6(R3) ;IDLE WITH SYN CHARACTER,

BIS $400,6(R3)

MoV CURLIN(R4),R1  ;GET ADDR OF CUR LINE

MOVB (R1),R2 3GET VALUE

BIC 9177760, R2 $LEAVE ONLY LINE #

ADD 15p20,R2 SINDICATE TMT TIMECUT

MOV R2,ASTAT sSET UP FOR ERROR CALL

INC TXTOR4(R4) $SEE NOTE { IN FRONT OF LISTING
jrenane » sEREN 23
ERRORS , BEGIN ;TMT TIMEOUT

: - 22222222 SIS YY 3
TST TXTOR4

BEQ 18

CLR R4

BR 28

MOV ¥2,R4

DEC TXTOR4 (R4)

JHP @TMTRET (R4) ;BAD RETURN

SUB GETS CLEAR TO SEND FOR LINE IN DVASAV(R4) AND VCTSAV(R4)

CTs: MOV (R6)+,CTSRET(R4) 1SAVE KET ADDRESS
MOV VCTSAV(R4),R] ;GET VECTOR ADDK
MOV $CTSINT, (Ry) ;M0V IN INT ROUTINE ADDR
ADD R4, (R1)+ ;SHOWS WHICH LINE
L104:] BR1, (R1) ;GET BR1 LEVEL
BIT #20802,8DVASAV(R4) ;IS CLEAR TO SEND UP?
BEQ RTSSET ;BR IF NOT
MOV CTSRET(R4),R7 s RETURN
RTSSET: MOV *46,80VASAV(R4) ;S8ET REQ TO SEND
EXITs sEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
;INT ROUTINE
CTSINT? BR 18 ;DIFFERENT PIRQ"S
B LT T T T T T T apup
P1RQE,28,BEGIN : RTI AND QUEUE UP TO CONTINUE AT 25
T L L T T T T T e pupupup,
182
D et R R
PIRQGS,38,BEGIN 5 RTI AND QUEUE UP Tu CUNTINUE AT 38
I L b e D L L LD T T .
25: MOV 12,R4 ;SET UP FOR LINF 1
BR 43
3s: CLR R4 ;SET UP FOR LINE @
as: BIT F2¢P22, *DVASAY(R4) ;IS CLEAR TC SEND SFT?

SEQ 2117

2118



NPBA DEC/X11 SYSTFM EXERCISER MODULE

NPBA,P1]

1286
1287
1288
1289
1293
1291
1292
1293
1294
1295
1296
1297
129¢
1299
1340
1301
1302
1393
1304
13¢5
1306
1387
1308
1309
1319
1311
1312
1313
1314
1315
1316
1317
1318
1319
1329
1321
1322
1323
1324
1325
1326
1327
i328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341

904272°
$o4274°
p04322°

894306
pv431a”
Ba4314°
#04322°
984326

8643327
#34342°
034342°
8343447
8243467
@04358°
¥084352°
824356°

6343627
@24366°
8043707
824372°
994376°
B894402°
P04404°
904406°

po4412°
204416°
#04422°

9844227
844307
824434°
Pp04442°
904444°

BA1755
042774
016487

360402
810162
867762
210462
12062

22767
d01410
¥a57084
201402
295084
380402
812704
308167

812782
805722
801026
20227
901373
305767
0814082
poR167

pAs5767
201401
134400

812767
1244927
184497
8PSP67
o746

200040
00%212°

204664~

@85112°
200930G p85112°
805132°
80%5122°

990002 B0Y36Q

293002
174310

8es5122°

9051327

s2o424

200064

#0041

200001 @08v3Te

200000 °
@020 ”
800362

NPBA DEC/X11 SYSTFM EXERCISER MODULE

NPBA, P11

1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1362
1361
1362
1363
1364
1365
1366
1367
1368
1369
1379
1371
1372
1373
1374
1375
1376
1377
1378
1379
1382
1381
1382
1383
1384
1385
1386
1387
1388
1389
1392
1391
1392
1393
1394
1395
1396
1397

#B4440°
9041507
$04456°
8044607
$04462°

PB4464°
BY4470°
904472°
#04474°

P24476°
P24502°
004504°
904510°
834510°
B84520°
034524 °
P24530°
#04534°
934536°
254540°
804544 °
B34546°
#84552°
924556°
994562°
834564
934566 °
904572°
934576°

904636°
$24640°

944646°
€24646°

PR4652°
BD4654°

3085742
827762
803602
#05722
#08743

816284
811203
285012
p19387

885767
221461
85267
a26767
@B1053
895967
212700
812701
145710
1¢9403
812714
204427
1169982
185062
v22792
822416
2108293
842703
862703
112361
3p62a2
896292
946292

° 962702

113211

7 Y9492
° A12711
° 885202

#62701
820327
Be1336
104411

164422

#11212°
177777

9080226 177770

208010

173462

009146

800142 173440

883132
900212°
811306°
854130
800040

#00a4n
800877

1717770
veaner
["L-L Ll 3

88pYb A

842102

200014
908232°

©P4652° AU0YRD"

830rve”

MACY11 27(732) 20-MAY-76
BEQ RTSSET
BIC 140,8DVASAV(RY)
“ov CTSRET(R4),R7

12:29 PAGE 27

3GO TRY AGAIN IF NOT
sDISABLE DATA SET CHG INT’S
$ RETURN

7ALL ROUTINES COME HERE WHILE WAITING FOR I/0
iROUTINE EITHER KICKS OFF SECOND LINE, NOTIFYS
FROUTINES OF TIMEOUTS, OR JUST DOES BREAXS,

3170 ROUTINES THAT FINISH UP BEFORE TIMEQUT VALUE
$MUST CLEAR LOCATION RETTAB(R4) +0 IF RECEIVER OR +4
;s IF TMT,

sCALLED WITH A OMP TC TIMKEP AFTER LOADING

7 Re = WHERE TO RETURN IF TIME OUT

7 Rl = HOW LONG TO WAIT (IN SECONDS)
7 R2 = @ IF ITS A REC TIMEING OR 4 IF ITS A THT WAIT
3 R4 = @ FOR ACTIVE LINE @, 2 FOR ACTIVE LINE 1
;
TIMKEPt ADD R4,R2 ;FIGURE OUT WHICH TABLE ENTRY
MOV R1,TIMTAB(R2)  ;STORE HOW LONG TO WAIT
ADD OTIME, TINTAB(R2) ;ADD PRESENT TIME
MOV R4, R4TAR(R2) $SAVE WHICH ACTIVE LINE
MOV RO,RETTAB(R2)  ;WHERE TO RET TO, PLUS
;IF THIS ENTRY IN TABLE 1S
38 THEN NO TIMEOUT WILL
;OCCUR FOR THIS ENTRY SET
cup #2,LINACT sARE 2 LINES GOING?
BFQ TIMCHK sBR IF YES
TST R4 sARE WE LINE 27
BEQ 18 ; BR IF YES
CLR R4 ; IF NO WAKE IT o
BR 1]
183 MOV $2,R4 ;WE WERE @ 50 NOW DO
28: JuP GETNXT :GO DO OTHER LINE
:
;
TIMCHKS MOY $RETTAB,R2 ;GET ADDR OF TIME STATUSES
153 TST (R2)¢ sANY WAIT GOING ON?
BNE 48 ;BR IF YES
11812 cHMp R2,#RETTAB+18  ;ARE WE DONE LOOKING
BNE 18 ;BR BACK IF NO
78T ASTIM ;TIME FOR END OF PASS
BEQ 28 $BR IF NO
Jup EPASS ;GO REPORT END OF PASS
7
28: TST BRKFLG ;ARE WE ALREADY IN A BREAK?
BEQ 3s 3BR IF NO
EXITS ;EXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
7
3s: MOV #1,BRXFLG ;SHOW WERE DOING BREAK
BREAKS,BEGIN ; TEMPORARY RETURN TO MONITOR, ...
BREAKS , BEGIN ; THEN CONTINUE AT NEXT INSTRUCTION,
CLR BRKFLG ; SHOW WERE BACK
BR TINCHK
MACY11 27(732) 20-MAY=76 12329 PAGE 28
48: TST =(R2) :MOVE R2 BACK
cup @TIME,-18(R2) ;IS TIME UP?
BGT 58 $BR IF YES
TST (R2)+ 3BUMP R2 BACK AGAIN
BR 118 ;GO CHECK OTHERS
S8: MOV 18(R2) /R4 ;SET R4 CORRECTLY FOR WHICH LINE
MOV (R2),R3 3SAVE RETURN
CLR (R2) ;CLEAR THIS ENTRY
MOV R3,R7 ;JMP TO TIME OUT ROUTINE

$1EPASS DOES END OF pASS CALL AND PRINTS ERR SUMMARY
;IF LOCATION REPORT Is NOT @

;
EPASS! TST REPORT ;DO ERR SUM OR NOT
BEQ 58 ;BR IF NO
INC MSGCNT 3COUNT A PASS
CMP MSGCNT, REPORT ;TIME FOR A MSG?
BNE S8 ;IF NOT, BR
CLR HSGCRT
MOV #PHYTAB, RO ;FIND WHICH LINES ARE RUNNING
MOV $SUM1+4,R1 ;POINTS TO MSG
183 TSTB (R®) ;1S LINE IN USE?
BMI 28 ;BR_IF YES
MOV 54130, (R1) sPUT XX IN & OF ERRS
BR 48
252 MOVB 32.(RO)/(R2 ;GET ¢ OF ERRS
CLRB 32.(R@) :CLEAR THE COUNT FOR NEXT PASS.
CHp #T7,R2 JANY GOOD K3GS
BLT 3s sBR IF NO
MoV R2,R3 $PUT IN MSG
BIC #177776,R3 sLEAVE ONLY LOW DIGIT
ADD 168,R3  ;MAKE IT ASCII
HOVB R3s1(R1) $STORE IT AWAY
ASR R2 :GET NEXT DIGIT
ASR R2
ASR R2
ADD t68,R2 sMAKE IT ASCII
MOVB R2,(R1) 1PUT IT IN MSG
BR 43
i3 oV #42102, (R1) 3PUT IN A “BD° FOR BAD
4s: INC RO ;BUMP LINE POINTER
ADD 210,R1 ;POINT TO NXT MSG
cup RO, $PHYTAB+29 3sDONE
BNE 18 GO DO MORE
MSGN§,MSUM,BEGIN ;ASCIT MESSAGE CALL WITH COMMON HEADER
Ss:
ENDPSS, BEGIN :SIGNAL END OF PASS. CONTINUE AT RESTRT
USUM:  sUM
-1

SEG 0119

SEQ 0120



NPBA DEC/X11 SYSTEM EXERCISER MODULE MACY11 27¢732) 20=MAY=T6 12129 paGE 29 SEC 2121
NPBA,.P11

1398 .
1399 #84656° pAGVOD MSGCNT: © ;COUNTS END PASSES FOR MESSAGE CALL
1400 #04660° 802002 MASK: @ JUSED FOR BICING IN LOOPS
1491 PO4662° 980009 NXTLIN: 8 3ADR OF NEXT LIN
1482 @#04664° POPRQO DVASAV: & sHOLDS DVA FOR ACTIVE L#e
1403 9@4660° 890300 @ ;HOLDS DVA FOR ACTIVE Lie
1404 PO4670° 222000 VCTSAV: » sHOLDS VCT FOR ACTIVE L#o
1405 924672° @e0end a JHOLDS VECTOR FOR ACTIVE Lo
1406 ©94674° PB5142° AMSGBF: MSGBFP ;ADDRESS OF MSG BUFFER @
1407 BO4676° 871627 MSGBF{ ;ADDRESS OF MSG BUFFER 1
1408  904700° B20ODD RECADR: v sCURRENT REC WORD POINTER 0
1409 ©004702° 300000 M :CURRENT REC WORD POINTER 1
1410 994734° 299000 RECCNT: @ {REC BYTE COUNT FOR &
1411 B94706° 2BAGBD ) sREC BYTE COUNT FOR 1
1412 #24719° Pe00dd RECTIM: ¢ STEMP HOLDS TIMFE OUT VALUE FOR A REC
1413 #24712° 322009 e $SAME BUT FOR LINE 1
1414 304714° po22R0 SYNCNT: @ ;COUNTS HOW MANY SYN CHARACTERS REC
1415 984716° P02ARR 0 :SHOULD WALT FOR,
1416 904720 BAIGRR LINACT: o ;HOLD THE NUMBER OF LINES RUNNING,g=-2
1417 894722° 2000DY ABORT: 9 ;ABORT FLAG FOR L#2
1418 984724° pupeel 8 :ABORT FLAG FOR L#0
1419 ©04726° peo0RR CURLIN: @ :POINTS TO STATUS BYTE FOR CURRENT L#@
1422 904732° prdeRe ) ;POINTS TO STATUS BYTE FOR CURRENT Lso
1421 824732° pe2712° RECD:  RECON sWHERE TO PIRQ AFTER REC DONE
1422 ©02473%1° §B2716° RECDN+4 :
1423 po4736° 200000 ERRWD: @ $HOLDS ERR WORDS TEMPORARILY
1424 @34740° 822000 P ;HOLDS ERR WORDS TEMPORARILY
1425 P04742° §BOGRR LOOP: @ +HOLDS LOOP COUNT FOR LINE ¢ ¢
1426 994744 P223900 0 :HOLDS LOOP COUNT FOR LINE # 1
1427  0B4746° 800000 RECRTN: 9 ;HOLDS RETURN ADDR FOR LINE #a
1428 @04750° B40E00 9 :HOLDS RETURN ADDR FOR LINE #@
1429 Bo4752° 300000 TXADR1: @ ;HOLDS 1ST ADDR TO TMT FROM, LINE b
1430 864754° 900000 [ ;SAME FOR LINE 1
1431 ©#04756° 920030 TXADR2: @ ;HOLDS 2ND ADDR TO TMT FROM, LINE ©
1432 0047607 PIR0RQ [ :SAME FOR LINE 1
1433 #94762° PPYABO TXCHT1: o :HOLDS 1ST TMT COUNT FOR LINE ¥
1434 ©04764° 202000 ] 3SAME FOR LIKE 1
1435 904766° 282000 TXCNT2: @ ;HOLDS 2ND TMT COUNT FOR LINE @
1436 9@4770° dP200OS ] ;SAME FOR LINE 1
1437 004772 pPoooe THTTIM: @ ;HOLDS TIME OUT TIME FOR LINE @
1438 804774° di0000 ° ;SAME FOP. LINE 1
1439 904776° 280000 TMTRET: @ ;HOLDS RTN ADDR FOR TMT, LINE @
1440 085000° 00000 L] sSAME FOR LINE 1
1431 §O5902° PBO0RR TMTDON: @ ;FLAG FOR WHEN A TMT IS DONE
1442 905004° POOUDD [ :SAME FOR OTHER LINE
1443  805906° PBOOBY TSYNCT: @ ;HOLDS ¢ OF SYN CHAR TO SEND, LINE @
1444 925012° 2AGUE0 L) FSAME FOR LINE 1
1445 @25012° 8300009 CTSRET: @ JHOLDS RETURN ADOR FOR CTS
1446 805014° POCODY [] 3SAME FOR LINE 1
1447 905¢16° P02AGS FDFLAGT @ 30 IF HALF DUPLEX, 1 IF FULL
1448 035220° 000000 ]
1449 995022° 200800 RCVTO: @ ;COUNTS REC TIME OUT RETRYS
1450 805024° pOOBOD ]
1451 BO5926° pOORVS BRKFLG: @ 31S A ONE DURING BREAKS
1452 @95030° 00008 PASTINI ? ;HAS A 1 WHEN ITS TIME FOR END OF PASS
1453 005032° 900400 DROPR4: @ $EXIT FLAGS
NPBA DEC/X11 SYSTFM EXERCISER MODULE MACY11 27(732) 20eMAY=76 12129 PAGE 30 SEC 122
NPBA,PL}
1454 895034° V6PBAY °
1455 825036° paBUGY DTERR4: ¢
1456 PP5042° $3REBO ]
1457 ©95042° dv0084 CRCR4: @
1458 BOS044° 202009 [
1459 @825¢40° VoYROD RCTOR4: ©
1460 895254° DHBEIA [
1461 8959527 BraABY TXTOR4: @
1462 9@50S4° 26RB0 []
1463 835056° 2202080 FDBKR4: ©
1464 ©05062° B2DAS0 L]
1465 805662° 04680 CHKR4: @
1466 PO5A64° PAOVBY [
1467
1468 ;
1469 :
1470 ;R1 HAS ADDR OR VECTOR
1874 ;RO HAS LINE ¢ IN LOW BITS, RETURNS WITH ADDR OR VECTOR IN R1
1472 895066° GETADR:
1473 9B5066° 313846 MOV RB, ~(R6) sSAVE Re
1474 805070° 042788 177760 BIC $177760, R0 ;SAVE ONLY LINE »
1475 985074° 601404 18t BEQ F13 :DONE
1476  095876° 62701 02010 ADD #10,Rt ;BUMP TO NEXT LINE
1477 985102° 025308 DEC RO ;ADDED ENOUGH TIMES?
1478 265104° 220773 BR 14 3GO BACK
1479 @051026° 5126080 231 MOV (R6)+,R8 ;RESTORE R@
1480  905117° 909207 RTS pC JRETURN WITH DVA IN Ry
1481 H
1482 )
T

1483 995112° $#p2602 IMTABS @ ;WHEN TO TIME OUT FOR REC,LINE &
1484 9051147 »00000 ] ;WHEN TO TIME OUT FOR REC.,LINE 1
1485 PO5116° PB2AB0O e $WHEN TO TIME QUT FOR TXT,LINE ¢
1486 #0512¢° 922002 2 yWHEN TO TIME OUT FO TXT,LINE
1487 905122° epoode RETTAB: 8 ;WHERE TO RETURN FOR REC LINE

[]
1489 9925126° ARABOD [} ;WHERE TO RETURN FOR TXT LINE

]

]

1

[]

1488 935124° 500400 ;WHERE TO RETURN FOR REC LINE 1}
4

;WHERE TO RETURN FOR TXT LINE 1

1492 895138° nopodd

1491 985132° B00RPe R4TAB: ;HOLO R4 FOR RETURNS
1492

1493 8AS134° 200000 [

1494

1495 @05136° 52082 0

1496 885147 " 308880 ?

1497 ;

1498 ;

1499 BOS5142° vo1e10 MSGBF@: .BLKW  S28, sREC BUFFER FOR LINE @
1500 897162° #9101¢ MSGBF1t .BLKW 528, JREC BUFFER FOR LINE 1
1561

1542

1503

1504 @11202° 177777 FILLT 177777 ;4 CHARACTEPS OF FILLER BYTES
1585 ©11204° 177777 177777

1586 ©11206° 811504° ADHOP: MUDROP

1507 4112187 177717 -1

1599 JEVEN

19¢9 €11212° ARSH1S @44523 P41S1A SiUwm LBSTIYY <€192<12>°SINCE LAST SUMMARY PEP 1wk, IN OCTAl “<15><12>



NPBA DEC/Xi1 SYSTEM EXERCISER MODULE MACY11 27(732) 2@8=MAY=T6 12:29 PAGE 31° ) 8EQ 0123
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1518 ©11228° $2P185 040514 052123

1511 @11226° p51440 0246525 049518

1512 @11234° §54522 050048 051105

1513 911242° 946849 047111 026105

i5i4 P11250° F44446 820116 641517

1515 911256° p48S24 B20114 @U58i5

1516 S11264° p44514 042516 021440 <ASCII °LINE ¢ ERRS®<15><12>
1517 @11272° §20040 851195 9%1522

1518 911300° 995015

1519 211302° 238968 ©26455 030960 SUM1: «ASCII ‘0@==00°<15><12>
152¢ @11319° PESO1S

1521 911312° p3B460 926455 230060 «ASCII ‘B1--00°<15><12>
1522 211320° peoseis

1523

1524 911322° $31862 226455 2302369 JASCII ‘32e-52°<i5><12>
1525 #11339° p3501S

1526

1527

1526 $11332° PI1468 026455 @I0060 CASCII  *03eed@’<15><12>
1529 911349° 9059215

1530

153t

1532 911342° 232868 226455 039060 LASCI1 ‘04--38°<15><12>
1533 211354° §O5815

1534 P11352° 932468 026455 032060 «ASCI1 ‘35==38°<15><12>
1535 911360° 805015 .

1536 911362° 933960 026455 @30360 oABCII ‘P6e=p@°<185>€12>
1537 911372° gosd1S

1538 911372° 933460 926455 039660 <ASCII ‘87-=38°<13><12>
1539 ©11493° 90581S

1549 ©11402° §39061 926455 039060 «ASCII ‘19°°30°<15><12>
1541 811416° 2859815

1542 911412° £38461 926455 0239963 «ASCII “11=-00°<15><12>
1543 P11423° P0561S

1544 911422° 931061 226455 039360 WASCII “12-+28°<15%<12>
1545 P11433° 9859215

1546 P11432° $31461 026455 p3BG6R «ASCII “*13e-p8°<15><12>
1547 911440° 895315

1548 911442° 932061 0926455 039060 JASCII  “14==80°<C15><12>
1549 811453° 985815

1550 911452° p32461 926455 0390860 +ASCII ‘15+-00°<15><12>
1551 ©#11460° $85815

1552 2114627 833M61 926455 B30060 «ASCII  “16~-09°<i§2<12>
1553 @11479° 805015

1554 @11472° 933461 026455 039960 oASCII “17--90°€18><12>
1555 ©£11508° 895015

1556

1557 @811502° 200 +BYTE ]

1558 B811584° +EVEN

1559

1569

?
1561 #11594° £44%14 942516 653440 MDROD: .ASCIZ ‘LINE WAS DROPPED®
1562 911512° A51591 042040 047522

1563 $11520° 959120 842105 -1
1564 909001 «END
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NPBA,P11 CROSS REFERENCE TABLE == USER SYMBOLS
ABORT  #04722R 881» 906« 931 1167+  1153* 1184 1233%  1417¢
ACSR #380852R 4678 992 1111 1236s
ADOR BRAGABER 4461 639 697
ADROP  #112086R 782 15068 .
AMSGBF  904674R 7408 809 835 1047 14068
AS se82567 4788
ASTAT  @0@0S4R 469¢ 998+ 999+  1006% 1967+  100@%  1952%  1069%  1992»  1118% 1244
AWAS BBVV6OR 4718
BOCNV = #sssss G 1s
BEGIN £22000R 4438 620 621 653 654 667 719 782 863 - 864 974 986 1001
1611 1938 1939 1863 1095 1121 1219 1223 1247 1276 1280 1337 1338
1369 1393
RIT® = WPOAD1 480
BIT1 = 000002 4808
8IT19 = §22009 4803
BIT11 = 9B4000 480¢
BIT12 = 319099 4708
BIT13 = 920000 4801
BIT14 = 943020 4809
BIT1S = 100900 4808
BIT2 = B09004 4901
BIT3 = 920010 4500
BIT4 = @30029 4808
BITS =z 909A4Y 4801
BITe = 800100 480%
BIT? = 869230 4801
BIT8 = PA2400 480t
BIT9 = 9010ud 4808
BREAKS=T 124407 4808 653 654 863 864 1038 1039 1337 1338
BRKFLG B85926R 686+ 723 1332 1336%  1339% 14518
BR1 800012R 4481 985 1152 1267
BR2 92991 3R 449¢
COATAS= 104414 4801
CER 8983174R 10669 1071 1887¢
CHKR4  895062R 682% 683% 1937+ 1040 1045+ 14658
#xanes G 480% 1862
2t zszees £ t22: 126 1e78
CRCR4  9OSO42R 6744 675+# 1893+ 10897 1102+# 14579
CSRA PPIYSAR 4658 991+ 1113+ 1234%  1235* 1236 1237»
CTS #B417¢R 754 848 834 12639
CTSINT @94236R 1265 1274¢
CTSRET 945012R 1263+ 1270 1288 14458
CURLIN @84726R 692% 773 822 082 993 19SS 1981 1090 1114 1132 1240 1419¢
DATAER 882634R 997 10061
DATCKS= 194417 4801
DATER$= 104405 4804
DERR B313A6R 757 76914
DEVSETs s#ssss G 4818 622
DONE B8O1002R 698 7110
DROP 821352R 776 7804 825 887
DROPR4 @€5032R 670+ 671% 781+ 783 788« 14538
DTERR4 @95036R 672% 673% 1069+ 1013 1818 14558
DVASAV 2B4664R 699+ 758+ 763 Tegw 804 821+ 875+ 886e S1oe 917+ 938 979+ 991
1033% 1111 1112% 1113 1155 1170 1186 1234 1268 1271+ 1285 1287%  1402¢
DVIDI  B03414R 4508 618

ECOQUNT 820252R 5491 19R3s
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NPBA,P11

ENDPSS=®
ENDS =z
EPASS
ERRCNT
ERRLVL
ERRNS =
ERRORS=
ERRTAB
ERRWD
EXITS =
FDBKR4
FDFLAG
FORCON
FDTO
FERR
FERR{
FILL
FTBUF
GERR
GETADR
GETNXT
GETPAS=
GWBUF§=
HERR
INIT
JERR
LINACT
LNDONE
Loorp
LPCNT
MAP228=
MASK

MD =
MDATAB
MDMTAB
MDROP
HMODNAM
Mobse
MSG =z
MSGBFQ
MSGBF )
MSGCNT
MSGHED=
MSGNS 3
MSGS1Z=
MSGSs =
MSGs =
MSUM
NXTLIN
OACNY =
ONEREC
ONETNT
OPEN =

PASCNT
PASTIM

104402
194403
PO44T6P
P§OV03IOR
802172R
194412
104404
800232R
#04736R
104409
PB5856R
#05016R
801766R
P92130R
#21322R
P21324R
#11202R
803700R
BO1562R
BASV66R
800672R
194413
124412
9a31570R
800022R
002062R
p34720R
901262R
904742R
090166R
104415
004660R
Heuea
009272R
990312R
P11SV4R
BBBOVOR
900164R
EBEES
#95142R
907162R
9B34656R
cHBBEY
104411
122 422)
194416
104406
B04652R
#046062R
*REBEN
$91156R
8A1500R
LITEEN]

889925R
885030R

GX

4898
400
728
457
489
4800
4808
530%
935+
4808
680+
T730%
840
85e
746
171
753
1188
803
698
6899
480
480
9814
4544
839
688+«
7624
104
4878
4800
623%
707
573#
600
1560
4448
455
4008
1406
1407
658
480
480
4808
480¢
4801
1389
687+

491
492
445
471
456¢
68S»

1393
620
1330

778
100%

951
728
681+
734%
860%
891
7728
7738
799
1197
8218
781
696

822¢

848
703
789
759%
760

627

15618

478
1048
1499
15008
1360+

749

782

T4%

13969
689

7478
8051
451

480

7218

NPBA DEC/X11 SYSTF® EXERCISER MODULE
CP0SS REFEPENCE TABLE == USER SYMBOLS

NPBA,P{!

PHYTAB
PIRQS =
POPSP =
POPSP2=
PP
PPFD
PPFD}
PPHDM
PPHDM2
PPHDS
PPHDS2
PRTY
PRTYQ
PRTY1
PRTY2
PRTY3
PRTY#
PRTYS
PRTY6
PRTY?
Ps

PSW
PUSH
PUSH2
PWRCNT=
QUES =
RCTOR&
RCVTO
RDTO
REC
RECADR
RECCNT
RECD
RECON
RECERR
RECINT
RECRTN
RECTIM
REPORT
RERR
RESTRT
RETTAB
RPIRQ
RRET
RSTIRT
RTSSET
R4TAB
SBADR
SPARE}
SPARE2
SPARE}
SPARES
SPOINT
SPSIZ =
SR1
START

PRI R IR

£39212R
990004
995726
922626
PO1GH0R
83161 2R
©I1632R
B31414R
081542k
P31112R
P01246R
890439
200029
290040
so010”
9014y
poB200
900242
9090322
09342
1717776
171776
985746
024646
RGN
134401
905046R
®85422R
#83262R
$O2142R
®84700R
934794R
994732R
B882712R
903210R
©82252R
S04746R
834714R
SOB164R
#82S10R
POOS4OR
8a85122R
P02532R
#83136R
880062R
PR4226R
885132R
PIVOS2R
808202R
#OB204R
P00206R
88021 4R
PO0024R
900040
POBVI6R
80@332R

5089
4801
480¢
480
708
733
8358
736
8uv8
7398
748
4804
4808
4800
4899
48080
488
448
480
490%
4808
48018
430¢
4R 0
4804
480
676+
705+
892
745
740
T41e
967
974
1053
983
891
T4l
4048
952
472
10738
9674
1026
472
1269
1308
4660
4931
4944
4958
496k
455¢

i
4518
454

624
974

7300
CERR)
874

7941
815¢
761

7598

449

665

677s
190340
914
813
809
742+
14210
1930
1090¢
922
901+
Ta4n
949
957
632
1213
972
1973

1271
14918

669
473
636
ol8¢

667
1388¢

824
te11

955w
(13
862
833
871

946

14724
1686

8800
711
818
760
816

629

1361
795
1389
159

691
778
458

1328

631
986

817
826

179

4801

1119+

1108+

11074
838
83%s
810+

1421

911
812
19050
977
6658
1309+

1079

1286

MACYL1 27(732)

719

884
199S

956w
1003

86%

908
885

15048

1320

091
762¢
876
815+
973

633

1363
841

796

694

459

14529

MACYL11 27(732)

648
1219

1123
1109

9014
956+
811+
1422
1872%
915
1087
1323

1084

20=MAY=T6

1199
1121

992
1272

Lal.1

946

1313
9neé

63Se

13992

10

14018

460

20=MAY=76

687
1223

1120»
1129»

959+
836%

1874
14128
1677
1326

1103

12129

1247

996
1334
14634
1156

14169
072

14000

836

461

12129

689
1276

14599
14499

1408¢
837s

1130
1087

14879

PAGE 34

1007 14239

14479

873 1135 14258

843 1067

462 463 464 465 467 469
PAGF 3S

Ti4 1117 1364 1387

1280

962 14109

1427¢

1358 1361

SEQ 2125

479

SEQ ?126
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STAT
SUM
SuMy
SVRO
SVR1
SVR2
SVR3
SVR4
SVRS
SVR6
SYNC
SYNCNT
TIDONE
TIEXIT
TIMCHK
TIME 3
TIMELN
TIMKEP
TIMTAB
TMT
TMTDON
TMTINT
TMTRET
TMTTIM
TPX =
TRAPX =
TSINCT
TXADR1
TXADR2
TXCNT1
TXCNT2
TXTO
TXTOR4
VCTSAV
VECTOR
WAIT =
WASADR
XFLAG
X4

X5

. ABS,

#200208R
P11212R
911332R
BRAV3I2R
930034R
990936R
@09940R
SQ0042R
290044R
P20046R
BOA1T74R
#04714R
#93752R
803672R
PI4362R
LTI TS

839170R
P24306R
ee5112R
#@3430R
B05002R
803694R
PO4776R
B804772R
900909

#9024

935206R
@34752R
PI4T56R
P#047062R
P34766R
P04030FK
B950852R
BE4670R
90821 9R
sanene

POGLS IR
8006YASR
B03146R
PA3156R
811525R

P00000
811525

209
oot

% ERRORS DETECTED: 1
% DEFAULT GLORALS GENERATED:

4539
1396
1365

458¢

459

46648

4611

4624

461

4641

4902

947+
1190
1185

713

4R

488y

854
1306+

756

856+#
1159
1146%

755+

4809

4801

948+

749+

TS3+

TS0%

752%
1167

678

702+

447

4808

408

4451
1066
1851
1499

15993
15198

6440
937
12118
11948
1314
1397
743
918
1387%
842
868
1176%
1162
8a1s

1154+
795%
799+
751+
798+

12338
679
9062
700
651

10778
1078
15808

#NPBA,NPBA/SOL/CRFtSYM=DDXCOM,NPBA

RUN=TIME:

6 12 1 SECONDS

RUN=TIME RATIO: 55/20=2,.6
CORE USED; 8K

(1S PAGES)

MACY11 27(732)
CROSS REFERENCE TABLE -= USER SYMBOLS

646
94S5e

1203
13238
1343
T44
1173
14838
847
800+

1214
1168

1189+«
841
846e
796+
845+

1245+
1148

16819
1558

941
14149

1208
1349

758
13854

11468
1147

1226
1437

1197
1204
1191
797
1189

1249
1264

iesse

20=MAY=T0

1202

801

14419
1220

1281
1206+
1192+

843s
1193«

1254
14040

12229 PAGE 36

1238

1255

14433
14294
14314

8440
14350

1461¢

851

14398

1187

852

1207+

1433¢

SEQ 2127
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+REM %

1DENTIFICATION

PRODUCT CODE: MAINDEC=11<DXNLA=A~D

PRODUCT NAME: DL~11 DECNET DEC/X11 EXERCISER MODULE

DATE: 21«JUN76

MAINTAINER: DEC/X13 DIAGNOSTIC GROUP
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED ASs 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 1s 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 1S NOT
SUPPLIED BY DIGITAL,

COPYRIGHT " (C) 1976 DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS,

SEQ 2128



NLAA DEC/X11
NLAA,P11

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
S4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
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ABSTRACT

THIS TYPE OF DEC/Xi1 MODULE, REFERRED TO AS DECNET DEC/X11 MODULE,
WILL DETECT SYSTEM INTERACTION ERRORS WHEN RUN IN CONJUNCTION WITH
OTHER DEC/X11 MODULES EXERCISING OTHER DEVICES 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
MODEMS AND COMMUNICATION LINKS, IT WILL ONLY TEST COMMUNICATIONS
PATHS CAPABLE OF RUNNING DDCMp, THIS MEANS THE DEVICES MUST USE
NO PARITY, 8 LEVEL CODE, AND TERMINALS CANNOT BE TESTED,

NOTE

THIS DOCUMENT ASSUMES FAMILIARITY WITH
THE PHILOSOPHY AND OPERATION OF DEC/Xit,
THE DETAILS OF LINKING, LOADING, AND
RUNNING MODULES UNDER DEC/Xit CAN BE
FOUND IN THE DEC/X11 USERS DOCUMENTATION
AND REFERENCE GUIDE, MAINDEC-11=-DXQBA,
THE READER SHOULD ALSO HAVE READ THE
DECNET DEC/X11 USER’S GUIDE,
MAINDEC=11=DXQBC, WITHOUT THROUGHLY
UNDERSTANDING THAT DOCUMENT, THERE 1S
LITTLE HOPE OF SUCCESSFUL TESTING,

HARDWARE REQUIREMENTS

THESE MODULES REQUIRE A COMPLETE PATH FROM A COMMUNICATIONS DEVICE
TO A COMMUNICATIONS DEVICE, THIS MAY BE ACCOMpPLISHED THROUGH A
VARIETY OF METHODS?

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

B, 1 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 REGUIREMENTS

A THE DEC/X11 MONITOR MUST BE QABK OR A LATER REVISION,

8 THE N1A? MODULE MusT BE CONFIGURED DIRECTLY AFTER THE

MONITOF#

SEQ 6129



NLAA DEC/X11 SYSTEM EXERCISER MODULE
NLAA,P{1

95

96

97

98

99
1290
141
182
103
104
105
196
107
148
189
119
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
142
141
142
143
144
145
146
147
148
149
153

MACY11 27(732) 28-MAY=T76 12:26 PAGE 4

c, ALL NETWORK MODULES MUST BE CONFIGURED NEXT,

THE N2A? MODULE MUST BE CONFIGURED NEXT,#

E, ONE OF THE 3 CLOCK MODULES MUST BE CONFIGURED NEXT, EITHER

KWA?, KwB?, OR KWX?

F, ANY OTHER DESIRED DEC/X11 MODULES CAN THEN BE CONFIGURED
ANY ORDER,

4, PRELIMINARY TESTING
THE APPROPRIATE STAND ALONE DIAGNOSTICS MUST BE RUN TO VERIFY

IN

THE

CpU, AND THE COMMUNICATIONS DEVICE, THEN A DEC/X13 EXERCISER

USING THE CONVENTTONAL (MAINTENANCE MODE) DEC/X11 MODULES FOR

THE

COMMUNICATIONS DEVICES MUST BE RUN, IF BOTH THESE STEPS PASS

SUCCESSFULLY, DECNET DEC/X11 MAY BE ATTEMPTED,

S, PROGRAMMING CONSIDERATIONS

A, OTHER THAN THE REQUIREMENTS MENTIONED IN 3 PREGARDING

THE

ORDER IN WHICH MODULES MUST BE REQUIRED, THESE DECNET DEC/Xi1
MODULES WILL BE COMPLETELY COMPATIBLE WITH THE DEC/X11

MONITORS AND ALL OTHER MODULES, THE ONLY OTHER EXECPTION
THAT FOR A GIVEN COMMUNICATIONS DEVICE, THERE WILL NOW BE

Is
2

DIFFERENT DEC/Xi1 MODULES CAPABLE OF BEING RUN, THE OLDER

MAINTANCE MODE TYPE REQUIRING NO CONNECTIONS T0

THE

COMMUNICATION DEVICE, AND THE NEW DECNET TYPE REQUIRING A
COMPLETED COMMUNICATIONS PATH, IT WILL BE POSSIBLE (AND
SOMETIMES DESIREABLE) TO CONFIGURE 2 DIFFERENT DEC/X11
MONPULES IN ONE RUN TIME EXERCISER WHICH TEST THF 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/X11 MODULES, IT Is POSSIBLE TO HARVE
MANY NODES CONNECTED IN A NETWORK, ALL RUNNING DEC/X1i

TOGETHER, ALL THESE EXERCISERS WOULD HAVE BEEN STARTED

AT

DIFFERENT TIMES, DUE TO DIFFERENT HARDWARE ON EACH SYSTEM,
RUN TIVMFS AND END OF PASSs TIMES MIGHT VARY CONSIDERABLY,
THEREFORE IT IS NECCESSARY THAT THESE DECNET DEC/X11 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 ORPER OF 10 MINUTES) BEFORF AN OPERATOR FINDS

QUT A LINE IS DEFINITeLY NOT RUNNING,

C. DUE TO THE EXCESSIVE PROGRAMMING COMpLICATIONS AND LAKGE

cereacsssseseewe

# THESE ARE DFSCRIBED IN THE DECNET DEC/X11 USER’S GUIDE,

SEQ 2130
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152
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155
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157
158
159
160
161
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163
164
165
166
167
168
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170
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179
180
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192
193
194
195
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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 TIME, IF
THE MODULE Is SET TO RUN 16 LINES, IT WILL RUN | 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 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/X11 USER’S GUIDF, ESPECIALLY THE SECTION
ON 2 LINES AT A TIME CONSIDERATIONS,

THESE MODULEs WILL, AS A GENERAL RULE, USk THE MINIMUM AMOUNT
OF FEATURES OF A COMMUNICATION DEVICE REQUIRED TO SEND AND
RECEIVE MESSAGES, 7THIS 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/X11 REFERENCE GUIDE,

CONSOLE SWITCHES ARE STANDARD FOR DEC/X1i

THE N1A? 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

THE N2A? MODULE WILL MAKE ANY AUTOMATIC PHONE CONNECTIONS
USING ANY DN=11’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 EXERCISING PHASE,

THE N2A? MODULE WILL REQUEST A CARRIAGE RETURN WHEN THE
OPERATOR WANTS TO BEGIN EXERCISING HIS NODE,

THERE ARE MANY OpTIONS WHICH MAY BE ALTERED BEFORE RUN TIME,
THEY INCLUDE:

1) LOCATION 164 1S A SWITCH WHICH INDICATES WHETHER OR NOT
ALL ERRORS SHOULD BE REPORTED As THEY HAPPEN, IF
LOCATION 164 IS NONeZERO (EQUAL TO N), THEN ERRORS ARE
TOTALLED (ON A LINE BY LINE BASIS); EVEKY N PASSES THIS

oty w131l
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207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
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
258
259
260
261
262
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2)

(3)

(4)

(5)

(6)

20=MAY=76 12:26 PAGE 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 BF TALLEYED IS 256
PER LINE, THEREFORE IF A LINE IS NOT KNOWN TO BE OF
VERPY 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
REPQORT 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, [HIS RESTRICTION MAY BE
RELAXED, THE DEFAULT VALUE Is TO NOT REPORT TOTAL
ERRORS, (LOC 164=¢4) 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 17¢ IS THE
NUMBER OF SECONDS TO WRIT FOR THE SMALLEST TIME OUTS,
SOME TIME OUTS WILL BE A MULTIPLE OF THIS FACTOR,
DEFAULT IS 32 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 FROM TESTING, IF BEFORE THIS LEVEL IS
REACHED, AN ITERATION 1S CORRECTLY COMPLETED, THEN THE
ERROR COUNT WHICH IS COMPARED TO LOCATION 172 IS RESET
TO ZERO, THE DEFAULT IS 1o,

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
ASYNCHRONOUS DEVICES, BECAUSE THEY "SYNC"™ ON THE FIRST
BYTE OF THE ACTUAL MESSAGE, NOT ON PRECEDING CHARACTERS
AS SYNCHRONOUS DEVICES DO,

LOCATION 176 1Is 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 7 = 1,
BITS 4,5, AND 6 = 9°S IN THE PHYSICAL LINE TABLE, SEE
ITEM 6-F=9 BELOW). THEN PATCH THE LOCATION POINTED TO
BY LOCATION 176 FROM A 441 TO A 249, THIS WILL CAUSE
ALL LINES BFING TESTED IN HALF DUPLEX, POINT=TO=-POINT,
SLAVE BY THIS MODULE 10 RUN IN RECEIVE ONLY MODE, THIS
LOCATION MAY BE PATCHED BACK TO A 421 TO RESUME NORMAL
REC=TMT TESTING,

SEQ 0132
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263
264
265
266
267
268
269
270
271
272
273
274
275
276
2717
278
279
280
281
282
283
284
285
286
287
208
289
290
291
292
293
294
295
296
297
298
299
300
3o1
30?2
303
304
385
3o6
387
kI']:}
309
310
ER D)
312
313
314
315
316
317
318

SYSTEM EXERCISER MODULE
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7) LOCATION 200 IS AN ADDRESS, IF THE OPERATOR WANTS TO
RUN THE DEVICE 1IN TRANSMIT=ONLY MODE, HE SELECTS THE
LINE FOR HALF DUPLEX, POINT=TO-POINT, MASTER (BITS 7 AND
5 = 1°S, BITS 4 AND 6 = ©°S IN THE PHYSICAL-LINE TABLE,
SEE ITEM 6«F«9 BELOW,) THEN PATCH THE LOCATION POINTED
TO BY LOCATION 29@ FROM A 401 TO A 240, THIS WILL CAUSE
ALL LINES BEING TESTED IN HALF DUPLEX, POINT=TO«POINT,
MASTER BY TH1S MODULE TO RUN IN TRANSMIT ONLY MODE, THE
LOCATION MAY BE PATCHED BACK TO 4¢1 TO RESUME NORMAL
TMTeREC TESTING,

G, LOCATIONS DVA, VvCT, BR1 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 6F1, THEY ARE 2 CLASSES OF ERRORS DATA ERRORS AND
OTHER ERRORS,

B DATA ERRORS ARE ACTUALLY REpORTED BY THE N1A? MODULE BECAUSE
THIS IS WHERE THE SHARED DATA COMPARE ERROR ROUTINE IS
LOCATED, SO ALL DECNET DEC/Xi11 MODULE DATA COMPARE ERRORS
LOOK LIKE THE STANDARD DEC/X11 OATA COMPARE ERROR MESSAGE
EXCEPT:

(1) THE MODULE NAME TYPED Is FFXX, WHERE FF Is FILLED IN TO
BE THE NAME OF THE DECNET DEC/X1i MODULE WHICH CALLED
THE Ni1A? MODULE TO DO THE COMPARE, IN OTHER WORDS FF
REPRESENTS THE MODULE THAT “HAD" THk ERROR,

(2) THE ERROR NUMBER IS5 A COUNT OF 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/X11 MODULE
WHICH CALLED THIS ROUTINE TO HAVE ITS MESSAGE CHECKED.

(4) SBADK CONTAINS THE LINE # OF THE DEVICE WHICH HAD THE
DATA ERROR,

(5) WASADR CONTAINS THE COUNT (IN OCTAL) OF WHICH CHARACTER
IN THE MESSAGE THIS BAD CHARACTER WAS,

(6) THE "SHOULD BE AND "WAS" ITEMS ARE NORMAL,

c OTHER ERRORS ARE REPORTED USING THE NORMAL ERROR CALL 1IN

SEQ 0133



NLAA DEC/X1{ SYSTEM EXERCISER MODULE
NLAA P11

319
320
21
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
3ise
359
360
361
362
363
364
365
366
367
368
369
379
n
372
373
374
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DEC/X11 CSRA AND ACSR ARE STANDARD, STATC CONTAINS A CODED

ERROR NUMBER, WITH THE CODE BEING CONSISTENT 1IN ALL DECNET
DEC/X11 MODULES, THE LOW ORDER 2 DIGITS OF STATC CONTRIN
WHICH LINE HAD THE ERROR THE OTHER DIGITS CONTAIN THIS CODE:

av18Xxx REC TIME OUT

2020XX TMT CLOCK LOSS

PO30XX HEADER CRC ERROR

0040XX MSG CRC ERROR

BO59XX TMT TIME OUT

0860XX TMT NON-EXISTENT MEMORY
0078XX TMT LATENCY

81a8XX REC DATA PARITY ERROR
01108XX REC NON-EXISTENT MEMORY
#120XX REC CLOCK LOSS

P2A0XX REC FRAMING ERROR
2400XX REC OVERRUN OR LATENCY ERROR

THIS METHOD SHOULD ELIMINATE THE CONSTANT NEED FOk HAVING A
LISTING ON HAND TO DECIDE WHAT THE ERRORS WHERE, THE FIRST
TIME THE RUN TIME EXERCISER IS RUN AFTER LOADING, THE NiA?
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,

ON POWEReFAIL, POWER=-UPp CONDITIONS, DECNET DEC/X11 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 MODIFYING THE PpHYSICAL LINE TABLE, (SEE DECNET
DEC/X11 USER’R GUIDE). THERE ARE SEVERAL TESTING OPTIONS WITH
SLIGHTLY DIFFERENT FUNCTIONS MAKING UP AN LTERATION:

A POINT=TO-pPOINT SLAVE, IN THIS CASE THE LINE wAlTS TO RECEIVE
A MESSAGE, WHEN IT DOEsS, IT CHECKS IT, AND THEN TRANSMITS A
MESSAGE BACK, IT W1LL REPORT ERRORS ON EXCESSIVE wAITS,

B, POINT>TO=pPOINT MASTER, IN THIS CASE THE LINE SENDS A MESSAGEL
AND WAITS TO RECEIVE ONE IN RETURN, IT THEN CHECKS THE
RECEIVED MESSAGE, 1IF IT TIMES-OUT, IT TRANSMITS AGAIN, IT
W1LL CONTINyUE TO TIME OUT AND RETRANSMIT UNTIL EITHER A
MESSAGF IS RECEIVED, OR IT TIMES OUT COUNT EQUALS LOCATION

SEQ 0134
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375
376
7
378
379
k17"
st
3g2
383
384
385
3ge
387
3ge
389
3990
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
123
424
425
426
427
428
429
430

OIdIEM EALKULIODEN MUDULL

malLyll ¢

C.
D'
E'
F.
G.
9, PASS
PASS
NOTE 1
WHEN 2 L
RETURNED
MADE, 1

RETURNED

1CIss) 2V=MAY=/0 14340 rPAaGE Y

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 REPORTED EQUALS LOCATIONM 172, THE
LINE wILL BRE DROPPED,

POINT»TO«POINT SLAVE RECEIVE ONLY, IN THIS MODE THE LINE
WRITS ONLY TO RECEIVE, CHECKS THE MESSAGE, AND WAITS TO
RECEIVF AGAIN,

POINT=TO«POINT MASTER«TRANSMIT ONLY, IN THIs MODE THE LINE
JUST TRANSMITS AND THEN TRANSMITS AGAIN ,ETC,

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

MULTI-DROp SLAVE, 1IN THIS MODE, THE LINE WILL WAIT FOR A
MESSAGE WITH THE MATCHING ADDRESS, THEN IT WILL TRANSMIT a
MESSAGE,

# NOT YET IMPLEMENTED

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,

TIMES

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, i1 LINE ON AN 11,05 AT 9609 BAUD,HALF DUPLEX.
POINT=-TO=POINT, WITH A 512 CHARACTER MESSAGE, TAKES 15
SECONDS,

AT VARIOUS MONITOR CALLS THROUGHOUT THIS MODULE, IT IS LIKELY THAT
INES ARE RUNNING, A MONITOR CALL CAN BE MADE AND BEFORE CONTORL IS
TO THE MODULE, THE OTHER LINE MAY CAUSE THE EXACT SAME CALL TO BE

N FACT, WHEN RUNNING 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

FROM, THIS TS WHY AT SUCH CALLS, THE CODE SETS COUNTERS

BEFORE DOING CALLS, SO THAT WHEN TIT IS RETURNED TO, IT CAN KEEpP WHICH

LINE DID

WHAT STRAILGHT,

Sk V13D
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431
432
433
434
43%
436
437
438
439
440
441
442
443
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NOTE 2 WHEN RUNNING 2 LINES LOOPEL TOGETHER FROM THE SAME MODULE,
THE LOW ORDER ONE (PER DV{, LOC, 14) SHOULD BE SLAVE AND THE HIGHER
ORDER ONE SHOULD BE MASTER,

NOTE 3 YOU CAN RUN THE DL®S WITHOUT MODEMs IF A NULL MODEM IS USED
AND LOCATION TAGGED "NULL:"™ 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 WITHOUT, USE 2 NLA? MODULES,

%

SEQ 0136
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444
LIH)
446
4“7
448
449
459
45¢
452
453
454
4535
456
457
458
459
469
461
462
463
464
465
466
467
4686
469
479
471
472
473
474
47S
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
498
496
437
498
499

988890°
POBOU6°

890000
080320 °
806005 °
800706°
800010°
880012°
900013°
POIL14°
9900016°

000020°
0909022°
080024¢°
992026°
800030°
200032
993934°
$00036°
800040
0900042°
Pa0B4L”
200046°
9800%50°
900052
808052
900854
990054
900056
906260°
2000862

98V164°

802164°

990166°
800173°
2001727

246116 P48501
[J-F]

889081

PoBdB4
298
249

200001

808009

149009
$99332°
3001647
098000
990030
820602
[T T
222030
LELLEL
p000e890
LD
228900
290000

peadan

poDBRR2
040000
82330
993516°

2992300

838610
8280236
890812

840
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509
Se1
502
5983
504
585
546
507
508
509
519
S11
512
513
514
515
516
517
518
519
529
s21
522
523
524
525
526
527
528
529
S53p
531
532
533
534
535
537
538
539
540
S41
542
543
S44
545
546
547
548
549
550
551
552
553
554
5%%

8901747
900176°
880200

800202°
¥82284°
809206°
000210°

"30212"
200213°
#90214°
p0B215"
$20216°
9236217°
po0220°
200221°
p90222°
9002237
200224°
9008225°
200226°
720227°
9002309
920231°

$22232°
890233°
930234°
¥90235°
830236 °
929237"
po0240"
P00241°
080242°
2230243°
200244°
800245°
990246°
9982477
2002597

113226
031134°
881456°

809000
53882
3400930
000949

.I"T
a1
¥e2
033
004
09s
(11
LX)
419
211
212
213
014
a15
d16
017

320
(.11
vee

292 -

209
300
LET)
499
(12
[L24
(.I1"]
¢ed
©a0
aga
CLE]
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$PARITY MUST BE OFF
:STOP CODE LENGTH MUST BE SAME (1,:,5,0R 2 BITS)
$CHARACTER SIZE MUST BE 8 BITS

I0MOD <NLAR >, 1,4,4,4

MODULE 149008, NLAA 14,404/

LTITLE NLAA DEC/Xi] SYSTEM EXERCISER MODULE
; DDXCOM VERSION ¢ 9/6/75

LLIST  BIR
}'- - - L 3 e b AR Al b ¥ = =
BEGINg

MODNAM: ,ASCII
XFLAG: ,BYTE
ADDR: iv8
VECTOR: 449
BRig +«BYTE
BR2: +BYTE
DVID1: 41
SR1s OPEN

JRENSEFT LI SRR RIS RIRGBRI RN

STAT: 140000
INIT: START
SPOINT: MODSP
PASCNT: @
ERRCNT: @
SVRa: OPEN
SYR1: OPEN
SYR2: OPEN
SVR3: OPEN
SVR4: OPEN
SVRS: OPEN
SVR6: OPEN
CSRA: OPEN

/NLAA / JMODULE NAME. _
OPEN JUSED TO KEEP TRACK OF WBUFF USAGE
$15T DEVICE ADDR,
71ST DEVICE VECTOR,
PRTV446 $1ST BR LEVEL,
PRTY4+0 $2ND BR LEVEL,
JDEVICE INDICATOR 1,
ySWITCH REGISTER 1
BESPREFABRFIFEBREBRRRRERNESR
3STATUS WORD.
:MODULE START ADDR,
sMODULE STACK POINTER,
3PASS COUNTER,
$ERROR COUNTER,
sL0C TO SAVE R¢,
$LOC TO SAVE Ri,
;LOC TO SAVE R2.
sLOC TO SAVE R3,
$LOC TO SAVE R4,
:LOC TO SAVE RS,
3LOC TO SAVE R6.
sADDR OF CURRENT CSK,

SBADR: $ADDR OF GOOD DATA, OR
ACSR: OPEN ;CONTENTS OF CSR,
RASADR: ;ADDR OF BAD DATA, OR

ASTAT: OPEN
ASB: OPEN
AWASS OPEN
RSTRT: RESTRT

$STATUS REG CONTENTS,

SEXPECTED DATA.

3ACTUAL DATA,

sRESTART ADDRESS AFTER END OF PASS

LREPT  SPSIZ sMODULE STACK STARTS HERE,
.NLIST
WORD @
.LIST
LENDR
MODSP:
; *
.GLOBL WAIT, TIME, M8GSIZ, CKMSG, CRCMSG,MSGHED, MSG,PWRCNT
.GLOBL DEVSET
:
:
REPORT: 8 JFLAG, If =#, THEN ERRORS ON RECELVED MSG'S
$ARE TOTALLED AND PRINTED EVERY # PASSES
sIF 28, ERRORS ARE ALL REPORTED AS THEY HAPPEN,
LPCNT: 18 s ITERATIONS PER END PASS CALL
TIMELN: 30, $TIME OUT FACTOR, IN SECONDS
ERRLVL: 10, sNUMBER OF ERRORS TOLERATED
MACY11 27(732) 20-HAY=76 12326 PAGE 12 SEQ @138

SYNC: 113226

312 BYTES OF SYNC CHARACTER

ONEREC 3 ADDRESS OF WHERE 249 GOES
ONETNT $ADDRESS OF WHERE 248 GOES
SPARE1: @

'S N
SPARE2:

2
SPARE3: @
SPARE4: @

H

;

sPHYSICAL LINE TABLE, BYTE @ CONTAINS THE PHYSICAL
JLINE ¢ FOR THE FIRST LINE TO BE RUN, BYTE 1 WILL BE

3} THE PHYSICAL LINE RUN SBECOND, ETC,

$EACH BYTE IN THE TABLE HAS THE FOLLOWING BIT MEANINGS:

;BIT =3 PHYSICAL LINE ¢
$BIT 4 » FOR POINTTO POINT, 1 FOR MULTI=DROP
$BIT § @ FOR SLAVE, 1 FOR MASTER (DERIVED FROM SR1)
:BIT 6 @ FOR HALF DUPLEX, 1 FOR FULL
3BIT 7 ® DO NOT TEST, 1 TEST (DERIVED FKOM DVID1)
PHYTAB: .BYTE @

JBYTE 1

BYTE 2

LBYTE 3

BITE 4

BYTE &

BYTE 6

BYTE 7

LBYTE 10

LBYTE 11

BYTE 12

LBYTE 13

BYTE 14

.BYTE 15

BYTE 16

BYTE 17

JERRTAB ,KEEPS TRACK OF RETRY ERROR COUNTS FOR
JEACH LINE

;

EPRTAB: ,BYTE
BYTE
WBYTE
.BYTE
BYTE
.BYTE
.BYTE
WBYTE
BYTE
.BYTE
LBYTE
JBYTE
LBYTE |
WBYTE
LRYTE

TESCEHNTHIDNEVSVSD
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536
557
558
559
569
561
562
563
564
56%
566
567
568
569
578
571
$72
573
574
575
376
577
578
579
580
S81
582
583
584
58S
586
587
588
$89
599
591
592
593
594
595
596
597
598
599
€09
601
682
623
634
605
606
697
608
699
61@
611

P90251°

900252°
980253 °
$00254°
809255 °
200256°
930257°
$90262°
800261°
890262°
900263°
P20264°
800265°
2008266°
#00267°
890270°
0928271°

8292727
908273°
290274°
200275°
990276
920277°
p9e30e”
800301°
90¢302°
#20323°
900304
920305°
800306°
pa0307"
920319 °
e09311°

”o0312°

nee

290
L3I
0390
800
620
280
090
ego
[-I"1]
(41
398
(-1
e0
eae
200
e0a

000
201
002
283
004
[T
906
207
210
a1
012
”13
[3%)
015
216
817

3717

NLAA DEC/X11 SYSTEM EXERCISER MODULE
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612
613
614
615
616
617
618
619
629
621
622
623
624
623
626
627
628
629
6302
631
632
633
634
635
636
637
638
639
642
641
642
643
644
645
646
647
648
649
653
651
652
6513
654
655
656
657
658
659
669
661
662
663
664
665
666
667

989313°
902314
A20315°
922316°
PRO317°
200328°
220321°
003227
0600323
7900324°
920325°
200326
900327
382338
200331°

p30332°
820336°
P30340°
220344°
300359
200354°
990362
008366°
884370°
800372°
$30376°
¥00400°
POV4DL”’
BIN419°
2024814°
820416°
0008424°
POB426°
900434°
POVI4D’
0o0442°
[ 21T TS
290452°
990452°
POD4S4”
2PB468°
POB464°
o20470°
800472°
AB0476°
020502
9OOS04°
200510°
#B0514°

m
377
317
3717
377
317
377
317
3177
n
3717
kAl
3717

3T
3377

317

816700
991002
104403
812705
894567
012767
212721
806300
193093
156741
900402
146741
195061
020127
901364
926727
801406
812767
816700
800750
895241
p16700
1A5721
149002
g12712
862740
020127
pO1367
pB5067
BUS767
#0145
124407
104497
p82T66

177456

0800000°
200000 °
8000006
0ea200
800232°

204202
004172
200040
ge0211"’
204154
200049
177356
177336

900002
22001y
048232

004076
20000026

111 1.1
20pBoe°

B04214

PELLET

ene142
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+BYTE 9

b

JECOUNT TABLE KEEPS TRACK OF # OF BAD MSG’S

ECOUNT: .BYTE ]
+BYTE
+BYTE
+BYTE
+BYTE
«BYITE
+BYTE
+BYTE
«BYTE
+.BYTE
+BYTE
+BYTE
+BYTE
+BYTE
+BYTE
+BYTE

NI OENS

3

JMULTI=DROP STATION ADDRESS TABLE

BYTE @ IS THE MULTI-pROP STATION ADDRESS

3FOR LOGICAL LINE 9, BYTE 1| IS FOR LOGICAL LINE 1, ETC,
;THIS ENTRY ONLY HAS MEANING IF CORRESPONDING

38YTE IN PHYSICAL LINE TABLE HAS BITS 4 AND 7 SET

sAND BIT S OFF, IE MULTI-DROP SLAVE TO BE TESTED

MDATAB: .BYTE [
.BYTE
+BYTE 2
«BYTE 3
+BYTE 4
+BYTE S
«BYTE 6
+BYTE 7
.BYTE 1@
+BYTE 11
.BYTE 12
.BYTE 13
«BYTE 14
.BYTE 1%

+BYTE 16
+BYTE 17

3

sMULTI=DROP STATION ADDRESS MENU TABLE

sTHIS TABLE INDICATES TO ANY LINE RUNNING AS
JMULTTI-DROP MASTER, WHICH STATION ADDRESS TO
SATTEMPT TO EXERCISE ON THE MULTI-DROP LINE

;1T ALLOWS UP TO 15 DIFFERENT STATIONS TO BE
;TESTED ON A LINE, EACH BYTE WHICH 1S NOTmej
;INDICATES A STATION ADDRESS TO BE TESTED, EACH
JSTATION 15 TESTED, BY THE ORDER OF THE TABLE,
SUNTIL THE FIRST OCCURANCE OF A =1 (BINARY 11111111)

3
MDMTAB: ,BYTE -1

MACY11 27(732) 28=-MAY=76 12126 PAGE 14

LBYTE =1
+BYTE -1
BYTE -1
BYTE =1
JBYTE -1
LBYTE =1
+BYTE -]
BYTE -t
BITE =t
JBYTE -1
LJBYTE -1
BYTE =1
LBYTE -t
WBYIE -
JBYTE -1
:
H
START: MOV DVID1,R® ;GET DEVICES TO BE TESTED
BNE 18 FANY ACTIVE?
END$, BEGIN ;
18: Hoy #BEGIN, RS ;PREPARE FOR NXT JSR
JSR RS,DEVSET 7G0 ASK FOR PARAMETERS
Moy #2900, MASK 3SET UP MASK
283 MOV $PHYTAB+16,,R1 ;GET END OF DEVICE TABLE
3s: ASL R ;CHECK EACH BIT
BCC 4s $BR IF NOT ON
BISS MASK, = (R1) ;SET THIS LINE ACTIVE
BR 5%
as: BICB MASK, =(R1) ;CLEAR THIS LINE
581 CLRB 32,(R1) $CLEAR ECOUNT TABLE
cup Ri, tPHYTAB=] ;DONE?
BNE 38 §BR IF NOT
cMp MASK, 140 ;BEEN HERE BEFORE?
BEQ o8 7BR IF YES
MOV #49, MASK 3SET UP MASK
MOV SR1,Re ;GET SLAVE/MASTER INFO
BR 28 ;60 SET UP
683 NG R1 ;GET PHYTAB ADDR
MOV ADDR, R® $GET DEVICE ADDK
783 1518 (R1)+ :DEVICE ACTIVE?
8PL 8s ;BR IF NOT
mov #2,(RA) 3SET DATA TERM READY
8st ADD $19,Ra ;BUMP RO
cup R1,4PHYTAB+16, ;DONE?
BNE 7% $BR IF NOT
9s: CLR MSGCNT COUNTS WHEN TO DO SUMMARY
TST WAIT INES SET UP?
BEQ RESTRT R IF YES
BREAKS ,BEGIN ;TEMPORARY RETURN TO MONITOR,.,,
BREAKS,BEGIN ;THEN CONTINUE AT NEXT INSTRUCTION,
BR 9% ;WAIT TILL WAIT IS CLEARED BY NET2

i THROUGH=OUT THF PROGRAM MANY LOCATIONS ARE REFERENCED
:OFF OF (R4), THIS IS A MEANS OF KEEPING TWU SETS OF

SEQ @139

SEQ #1490
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668

669

670

671

672

673 ©980516" pBSTe7 BRBEVBGUG
674 8295227 BA1482

675 P90S24° 104483 00600P9°
676 920539° S58B4

677 998532° 216736 177266
678 PI0S36° BUSPET BB4206
679 BBOS542° 945367 994204
€80 220546° 245067 204202
681 990552° BOSQ6T PP4200
682 99VS56° 0PASA6T @O4176
683 PBAS62° 835067 804174
684 BADS566° PIS06T 0BO4172
685 80aS72° 825867 004170
686 DBBST6° BB5367 ©P4166
687 9026082° BO5067 004164
688  390600° DISEET 004162
689 BJIA612° AB5867 PO4163
694 pIvb15° VOSA6T @O4156
691 §1A622° ¥YASNET PR4154
692

693 PAV626° PASUET 004114
694 8AN632° @35A67 BB4196
695 PA2636° 12767 400212° 043734
696 PIA644° YPA5A6T PB3766
697 BAS6SA° A26727 B8IT24 80232°
698 ¥30656° PA31440

699 P22669° 416700 003714
TP BAVL64° PIRB6E 0G04644°
TR1 #AA6TA° 135068 QG820
742 83067%° sP5267 903708
703 230749° 111009

784  0007082° 532362

74S $5IBTe4° wieTBl 177076
760  B40T14° AI4T6T PM4BTPN
797 @96T14° 510164 0046027
728  $00720° 816721 177064
109 ©30724° $34767 9G4254

Tis @00730° BiIGISS BB46HO”

711 @30734° PAS267T 9R3676

712 088740° 345064 PB4660°

713 P2ATA4° RBSA64 3A4T4R°

714 D387523° 832733 890020
A 715 8827547 P01377

716 800756° POA427

717

718

719 8A0768° B895767 803652

720 BABT64° BD1402

721 90A766° PHAI6T 903306

722 #08772° £12731 PABA212°

723 B88776° 135721

NLAA DEC/X1i1 SYSTEY EXERCISER MODULE
NLAA,P11

72¢ 3A1007° 143495

775 831082° 922701 006232°

726  831406° PA1373

727 $31210° 104423 00Ge00°

728

729 Ba1a13’ 812767 00081 2843724
734

731 081422° ©¥5T67 003716

732 291026° BI10a2
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MACY11 27(732)

;VARIABLES, OME
IR ALWAYS CONTA
;REFERENCING LIN
JLINE 1,

RESTRT: TST
BEQ
ENDS,BEG
CLR

-
-

MOV
CLR
CLR
Cig
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLR
CLER

CLR
CLR
MOV
CLR
GETNXT: CMpP
BEQ
MOV
MOV
CLRB
INC
MovBe
BGE
MOV
JSR
MOV
MOV
JSR
WOV
INC
CLR
CLR
BIT
BNE
BR

Dae v
=]
x
m

TST
BEQ
JMP
183 MOV
283 TSTB

MACY11 27(732)

BMI
CNp
BNE
ENDS,BEG

-
n

MOV

TST
BNE
Jup

48

EXITS
;POINT TO POINT
PP: MoV

BIT

BEQ

Jup
183 CLR

BIT

BNE

;
3POINT TO POINT,
PPHDS!
MOV
MOV
ADD
MOV
ADD
JSR
BR
ONEREC: BR
BR
182 MOV
MOV
ADD
Moy
MOV
JSR
MOV
JSR
BR
BIC
PPHDS?2: INC
cup
BGT
LNDONE: DEC
MoV
BIC
CLR
Jmp

:

DERR: BIC
MOV
BR

22=MAY=76 12126 PAGE 15

FOR EACH OF THE ACTIVE LINES.
INS A @ IF THE PROGRAM 1S5 CURRENTLY
E @ OR A 2 IF IT IS REFERENCING

PWRCNT ;HAS THERE BEEN A POWER FAIL?
18 :CONTINUE IF NOT,

IN :

R4 ;FIRST ACTIVE LINE
SPOINT,Rb 3INIT STACK

DROPR4 ;CLEAR ALL EXIT FLAGS
DROPR4+2

DTERRY

DTERR4+2

CRCR4

CRCR4+2

RCTOR4

RCTOR4+2

TXTOR4

TXTOR4+2

FDBKR4

FOBKR4+2

CHKR4

CHKR4+2

PASTIM 3CLR PASS TIME FLAG

BRKFLG sCLR FLAG THAT SAYS WE’RE IN BREAK
#PHYTAB,NXTLIN ;PQINTS TO NEXT LINE TO TEST
LINACT :SHOW NO LINES ACTIVE
NXTLIN, $PHYTAB+16,;DONE ALL LINES?

DONE ;BR IF 80

NXTLIN, RO 3GET ADDR OF NEXT LINE
RO,CURLIN(R4)  ;SAVE IT

20(R@) ;CLEAR RETRY COUNT FOR THIS LINF
NXTLIN :BUMP FOR NEXT TIME

(RO),RO :GET PHYSICAL LINE BYTE
GETNXT ;BR BACK IF BIT 7 NOT ON
ADDR, RY ;SET UP TO CALC ADDR
PC,GETADR ;GO CALC ADDR

R1,DVASAV(R4)  ;SAVE DVA FOR THIS LINE
VECTOR,Rt :SET UP TO CALC VECTOR ADDR
PC,GETADR ;GO CALC

Ri, VCTSAV(RE) $SAVE IT

LINACT ;SHOW A LINE®S RUNNING
LOOP(R4) 3CLEAR ITERATION COUNT
RCVTO(R4) 3CLR REC TIME OUT COUNT
£20,Re ;MULTI DROP OR NOT?

MD 3BR IF IT IS

PP 3BR IF NOT TO P TO P

LINACT sANY LINES RURNING?

18 $BR IF NO

TINCHK 3IF YES GO CHECK FOR TIME QUT
$PHYTAB,R1 $MUST CHECK IF MAYBE ALL LINES DRUPPED
(R1)+ 318 THIS LINE STILL SELECTED?
20=MAY=76 12126 PAGE 16

3s ;BR OUT IF YES

#PHYTAB+16,,R1 ;CHECKED ALL 167

23 3BR BACK IF NO

N :

;SHOW IT IS TIME FOR EN
:FOR BREAK LOOP

sARE WE IN A BREAK LOQP?
48 :BR IF WE ARE

EPASS ;GO DO END OF PASS

sEXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
#1,FDFLAG(RY) ;SAY WERE FULL DUPLEX
s108a,RQ $HALF OR FULL DUPLEX?

13 ;BR IF HALF

PPFD ;JMP TO FULL DUPLEX ROUTINE
FDFLAG(R4) ;CORRECT FLAG CAUSE WERE NOT FD
$40.R0 sSLAVE OR MASTER?

PPHDM :BR IF MASTER

HALF DUPLEX, SLAVE

AMSGBF(R4),RECADR(R4) SET UP INPUT AREA
MSG51Z,RECCNT(R4) 3SET UP COUNT
#12,RECCNT(R4) ;CORRECT FOR HEADER AND CRC

TIMELN,RECTIM(R4) ;HOW LONG TO WAIT
TIMELN,RECTIM(R4) ;DOUBLE 1T
PC, REC GO RECEIVE DATA

FERR ;BR TO ERROR ROUTINE

1s sMAKE THIS A NOP=240 TO

PPHDS? ;DO ONE-WAY=IN (REC, ONLY)
$MSGHED, TXADR1(R4) 3GET MESS ADR

MSGSIZ, TXCNT1(R4) 3GET MSG SIZE

912, TXCNT1(R4) ;CORRECT FOR HEADER AND CRC’S
sa TYONT2IR4Y SSENMD 4 FILLS AFTER MsC
$FILL, TXADR2(R4)
PC,CTS

;GO GET CLEAR TO SEND

TIMELN, THTTIM(R4) sGIVE *FM 1/2 MINUTE
FC, TMT ;GO TRANSMIT

DERR ;BR TO ERROR ROUTINE
#4,8DVASAV(R4) ;KI1LL REQ TO SEND

LOOP(R4) ;COUNT AN ITERATION
LPCNT,LOOP(R4) ;DONE ENOUGH!

PPHDS ;NO, GO DO ANOTHER TIME
LINACT

DVASAV(R4),R3
#177775,(RY)
4(R3)

GETNXT

sGET DEVICE ADDRESS
;XILL ALL BUT DTR
;KILL TRANSNITTER TOO
$YFS DO NEXT LINF

#4,28DVASAV(R4)
§=1,R3
FFERR1

sKILL REQ TO SEND
$SET FLAG FOR WKICH RETURM

SEQ 2141

SEQ #142
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789
781
782
783
784
785
186
787
788
789
799
791
792
193
794
795
796
797
798
799
ROV
Ra1
B32
803
804
LEAS
896
807
/AR
809
LRV
811
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814
815
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817
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820
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PR2026°
7820347

#02049°
PA2046°
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Wazvey”

225003
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8vs703
#9173
8008736
142711
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124411
PAST67
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w5084
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812704
805364
8vn723

212764
A16764
#62764
212764
712764
804767
816764
anarel
pBB43I4
#42774
282431

poR417
»16464
n16764
¥62764
M6T64
#ndleT
pac413
#n5264
A26764
pN3317
309167

042774
B164a}
125261
126167
»A2261
200754

3327a0
21083
912764
pBaT67
16464
r16764
P62764
2047617
200500
peosal
er2isg

PM6764
062764
812764
P12764
PO4767
BB34SS
AAR412
#12700
816701
066701
"12702
#dB167

P12764
1R44p2

205764
LLANT]
805264
174497
104497
985767
291492
nASBO4
[LLLY ¥
n127p4
aR5364
98755
205264
826764
803271
p42774
an2167

PL2764
"12764
916401
195261

0046447
220220
900020

209200
804759"
2911124°
903376

200002
284750°

2900006
38000006
000012
090004
n111208°
292452
176530
ve1739

200004

0046127
200000G
@00012
176460
790402

904660°
176436

177508

nBRVB4
POA644"
$00020
aeen2a

POVD 40

1777177
902276
AR4612°
208000G
200012
288262

VooV YS

2000006
900012
2098004
211120°
901472

0921067
176250
176244
300002
282270

990091

204722°

@04774°
200000 °
080080’
203002

209002
8047747

@o4660°
176144

P000d4
1772080

favgenvl
1771777
PRA4644"
32627

176652

208200 °

V04670°
834700 °
2n4700’
2047047
804674°

ge471a’

204602°

0046167

704622°

P04622°
0046267

204664 °

204602°

176406

SYSTEM EXERCISER MODULE

0A4734°
2P4616°

2046227
0046227

CEITYEN
004700
04700

f04aTR4"
P04674"

0e4720°

PP46060°

2946327

An4724°
LLE LY 0

MACY11 27(732)

FERR:
FERRL:

DROP}

183
281

sPOINT TO POINT

H
PPHDMy

ONETMTS

PPHDM2

GERR3
HERR:

20eMAY=T6 12126 PAGE 17
CLR R3 $SET FLAG FOR WHICH RETURN
“ov CURLIN(R4),Ri  ;GET LINE & ADDR
INCB 28(R1) ;COUNT AN ERROR
cMPB 28(R11,ERRLVL  ;TOO MANY ERRORS?
BGE DROP ;BR IF YES
75T R3 :DG A TMT OR DO A REC?
BFQ ONEREC $BR IF TMT
BR PPHDS?2 ;60 TRY AGAIN
BICB 1200, (R1) ;DROP THE LINE FROM TEST
INC DROPR4 (R4) $SEE NOTE 1 IN FRONT OF LISTING
MSGN§, ADROP, BEGIN ;ASCIT MESSAGE CALL WITH COMMON HEADER
ST DROPR4
BEQ 18
CLR R4
BR 28
MOV $2,R4
DEC DROPR4 (R4}
RR LNDONE

MOV
MoV
ADD
MOV
MOV
JSR
MOV

BR
MOV
Koy
ADD
MOV
JSR

INC
cup
BGT
JupP

BIC
MOV
INCB
CMPB
BGE
BR

HACYL1 27(732)

1s:

1FD THMT

JERR!

HALF DUPLEX MASTER

#MSGHED, TXADR1 (R4}
MSGSIZ, TXCNT1(R4)
112, TXCNT1(R4)
24, TXCNT2(R4)
$FILL, TXADR2(R4)
PC,CTS

TIMELN, TMTTIM(R4)
PC, TMT

GERR
$4,8DVASAV(RY)

18

PPHDM?2

AMSGBF (R4),RECADR(R4)

MSG8IZ,RECCNT(R4)
212,RECCRT(R4)
TIMELN, RECTIN(R4)
PC,REC

HERR

LOOP(R4)
LPCNT,LOOP(R4)
PPHDM

LNDONE

14,8DVASAV(RY)
CURLIN(R4),R1
20(R1)
20(R1),ERRLVL
DROP

PPHDM2

20<MAY=T6

=TO-POINT FULL DUPLEX

;GET MSG ADDRESS

;GET MSG SIZE

;CORRECT FOR CRC AND HEADER
3SEND 4 FILLS AFTER MSG

3GO GET CLEAR TO SEND

sGIVE "EM {/2 MINUTE
;GO TRANSMIT
sERROR RETURN
;KILL REG TO SEND
sMAKE THIS A NOP=240 FOR ONE
;WAY OUT, TMT ONLY, OTHER SIDE
sOF LINE MUST DO ONE WAY IN,
JUSED FOR ONE WAY OUT ONLY
;SET UP INPUT AREA
;SET UP COUNT
sCORRECT FOR HEADER AND CRC
:GIVE EM 1/2 MINUTES
;GO RECEIVE
:ERROR PETURN
sCOUNT AN ITERATION
3$DONE ENOUGH?
3BR IF NOT

;KILL REQ TO SEND
;GET LINE & ADDRESS
;COUNT AN ERROR
;TOO MANY ERRORS?
$BR IF YES

3GO TRY AGAIN

12126 PAGE 18

BIT t40,R0 3MASTER OR SLAVE?

BNE 1$ ;BR IF MASTER

MOV #177777,FOFLAG(R4) :SHOW ITS SLAVE

JSR PC,CTS 3GO GET CLEAR TO SEND

MOV AMSGBF (R4),RECADR(R4) sGET INPUT AREA

MOV MSGSIZ,RECCNT(R4) ;SET UP COUNT

AND #12,RECCNT(R4) ;CORRECT FOR CRC AND HEADER

JSR PC, REC ;G0 GET RECEIVING STARTED

BR JERR ;REC ERROR RETURN

BP FDRCDN sREC DONE

A $M3GHED, TXADRI(RSS ;FULL SUPLEY RETUPN FROM bEn
3GET TMT RADDP

MOV MSGSIZ,TXCNT1(R4) 3GET TMT COUNT

ADD #12, TXCNT1(R4) ;CORRECT FOR HEADER AND CRC

MOV 24, TXCNT2(R4) ;SEND 4 FILLS AFTER MSG

NOV SFILL, TXADR2(R4)

JSR PC, TMT ;GO TMT

BR JERR s TMT ERROR RETUFN

BR 18 3GOOD TMT DONE RETURN

MOV #FDTO, RO sFULL DUP RETURN, SET UP FOR TIME OUT

MOV TIMELN,R} ;GIVE EM 1 MINUTE

ADD TIMELN,R1

MoV #8,R2 sSHOW ITS A REC WAIT

Jup TIMKEP 31GO wWAIT

MOV #1, TMTDON(R4) 3SHOW TMT 15 DONE

EXITE 3EXIT TO MONITOR, MODULE WAIT FOR INTERUPT,

TST TMTDON(R4) :1Is TMT DONE YET?

BNE 4 :RR IF YES

INC FDBKR4(R4) 3SEE NOTE 1 IN FRONT oF LISTING

BREAKS,BEGIN 3 TEMPORARY RETURN TO MONITOR,,,.

BREAKS,BEGIN 3 THEN CONTINUE AT NEXT INSTRUCTTON,

TST FDBXR4

BEQ 28

CLR Ra

BRR 3s

MOV #2,R4

DEC FDBKR4 (R4)

BR FDRCON ;sBR AND WAIT SOME MORE

INC LOOP(R4) ;COUNT AN ITERATION

cue LPCNT,LOOP(R4) ;DONE ENOUGH

BGT PPFD1 ;NO, GO DO MORE

BIC 54,aDVASAV(R4) ;;XILL REQ TO SEND

JMP LNDONE

FRROR

MOV 81, THYDON(FS) ;DON®T BOTHFR WAITING FOR TMT

MOV #177777,AROFT{R4) sTELL INT ROUTINFS TO GIVE UP

MOV CURLIN(R4),P! ;GET CURRENT LINE INFO

INCE 20(R1Y sCOUNT ANOTHER FRROP

SEQ @143

SEQ @144
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NLAA,PiL
892 ©922064°
893 @02¢72°
894 PA2074°
995  #32102°
296
897
898
899 Ma2106°
$66 POZIIA"
991

NLAA DEC/X1! SYSTEM EXERCISER MODULE

NLAA,P11

902
903
9ne
905
906
°2?
948
99
910
91t
912
913
914
915
Q16
917
918
19
920
921
922
923
924
928
926
927
928
929
930
931
932
933
934
935
936
937
918
939
940
941
942
943
944
945
946
917
948
949
959
951
952
953
954
955
956
957

98212¢°
882124°
fe2130°
#02134°
242136°
$02142°
#02146°
9021547
202160°
882162°
©0B2170°
#02174°
$32200°
992202°
332266°
$32212°
0882216°
902224°

882238°
202232°
882234°
8922367
§O2242°
#92244°
P22246°
#B2250°
#32282°
932256°
$32262°
©92264°
902270°
$82272°
902276°
282302°
202306 °
#32310°
8923147
282316°
932320°
$92324°
#02330°
£32332°
02336
082342°
0823447
a22358°

126167
902724
Pe2774
330167

812764
#8667

B12664
816401
812711
360421
116711
995064
812764
205764
881410
B52774
816402
862702
818207
812700
#6481
812782
52774
883167

WAg495
D1o446
#102346
812794
nBR403
p18446
P13346
£05204
#1642
#AST64
#91493
#2713
"20452
911364
p16346
pos5764
pa1413
122716
291401
092434
14 1]
995764
193002
Po5064
BA5767
[J LA R
185764
104049

MACY1] 27¢732) 2P=MAY=76 12126 PAGE 19
202020  170tan c¥PB  20(R1),ERRLVL ;700 MANY ERRORS?
BLT §DRCDN ;NO GO TRY AGAIN
000A34  OWen2° 8IC §4,8DVASAV(R4) :;KILL REQ TO SEND
177222 JNp DROP 3GIVE UP OR THIS LINE

P

H
3FULL DUPLEX RECEIVER TIMEQUTS COME HERE

@02042° 004601 FOTOr MOV 2 JERR, RECRTN(R4) +SET UP CORRECT RETURN
661116 anp RDTO $G0 REPORT REC TIHE OUT

:

MACY11 27(732) 28=MAY=76 123126 PAGE 20

H
3SUBROUTINE TO RECEIVE DATA
3CALLED WITH A JSR PC,REC

SAFTER SETTING LOCATIONS RECADR(R4),RECCNT(R4),RECTIM(R4),VCTSAV(R4),
sAND DVASAV(R4), RETURNS ON ERROR OR RETURNS

32 SYTES PAST CALL IF NO ERROCR

H

004664° REC: MOV
#04606° MoV VCTSAV(R4),R1
902238° MOV $RECINT, (Ry)
ADD R4, (R1)+
175659 MOVB BR1,(R1)
004640° CLR ABORT(R4)
200001 0P4632° MOV #1,SINCNT(RS)
804734° TST FOFLAG(R4)
BEQ 18
000100 094602° BIS $100, 8DVASAV(R4)
084664° MOV RECRTN(R4),R2
A00004 ADD #4,R2
MOV R2,R7
003230° 183 MOV $RDTO, R
BO4626° MOV RECTIM(R4),R1
800080 nOV 19,R2
800100 ©04602° 8IS $100, ADVASAV(R4)
001774 Jup TIMKEP
;
sRECEIVER INTERRUPT ROUTINE
3
RECINT: BR 18
Mov R4, =(R6)
MOV R3,=(R6)
200002 MoV 12,R4
BR 2
181 MOV R4, =(R6)
MOV R3,+(R6)
R
agsgca2’ 2352 ggy ;‘
#04640° ST ABORT(R4)
BEQ 3s
000140 RIC #1482, (R3)
BR 78
$04654° 381 MOV (R3), ERRWD(R4)
900002 wov 2(R3),=(R6)
204632° TST SYNCNT(R4)
BEQ 5%
#0220 cMPB $220, (R6)
BEQ 43
BR 68
004632° 4s: CLR SYNCNT(R4)
PrYYT 18T FDFLAG(R4)
BPL 5¢
£04724° CLR TSYNCT(R4)
175622 558 TST REPORT
BNE sis
#05654° 1578 ERRWD (R4)
BPL HERR

(R6)+,RECRTN(R4) ;SAVE RTN ADDR

$GET VECTOR ADR
;MOVE IN INT, ROUTINE ADR
;CORRECT FOR WHICH LINE
JMOV IN PRIORITY LEVEL
;CLEAR ABORT FLAG
sMUST GET 2 SYN CHARACTERS
sFULL DUPLEX?
;BR IF NOT
sKICK OFF REC
$GET RETURN ADDRESS
:¥D RETURN
sRETURN
sRETURN ADDR
;HOW LONG TO WAIT
;SHOWS ITS A REC WAIT
;ENABLE INT AND READ
$EXIT TO TIMKEP AND WALT

$SAVE R4
$SAVE R3
$SET UP FOR SECOND LINE

$SAVE R4

;DISABLE REC INT,.5

;AND LEAVE

$SAVE STATUS

:SAVE CHARACTER AND ERK BITS
;ARE WE IN SYNC

;BR IF YES

;IS IT A DLE?

:BR IF YES

:NOT IN SYN SO THROW AWAY
7SHOW WE’RE IN SYN

;FD SLAVE?

;BR TF NOT

ET THT GO IF FULL DuP
FPORT ERR WOW OR LATER
sBR IF LATER

;IS REC DONE BIT SET?

:BR IF NOT

SEQ 2145

SEQ 9146
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NLAA,P11

958
959
9690
9614
962
963
964
965
%66
967
968
969
970
M
972
973
974
97
976
977
978
979
989
981
982
983
98¢
985
986
987
988
989
999
991
992
993
994
995
996
997
998
999
1800
1001
1002
1903
1004
1985
1906
1007
1908
10€9
1010
1811
1812
1813

023527
022354°
7#02356°
802362°
#82170°
8923727
82376
2240827
wo2406°
802410°
po2412°
#02416°
$32420°
902422°
2082424
0272432°
2024347
po2440°
902442°
@32444°

PO2444°

8221452°
002454°
AO2456°
222464°
9d2472°
©¥o2476°
282502°
P32%504°

282504°

#02512°
802514°
002516
902522°
202530°
9025367
$32542°
8025447
9062550°
202554
025567
PB2562°

902578°
9E2574°
992576°

#22602°
P02612°

805716
100006
712664
p42764
POB4IL
111674
A8S264
#5364
893406
8n57206
a52713
812601
P12604
#P2002
816467
895726
842713
812603
B12604

[LULILY

895726
p12603
942774
p12767
260467
860467
pt2604

8A0004

905004
POB402
r12704
16467
P16467
016401
111102
042702
805764
190010
818267
n62767

104404
19344902
812267

116467
p42767

804654 °
10aR069

004616°

#04616°
004622°

#90100

804650°

eo014¢

9026547

200140
8025127
200010
AdPR04

8925127

000002

PB4a6P2°
nO4654°
004644°

177760
PA4654°

175272
202000

eceeen”’

175252
§94655°
187400

804654°

200914

@o0d¢n”’

n04602°
2nen14

[-LUIT M

175320
175314

175264

175245
175236

NLAA DEC/X1} SYSTEM EXERCISER MODULE

NLAA,P1}

1014
1815
1916
1017
118
1619
122
1r21
1022
1023
1824
1825
1026
1827
1028
1029
1932
1031
1032
1033
193¢
1035
1036
1037
1038
1239
140
10414
1042
1043
1944
1945
1046
1047
1848
1049
1852
1051
1052
1053
1054
1055
1856
1657
1058
1459
1064
1061
1062
1963
1064
1365
19266
1067
1668
1769

802616°
”"A2622"

902626°
982632°
832634°
9026367
#2640 °
802644°

922659°

202654°
932656 °
932660°
9062664°
802672°
982676°
$Bo2702°
02736°
p2710°
#02714°
902720
e62724"
0027302°
292732
$o2734°
092736°
222742°
922746
902750°
002754 °
902762
#02764°
822774°
892772°
003000 °
na3ee2’
wa3e02’
901810°
8030167
9330227
833024
$o3032°
223436
833427
8330406

PB5264
194404

£05767
pA1492
895004
800402
612704
705364

enatel

205094
pUB482
812704
242774
#05064
#85064
805767
291420
PUS264
104407
104407
825767
pe1492
poS204
90n402
912704
pAS3I64
808755
216492
926762
801407
995767
831055
812761
BBN466

117467
na2767
8085767
Bp14p3
#52767
a62702
819267
nB4567
233297°

004754°
pog0ee”
002122

eeore2
9847547

8008230

210002
177774
p04740°
ABS840°
2000006

005000°
200000
000000 °
202050

‘0080082

2050800°

904612°
1777766

175174

ge3eea

8046447
177769
175142

100084
(LT T
LAY
Aeevs26

074602°

2P0 6

175054

270%40
Anea32

erAN1 6

MACY1§ 27(732)

518:

(13}
78:
86:

RP1RQ:

1
RERR:

i
DATAER?

28=MAY=T6 12126 PAGE 23
TST (R&) ;DATA ERROR?
BPL s1s sBR IF NO DATA ERR
MOV (R6)+,ERRWD(R4) ;SAVE INFORMATION
BIC 160020, ERRWD(R4) ;USE BIT 15 FOR FLAG TO RERR
BR RERR+2
MOVB (R6), ORECADR(R4) :STORE THE CHAR IN BUFFEM
INC RECADR(R4) ;FOR NEXT TIME
DEC RECCNT(R4) sCOUNT IT
BLE 8s :BR IF DONE
TS? (R6)+ ;FIX STACK
BIs 9184, (R3) ; READ ANOTHER
MOV (R6)+,R3 ;RESTORE R3
MoV (R6)+,R4 sRESTORE R4
RTI sRETURN
MOV RECD(R4),RPIRG+2
TST (R6)+ sFIX STACK
BIC 9149, (R3) ;DISABLE REC INT,S
Mov (R6)+,R3 ;RESTORE REGS
MOV (RE)+,R4
f -
PIRQS, RECDN,BEGLN ;3 RTI AND QUEUE UP TO CONTINUE AT RECON
f - cone -
TST (R6)+ ;FIX STACK
MOV (R6)+,R3 ;RESTORE REG
BIC 9140,8DVASAV(R4Y) sRESET THE RECEIVER
MoV 128,19+2 ;SET UP T0 PIRQ TO
ADD Ré4,1542 ;s THE RIGHT PLACE
ADD R4,1842
MOV (R6)+,R¢ ;RESTORE REG
s R
PIRQS,28.BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 2§
P —ewen
CLR R4 ;SHOW ITS LINE @
BR 3s H
MOV 92,R4 ;SHOW ITS LINE 1
NOV DVASAV(R4),CSRA ;SET UP FOR ERR CALL
MOV ERRWO(R4),ACSR ;SET UP FOR ERR CALL
MOV CURLIN(R4),R1 ;GET ADDR OF CUR LINE BYTE
MOVB (R1),R2 3GET VALUE OF LINE @
BIC #177760,R2 ; THROW OTHER BITS AWAY
TST ERRWD(R4) :1S8 IT A DATA OR LINE CHANGE ERR
BPL DATAER ;BR IF DATA ERR
Mov P2,ASTAT ;SET UP ERR INDICATION
ADD 4802000, ASTAT ;SHOW WHICH TYPE
['l". » *e 222122 SRERR
ERRORS,BEGIN ;DATA SET CHANGE
jeREREesE suen » ranse
EXITS 3EXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
MOV R2/ASTAT 3SET UP ERR LINE ¢
MOVB ERRWD+1(R4),ASTAT+1;GET ERR TYPE
BIC $107400,ASTAT sLEAVE ONLY ERR BITS
20=-MAY=76 12326 PAGE 22

MACT11 27(732)

183
252

;CHECK

;0100XX » REC DATA PARITY ERROR

(XYTZEY TS

INC DTERR4(R4) $SEE NOTE 1 IN FRONT OF LISTING

LTI - 1] Ly Y Yy Yy ey 2
ERRORS,BEGIN sDATA ERR

1 (TTYY sneRspEn

TST DTERR4

BEQ 18

CLR R4

BR 23

Mov #2,R4

DEC DTERR4(R4)

ASTAT IN ERROR MESSAGE

31P260XX = FRAMING ERROR
19400XX = OVERRUN
3XX = PHYSICAL LINE ¢

H

b
i
H
RECDNg

783

RS:

JHP RRET 3GO DO AN ERROR EXIT

CLR R4 3SHOW WE’RE LINE @

BR 18

MOV #2,R4 3SHOW WE’RE LINE 1

BIC #177771,8DVASAV{R4) 3 SHUT UP DEVICE

CLR RCVTO(R4) 3RESET TIME OUT RETRY COUNTER
CLR RETTAB(R4) ;KILL IMPENDING TIMEOUT

TST CKMSG ;1S CHECK MSG ROUTINE BUSY?
BEQ 6 :BR IF NOT

INC CHKR4 (R4) ;SEE NOTE 1 IN FRONT OF LISTING
BREAKS,BEGIN s TEMPORARY RETURN TO MONITOR,,,,
BREAKXS,BEGIN 3THEN CONTINUE AT NEXT INSTRUCTION,
TST CHKR4¢

BEQ 48

CLR R4

BR Ss

MOV $2,R4

DEC CHKR4(R4)

BR 3s

MOV AMSGBF(R4),R2  ;GET REC DATA

cMp MSG-2,6(R2) ;IS HEADER CRC OK?

BEQ 78 ;BR IF OK

TST REPORT ;REPORT ERR NOW?

BNE xS $BR IF LATER

MOV 4003000, ASTAT ; SHOW ERR TYPE

BR RECERR

MOVB ACURLIN(R4),98 ;GET LINE #

BIC #177768,98 sLEAVE ONLY LINE BITS

TST REPORT ;REPORT RAD DATA?

BEQ LE] ;BR IF YES

B1S 11P0200,08 ;SET FLAG TO CKMSG

ADD #1¢,R?2 ;GET ADDR QF MSG

MOV R2,98+2

JSR *S,CKMSGe2 ;GO CHECK MSG

REGIN

SEQ 2147

SEQ #4148



NLAA DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(732) 28-MAY=76 123126 PpAGE 23 SEQ 0149
NLAA, P11

187¢ 9v30S2° 280200 981 2

1871 093252° 990900 °

1272 983954° 920417 BR X4 3BAD RETURN

1073 #233956° 866782 @8PARAG ADD MSGSIZ,R2 ;POINT IT TO MSG CRC, DATA WAS 0K

1874 ©003362° 126722 @0p80AG CHMPB CRCMSG: (R2)+ :CHECK 1ST CRC BYTE

1875 $93266° 831825 BNE CER

1876 $06397@° 126722 9800216 cupp CRCMSGe+1, (K2)¢ 3;CHECK SECOND

1077  843074° 991022 BNE CER

1078 $03076° 852764 @OVV0Z ©EE6L4”" ADD 82, RECRTN(R4) ;G00D RETURN

1879 903104° P0SP64 B805240° RRET:  CLk RETTAB(R4) ;KILL IMPENDING TIMEOUTS

1080 PAI11A° PBA174 BA4664° JMP SRECRTN(R4) 3AND GO BACK

1081 ;

1882 :

1083 8031147 895767 175044 X4: TST REPORT JREPORT ERR NOW OR LATER?

1694 #83122° 931901 BNE xS 3BR IF LATER

1885 903122° #B0770 BR RRET :sOTHERWISE RETURN

1886 3

1887 983124° 117402 @04644° XS3 MOVE OCURLIN(R4)sR2 ;GE7 CURRENT LINE #

1988 803132° P42702 177760 BIC $177768.R2 :

1089 903134° 185262 0@00252° INCB ECOUNT(R2) :COUNT AN ERROR FOR THAT LINE

1994 99314¢° BOBT61 BR RRET ;AND RETURN

1691 H

1092 3

1893 903142° 285767 175016 CER: ST REPORT ;REPORT NOW OR LATER?

1094 983146° 881366 BNE XS $BR IF LATER

1995 A83150° P12767 904090 174676 MoV #004000,A8TAT  JINDICATE ERROR TYPE

1096 PA3I156° 117402 @P4644° RECERR: MOVB ®CURLIN(R4),R2 3GENERATE LINE ¢

1297 #03162° 42782 177760 BIC #177760,R2 :

1896 B03166° B59267 174662 B1S R2,ASTAT sADD IN LINE o

1099 933172° PB5264 8924760° INC CRCR4(R4) sSEE NOTE 1 IN FRONT OF LISTING

1128 seenn e »

1121 B83176° 124424 388222° ERRORS ,BEGIN ;CRC ERROR

1102 I3 .a (X223 *

1183 083202° 845767 8B1552 ST CRCR4

1184 8043200° BY1432 BEQ 18

1105 $23210° BA5004 CLR R4

1106 2332127 @#8R402 BR 2

1187 903214° 212704 060002 182 MOY #2,R4

1198 $93220° 885364 pO4760° 283 DEC CRCR4(R4)

1199 9083224° $988167 177654 Jup RRET 3BAD RETURN

1110 H

1111 FREAD TIME OUT ROUTINE

1112 H

1113 993230° 812764 177777 ©PA4648° RDTO! MOV $#177777,ABORT(R4) s TELL INT ROUTINES TO GIVE UP

1114 £23236° 895264 9047407 INC RCVTO(CR4) ;COUNT ANOTHER RETRY

1115 273242° $26467 004740° 174722 CMp RCVTO(R4),ERRLVL $ENOUGH TRYS?

1116 Pa3252° AB1943 BNE 48 3BR IF NO

1117 903252° B17467 0204602° 174572 noy @DVASAV(R4) /ACSR;GET REC STATUS

1118 PB3260° §42774 177771 004602° BIC $177771,0DVASAV(R4) sKILL ALL BUT DTR

1119 ©903266° D16467 PB4692° 174554 MOV DVASAV(R4),CSRA ;PUT ADDR IN FOR ERR CALL

1126 8832747 16481 DPPE644° MOV CURLINCR4),RY  ;GET ADDR OF CUR LINE BYTE

1121 @@3300° 111182 MOVB (R1),R2 ;GET VALUE OF PHY LINE o

1122 983382° B42782 177760 BIC 91777608,R2 sTHROW OTHER BITS AWAY

1123 8@3326° p62732 (01700 ADD 1186806,R2 ;INDICATE REC TIMEOUT ERR

1124 €83312° B18267 174536 MOV R2,ASTAT $SET UP FOR ER CALL

1125 8033167 285264 004764° INC RCTOR4 (R4} $SEE NOTE 1 IN FRONT OF LISTING
NLAA DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(732) 20«MAY=76 12126 PAGE 24 SEQ ¥150
NLAR,P11

1126 jannE '3 1122

1127 ©903322° 104404 @02000° ERRORS/, BEGIN $REC TIMED OUT

1128 jenentey * . Fanrasne

1129 @83326° ¥35767 901432 TST RCTOR4

1130 2A3332° PB1482 BEQ 18

1131 9433347 275094 CLR R4

1132 833336° 5J0402 BR 28

1133 003340° 712704 000002 18 MOV $2,R4

1134 9023344° POS364 P04764° 253 DEC RCTOR4 (R4)

1135 #93350° PBS5064 004740° CLR RCYTO(R4) SRESET RETRY COUNT

1136 $83354° 800174 ©B4664° 353 Jup SRECRTN(R4) ;ERROR RTN

1137 :

1138 J93360° A16491 PO4644”° 48 MOV CURLIN(R4),R1  ;GET ADDR OF CUR LINE

1139 w23364° 125361 AYEO20 DECB 28(R1) ;DEC ERROR COUNT TO CORRECT FOR

1140 s INSUING INC

1141 243370° 985364 PO4660° DEC LOOP(R4) $CORRECT FOR LATER CALLING THIS A GOOD RUN

1142 923374° #90767 BR - 3s sRETURN

1143 H

1144 :

1145 7 SUBROUTINE TO TRANSMIT DATA

1146 sCALLFD WITH A JSR PC,TMT

1147 FAFTER SETTING LOCATIONS TXADR1(R1), TXADR2{R4), TXCNTI(R4),TXCNT2(R4), TMTIM(R4),

1148 ;VCTSAV(R4), DVASAV(R4), SUBROUTINE CTS MUST BE CALLED FIRST,

1149 sRETURNS ON ERROR, RETURNS 2 BYTES PAST NORMAL RETURN

1159 ;IF NO ERROR

1151 :

1152 9¥3376° 012664 AR4T14° TMTS MoV (SP)+,TMTRET(R4) :SAVE RTN ADDRESS

1153 833402° 995064 804720 CLR TMTDON (R4) sINITIALIZE FLAG

1154 983406° 016¢A1  PA4606° MOV VCTSAV(R4),R1  ;GET REC VECTOR ADDRESS

1155 M03412° §62701 Q20904 ADD $4,R1 3MAKE IT TMT VECTOR

1156 203416° 912711 003546° HOV STHTIKT, (R1) 3MOVE IN INT ROUTINE ADDRESS

1157 ©A3422° 060421 ADD R4, (R1)+ 3CORRECT FOR WHICH LINE

1158 903424° 116711 174362 HOVE BR1,(R1) MOV IN PRIORITY LEVEL

1159 903430° pOSA64 BU4640° CLR ABORT(R4) sCLEAR TIME OUT ABORT FLAG

1164 993434° 912764 902005 0047247 MOV #5, TSYNCT(R4)  ;SEND FIVE SYN CHARACTERS

1161 ©983442° 916433 004602° MOV DVASAV(R4),R3  3;GET DEVICE ADDRESS

1162 983446° 8095764 004734 TST FDFLAG(R4) :ARE WE FULL DUPLEX?

1163 90834527 p@1417 BEU 28 :BR IF NOT, ELSE

1164 @23454° 100003 BPL 18 ;SKIP IF MASTER

1165 903456° B12764 177777 9A4724° MOV £177177, TSYNCT(R4) ;MAKE TMT WAIT FOR A REC’D SYNC

1166 ®#083464° 012763 90A10A 0AYAA4 183 MOY #1060, 4(RI) $SET TNT INT ENABLE

1167 #083472° B12763 000177 Q00026 MOV #177.6(RI) 3SEND A FILL CHAR

1168 893500° V16402 0604714° MOV TMTRET(R4),R2  ;GET BAD RET ADDR

1169 903504° 062702 000GV4 ADD #4,R2 sMAKE IT THE FULL DUPLEX RETURN

1170 #03510° 012207 MOV R2,R7 :AND RETURN

1171 H

1172 H

1173 843512° @12700 @v3772° 2s: MOV 4TXTO, RO 3TIME OUT RETURN ADDR

1174 B8@3516° 816431 0@04714° MOV TMTTIM(R4),F1  ;HOW LONG TO WAIT

1175 ©903522° 912792 600004 MOV $4,R2 3SHOW ITS TRANSMITTER

1176 203526° 312763 BUR1PA 0WENL4 MOV $100,4(R3) ;SET TMT INT FNABLE

1177 993534° p12763 Q09177 BIVAA6 MOV $177,6(R3) sSEND A FILL CHAR

1178 $23542° @R3167 00B456 Jup TIMKEP $EXIT TO TIMKEP AND WRAIT

1173 $TMT INTEPRUPT ROUTINE

1182

1181 PI3ISE6° 908485 TMTINT: BK 18
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1182
1183
1184
1185
1186
1187
1188
1189
11390
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1293
1204
1205
1206
1287
1208
1209
1219
1211
1212
1213
1214
1215
1216
1217
1218
1219
1224
1221
1222
1223
1224
1228
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237

893550°
203552°
$93554°
803560°
993562
#93564°
$33566°
#23570°
PB3ISTA’
2035767
paI6N2’
0031606 °
#33610°
903614°
$03616°
903624
893630°
9036347
993636°
993640°
203642°
803646°

#233650°
203652°
A2I6S6”
$33664°
$03666°
rB3I6TA°
2u3708°
8v3704°

oh3706°
8237147
903716°
8337227
903738°
003732°
aAn3T34°

#v3736°
923744
883746°
823754°
803756°

203762°
P33766°

923172°

CACIXYY
P1o346
B12704¢
[LLLLT X
P134dde
213346
PRSABE
805764
190417
p16403
885764
8n1015S
895764
#21434
117463
985264
295364
812603
p12684
BR2002
BpAS764
801497

172492
po5364
112763
820763
117463
p85264
205364
608753

842763
#12693
P5664
262764
AnSTR4
PA1004
c12684

860004
812604
#0204
2a5904
00174

812704
223174

812764

e0epe?

#04640°

#B46A2°
P84700°

9047047
004674°

904674°
804704 °

8047247

804724
908177

804670°

904670"
904700 °

290100

P05044°
200702

9037547

903762°

2047147
298002
#24714°

1777177

A00306

298906

230006

020904

2047147

2d000a”

800000 °

o04640°

NLAMA DEC/X11 SYSTEM EXERCISER MODULE

NLAA,PI1

1238
1239
1240
1241
1232
1243
1244
1245
1246
1247
1248
1249
1259
1251
1252
1253
1254
125%
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1272
1271
1272
1273
1274
1275
1276
12717
1278
1279
1280
1281
1282
1283
1284
1283
1286
1287
1288
1289
1299
1291
1292
1291

324000 °
204206 °
024014°
w4322°
#04026°
8940327
042347
B34040°
004044°
824050°

904054°

gate62”
BU4064°
PB4066°
804270 "
BL4072°
294976 °
804102°

8R4106°
p4112°
pos116°
084122°
904124°
[LITRI
oP4136°
mosten’
poL144°
ro4182°
#04152°

#24154°
094156°
904164°
"O4164°

004172°
804176°
904200°
Poe292°
po4210°
934212
04220

216467
262767
317767
3ASAT?
p16401
111102
842702
862782
212267
235264

184404

385767
921402
neS0R4
880402
pL2704
805364
8908174

812664
916491
n12711
862421
116711
732774
231402
p16407
812774

194400
(LA X]

LELLIL]

LELI 21

B12704
pBB4B1
985004
832774
#9175
842774
P16407

884602
sAOAD 3
174239
174022
204644°

177764
205900
174004
Pr4770°
200000°

3oeves

900002
804772"
oa4714°

904730°
904606 °
904154°

173662
a20000

#04730"
200796

9941727

g9n4a290°

700002

9200087

f30040
ar473n”

174242
174734
1742332

p@4602°

294602°

208000 °

eegnaa’

AR4692"

PA4602°

MACY11 27(732)

20=MAY=76 12126 PAGE 25

MOV R4, ~(SP) ;SAVE R4
MoV R3,«(SP) ;SAVE R3
MoV 12,R4 $SET TO LINE
BR 28
18: MoV R4, =(sP) s SAVE R4
MOV R3, =(SP) ;SAVE R3
CLR R4 :SET TO LINE @
28 TST ABORT(R4) ;GIVE UP?
BMI TIEXIT :BR IF YES
MOV DVASAV(R4),R3  ;GET DVA
TST TXCNT1(R4) ;FIRST BUFFER TMT’ED?
BNE FTBUF ;BR IF NOT
TST TXCNT2(R4) $ SECOND BUFFER TMT’ED?
BEQ TIDONE ;BR IF YES
Move @TXADR2(R4),6(R3) ySEND NEXT BYTE
INC TXADR2 (R4) :MOV ADDRESS POINTER
DEC TXCNT2(R4) ;COUNT IT
TYEXIT: MOV (RE)+,R3 sREETORE R3
MOV (R6)+,R4 ;RESTORE R4
RTI s RETURN
FTBUF: TST TSYNCT(R4) ;SENT ENOUGH FILL CHARS?
BEQ 28 $BR IF YES
3IF NEGITIVE
BMI 18 :SEND TILL RECINT CLEARS TSYNCT
DEC TSYNCT(R4) ELSE COUNT IT
153 MOVB $177,6(R3) 3SEND IF YES
BR TIEXIT sAND LEAVE
281 HOVB €TXADR1 (R4),6(R3) §SEND NEXT BYTE
INC TXADR{ (R4) :MOVE ADDRESS POINTER
DEC TXCNT{ (R4) sCOUNT 1T
BR TIEXIT sAND LEAVE
H
3ALL CHAR®S HAVE BEEN TNT’ED
TIDONE: BIC 1100, 4(R3) ;KILL TMT'ER
MOV (R6)+,R3 $RESTORE R3
CLR RETTAB+4 (R4) ;KILL IMPENDING TIMEOUT
ADD #2,THTRET(R4)  ;MAKE IT A GOOD RETURN
ST R4 SLINE @ OR 1
BNE 18 ;BR IF LINE 1
Mov (R6)+, R4 sRESTORE R4
H comen
PIRQS,28,BEGIN s RTI AND QUEVUE UP TO CONTINUE AT 2§
b eswew
183 MOV (R6)+,R4 ;RESTORE R4
}
PIRQS,38,BEGIN : RTI AND QUEUE UP TO CONTINUE AT 3§
H -
283 CLR R4 $SET TO LINF @
JHP ATMTRET(R4) 3RETURN
3s: MOV 12,R4 $SET TO LINE |
JNP @TMTRET(R4) SRETURN

JROUTINE IF

TXTO3

MACY1Y

183
263

ae v ve w

;SUB GETs CLEAR

TRANSMIT TIMES OUT

MOV £177777,ABORT(R4) TELL INT ROUTINES TO GIVE UP
27(732) 20-MAY=T76 12126 PAGE 26

MOV DYASAV(R4),CSRA ;GET ADDP OF STATUS

ADD $4,CSRA 3MAKE IT TMT CSR

MOV 8CBRA,ACSR 3SAVE STATUS

CLR OCSRA 3XKILL TRANSMISSION AND INT

MOV CURLIN(R4),R1 3GET ADDR OF CUR LINE

MOVB (R1),%m2 :GET VALUE

BIC #177760.,R2 ;LEAVE ONLY LINE »#

ADD #5000, R2 s INDICATE TMT TIMEOUT

MOV R2,ASTAT ;SET UP FOR ERROR CALL

INC TXTOP4(R4) $SEE NOTE | IN FRONT OF LISTING
H SEBRFB PR REBR R RS R R B RN RTRNRSRBCUR RS R BN R R PR UBRBERERRBIRRARARBRERS
ERRORS ,BEGIN ;TMT TIMEOUT

jesanRay CHBBRBBERES - » -
TST TYTORY

BEQ 18

CLR R4

BR 26

KOV #2,R4¢

DEC TXTOR4(R4)

JHP @TMTRET(R4) 3BAD RETURN

TO SEND FOR LINE IN DVASAV(R4) AND VCTSAV(R4)

CTSe HOV (R6)+,CTSRET(R4) ¢:SAVE RET ADDRESS
MOV VCTSAV(R4),R1 3GET VECTOR ADDR
MOV $CTSINT, (RY) ;MOV IN INT ROUTINE ADDR
ADD Ré, (R1)+ ; SHOWS WHICH LINF
MOVB BRi, (R1) 3GET BR1 LEVEL
BIT $200060,0DVASAV(R4) IS CLEAR TO SEND UP?
BEQ RTSSET }BR IF NOT
MOV CTSRET(F4),R7 ;RETURN
RTSSET3 MOV 96,9DVASAV(R4) ;SET REQ TO SFND
NULL:
EXITS sEXIT TO MONITOR, MODULE WAIT FOkK INTERUPT,
;INT ROUTINE
CTSINT: BR 18 ;DIFFERENT PIRQ’S
1 - EA LA LA LTI R A L Ll LA L]
PIROS,28,BEGIN ; RTI AND QUEUE UP TO CONTINUE AT 28
3 cecvsccermcmvenscsncannanese
18:
Jeesmaces - F L L L T ey
PTIRGS,3$,BEGIN 3 RTI AND QURUE UP TO CONTINUE AT 3$
y-- .ee esmmeemsccasmrarenoeman
283 MOV ?#2,R4 $SET UP FOR LINE 1
BR 48
is: CLR R4 3SET UP FOR LINE &
453 BIT 220000, 9DVASAV(R4) ;IS CLEAR TO SEND SET?
BEQ RTSSET GO TRY AGAIN IF NOT
BIC #40,ADVASAV(R4) ;DISABLE DATA SFT CHG INT’S
MoV CTSRET(R4),P? ;RETURN

SEQ @153

SE0 @152
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1294

H
1295 sALL ROUTINES COME HERE WHILE WAITING FOR I1/0
1296 IROUTINE EITHER KICKS OFF SECOND LINE, NOTIFYS
1297 ;ROUTINES OF TIMEOUTS, OR JUST DOES BREAKS, )
1298 $1/0 ROUTINES THAT FINISH UP BEFORE TIMEOUT VALUE
1299 JMUST CLEAR LOCATION RETTAB(R4) +& IF RECEIVER OR +4
1300 sIF TMT,
1301 3CALLED WITH A JMP TO TIMKEP AFTER LOADING
£322 ; R6 = WHERE TO RETURW TF TIHE OUT
1303 ; Rl = HOW LONG TO WAIT (IN SECONDS)
1384 : R2 x @ IF 1TS A REC TIMEING OR 4 1F ITS A THT wAIT
1;62 ; R4 = @ FOR ACTIVE LINE @, 2 FOR ACTIVE LINE 1
13e H
1307 :
1368  924224° 860402 TIMKEp: ADD R4, R2 sFIGURE OUT WHICH TABLE ENTRY
1309 904226° P12162 ©0050630° MOV R1,TIMTAB(R2)  ;STORE HOW LONG TO WAIT
1310 #04232° 967762 00A20aG 0A5A30” AGD OTIME, TIMTAB(R2) sADD PRESENT TIME
1311 904240° 818462 20505¢° MOV R4, R4TAB(R2) ;SAVE WHICH ACTIVE LINE
1312 @04244° B12062 BOSP4E° MoV R,RETTAB(R2) ;WHERE TO RET TO, PLUS
1313 ;1F THIS ENTRY IN TABLE IS
1314 +@ THEN NO TIMEOUT WILL
1215 $OCCUR FOR THIS ENTRY SET
1316  844250° 922767 BOBSS2 00V36A cMp $2,LINACT :ARE 2 LINES GOING?
1317 B804256° pP1410 BEQ TIMCHK 3BR IF YES
1318 PB4260° 885784 TST R4 :ARE WE LINE 8?
1319 @34262° 8814p2 BEQ 18 ; BR IF YE§
1326 024264° 205004 CLR R4 ; IF KO MAKE IT @
1321 #84266° 880402 BR 28
1322 904270° 812704 900002 183 MoV 12,R¢e JWE WERE @ 80 NOW DO 1
1323 £34274° pA2167 174350 283 Jup GETNXT $GO DO OTHER LINE
1324 s
1325 :
1326 @04300° 812702 005940° TIKCHKE MOV S$RETTAB,R2 3GET ADDR OF TIME STATUSES
1327 204304° 995722 183 TST (R2)+ sANY WAIT GOING ON?
1328 @84306° £01026 BNE 48 sBR IF YES
1329 904313° 229227 @95050° 118: cMp R2, PRETTAB+18  ;ARE WE DONE LOOKING
1330 804314° 981373 BNE 18 $BR BACK IF NO
1331 894316° BOSTET @AGB424 TST PASTI¥ s TIME FOR END OF PASS
1332 pPo4322° pa1482 BEQ 28 3BR IF NO
1333 B94324° PPA167 O0BR64 Jup EPASS 3GO REPORT END OF PASS
1334 s
1335 904330° A05767 000410 283 TST BRKFLG $ARE WE ALREADY IN A BREAK?
1336 9443347 231481 BEG 3% $BR IF NO
1337 804336° 124400 EXITS 3EXIT TO MONITOR, MODULE WAIT FOR INTERUPT,
1338 3
1339 024349° P12767 Q00081 00BII6  38: MOV #1,BRKFLG 3SHOW WERE DOING BREAK
1340 AB4346° 134407 300000° BREAKS /BEGIN ; TENPORARY RETURN TO MONITOR....
1341  §24352° 174407 000000° BREAKS,BEGIN ;THEN CONTINUE AT NEXT INSTRUCTION,
1342 994356° #O5267 988362 CLR BRKFLG :SHOW WERE BACK
1343 934362° 980746 BR TIMCHK
1344 ;
1345 @94364° 9085742 463 TST «(R2) 3MOVE R2 BACK
1346 £04366° 027762 @080000G 177770 CNP OTIME,~18(R2) ;IS TIME UP?
1347 88437¢° pB3002 BGT 58 ;BR IF YES
1348 924376° 805722 TST (R2)+ :BUMP R2 BACK AGAIN
1349 994400° 963743 BR 118 3GO CHECK OTHERS
NLAA DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(732) 20<MAY=76 12126 PAGE 28 . SEG 0154
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1354 :
1351 ©34492° P16234 000010 583 MoV 18(R2) /R4 $SET R4 CORRECTLY FOR WHICH LINE
1352 964406° 311203 MOV (R2),R3 $SAVE RETURN
1353 9d4419° 895012 CLR (R2) 3CLEAR THIS ENTRY
1354 $@4412° 212337 MOV R3,R? ;JMP TO TIME OUT ROUTINE
1385 1
1356 3
1357 3
1358 $EPASS DOES END OF PASS CALL AND PRINTS ERR SUMMARY
1359 3 IF LOCATION REPORT IS NOT @
1360 s
1361 #04414° 925767 173544 EPASSt TST REPORT . 300 ERR SUM OR NOT
1362 $94420° §O1461 BEQ 58 ;BR IF NO
1363 ©$94422° 805267 033146 INC MSGCNT ;COUNT A PASS
1364 ©B4426° 826767 B8OV142 173530 cup MSGCNT,REPORT ©  :TIME FOR A MSG?
1365 904434° 01053 BNE (1] ;IF NOT EVEN 8, SKIP MSG
1366 ®34436° §OS867 908132 CLR MSGCNT
1367 904442° P12790 000212° MoV SPHYTAB, RO ;FIND WHICH LINES ARE RUNNING
1368 P£34446° P12701 ©11220° MOV 18UM1+4,R1 ;POINTS TO MSG
1369 804452° 195719 182 TST8 (RO) $1S LINE IN USE?
1370 #94454° 100483 BM1 28 ;BR IF YES
1371 DO4456° 12711 $54138 ROV $5&138, (Ri) $PUT XX IK # OF ERRS
1372 ©#04462° 898427 BR 48
1373 B04464° 116802 000040 283 MOVB 32,(R@),R2 $GET # OF ERRS
1374 9864478 185060 000040 CLRB 32,(R8) $RESET ERR COUNT
1375 ©04474° 922792 0080077 cMp $77,R2 ;ANY GOOD MSGS
1376 904500° 92416 BLT 38 3BR IF NO
1377 904502° 810203 MOV R2,R3 $PUT IN MSG
1378 9084504 942703 177770 BIC $177778,R3 $LEAVE ONLY LOW DIGIT
1379 084518° 862703 @98060 ADD #68,R3 MAKE IT ASCII
1386 @04514° 110361 #0901 HOVB R3,1(R1) sSTORE IT AWAY
1381 904520° 896282 ASR R2 $GET NEXT DIGIT
1382 094522° 206202 ASR R2
1393 @$84524° 9A6292 ASR R2
1384 P04526° 362782 220060 ADD 169,R2 SMAKE IT ASCII
1385 294532° 110211 nove R2,(R1) 3PUT IT IN 4SG
13186 S04534° 202402 AR 4
1387 @04536° 312711 042102 382 MOV 142102, (R1) ;PUT IN AN “BD* FOR BAD
1388 204542° 905209 482 INC RO 3BUMP LINE POINTER
1389 @A4544° 062731 900010 ADD 118, R1 :POINT TO NXT MSG
1398 @64556° 920627 066232 cup RO, #PHYTAB+20  ;DONE
1391 PO4SS4’ 821336 BNE 18 3GO DO MORE
1392 904556° 184411 ©804570° 2A200° MSGN$ ,MSUM, BEGIN sASCII MESSAGE CALL WITH COMMON HEADER
1393
1394 f
1395 904564° 562
1396 PSO4564° 124482 ©828100° ENDPS8,REGIN ;SIGNAL END OF PRSS. CONTINUE AT RESTRT
1397 :
1398 #04570° #11130° MSUM:  SUM
1399 804572° 177777 -1
1420 s
1401 @04574° 580000 MSGCNT! 9 ;COUNTS END PASSES FOR MESSAGE CALL
1882 @P4576° 900080 MaSK: @ ;USFD FOR BIC®ING IN LOOPS
1403 £04608° B2000D NXTLINZ @ :ADR OF NEXT LIN
1304 B24692° 390200 DVASAY: @ ;HOLDS DVA FOR ACTIVE Leg
1405 ©04664° BOBARS ) ;HOLDS DVA FOR ACTIVE ¥y
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1406 994686° pI9000 VCTSAVE @ sHOLDS VCT FOR ACTIVE Lse
1407 P§O4610° B§B200Q L) 7HOLDS VECTOR FOR ACTIVE L#i
1408 PBL4A612° D05063° AMSGBF: MSGBF® ;ADDRESS OF MSG BUFFER 2
1409 ©04614° 0271007 MSGBF1 ;ADDRESS OF MSG BUFFER 1
1410 PO4616° pANBOR RECADRt o ;CURRENT REC WORD POINTER 9
1411 904620° pgA0000 ° ;CURRENT REC WORD POINTER 1|
1412 904622° 000A0BA RECCNT: o ;REC BYTE COUNT FOR @
1413 9046247 092004 [ ;PEC BYTE COUNT FOR 1
1414 094626° PA3D0Q FECTIM: @ ; TEMP HOLDS TIME OUT VALUE FOK A REC
1415 99463¢° deasen ) $SAME BUT FOR LINE 1
1416 ©24632° BId@eR SYNCNT: @ ;COUNTS HOW MANY SYN CHARACTERS REC
1417 PO4634° pAd0Re ) :SHOULD WAIT FOR,
1418 904636° pYaeea LINACT: @ $HOLD THE NUMBER OF LINES RUNNING,9=-2
1419 094640° 000000 ABORTY @ :ABORT FLAG FOR L#@
1424 904642° P0000D ) :ABORT FLAG FOR L#i
1421 M04644° poo0ER CURLIN: @ ;POINTS TO STATUS BYTE FOR CURRENT L#¢
1422 PB4646° 300000 8 ;POINTS TO STATUS BYTE FOR CURRENT L#1
1423 P04650° BB2654" PECD;  RECOWN ;WHERE TO PIRQ AFTER REC DONE
1424 @04652° po2668° RECDN+4 ;
1425 PA4654° 900000 . ERRWD: 4 sHOLDS ERR WORDS TEMPORARILY
1426 Po4656° 902002 @ :HOLDS ERR WORDS TEMPORAKILY
1427 $94660° 892000 LoOP: o ;HOLDS LOOP COUNT FOR LINE ¢ @
1428  #O4662° 820000 8 :HOLDS LOOP COUNT FOR LINE ¢ 1
1429 go4664° pIoean RECRTN: o ;HOLDS RETURN ADDR FOR LINE 3@
1433 204666° 000080 0 ;HOLDS RETURN RDDR FOR LINE #3
1431 804670° 800000 TXADR1: @ ;HOLDS 1ST ADDR TO TMT FROM, LINE 2
1432 PO4672° pYad0R [} ;SAME FOR LINE 1{
1433 984674° 22002 TXADR2t @ ;HOLDS 2ND ADDR TO TMT FROM, LINE @
1434 pod676° pBNA0GOG "] $SAME FOR LINE 1
1435 £24700° 289020 TXCNT1: @ ;HOLDS 1ST TMT COUNT FOR LINE o
1436 @804702° pAsede ") $SAME FOR LINE 1}
1437 @804704° poeoces TXCNT2: @ ;HOLDS 2ND TMT COUNT FOR LINE @
1438 §94706° PRRGID ] ;SAME FOR LINE 1
1439 804710° P32200 TMTTIN: @ ;HOLDS TIME OUT TIME FOR LINE @
1442 04712° pooley ° ;SAME FOR LINE 1
1441 904714° 200000 TMTRET: @ ;HOLDS RTN ADDR FOR TMT, LINE @
1442 P04716° 8PoRBY [} ;SAME FOR LINE 1
1443 904720° 000000 TMTDON: @ ;FLAG FOR WHEN A TMT 1S DOMNE
1444 904722° 200000 [ ;SAME FOR OTHER LINE
1445 924724° 900000 TSYNCT: @ ;HOLDS # OF SYN CHAR TO SEND, LINF ¢
1146  PO4726° 2PRO8D [} SAME FOR LINE
1447 £34730° pR00OO CTSRET: @ jHOLDS RETURN ADDR FOR CTS
1448  924732° paoade ] sSAME FOR LINE 1
1449 #04734° pOBO0R FDFLAG: @ ;0 IF HALF DUPLEX, t IF FULL
1450 804736° poonde [
1451 924740° pA00OS RCVTO: 8 ;COUNTS REC TIME OUT RETRYS
1452 994742° 2300009 [}
1453 PB4T44° 900000 BRKFLG: @ ;IS5 A ONE DURING BREAKS
1454 874746° 222002 PASTIM: # 3HAS A 1 WHEN ITS TIME FOR END OF PASS
1455 W9475¢° 300A00 DROPR4: @ 1EXIT FLAGS
1456 924752° £o0080 []
1457 904754° 8PRAGD DTERR4: @
1458 DB4756° 230208 [}
1459 ©2A4764° 230000 CRCR4: 8
1460 P04762° 2POBOQ [4
1461 BA4764° 820000 RCTOR4: o
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1462 @24766° @0PR20 [}
1463 994770° 202002 TXTOR4S @
1464  9B4772° PU0BRO []
1465 894774° DAADRS FOBKR41 9
1466 MB4776° 820000 °
1467 #O5000° 209000 CHKR4: @
1468 995002° 822000 ]
1469
1470 H
1471 ;
1472 ;R1 HAS ADDR OR VECTOR
1473 ;R8 HAS LINE # IN LOW BITS, RETURNS WITH ADDR OR VECTOR IN R1
1474 €05004° GETADR?
1475 D35004° 810046 MOV R@,=(Ro) $SAVE R@
1476 #95006° ¥42788 17776@ BIC £177760,Ra ;SAVE ONLY LINE
1477 095012° 081404 183 REQ 28 ;DONE
1478 9O5014° §62721 @@0al1P ADD #10,R1 ;BUMP TO NEXT LINE
1479 PO5020° 985300 DEC RO ;ADDED FNOUGH TIMES?
1480 995022° 860773 BR 18 ;GO BACK
1481 PO5024° $12600 283 MOV (R6)4+,Re ;RESTORE Re
1482 005026° PAN287 RTS pC ;RETURN WITH DVA IN R
1483 3
1484 :
14A5  8a35937° 202080 TIMTAB: @ ;WHEN TO TIME OUT FOR REC,LINF #
1466 995032° 000080 ] ;WHEN TO TIME OUT FOR REC,LINE 1
1487 ©05034° PROAND ° ;WHEN TO TIME OUT FOR TXT,LINE 0
1488 9905036° 800090 ] 3WHEN TO TIME OUT FO TXT,LINE 1
1469 @05040° 90BAG0 RETTAB: @ 3WHERE TO RETURN FOR REC LINE @
1497 905042° 0200000 2 3WHERE TO RETURN FOR REC LINE )
1491 905044° poceed ] sWHERE TO RETURN FOR TXT LINE @
1492 P925046° P0OD02R [ sWHERE TO RETURN FOR TXT LINE 1
1493
149¢ $O5050° #P0EES R4TAB: @ $HOLD R4 FOR RETURNS
1495 #35852° 090000 [J
1496 P2SAS4’ @POAGD ]
1497 905056° 999090 (]
1498 H
1499 ;
1500 905060° 0981010 MSGBFO1 ,BLKW 520, ;REC BUFFER FOR LINE @
1581 9o7180° PO1210 MSGBF1: .BLKW 520, sREC BUFFER FOR LINE 1
1582 §11128° 177777 FILL: 177717 ;4 CHARACTERS OF FILLFR BYTES
1523 @11122° 177777 177717
1504 911124° p11416° ADROP:  WDROP
1595 B11126° 177777 -1
1586 <EVEN
1507 911139° ¢85€15 244523 241516 SUM: WJASCII  «€15><12>°SINCE LAST MSG PER L TINk, IN OCTAL “<15><12>

1508 @11136° 820105 A48514 052123

1509 9111447 P46440 043523 050340

1519 @11152° 851105 46043 047111

1511 ©11160° P261385 244440 0220116

1512 211166° P41517 M4pS24 029114

1513 @11174° posSe1S

1514 B11170° Pe4514 A42516 921444 LASCI1 °‘LINF & FRRS"CI5><12>
1515 211204° 920A40 951105 aS1522

1516 911212° BA5815

1517 B11214° BI0A6A  M26455 PIpGbn  SlMy: LASCII "pPRe-ay <1855<i2>
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1518
1519
1520
1521
1522
1523
1524
152%
i526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1549
1541
1542
1543
1544
1545
1546
1547
1548

1€
154

1550
1551
1552
1553
155¢
1555
1556

911222°
911224°
811232°
a11234°
911242°
B811244°
9112527
811254°
8112627
P11264°
211272°
D911274°
11302°
plildes”
p11312°
#11314°
#11322°
811324°
8113327
2113347
B811342°
011344°
811352°
011354°
8113627
P11364°
A11372°
911374°
p11402°
5114047
n11412°

6114147
611416°

9114247
011432°

995215
230460
845015
B31260
205015
231460
285915
932062
B05815
pl2462
poSALS
233860
PASALS
#33460
895015
230061
PASO1S
230461
285815
231961
295015
231461
$BSO1S
032861
205915
$32461
805015
933061
8085215
833461
805015

C1-L]
211416°

044514
651581
850120
800001

826455
926455
A26455
226455
226455
826455
B26455
826455
820455
926455
926455
826455
926455
826455

226455

042516
842040
242105

438960
839960
BIvIb
alguewn
R 1LY
830060
v39360
438060
239960
830960
A39069
339260
839960
839060

830068

0953440
P47522
%00
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ABOKT
ACSR
ADDR
ADROP
AMSGBF
ASB
ASTAT
AWAS
BDCNV =
BEGIN

BITe
BITY
BITtiR
BIT11
BIT12
BIT13
BIT14
BIT1S
BIT2
BIT2
BIT4
BITS
BITe
BIT?
BITS®
BIT9
BREMKS=
BRKFLG
B8Rt

BP2
CDATAS=
CER
CHKR4
CKMSG =
CRCMSGz
CRCR4
CSRA
CTS
CTSINT
CTSRET
CURLIN
DATAER
DATCKS=
DATERS=
DERP
DEVSET=
DONFE
DRrROP
DROPRY4
DTERR4
DVASAV

DVviDng
ECOUNT

BB4640R
98005 2R
BOBOOSR
P11124R
#04612R
#38856R
B#DOS4R
232060R
REERES
B894000R

990001
8990002
#9200
904000
810009
2208900
240000
180302
900004
eageie
0039820
0000940
930100
$20200
BOO4DO
#91000
104427
PBET44R
$00012R
300013R
194414
@03342R
205000R
(I 12]
reRRE.
BO4T769R
PY0B58R
#34106F
PP4134R
804730R
PA4644R
#92576R
124417
104405
P81264R
[IT1213
PABTEOR
8231330R
#04752R
844754R
$04602R

€99014R
AGB252R

G

889»
477¢
4568%
798
748
48018
479¢
481
1
4538
1816
1392
4908
4900
490¢
490#
4998
4908
4963
4992
4908
499
490
4901
4990¢
490
4901
4908
4908
694%
458¢
459
4908
1475
690%
4908
490¢
682+
4758
762
1267
1265+
To0%
1en2
490t
499
765
4911
698
784
678+
630%
107+
1038
4608
S694

914
997+
651
15044
817

1003+

632
1044
1396

661
731
913

1677
6915
1841
1974
683+
996
LL1]
1277¢
1272
781
18118

7778
634
719
7882
679
6Rt1s
766
1117
632
10A9e

MACY11 27(732)

4
MDROP:

+END

+ASCII
«ASCI1I
+ASCIT
#+ASCIT
«ASCI1
+ASCII
«ASCII
«ASCII
«ASCII
«ASCII
+ASCII
+ASCII
«ASCII
«ASCII
«ASCII
LBYTE

+EVEN

<ASCIZ

MACY11 27(732)

939
1117«
108

843
1004+

633
1045

662
1338
1159

10938
1043
1968
1876
1099+
1119+
842

1291
830

833

789+
1014+

m
1118+«

1113+
1240%

1053
1611+

661
1869

874
1339+
1269

1946

1103
1238
1265¢

14472
890

895

791
1018

77
1119

208=MAY®T6 12:26

*31-=AB37<152<12>
‘B2e-p3°C155<12>
‘@3==a8°<15¥<12>
TB4-=p0 <183<12>
‘85--00°<15><12>
’96=--00°<15>€12>
‘97--04°<15>¢<12>
‘10-=08°<15><12>
‘11een3°<155€12>
“12-=00°<15><12>
713-=30°<155<12>
‘14=00°<155<12>
*15-=09°<15><12>
‘16=-03°<15><12>

*17+-08°<15><12>

PAGE 31

*LINF WAS DROPPED”

28oMAY=T6 12:26

1159+ 1189

14088

1012+ 1813%
662 675
1101 1127
872 1044

1342+ 14534

1051 % 14678

11984 1459¢
1239+ 1240

998 1961

796+ 1455

1023 14578
B812# A29%
1161 1193

PAGE 33

1237

1058%

727
1223

1045

1244

1087

883+

1238

14199

1095+

199
1227

1340

1096

8944
1270

1998+ 1124¢

871 872
1249 1279

1341

1120 1138

918 925
1273 1288

SEQ #2157

SEQ 9158

12465

979 991 1006
1263 1340 1341

1242 14214

938 984n 996
1290+ 14044
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ENDPSS
ENDS
EPASS
ERRCNT
ERRLVL
ERRNS
ERRORS
FRRTAB
ERRWD
EXITS
FDBKR4
FDFLAG
FDRCON
FDTO
FERR
FERR1
FILL
FTBUF
GERR
GETADR
GETNXT
GETPAS
GWBUF$
HERR
INIT
JERR
LINACT
LNDONE
Looe
LPCNT
MAP22S
MASK
MD
MDATAB
MDMTAB
MDROP
MODNAM
MODSP
MsG
MSGBF®
MSGBF 1
MSGCNT
MSGHED
MSGNS
MSGSI1Z

T
=

MSGSS =

MSGS
MSUM
NULL
NXTLIN
OACNY
ONEREC
ONETMT
OPEN

PASCNT

NLAA DEC/X11
NLAA,P1t

PASTIM
PHYTAB
PIRGS
POPSP
POPSP?
PP
PPFD
PPFD1
PPHDM
PPHDM2
PPHDS
PPHDS2
PRTY
pRTVYA
PRTY1
PRTY2
PRTY3
PRTY4
PRTYS
PRTY6
PRTY?
]

PSk
PUSH
PUSH2
PWRCNT
QUES
RCTOR4
RCVTO
RDTO
REC
RECADR
RECCNT
RECD
RECDN
RECERR
RECINT
RECPTN
RECTIM
RFPORT
REKR
RESTRT
RETTAB
RPIRQ
RRET
RSTRT
RTSSET
RATAB
SRADR
SPARE1
SPARE2
SPARE)
SPARE
SPOINT
sPsIz
SR1

£
=
z
=z
=
z
=z
z
z
3
=

194402
194403
PO4414R
*98032R
908172R
134419
194404
BU2212R
MI4651R
134400
PR4774R
P34734R
B31744R
902106R
931300R
#81302R
#11120R
803642R
B21540R
ARS8 4R
P92653R
104413
104412
#D1546R
$J0022R
9982040R
B34636R
$0O1240R
#P4660R
#B2166R
104415
004576R
(22T
830272R
#09312R
B11416R
SOPIOOR
B0J164R
(22222
MASA6QR
807100R
B4574R
rranew
124411
LT YY)
124416
184406
93357AR
VA4152R
DA460UR
T T EY
891134R
EAL1356R
820829

POVB26R

POATH6R
800212R
[LIITTY
e95726
922626
#91936R
#0157¢R
#0O1610R
#91372R
PALS2AR
801070R
BO1224R
0800009
sarana
POOV4Y
200102
990140
200209
#0244
920300
0340
177776
177776
895740
924646
(222223
134401
B34764R
PO4740R
003230R
602120R
PR4616R
804622k
#4650R
BY2654R
803156R
862230R
VO4664R
904626R
80016 4R
982452R
PoAS16R
995042R
BO2444R
903104R
#0026 2R
PI4144R
8ASOSHR
30095 2R
900202R
99020 4R
S¥d200R
9AD210R
030024k
02040
320016k

MACY1t 27(732)

CROSS REFERENCE TABLE == USER SYMBOLS

GX

4993
a9ur
M3
467
499
499
4908
S41¢
943
4908
688+
738e
848
858
754
779
761
1193
811
706
6971
4901
4901
822
4640
847
696#
7708
T12#
4974
4921
635
715
5848
6118
1504
4548
465
4908
1408
1409
658
490¢
490%
4908
4900
490
1392
12743
695%
1s
501
502
455
481
466¢

SYSTEM EXERCISER MODULE

1390

632 675
1333 1361
783 832
1806 1816
956 960+
736 865

609s 870+
7420 841e

eese 879
8998

7801

781

8@7 8S4
12022

8292

7909 14749
794 174
8308

856 eses
kARE] 719
797 826
767« 7168
768 824
639 641
1553

4801

1054

15008

1581¢

1363+ 1364
157 803
790 1392
749 58
13984

697 699
755 786
813#

461 468
4900

727

892
1101

961
1008

873

916
893

15224

1323

899
170%
884
823
881

645

1366%
849

804

702%

MACY11 27(732)

CROSS REFERFNCE TABLE == USER SYMBOLS

693«
S19¢
490¢
4908
49@s
716
741
843
744
e1é
747
756
4908
90
490
4908
4998
458
492
490¢
490
490y
4991
4901
4908
4908
4908
6R4e
713
9ro
753
748%
749
972
979
1059
911
899w
751
4948
957
482
1240+
972«
1831
4829
1271
1311e
47602
5040
5ase
Sa61
587¢
4658
1
4611

129+ 1331
636 643
979 991
7380

839y

882

802¢ 82s
823 834
769

7674 787
459 4909
673

685+ 1125+
1839 1114
922 11138
821 846
817» 843
750% 818+
1423

1835¢ 142)

10964

930

909w 919
752 820+
954 1056
962 982
660 6731

1879+ 1217+
977
10798 1985

12731 1289
1494¢

677
483
(X1

14540
656
1223

1129
1115

9099
963%
819+
1424
1978%
923
1963
13120

109¢

20=MAY=T6

1115
1127

997
1278

878+

951

1316
824

647+

14010

818

14030

47@

20=MAY=T6

693
1227

1134
1135

964+
Ba4e

1080
14149
1083
1326

1189

12126 PAGF 34

1249

1004
1337
1465¢
1162

14188

1402¢

(11]

471

12126

697
1279

14619
14519

14199
45

1136
1893

1329

10612 14259

14499

881 1141 14270

[ L3} 1873

472 473 474 475 477 479
PAGE 35

122 725 1367 1390

1263

965+ 14129

14299
1361 1364

14899

SEC 2159

480

SEQ 2169
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NLAR,PIT CROSS REFERENCE TRBLE == USER SYMBOLS
START 800332R 464 630¢
STAT PODO20R 4638
SUM B11136R 1398 157
SuUML M11214R 1368 15172
S¥Re 229232R 4583
SVR1 PUYB@34R 4698
SVR2 938030R 4708
SVR3 @22P4AR 471¢
SVR# B0DB 2R 4723
SVRS #O0044R 4731
SVR6 B00046R 474
SYINC 300174R 5093
SYNCRT 9646328 Si5e 845 “sos 14168
TIDONE @J3706R 1198 12153
TIEXIT @83634R 1190 1199 1208 1212
TIMCHK @84300R 721 1317 13261 1343
TIME = sssesss G 4904 1310 1346
TIMELN pJ8172R 4981 751 752 763
TIMKEP @904224R 862 926 1178 13080
TIMTAB @45034R 13098 1310+ 14859
TMT 203376R To4 810 (111 11528
THMTDON  @34728R 964w 868 898+ 1183s
TMTINT P33S46R 1156 11818
TMTRET 8234714R 1152# 1168 1218 1230
TMTTIM @4710R 763 809+ 1174 14398
X z BARGYY 4908 .
TRAPX = §00B2D 4909
TSYNCT £34724R 953 1160 1165+ 1202
TXADRE @o4676R 757+ 883+ 849+« 1209
TXADR2 Q234674R T61% 807+ 854 1196
TXCNT1 @84700R 7588 759 804 8as»
TXCNT2 @94704R 760w 806% 8S3s 1194
TXTO 883772R 1173 1237
TXTOR4 W34770R 686% 687 1247+ 1251
VCTSAV  @v4606R T10% 910 1154 1266
VECTOR @08012R 457¢ 708
WAIT = ssssss G 4909 659
WASADR B00054R 4783
XFLAG 800065R 45514
X4 BI3114R 1072 1983
XS B03124R 1857 18984 1007¢ 1094
. = @11437R 15001 1501 1551
. ABS, 806¢d0 (.1

911437 081

% ERRORS DETECTED:
% DEFAULT GLOBALS GENERATED: 1

#NLAA,NLAA/SOL/CRF2SYMzDDXCOM,. NLAR
RUN=TIME: 7 12 1 SECONDS

RUNTIME RATIO: 87/21=24,1

CORE USED: 8k (15 PAGES)

20eMAY=T6

889

14438
1232

12060
1210%
1197+

8514
1199s

1256+
1406¢

12326

820

1257

14453
14318
14334

852
1437¢

14638

PAGE 36

889 860

14410

1192 1211+ 1435%

SEQ @161
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LN
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NN NN
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~NO R e
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+REM %

IDENTIFICATION

PRODUCT CODE: MAINDEC=11=DXNiA=A=D

PRODUCT NAME: DECNET DEC/Xi1 SERVICE EXERCISER MODULE #2

DATE: 21=JUN=T76

MAINTAINER: DEC/Xi1 DIAGNOSTIC GROUP
THE INFORMATION IN THTS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICFE 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 1s 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 Op RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL,

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

SEQ 0162
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N2AA,P11

3e
39
40
41
42
43
44
45
46
47
48
49
50
51
52
$3
54
55
56
57
56
59
69
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
a8
89
990
91
92
93

XERCISER MODULE
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IDENTIFICATION

PRODUCT CODE: MAINDEC=11«DXN2A«A=D

PRODUCT NAME: DECNET DEC/X11 EXERCISER SERVICE MODULE
DATE? 21=JUN=T76

MAINTAINER: DEC/X11 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 COpPIED 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
SUPPLIED BY DIGITAL,

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

1, ABSTRACT

N2A? MODULE Is A SERVICE MODULE WHICH MUST BE USED WHEN
ANY DECNET DEC/Xt1 MODULE IS USED, IT MUST BE CONFIGURED
AFTER THE LAST DECNET DEC/X11 MODULE AND IN FRONT OF THE CLOCK MODULE
AND ALL OTHER NORMAL DEC/X11 MODULES, ITS PURPOSE IS TO PROVIDE A
PAUSE POINT IN THE RUN TIME EXERCISER TO ALLOW ALL NODES TO GET ALL
PHONE CONNECTIONS MADE BEFORE EXERCISING BEGINs, IT ALSO PROVIDES A
DN11 HANDLER FOR AUTO CALL UNITS, (NOT YET SUPPORTED)

2, HARDWARE REQUTREMENTS
NONE
3, SOFTWARE REQIREMENTS

N2A? SHOULD ONLY BE USED IN A DEC/Xx11 EXERCISER THAT ALSO CONTAINgS
THE N1A? MODULE, A CLOCK MODULE, AND ONE OR MORE DECNET DEC/X11 MODULES,

4, OPERATING PROCEDURES

SEQ A163
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N2AA,.P11

94

95

96

97

98

99
100
101
102
103
104
185
106
107
108
109
119
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

MACY11 27(732) 19=-MAY«T76 10:35 PAGE 4

IF SrR1 HAS BIT @ SET T0 ©, THE MODULE WILL TYPE OUT A MESSAGE
REQUESTING THAT ALL PHONE CONNECTIONS SHOULD BE MADE, WHEN TH1S MESSAGE
IS TYPED OUT ON ALL NNDES, THE OPERATORS MAY BEGIN TO DIAL ALL
MANUAL CONNECTIONS, WHEN DONE, THE OPERATOR AT EACH NODF SHOULD
TYPE A CARRIAGE RETURN, ALLOWING THE EXERCISING TO BEGIN, AT THIS
POINT THE N2A? MODULE WILL DESELECT ITSELF,

IF SR1 HAS BIT @ SET TO i, THE MODULE WILL ATTEMPT TO DIAL
PHONE CONNECTIONS USING DNt{1°s., DVA,VCT, AND BR1 SHOULD
BE SET TO THE LOWEST ADDRESSED DN1t, 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 PHONE NUMBER AND THEN THE MQDULE WILL ATTEMPT THE PHONE CALL,
THE MODULE WILL TYPE ANOTHER P# WHEN IT HAS SUCCESSFULLY DIALED
THE NUMBER, ALLOWING FOR ANY NUMBER OF DN11°S TO BE USED,
A CARRIAGE RETURN WITH NO NUMBFR INDICATES YOU ARE DONE USING DN11°S
AND THE MODULE SHOULD CONTINUE ON, IT WILL THEN GO ON TO THE MANUAL
CONNECTION PHASE AS DESCRIBED ABOVE,
THERE ARE 4 ERROR NUMBERS TYPED OUT FOR DN{i{ PROBLEMS;
THEY AREs
¥ = PND (PRESENT NEXT DIGIT) BIT NOT SET
1 = POWER IN ACU FAILED QR ACR (ABANDONED CALL AND
RETRY) BIT SET
2 = SOFTWARE TIMED OUT AFTER WAITING 3 MINUTES FOR i CALL
3 3 POWER NOT ON IN ACU (AUT@-CALL UNIT)

T R Y Y Ty Yy T Yy Yy TR YT R Y e e Ty ey Y
IMPORTANT

EVERY NODE TO BE EXERCISED MUST REACH THE MESSAGE P# IF SR1 HAS BIT @ SET,

OR "DIAL ALL MANUAL CONNECTIONS"™ IF SRt BIT @ 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,

ey R R T Yy Yy T Ty Ty E e Ty e )

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, OPERATOR OPTIONS
THE ONLY OpPTION IS TO SET SR1 BIT © TO A ONE TO ALLOW THE

MODULF TO DIAL AUTO DYAL UNITS, (THIS OpTION IS NOT YET SUPPORTED)
L ]

SEQ 0164
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N2AA,PLI

139
140
141
142
142
144
145
146
147
148
149
152
§51
152
153
154
155
156,
157
158
159
169
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
182
181
182
183
184
185
186
187
188
189
199
191
192
193
194

8820989 °
98090 °

539002 °
980000°
#0085 °
820006 °
000010°
800812°
§50813°
$00014°
88e016°

2000207
$30v22°
800024 °
290026 °
200030°
©200032°
900034 °
802036 °
"00040°
000042°
"O0B44"
290046 °
800050 °
200052°
800052°
900054 °
869054 °
220056 °
800060°
800062

#08164°

#20164°
#00164°
¥80166°

800172°
#09174°
200176°
#85200°
#09202°
900204°
200212°
906216°

831116
288
175280
#BB350
282
266
onvo01
882000

140000
paR164°
§BO164°
200090
800900
002800
800000
[.LLLC T
020000
BBOCV
pooLBO
2200090
200000

#2073V

ABD200
802000
220000
204164°

840240
212700

205001
8053091
391376
ee5302
901373
017767
895077
#050867

240501 240

800320

800000G #20500
9000906
000432

N2AA DEC/X11 SYSTEM EXERCISER MODULE

N2ARr,P1Y

195
196
197
198
199
2942
201
202
203
204
205
206
287
208
239
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
221
232
233
234
235
236
237
238
239
249
241
242
243
244
245
246
247
248
249
250

068222°
$008230°
300232°
880236°
800242°
$934244°
800250
840252°
920256°
090262°
200264°
#992270°
8080272°
800276°
@3elez2’
$20306°
209310°
#00314°
#00316°
800322°
990324°
@v0338°
980332°
#99334°
900336°
9008340°
0d2340°
90€342°
$00344°
"903I46°
2983507
200354°
908360°
940364°
930366°
808370°
223174
B30376°
s0ds00°
900402°
990406°
800410°
£20414°
60420°
900422°
900424°
908426°
230432°
0004347
§00436°
S0d442°
Ba0446°
”00450°
2800454°
000456°
000462 °

832767
801002
530167
316704
$95014
312790
225001
PBS67
204567
#08714°
105717
190375
117702
142702
120227
201430
162702
903363
120227
201406
120227
#9235%5
119220
865201
poB4G4

POST01
801750
114002
APS5301
862792
119267
pO4S67
800722°
808736
Po45S6?
roS7081
pe1002
000167
90240
812703
212714
05714
199445
800415
32714
081001
200774
042714
232714
01235
012714
291001
PPB432
112364

800001 177566

000346
177544

ELILL1 N

990376
2900006

8000006
9000006
2008200
80001%
800060
800117

000012

2008060
p09342
8000006

9000006

#0176

900656 °
000001

oon2ee
200200
140000

2408920

200301

MACY11 27(732)
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10MOD  <N2AA >, 175200,350,4:0,0
MODULE 148004,N2AA ,175200,350,4.0,9
LTITLE N2AA DEC/X§t SYSTEM EXERCISER MODULE

H DDXCOM VERSION 4 9/6/15
LLIST BIN

jesans » ™ . T2 1]

BEGIN: E

MODNAM: .ASCII /N2AA 7 $sMODULE NAME. IR

XFLaG: LBYTE 0?;: ! sUSED TO KEEP TRACK OF WBUFF USAGE

ADDRs 175208+0 ;15T DEVICE ADOR,

VECTOR: 3S0+8 :18T DEVICE VECTOR,

BRi: BYTE  PRTY440 :1ST BR LEVEL,

BRZ: <BYTE PRTYG0 s28D BR LEVEL,

DVID1: @ef sDEVICE INDICATOR 1.

SRi: OPEN s SWITCH REGISTER 1

i i * L] *

STAT: 140000 :STATUS WORD.

INIT: START sMODULE START ADDR,

SPOINT: MODSP 3 MODULE STACK POINTER,

PASCNT: @ ;PASS COUNTER,

ERRCNT: @ sERROR COUNTER.

SYR@$ OPEN ;LOC TO SAVE R@,

SVR1ys OPEN ;LOC TO SAVE Ri.

SVR2: OPEN sLOC TO SAVE R2.

SVR3s OPEN sLOC TO SAVE R3,

SVR4:  OPEN 3LOC TO SAVE R4,

SVRS:  OPEN 3LOC TO SAVE RS,

SVR63 OPEN ;LOC TO SAVE R6,

CSRAg OPEN $ADDR OF CURRENT CSR,

SBADRs sADDR OF GOOD DATA, OR

ACSRg OPEN $CONTENTS OF CSR,

WASADRS sADDR OF BAD DATA, OR

ASTAT: OPEN $STATUS REG CONTENTS,

ASBg OPEN sEXPECTED DATA,

AWAS: OPEN sACTUAL DATA,

RSTRT: RESTRT ;RESTART ADDRESS AFTER END OF PASS
.REPT sP§izZ 3MODULE STACK STARTS HERE,
+NLIST
«WORD ']

.LIST
+ENDR

MODSP3

jEeEe 4 L 2 22 & 22 22T 22 TR AR 2 22 A2 A al 2l d
.GLOBL TIME, TXS, TKB, TYPE, WAIT

START:

RESTRT: NOP
MoV $20,R@ SET UP TIME LOOP TO GIVE OTHER SYSTEMS

3TIME YO SET DATA TERM, READY ON THEIR LINES

183 CLR R1

281 DEC Rt ;COUNT A TIC
BNE 28 H
DEC RG :COUNTS TRIPS THROUGH LITTLE LOOP
BNE 18 $GO COUNT SOME MORE
MOV @TKS, TKSSAV $SAVE TTY STATUS
CLR TKS ;DISABLE INTERRUPTS
CLR ERRNUM $CLEAR ERR #

MACY11 27(732)

3ss
GETNUM}

45

583

6812

783

DNL1:

1$3

LIAL:

BIT
BNE
JMP
MOV
CLR
uov
CLR
CLR
JSR
PNM
TSTB
BPL
MOVB
BICB
CMPB
BEQ
sSuB
BGT
CupPB
BFQ
CMPB
BGE
MOVB
INC
BR

TST
BEQ
MOVB
DEC
ADD
MOVB
JSR
TBUF
BR
JSR
CRLF
TST
BNE
JMP
NOP
nOV
MOV
TST
BMI
BR
BIT
BNE
BR
BIC
BIT
BNE
BIT
BNE
bR
¥OVB

19=MAY=76 10135 PAGE 6

#1,8R1
3
DORE

$NUMBER. Ro
Ri

ERRNUM

RS, TYPE

0TKS

3
aTKB,R2
$200,R2
R2,815
68
#60,R2
38
R2,%117

48
R2,#12
3s
R2,(R8)+

R1
b1

R1
3
=(RO),R2
R1

#60,R2
R2, TBUF
RS, TYPE

38
RS, TYPE

Ri
"
DONE

#NUMBER, R
", (R4)
(R4}

ERR

DIAL

208, (R4)
i

DNL1

#2008, (R4)
#140000, (R4)
ERR+4

$20, (R&)
DIAL

ERR+6
(R3)+,1(R4)

$ANY DN11°5?

BRI

3NO SKIP
3GET DEVICE ADDRESS

F

sRESET DNt}

:R@ POINTS TO PHONE 3

;COUNTS DIGIT

;SHOWS WHICH TYPE OF DN ERROR
sTYPE A "Py *

sWAIT FOR A CHARACTER

$BRING CHAR IN

$3GET RID OF PARITY

;IS IT A CR?

;BR IF DONE INPUTTING
$MAKE IT A DIGIT
;GO BACK AND IGNORE IT

$IS IT A RUBOUT?
:BR IF YES

3IS IT A LEGAL DIGIT
3BK BACK AND IGNORE IT

$SAVE DIGIT
sCOUNT A DIGIT

3ANY DIGITS TO RUBOUT?

$BR IF NOT

3GET OLD CHAR
31 LESS DIGIT
sMAKE IT ASCIi
$TYPE IT

;GET NEXT DIGIT
$TYPE A CR,LF

:ANY DIGITS?
sBR IF YES

$YES,DONE DIALING
sGET ADDR OF NUMBER

$SET CALL REQ

:1S PWR ON IN ACU

:BR IF NOT

;60 START CALLING
:1S DOING FLAG SET

$BR IF YES
;BR BACK

$CLEAR DONE FLAG

3ANY ERRORS?
:BR IF YES

;IS PRESENT NEXT DIGIT SET?

;BR IF YES

JERR,

PND NOT SET
:LOAD REXT DiGIT

SEQ 0165

SEQ 9166
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N2AA, P11t

251 #00464° AS2714 0U002 BIS 2, (R4 3SET DIGIT PRESENT
252 992470° p8%530L DEC R1 3COUNT A DIGIT

253 MI0472° $911SS BNE DNLI ;BR IF MORE DIGITS
234 pO0474° 912703 802000 182 MoV $2000,R) 3SET UP TIMING LOOP
255 PI0500° 032714 000200 283 RIT $200, (R4) sWAIT FOR DONE

256 @92504° 091006 BNE 4 3BR IF YES

287 990506° pPS9es CLR RS

258 IBD::G' oas;gs It DEC RS $JUST KILLING TIME
259 8405127 AR1IT76 BNE 3s

260 900514° §9S3A3 DEC R3 3COUNT LITTLE LOOPS
261 B¥9516° PO1372 BNE 28 $BR BACK IF NOT TIME oUT
262 POVS20° BPO4OT BR ERR+2 ;BR IF SO TO ERR

263 P20522° 932714 940900 482 BIT 440008, (R4) sWAS CALL ABANDONED
264 $00526° 991005 BNE ERR+4 ;BR IF YES

265 900532° pYST24 TST (R#)+ ;BUMP TO NEXT DN

266 8680532° PBO167 177504 JMP GETNUM 3GET NEXT PHONE NUMBER
267 ©00536° 005267 900112 ERRy INC ERRNUM 3 8HOW WHICH TYPE ERR
268 @O0S42° 195267 900106 INC ERRNU™ :

269 ©00546° pRS5267 409102 . INC ERRNUM ;

272 #20552° p62767 900862 000074 ADD #6090, ERRNUM 3

271 990568° 116767 2230070 0B154 MOVE ERRNUM,EX ;TYPE ERR MSG

272 P00566° PASA6T 08062 CLR ERRNUM 3CLEAR FOR NEXT TIME
273 999572° 804367 8000006 JSR RS, TYPE

274 900576° 900738° EPRMSG

275 ®00608° 0VB167 177436 JNP GETNUM 3TRY AGAIN

278 uoosot: 834567  p9000NG DONE;  JSR RS, TYPE $TELL HIM TO MAKE MANUAL CALLS
277 899619° 00761 MCALL

278 @00612° 105777  602000C 182 TSTB aTKS $WAIT FOR CR

279 #206316° 100375 BPL 18

208 ©00620° 117792 0000006 MOVB @TKB,R2 ;BRING CHAR IN

281 9006247 142702 000200 BICB $200,R2 3GET RID OF PARITY
282 900630° 122782 @00C1S CMPB #15,R2 3IS IT A CR?

283 #P0634° PI1366 BNE 19 sNG, IGNORE IT

284 ©P0636° PIS067 BE0LPRG CLR WAIT ;CLEAR GLOBAL FLAG
28%

286 ©OP0642° D16777 (OOR44 B80P00AGC MoV TKSSAV,ATKS $RESTORE TTY

287 900650’ 194483 ©OCAON° ENDS,BEGIN 3

288 009654’ POV0ARD ERRNUM: 2 ;HOLDS ERR NUMBER
289 eaa:se' 200016 NUMBER: ,BLKW 16 3PHONE # GOES HERE
292 800712° pORRPO TKSSAV: ©

291 9998714° 921520 @37440 O@V4n PNM; LASCIZ ‘Pa ? ° 3PHONE & PROMPT MESSAGE
292 PP0722° paapee TBUF: @ 31 CHAR TYPE BUFFER
293 050724: 15 CRLF:  .BYTE 15 3CR AND LF MESSAGE
294 pOR72S @12 BYTE 12

295 P00726° 300000 +WORD

[}
296 990730° p47194 942440 051122 ERRMSG: ,ASCII °DN ERROR 3°
297 P00736° 951117 021449

298 #90742° 042 EX2 .BYTE 40

299 830743° @54 951124 20131 «ASCIZ *,TRY AGAIN,’<13><12>
300 MRI750° B43ISP1  @44501 027116

3IA1 PIRIS6° ANSO1LS 000

02

383 ¢98763° 815 042012 040511 MCALL: ,ASCII <15><t2>°DIAL ALL MANUAL PHONE CONNECTIONS, ®<15><12>
Je¢ 0I0766° D2@1t4 946101 920114
365 898774° P49S1S 052516 Q46181
386 901002° 250847 947510 042516

N2AA DEC/X11 SYSTEM EXERCISER MODULE MACY11 27(732) 19«MAY=76 18135 PAGE 8 SEQ #168
N2AA, P11

367 00101¢° A41449 047117 0842516

308 9B1216° 352183 47511 051516

309 #01024° 206454 212

312 381027° 124 @5@t131 o02010% +ASCIZ “TYPE CR WHEN DONE,’<15><12>
311 #01834° 9¥S11@83 053448 042510

312 @01042° 220116 947504 042516

313 PU105¢° ¥D6456 @OPP12

314 #02001 +END



N2AA DEC/X11 SYSTEM EXERCISEK MODULE MACY1y 27(732) 19°MAY=76 19335 PAGE 19
R2AR,Pi1 CROSS REFERENCE TABLE == USER SYHBOLS
ACSR #0005 2R 169¢

ADDR 930006R 1488 198

ASB POBOS6R 1723

ASTAT  @20054R 1718

AWAS 5B6B6GR 1732

BDCNY = ssasss G is

BEGIN  800000R 1459 287

8I1To = 890201 1823

BIT1 = PE0LQ2 1824

BIT1O = $O2000 1828

BIT11 = 934000 182

BIT12 = 212002 1929

BIT13 = $26662 828

BITi4 = 64000@ 1824

BIT1S = 100902 1828

BIT2 = 080004 1828

BIT3 s PBAB10 1821

BIT4 = #9202¢ 192#

BITS = 298040 1828

BIT6 = P#9100 1828

BIT7 = 9802082 1828

BIT8 = BF0440 1824

BIT9 = 921000 1823

BREAKS=z 184407 1828

BR1 PO2012R 150

BR2 900013R 151¢

COATASE 134414 182¢

CRLF @00724R 231 293t

CSRA B309SUR 167#

DATCKS® 194417 1824

DATERSs 104405 1822

DIAL 890460R 240 248 2500
DNL1 838426R 2414 243 253
DONE 92060 4R 197 234 2764
DVIDL  808014R 1528

ENDPSSz 104402 1821

ENDE = 104403 182# 287

ERR BOBS36R 239 246 249 262 64 2674
ERRCNT 2800034R 1593

ERRMSG 980738R 274 2968

ERRNUM @89654R 194+ 202+ 267+ 268% 269+ 279+ 271 272+
ERRNS = 104412 1823

ERRORS® 104404 1823

EX B90T42R 271+ 298#

EXITS = 104400 1828

GETNUM @08242R 199# 266 27s
GETPAS® 124413 1823

GWBUF$= 104412 182¢

INIT #30022R 156%

MAP22§= 184415 1821

MCALL  POOT61R 277 3e3s

MODNAK  §ABBVGR 1468

MODSP  820164R 157 180¢

MSGNS = 104411 182#

HSGSS 3 104416 182#

MSGS = 184406 1828

N2AA DEC/X11! SYSTEM EXERCISER MODULE
CROSS REFERENCE TABLE == USER SYMBOLS

N2AA,P11

NUMBER
OACNV =
OPEN =

PASCNT

PIRQS =
PNM
POPSP =
POPSP2=
PRTY =
PPTYO
PRTY1
PRTY2
PRTY3
PRTY4
PRTYS
PRTY6
PRTY?
PS

PSW
PUSH
PUSH?
QUES
RESTRT
RSTRT
SBADR
SPOINT
SPSIZ =
SR1
START
STAT
SVRe
SVR1
SVR2
SVR3
SVR4
sves
SVR6
TRUF
TIME =
TKB =
TKS =
TKSSAY
™X z
TRAPX =
TYPE =
VECTOR
AAIT =
WASADR
XFLAG

« ABS,

$06S6R
rasuas G
990020

$80626R
820004
BO8714R
905726
822626
900P00
809902
800042
#02102
#00140
3908200
200240
vod3ae
900342
177776
177776
295746
224646
104401
POB164R
80006 2R
|IQVS2R
990024R
902049
290016R
POBL64R
d00020R
3008032R
S¥B034R
¥ev@36R
PBAV4AR
830842R
$AAAA4R
P00A46R
890722R
LXTTT Y
»
(34222
830712R
de90ey
#0029
sesnas G
0901 9R
sessne G
000254R
390A05R
92105 4K

[1 X3 X1]

2880289
eBLnsy

’na
[4:3}

200
13
147
173
15812
1822
204
1822
182
192
151
182
182#
1829
150
182
1828
182¢
182#
1828
1828
i82s
1828
174
1743
168%
1572
1
1534
156
1559
1601
1618
1628
163%
164
1658
1664
226+
1822
1829
182¢
192s
1822
1022
1821
1493
1828
170
1478
289

236

153
1823

2918

182

182¢

1848

175
195
1833

228
207
192
2R8¢
203

284>

MACY11 27(732) 19eMAY~T76 1@:35 PAGE 11

289¢
160 161 162 163 164 165

2923
280

193 205 278 286%
2908

227 230 273 276

289

166

167

169

171

SEQ 8169

SEG @179

172



N2AA DEC/Xif SYSTEM EXERCISER NODULE MACY1S 27(732) 19=MAY=76 18138 PAGE 12

SEQ €171
N2AA, P11 CROSS REFERENCE TABLE «= USER SYMBOLS

ERRORS DETECTED: @
DEFAULT GLOBALS GENERATED; @

AN2AA, N2AA/BOL/CRF 1 SYMaDDXCOM, N2AA
RUNSTIMNE: 2 ) .4 SECONDS

RUNeTIME RATIOr 43/7m$,4

CORE USED: 8K (1S PAGES)
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