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1.

ABSTRACT

DOMR IS AN IUMOD THAT EXERCISES UP TO AND INCLUDING TwU
CONSECUTIVELY ADDRESSED AND CONSECUTIVELY VECIORED DMR11
SYNCHRONOUS INTERFACES. THIS MODULE EXERCLISE MAY BE hUN
WITH LINE UNIT LOOPBACK (ITL LUOPBACK). ADDITIUNALLY

IF TWO DMRS AKRE TO BE EXERCISED, Thk OPERATUOR MAY SELECT
TU PERFURM AN ACTUAL LINK EXERCISE wWITH ACTUAL CABLE
CONNECTI1ON,

A SET DATA PATTERN 1S USED FOR DATA TRANSMISSION, THE
RECEIVER AND TRANSMITTER ISR ARE ALWAYS AT PRIURITY

FiIVE (BR1,BR2)., DATA CHECKING 1S PERFURMED AT LEVEL O,
THIS CHECKING IS DUNE UUTSIDE THE I1ISRS ANL UNLY ON THE
LAST BUFFER RECEIVED BECAUSeE A CUMMON 1S uSeD FUR

ALL RECEIVED BUFFERS.,

CXDMRB IS A REVISION THAT SOLVES 4 PROBLEMS IN REV A (CXDMRA)
THESE PRUBLEMS WwERE
A. A PASS IN INTERNAL LOOPBACK TOUU0K MURE THAN 1 MINUTE
B. AN ILLEGAL INSTRUCTION FOR AN 11720 (SO0B) WAS USED,
C. WHEN 2 DMRS WERE EXERCIStD IN DMR MODE, A FLAG
CUNTENTION COULD OCCUK.
D. A HUNG CUNDITIUN CUULD OCCUR UNDER CERTAIN CONDITIONS
IF THE MODULE WERE RELOCATED BEIWEEN ITERATLIUNS,

REQUIREMENTS

HARDWARE:
1. M8207=RA (M1CRUPRUCESSUR)
2. M8203 (L1NE UNIT)

STORAGE:: DMR REWQWUIRES:
1. DECIMAL WwORDS: 2190.
2., UCTAL WURDS: 4210
3. OCTAL BYTES: 10434

PASS DEFINITION

ONe PASS OF THE DMK MODULE CONSISTS OF TRANSMITTING ANL
RECEIVING ALL BUFFERS 25 ITERATIONS FUR EACH SELECTED
DEVICE, THE BUFVER NUMBER 13 7 wHeEN 1N UMC MODE

AND 64, WHEN IN DMR MUDE., BUFFEK SiZk IS VARIED FROM

1 TO 512, BYTES 8Y THE PROGRAM,

EXECUTION TiMt

RUNNING ALONE ON AN 11740, ONE PASS TAKES APPRUXIMATELY
ONE MINUTE IN INTERNAL LOUPBACK

CONFIGURATION PARAMETERS.

DEFAULT PARAMETERS:

ADDR: 1, VECIOR: 1, BR1: 5, BR2: 5, DV1iD1: 1, SR1:0
DMR WILL RUN UP TO TwO CONSECUTIVELY ADDRESSED AND
CONSECUTIVELY VECTORED DMR11'S.
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SR1:

BIT 0 = 1 = TURN AROUND CONNECTOR

= 0 = LINE UNIT LUOPBACK (TTL LOOPBACK)
BIT 1 = 1 = DMR MODE

= 0 = DMC MODE
BIT 2 = 1 = LINK MODE (BIT 0 IGNORED)

= 0 = WON=LINK

SR4: (VALID ONLY IN DMR MODE)
BIT 0 = 1 = MODEM WRITE
BIT 1 = 1 = ENABLE EXTENDED ERKOUR
BIT 2 = 1 - DISABLE EXTENDED ERROR
BIT 3 = 1 = DESELECT DMC LINE
BIT 4 = 1 = REQUEST BASE TABLE UPDATE
BIT 5 = 1 = SET REP/SEL TIMER
BIT 6 = 1 = SET THRESHULD VALUES
BIT 7 = 1 = READ M5207 RAM
KEXERKERERERRE KRR KRRK
CAUTION =~ UNDERSTAND THE EFFECT OF THIS
CUMMAND BEFURE USING IT.

BIT 8 = 1 = WRITE AX3-15 INTERFACE

BIT

AEFEEXREKEEERRERNRKERERK

9 =1 -~ NOP1

BIT 10 = 1 = READ MODEM (NUP)

IF ANY OF THE FOLLOWING DMR CUMMANDS ARE USED COMMAND VALUES ARE
GIVEN AT LOCATION 30v

6. DEVICE/OPTION SETUP

CUNFIGURE MUDULE wITH CORRECT PARAMETERS.

NOTE: SR1 CAN BE SET UP AT CONFIGURATION TIME OR
AT RUN TIME WITH A MOD CUMMAND,

THE INTERRELATION OF CERTAIn PARAMETERS SHOULD Bt UNDEKSTOOD.

1.
2.

3.

4.

THERE MUST BE 2 DEVICES FOR A LINK EXERCISE

Iy A LINK EXERCISE BIT 0 UF SR1 (TURN AROUND) 1S
IGNORED (AN ACTUAL CONNECTION 1S ASSUMED).

DMR CUMMANDS SPECIFIED IN SR4 CAN UNLY BE PERFORMED
WwHEN THE DMR11 1S IN DMR MODE,

VALUES USED FUR CERTAIN DMR COMMANDS ARk LOCATED AT
LOCATION 300. BEFURE CHANGING THOSE VALUES REALIZE
THE EFFECT IT MAY HAVE ON THE EXERCiISk. NUTE: THAT
TO ACTUALLY USE THt DMR COMMAND TO wRITE THE AX3-15
INTERFACE, UNDERSTAND THE EFFECT UF THE AX3 VARIABLE
BEFORE USING THE CUMMAND,

SEQ
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7. MODULE OPERATION

1, LOAD SOFTWARE POINTERS IN LINK TABLE,

2. LOAD VECTORS AND PRIURITIES IN TABLE

3. ENABLE SELECTED DEVICES.

4, IF FIRST PASS, PERFORM A BASE 1IN AND
CONTROL IN. ALSO IF IN DMK MODE, PERFURM
ANY REQUESTED DMR COMMANULS,

S. COMMENCE BUFFER TRANSACTI1ONS,

6, SCAN FOR ALL DEVICES TOU FINISH BUFFER
TRANSACTIONS.

7. 1F NOT DONE GO TO 5.
IF HUNG REPORT SO AND DROP HUNG DEVICE,

8. IF NOT LAST ITERATION, GO TO 10

9. AFTER LAST ITERATION, HALT I[HE DMR AND WAlT FOR
THE HALT TO BE COMPLETED.

10. CHECK DATA FOR ALL DEVICES SELECTED.

11, DECREMENT ITERATIUN CUUNT

12, IF NOT = 0 GO TO 1

13, SIGNAL ENDPASS,

1ISR: INPUT INTERRUPT SERVICE ROUTINE,

11. GET INTERRUPTING DMR CSR,

12, IF BASE IN WAS REQUESTED, LOAD BASE ADDRESS. IF NOT
FIRST ITERATION OF THE PASS SET THE BASE IN RESUME
BIT.

I3. IF IN DMR MODE AND IF DMR COMMANDS REQUESTED, PERFURM
ANY AND ALL DMR COMMANDS,

I4. IF RECEIVE BA/CC WAS REWUESTEDL, LOAD REC BA/CC.

I5. IF XMIT BA/CC WAS REQUESTED, LOAD XMIT BA/CC,

16, IF LAST RCV OR XMIT BA/CC IN SET THE APPROPRIATE
BIT IN THE END OUF PASS FLAG,

17. RTI

OISR: OUTPUT INTERRUPT SERVICE ROUTINE,

01. GET INTERRUPTING DMR CSR

02. IF ERROR, REPORT IT AND EXIT,

03, IF XMIT DONE OR REC DONE, ISSUE A HALT
(PROCEDURE ERROR).

04. AFTER RECEIVING THE CONTROL OUT FROM THE
HALT (PROCEDURE ERROR), SET THE BIT FOR
1HE ENDPASS FLAG

05. RTI1

he

SkQ



DMRB DEC/X11 SYSTEM EXERCISER M MACRU V03,01 16=JUN-80 18:23:50 PAGE 4 SEQ
DEC/X11-1 SYSTEM EXERCISER MACRO DEFINITION MODULE

9. NON=STANDARD PRINTOULS

I THE MODULE "HANGS" IN wHICh NOT ALL SELECTED DEVICES
HAVE FINISHED, THEN A "HUNG" MESSAGE 1S PRINTED OUT,
CHECK THE ENDPASS FLAGS FOR EACH SELECTED DEVICE IN

ITHE LINK TABLE TO DETERMINE WHICH DEVICE FAILED TO
FINISH AND HUW FAR 1T GUT,

FOR EXAMPLE:

THE TwO ENDPASS FLAGS ARE LOCATED IN THE LINK TABLE
(INTLNK) AT THE FOLLUWING LUCATIUNS.

XX11: 4660

XX21: 4722

ONLY BITS 0 THRU 4 ARE USED AND ARE DEFINEL AS FOLLOWS:
BITO = 1 THE BASE ADDKESS wAS LUADED.

B8iT1 = 1 ALL BA/CC IN RECEIVE BUFFERS LUADED
BIT2 = 1 ALL BA/CC IN TRANSMIT BUFFERS LOUADED.
BIT3 = 1 ALL BA/CC OUT TRANSMITS WERE RECEIVED,
sIT4 = 1 ALL BA/CC OUT RECEIVES WERE RECELVED,
BITS = 1 HALT DONE (OR END OF ITERATION)

A CORRECT END PASS FLAG = 77, wHEN THE ENDPASS FLAGS

= 77 FUR THE SELECTED DEVICES, THE DAlA IS CHiCKEL, IF
A "HUNG" MESSAGE 1$ TYPED 11T 1S pECAUSE ONE OR BOTH
DEVICES DID NOT FINISH. TO FinD wHICH ONE, CHECK THE
END PASS FLAGS, ANY THAT ARE NOT EQUAL TO 77 ARE THE
HUNG DEVICES. CHECK WHICH BITS OF THE ENDPASS FLAG ARE
CLEAR TO S£E WHAT IT wAS TRYING TO DO.

SOFT ERROR

IF THE DMR'S PROTOCUL CHECKERS DETECT AN ERROR IN THE TRANSMISSION
0F A MESSAGE, IT WILL RETRANSM1T THk ENTIRE MESSAGE, UPDATING
AN ERROR COUNTER IN 1TS RAM, 1IF THIS COUNTER EXCEEDS 7 ON ANY
GIVEN MESSAGE, IT wILL DECLARE A HARD ERROR. HOWEVER, 1F FEwWER
THAN 7 OCCUR, IT WILL TAKE NO NUTICE OF THE CONDITiUN, NUTE: THIS
THRESHULD UF 7 MAY BE CHANGED IN DMR MODE BY CHANGING THE NAKS
THRESHOLD, FOUR DEC/X11 PURPUSES, HOUwWEVER, THE DMK MODULE WILL
CHECK THE ERROR COUNTER AFTER EACH MESSAGE; IF Il HAS BEEN
INCREMENTED Al ALL, I1.E,, IF AT LEAST ONE RE«TRANSMISSIUN WAS
MADE, DMR WILL DECLARE A SUOFT ERROR,
THE SOFT ERROR MESSAGE MAY INDICATE AN INTERMITTANT DE-
VICE FAILURE Ok OTHER HARDWARE PROBLEM; HOWEVER, It THE MESSAGE
UCCURS IN A HEAVILY LOADED SYSTEM, IT MAY BE THAT THE PROBLEM
1S DUE 10 BUS LATENCY (THE DMR=11 DOES NOT RECUGNISE A DISTINCT
"DATA LATE" ERRCR~=1T CONSIDERS THE CONDITION MERELY AwnUTHER
TRANSMISS1UN PROBLEM). ESPECIALLY IF THERE AKE OTHER FAST DIRECT
MEMORY ACCESS DEVICES SELECTEL, 1T COULD BE THAT THE DMk=11'S
NPR'S ARE NUT BEInG HONORED WUICKLY ENOUGH TU PREVENT B1lT=-DROPPING,
TO VERIFY WHETHER THIS 15 THE CONDITIUN, RUN A SINGLE
DMR MUDULE, WITH A SINGLE DMR=11 DEVICE SELECTED. THE SOFT ERROR
MESSAGE SHOULD NOT OCCUR UNDER THESE CONDITIONS. IF
IT DOES OCCUR, THE PROBLEM IS PRUBABLY IN UMR=11 HARDWAKE OR A
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CABLE FAULT.
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1 u00000 1UMOD <UMRB >,1,1,5,5,0,25,,127
000000 MODULE 14000U,DMRB ,1,1,5,5,0,25.,127
JTITLE DMKB LEC/X11 SYSTEM EXERCLISER MODULE
H vbXCUM VEEKSION b 23=MAY=7%

L1SI BIN
;‘tttit!“‘t““‘i‘(““"tt“““t"U!‘Utt"“““‘t““““‘."“‘(l‘l

000000 BEGIND

0u00uVY 104 115 122 MUDNAM: ASCII /DMRB / ;MULULE NAME,

V00003 102 040

000005 (YY) XFLAG? LBYTE UPEN JUSED TU KFEP TKACK OF WBUFF USAGE

000006 000001 AUDR: 1490 18T DEVICE ADDK,

000010 0U00VL YECTOR: 1+0 1181 weviClE VECTUR.

00012 240 BR1: «BYTE PRTY5+0 J1ST BR LEVEL.

000013 240 BK2: +BYTE PRTYS5+v 34NV BR LeVEL.

000014 VO00VO1 LDVIDI: 0O+1 ;DEVICE INDICATCR 1,

0U0016  0000GV0 SRK1: OPEN $SWLITCH REGLISTER 1

000020 U©0O0000 SR2: OPEN ISWITCH REGISTER 2

060022 0VOLOO SR3: UPEN s3wIICH REGLISTER 3

000024 000000 SR4: OPEN sSwITCH REGISTER 4
;t“"tt‘ttt"t‘!““‘(t“t!“‘ttt“‘&t'!lt!‘t#tttt“tt"ttt‘ltttt‘tt‘t

140000 i STATUS WwORD,

START iMOLULE START ADDR.

M0DSP ;MODULE STACK PUINTEK.

0 ;PASS COUNTER,

25. ;% Ot LTERATIONS PER PASS=25.

000026 140000
000030 0003406°
000032 (uO224"
000034 000000
000036 (0OU3

Q0004U  00LOOVLY 0 JLUC YU CUUNT ITERATIONS

00V042 0V0V000 Y JLOC Tu SAVE TOTAL SOFT ERROKRS

000044 UVUVV0OO HRDCNT: © JLOC fU SAVE TOTAL HARD ERRORS

000046 000000 SUrPAS: 0 ;LOC TU SAVE SUFI1 ERRORS PER PASS

0U005u  00000U HKUPAS: © ;LOC TU SAVE HARD ERRURS PER PASS

000052 0QvuoLo SYSCwuT: 0O ;% OF 5Y5 ERRORS ACCUMULAILED

000054 000000 RANNUM: O ;HULDS RANDOM & WHEN RAND MACRO IS5 CALLED

V00056 CONFIG: sRESERVEU FOR MONITGR USE

000050 000000 ReES13 0 JRESERVED FUR MUNITOR USE

ud0060 ©00000 RES2: 0 JRESEKVEU FOR MONITOR USE

v00062 00000V SVRO: OPEN PLUC TU SAVE RO,

000004 000000 SVR13 UPEN JLUC TO SAVE R1.

QU0ULs  QUOOOU SVK2: OPEN ;LUC TU SAVE R2.

000070 - 000000 SVR3: UPEN ;LUC TU SAVE R3.,

000072 000000 SVR4S UPEN $LOC TU SAVE ré,

000074 0Q0UVWOO SVRS: UPEN sLOC Tu SAVE Rb,

000U76 QUOULOO SVRb: OPEN $LOC TU SAVE Rb,

000100 0Q0vLOO CSKkA: UPEN JADDR uF CURRENT CSK.

000102 SBADR: !AUDR OF GOUD DATA, OR

000102 000000 ACSR: UPEN iCONIENTS uF CSR.

000104 WASALR: $ADUR UF BAL DATA, OR

000304 000000 ASTAT: OPEN }STALUS REG CUNTENTS.

000106 ERRTYP: JTYPE UF ERROR

000106 000000 ASB: OPEN JEXPECTED DATA.

000110 00VOUVOY AwWAS: OPEN i ACTUAL DATA.

000112 00v640" RSTRT: KESTRT FRESTAKI ADDRESS AFTER END OF PASS

000114 000000 wDTO: UPEN URDS 1O MEMURY PER ITERATIUN

000116 000000 WOkFR: UPEN URDS rRUM MEMUKY PER ITERAILON

000120 000000 INTR: UPEN ;% OF INTERRUPPS PER IVERATIOM

000122 000127 1DNUM: 127 3MOLULE 1DENTIFICATION NUMBER=127
00004y LREPT SPS1Z JMODULE STACK STARTS HERE.

QU0224 MUDSP:
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R e sty

2
s VARIABLES FUR DMR11
000224 QULOUVOL DLY1: ] sDELAY CUUNTER 1 USED 1IN DELAY LOUP.
000228 000000 vLY2: 0 3DELAY CUUNTER 2 USED 1IN DELAY LUUP.
000230 0QULOVOO SELEC1: ¥ JLOCATION TO SAVE THE & OF ACILIVE DMRS,
000232 o0uuo37 FLAGA: 37 JMASK FUR ALL BUT HALT CUMPLRETE
000234 0u0L77 FLAGB: 77 FMASK FOk END Ur PASS FLAGS (XX11 AND XX21).
:A BIT 1s THe FLAG IS SET wHEN THE DMR IS
;COMPLELED A COMMAND(S) 1.E. ALL BA/CC IN
JRECEIVE ACTIONS, 37 = END OF PASS,
000236 000000 FIRSI: 0 JFLAG USEL TU MARK FLRST 1TERATIUN OF A PASS,
000240 VUO0VO LAST: U sFLAG Tu MARK LAST ITERATION,
000242 000000 CUUNT: 0 3AURL USED IO DETERMINE THE LAS1 ITERATIUN,
U0u244 ULULVOO MASK: ] JMASK ubED IN “SCAN" LUOP IC MAKK THE
INUMBER JF DMRS UNDER TEST,
Vou246 0000LULV BUFNUMS: 0 iNUMBER UF RECV AND TRANSMIT BUFFEKS
V0025u 00000V DMKEXT: © Judk EXLENDED CJUDE FLAG
H Bil 0 = MODEM wRITE
H BLT 1 ENABLE £XT ERROhR
H 8IT 2 DISABLE EXT ERRUR
H 8l1 3 DESLLECT DMC LIne
i 8lT 4 REQURLST BASE [. JPLAIE
H BIT 5 SeT REP/SELECT TIMER
H 81T b SET THRESHOLD VALUES,
7 61T 7 READ M8207 rAM
H BIT 8 = wRITE AX3<=15 ¥##¥CAUTIUN*¥s»
V BIT 9 = NOP
. H viT 10= READ MODrM STATUS
000252 00VLLO MODE : o JMOLE FLAG
JMODE = 0 FDR DMC MODE
H = =1 FDR OMR MUDE
000254 VL0000 LINK: 1] 7FLAG FUR LINK TEST.
0uU256 00000V LUOLuuP: 0 JFLAG USED TU MARK WHEN LINE URIT
JLUOPoACK 18 DESIRED
Qu0260 DUOOUL VA: 0 ;YIRTUAL ADODRESS
00u262 000000 P Y JPHYSICAL ADDRESS
000264 00000V EA: 9 JEXTedDED ADDRESS
000266 00OVLO0OV SARO: 0 $SAVE RO
00u270 0UGUOV SARL: 0 JSAVE R1
+bLKw 3
H
: PATCh AREA 10 CHANGt ANY OF 1HE FOLLUwWING COMMAND VALUES
H
FMUDEM STATUS BITS IN BSEL6
3B1TU = RIS HOLD
$BLT1 = BELECT STANDBY
:BI12 = MAINTENANCE 1 (REMUTE MUDEM LOUPBACK)
FBIT3 = MAINTENANCE 2 (LUCAL MUDEM LOOPBACK)
#8IT4 = HALr DUPLEX
JBITS = SELECT FREQUENCY
;8ITeé = DIR
JBIT7 = POLL
0u0300 wLLOOOL MODEMiz: O #BITS TU CLEAR IN MODEM REGISTEK

000302 000000 MUDEMZ: O IBITS TO SEY IN MODEM REGISTER
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000304 00V0386 TIME: 3u. JREP/SELECT TIMER VALUE IN SEL6
1IN 100 MSEC INCREMENIS (IL.E.
FVALUE NF 5 = 500 MSECS)
s THRESHULY VALUES:

000306  0QO030Ub THRSHY: 3G06 ;LU BYTE (BSEL4) = NAKS REC.

JHL BYTE (BSELS) = NAKS XMIT,
000310 003006 THRSHZ2: 3000 ;L0 BYTE (BSEL6) = REP/SEL SENT

JHI BYsE (BSEL7) = NU BUFFER
000312 000000 MRAM: 0 3MICRO RAM ADDRESS (LUADED IN SELbB)

JCONTENTS HETURNED IN BSEL3

JERREEE WARNING *¥E¥XREXE
7 THE CODE TO WRITE AX3-15

$MAY CAUSE PROUBLEMS IF YOU
JATTEMPT TO CHANGE TO AN INTERFACE
$THAT YOU DON'T HAVE A TURNARUUND
JUR IMPROPER CONFLGURATION,
IEERRAARRKERE ERARRRIRARAAS

000314 000133 Ax3: 133 JDEFAULT RS5422
;THE BIT CLEARED WILL DETERMINE THE
PATTERN WRITTEN INTO AX3+-1S5. THIS
$VALUE IS LOADED INTO BSEL?7

JL.E.

$BIT3 (10) AX3=323 INTEGKRAL =~ H3254
sBIT4 (20) AX3=313 V.35 = H3254
sBIT6 (10U) AX3=233 E1A (XYZ) = H3255
$BLT7 (200) AX3=133 RS422 = H3255

+BLKW 4. ;

000326 000001 000077 V00010 BUFFER: 1,63.,8.,128.,32,,257.,512.,17. ;BUFFER SIZE TABLE
000334 0U0200 0VOV40 000401
000342 001000 0v002%

BEFEEXES DMR COMMANDS FERKERRERRY
00V000 BACCLI =0 iBA/CC LN TRANSMIT COMMAND
T 000001 CNILiv =1 ;CONTRUL 1IN COMMAND

000002 FINl =2 SHALT CUMMAND

000003 BASEL =3 ;BASE 1N COMMAND

000004 BACCIR =4 3BA/CC IN RECEIVE COMMAND

000005 Mw =5 }MODEM WKITE CUMMAND

000006 EXER =6 $ENABLE EXTENDED ERROR COMMAND

000007 DXER =7 ;b1saBLe EXT. ERROR COMMAND

000010 LDMC =10 $DESELECT DMC LINE MODE

000011 UPDATE =11 JREQUEST BASE IABLE UPDATE CUMMADN

000012 TIMER =12 JSET REP/SELECT TIMER CUMMAND

000013 THRESH =13 $SET THRESHOLD CUMMANDS

000014 RRAM =14 JREAD M8207 RAM

000015 INTER =15 JWRITE AX3=15 INTERFACE

000016 NOP1 =16 HLYT

000017 RMODEM =17 JREAD MOVEM STATUS CUMMAND (NOP).

000522 DMR =522 3DMR MODE PASSWORD

001000 STOP =1000 $HALT (UK PRDCEDURE ERRUKR) BIT
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010000 RESUME  =10000 JRESUME BIT

¢G20040 UK 220040 JMmASK FOR NON ERROR CONTROUL CUT IN DMR MODE:
JBIT S = REPORT DMR START UP,

sBI1 13 = REPURT BASE TABLE UPDATE.

UMK RUN AND BASE TABLE UPDATE
001000 HALTC =1000 JCONTROL OUT = BIT SeT FOk HALl.
00000v TERM =y
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1

2
3

4 000346

000346

000354

000356

. 000364
S— 000370
000372

000372

000376

0U0370

000404

000406

000414

000422

00V430

000432

000432

000440

000444

000450
000450
000454
000456
000464
000466

v00474
000476
000476
00U502
000502
000510
000516
000524
000532
000534
s 000542
000544
000550
000552
000560

000562
000570
000576
000604
000612
000620

000626

N
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032701
003406
vi27e?
005067
000402

005067

032767
001412
012767
012761
016767
000407

012767
005067
005007

005767
001010
032767
001004
012767

000402
005067

016767
012767
012767
032707
001040
016767
0v1434
005767
001433
022767
001427

104401
016767
016767
012767
016767
012767

104405

000V04
177717
1776066
177656
000002
000100

1772117
177376

000007
177606
177600
177600
0eo001

177717

177554

177540
001000
001000
177774

177254
1717504

000003

000000*
177212
177276
000010
177412
000006

000000

177442

177670

177412

177632
177630
177620

177606

177332

177502

177410
177370
17173172
177262

177466

177450

002641
177302
177276
177270
177264
177260

00uLLO

BEGIN THE TESTS FOR THE

SEu 1

DMC11/0MK1L

STAKRYS
BIT #BIT2,5K1 7Is TH1S A LINK TEST
BEQ 1s s IF NOT PROCEED
MOV #=1,LINK $SET IHE LINK TEST FLAG
CLR LuLoop sCLEAR Ik LINE UNIT LUOP FLAG.
BK 28
183
CLR LINK $NU LINK TEST = CLEAR FLAG
283
B1T sBlT,SK1 $WHAT MUDE IS DESIRED?
BEG 3s JBR FUR DMC MODE
MUV 864, ,BUFNUM ;% OF BUFFERS IN DMR MODE.
MOV #=1,MODE iSET THE DMR MUDE FLAG
MUV SK4,DMREXT sSET DMR CUMMAND FLAG,
8K 4s
3s:
MOV *7,BUFNUM ;% OF BUFFERS IN DMC MODE
CLR MODE CLEAR FLAG = DMC MODE
Cuk DMREXT JCLEAR D4R COMMAND FLAG.
483
TST L1INK :1s THIS A LINK TEST?
BNE 5s ;LF YES = DUN'T ALLOW SELECTION OF LU LUOP
Bll #B8170,5R1 ;TURN AROUNL COUNNECTOR
BNE 5s JIES =~ BR
MOV #=1,LULUOPK $SET FLAG TO INDICATE LINE UNIT
s LOOP N&EDED
BR [H]
5s:
CLR LuLuop $CLEAR FLAG = USING TURN AROUND
6852
MOV BUFNUM, INTR ; INTERRUPTS/ITERATION
MOV #512.,WDTO $MAX. WURDS TO MEM/ITERATION
MUV 4512, ,wDFR ;MAX, WURDS FROM MEM/ITERATION
BIT #°C<3>,0VIiD1 $DROP MODULE 1F DEVICES OTHER
BNE LROP ;THAN FIRST 4 ARe SELECIED
MOV LvIL1,SELECT }SELECLIZACTIVE DEVICES
BEG DkuP iNO DEVICES - DROP.
TST LINK 318 THIS A LINK TEST?
BEO RESTRT ;IF NOT = START (SKIP DEVICE CHECK)
CHP #3,SELECT ;ARE THERE TwO DEVICES?
BEG RESTRY ;1F YES = PROCEED
ERRUR = MUST HAVE 2 OEVICES FOR A LINK TEST.

MSGS ,BEGIN, NEED2

MGV ALDR,CSRA
MUy CSRA,ACSK
MOV #10,ACSR

MOV SELECT,ASTAY
MOV #6,ERRTYP

JASCII MESSAGE CALL

JSAVE CSr FOR DEVICE 1

$CALCULATE CSR FOR DEVICE 2

$SECUNU DEVICE SHOULD B AT THIS CSR,

;SAVE THE SELECT FLAG

3OEVICE UFF LINE, NON EX OR NOT READY ERROR,

;‘l!t“t!t!lt“t‘“t'“““tlt“!¥¥‘!‘ttl‘t'U't“'l'tt“lt“lt!‘

HRDEKS ,BEGIN, NULL
FREERRRRSEREERERASRRNERARIRTRREEAIRAR AR EARRIRREFBRARRRRARRRTRAXR

DEC/X11=1 SYSTEM EXERCISER MACRO DEFINLTION MUDULE

000634
000634
000640
000640
0U0b44
000650
000656
V0UbL2
000664
000670
000670
000674
000674
00ue76
N— 000702
u00704
000710
000712
000716
000722
000720
000734
000742
000750
000756
000764
000772
000772
u0774
000776
001000
001000
001004
001010
001014
001016
001016
001020
001026
001032
001036
001044
003052

001060
e 001064
001070
001074
001078
001102
001106
001112
001116
001122
001130

104410

005067
005067
016767
005367
001002
V05267

012700

005020
022700
001374
016700
001751
016701
016702
012703
016767
016767
012767
0127617
012767
012767

006200
103410
0U145%

062701
062702
0627u3
000766

010312
116702
Gluleld
v10362
062762
116762
042763

005063
005063
005767
001341
005063
005063
005063
005063
005003
016763
Qou723

000000

1773172
177370
177162
177360

177352

006362°

Qu7362!
117320

177070
177066
V04b46"
177302
177274

0v6152°"

000010
000010
000042

176766
0u0010
0uU004
000004
176742
177770

go0020
000022
177142

000012
000024
000026
000030
000032
177122

177364

003724
0031760
005402
0053706
008372
005366

0ou00e

000004
000006
Quoul2

000034

DROP:

RESTRT:

LuoP:

3s:

5s:

;MUST HAVE 2 DEVICES FOR A LINK TEST

SkQ 12

ENDS ,BEGIN 3NO DMR'S OR ILLEGAL DMR'S SELRCTED

CLR FIRST sFLAG FOR 1ST PASS

CLk LAST sFLAG FUR LAST PASS

Mov ICUNT,CUUNT 7% OF 1TuRATIONS

vEC CUUNT sCOUNT 1S 1 LESS

BNE Logp ;AS LONG A5 IT ISN'T O, UK

INC COunNT $1F 6, CURRECT (UNLY wHEN ICONT=1)

MUV #RCVBUF ,RO JGET SET JO CLEAR BUFFERS

CLR (RO)+ sCLEAR BUFFER

cMp #BASEL,RO JEND OF BUFFERS?

BNE 3s JBR LF KU

MOV SELECT, kO JRUSACTIVE BITS

BEQ DROP ;DROP MUDULE IF ~NO DEVICES ARE SELECTED

MOV ADDR,R} JR1=DEVICE CSR

MOV VECTOUK,R2 SR23VECTUR

MOy #LNTLNK,R3 JRIZPOINIER TO INTERRUPT LINKAGE

MUV FLAGB,XX11 iSET END PASS FLAG FOR DEVICE #1

MOV FLAGB,aX21 }SET EiD PASS FLAG FOK DEVICE %2

MOV #PIKING, INQIN $SET UP ALL QUEUES

Muv #PIKING, INGLUT

MOV #PLROUTE,0UTQLN

MOV #PIROUTU,UUTGUUT

ASR RO JACTIVE?

BCS 6§ JBR IF ACT1VE

BEG SETUP2 iBR IF DLONE

ADD #10,R1 {UPDATE CSR

ADD #10,R2 JUPDATE VECTOR

ADD #42,R3 i UPDATE LINK

bR 4s sCONTINUE

MOV R3,(KZ) s LUAD VECTOR

MOVB ©R1,2(R2) ;LOAD INTERRUPT LEVEL

MOV R1,10(R3) JLOAD CSR TO LINKAGE

MUV R3,4(R2) JLOAD L1NKAGE ADDRESS IN VECTUK

ADD #4,4(K2) JADJUST LT

MOVb BK1,0(K2) JLOAD INTERRUPT LEVEL

BIC #<"C1>,12(R3) 3CLEAR ALL 8UT BITO 1IN THE END OF PASS FLAG.
$TH1S BIT WILL ONLY BE SET ON THE F1KSI
;ITERATION AFTER A BASE IN.

CLR 20(R3) ;CLEAR INPUT CUUNT LOCATION

CLR 22(K3) JCLEAR OUTPUT CUUNT LUCATIUN

87 F1RST JFIRST PASS?

BNE 5s 38R IF NOT

CLR 12(R3) JCLEAR ENTIRE END OF PASS FLAG ON FIRST ITER.

CLR 24(R3) JCLEAR AREA TU SAVE

CLR 26 (R3) }BASE TABLE ERRUR

CuR 30(R3) JCOUNTS FUR COMPARISIOwN

CLw 32(R3) H

MUV DMREXT, 34(R3) s INITIALIZE DMR EXTENDED COMMANDS

Bk Ss JCONTINUE
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QuU1132
vo1132
001130
001142
001142
001144
001146
001150
001150
V01154
001156
001156
001162
001104

001170
001174
V01170
001200
001202
001204
001206
001210
001210
001214
001214
001216
001220
001224
001230
001234
001240
001244
001250
001252
001252
001256
001260
001264
001206

Qul272-

001274

v01276
001304
001306
V01312

DMRB DEC/X11 SYSCkM EXERCISER M MACRU V03.01 16=JUN=80 183:23:50 PAGE 7-3

016701
016700

Q062v0
103404
001523

06270v1
000772

005767
001012
105001

012711
000240
000240
000240
000240
000240
000402

052711

005711
100415
010007
010167
104407
104407
016700
016701
vou7el

005767
001v33
005767
001430
105761
001025

010146

104401
012601
viv1e7
016167

176650
177066

000010

177054
V00u03

040000

100000

177042
177040
oovuou!
000000"
17722
177020

176760

176766

000003

V00000

176566
000002

0u2556"

176562

16=JUN=BU 18:23:50 PAGE 7=2

SEQ

SeTUPZ:
MOV ADUR,R1 JR1=DEVICE CSR
MUV SeLeCT,RO FRO=ACYIVE BITS
183
ABR KO FACTLIVE?
BCS 3s ;B8R 1F YES
stQ SCAN (B8R IF LINE
283
ADD #10,FK} JUPLATE CSR
Bk 1s FCUNTINUE
3s:
ST F1KST ;FIRST PASS?
Bk 4s IMASTER CLEAR FIRST TiME ONLY
CLRB 3(K1) sCLEAR BSEL3 = VALUE KETURNED AFTER
JINLIT, L1F DEVICE 1S A DMR.
MOV #81T14, (RY1) JMASTER CLEAR
wOP JPAICH AREA FOR MB206
NUP
NOF
NUP
NGY
BR 5s
4s:
B1S #BIT15, (R1) ;SET Thek RunN BIT.
5s:
TST (K1) JRUN SEL?
BMI 6s JBR IF YES
MUV RQ,SAKO $SAVE RY
MOV K1,SARL FSAVE R1
oREAKS,BEGIN ; TEMPORARY RETURN T0 MONITOR....
BREAKS ,BEGIN 3THEN CUNTINUE AT NEXIT INSTRUCTiON,
MOV SAKO, ku iRESTURE KO
MOV SAR1, K1 JRESTURE Ri
BR 5% JWALT FUR RUN
6s:
TST FIRST ;1S THIS IHE FIRST PASS?
Bive 15s ;iF NOT, MODE SAOULD bE DETERMIMED.
181 MODE IMODE?
BEQ 15s JBk LF DMC MODE.
TS18 3(KR1) #15 THIS A DMR?
BNE 158 ;1 UMR = OK (NOTE: NOTHING
;RETURNED IN BSEL3 IF DEVICE 1S DMC)
ERRUK = CAW'T BE IN DMR nODE UNLESS THE DEVICE 1S ACTUALLY A DMK.

{NOTE:

OMR Caiv BE IN

DMC MODE) .

UMC MODE; HUWEVER DMC CAN ONLY 8& IN

MUV

Ri,=(5P)

MS5G$,BEGIN,MIXED

MOV
MUV
MOV

DEC/X11=1 SYSTEM EXERCISER MACRO DEFINITION MUDULE

001320
001326

001334

001342
0013406
0013406
Q01352
001354
001360
001362
001362
0013066
0ut366
001374
ud1400
001402
001400
001410
001410
001414

016767
0127017

104405
104410

005767
001403
0S2711
000402

042711

U52761
Q05767
001u03
052711
00VbEY

052711
000055

176726
000006

000000’
000000"
176704

004000

004000

000100
176636

000143

000144

176556
176552

0uLo00

000002

1583

1683

1782

188:

(SP)+,R1
R1,CSKRA
2(R1),ACSK

ISAVE K1 = DURING THE CALL 10 THE MSG

$MACRU, INTERRUPTS MAY OCCUR IF ANOTHER

;DEVICE HAS BEEN SETUP. 1F THIS GCCURS
7Rl MAY RETURN FROM THE INTERRUPT WITH

;THE ADDRESS OF THE 1ST OEVICE.
1ASC11 MESSAGE CALL

JRESTURE THE ADDKRESS IN K1
JSAVE CSR

SAVE CUNTENTS OF SEL2

SEQ

3SAVE THE MUDE FLAG
JDEVICE wul READY.

14

;‘“‘tt‘!tlt‘“tt‘t““‘t‘t‘#‘it“*'!‘*4!‘t“‘t‘!‘l#“t“‘lti‘t!

;DMR MODE ILLEGAL WHEN DEVICE IS A DMC

;‘l“'ltt‘4!“3‘#"‘*“t#‘ttt‘!‘t‘*t"#!t‘%tt“‘!‘i%"“‘t“X‘tt

MUV MUDE,ASTAT
MoV #6,ERRTYP

HKDERS, BEGIN, NULL

ENDS,BEGIN

TST LuLooe

BEQ 168

BIS $4000,(K1)
BR 17s

B1C #4000, (R1)
BIS #100,2(R1)
Ist FIRST

bBNE 18s

BlsS #143,(R1)

BR 2s

B1S #144,(R1)

bR 28

iDROP IT

71S LIN& UNIT REQUESTED?
;B8R IF NU (CONNECTOR USED)
;UTHERWLSE SET LU LOOP
JCONTINUE

s TURNARUUND OR LINK CONNECTOR

3 SET 1EO

;18 TH1S THE FIRST ITERATION
$1F NUT =~ SKIP BASE IN

JSET L1EI,RQL,BASE]

;CONITINUE NEXT DEVICE

JSET IEl,RQY,BA/CC IN
JCUNTLINUE NEXT DEVICE

S——_
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0 - - comammmn—-
;SCAN ALL ENUPASS KFLAGS UNTIL
;ALL ACTIVE DMR11S ARE F1NISHED

H (ENDPASS FLAG = 37)
jevaen - omn—- cacas
001416 SCAN:
0V1416 012767 000003 176620 MOV #3,MASK $SET BIT FOR ALL DEVICES
001424 012767 000010 170572 MOV #10,bLY1 ELAY CUUNT
001432 005067 176570 CLR LLYZ2 JDELAY
001436 1s¢
001430 026767 176572 003214 CMp FLAGB,XX11 ;OEVICE 1 DONE?
001444 001003 bBNE 28 JBR LF NO
001446 042767 000001 176570 BIC #1,MASK sDEVICE 1 1S DUONE SO CLEAR BITO
001454 283
001454 026767 176554 003240 Cup FLAGE,XX21 JDEVICE 2 DONE?
001402 001003 BNE 3s JBR LF NO
001464 042767 000002 176552 BlC #2,MASK JUEVICE 2 IS DONE S0 CLEAR BIT1
001472 3s:
001472 005767 176546 TS1 MASK JARE ALL UEVICES FINISHED?
001476 00144V BEQ CHECK ;IF YES = CHECK DATA
001500 20s:
i
; DELAY LOOP
H
001500 104407 00Q000* BREAKS ,BEGIN ; TEMPORARY RETURN TO MUNITOR....
001504 104497 000CCO* BREAKS ,BEGIN $THEN CUNLINUE AT NEXT INSTRUCTIUN.
001510 005367 176512 DEC bLY2 ;DEC DELAY COUNT
001514 001402 BEQ 258 H
001516 000167 177714 JMP 1s JBR IF NUL DONE
001522 2583
001522 005367 176476 DEC DLY1 JDEC DELAY COUNT
001526 Q01402 BEQ 308 H
001530 000167 177702 Jup 1s $BR 1k NOT DONE
001534 30s:
001534 016700 176504 MOV MASK, RO ;PUT BITS OF HUNG DEVICES IN RO
001540 040067 176464 BIC RO, SELECT :DROP ANY HUNG DEVICES
001544 006000 ROR RO JwAS DEVICE 1 HUNG?
001546 103004 s8CC 35s IBR IF NOT
001550 004367 000446 JSR R3, XERR : LIYPE ERRUR MESSAGE
001554 004650" CSRK1 ;PUINTER TO DEVICE #1 CSR
001556 000001 1 JDEVICE NUMBER FOR TYPEUUT
001560 35s:
00156¢ 006000 ROR RO JWAS DEVICE 2 HUNG?
001562 103004 68CC 40s ;B8R IF NOT
001564 004367 000432 JSR R3, XERP s IYPE ERRUR MESSAGE
0031570 004720 CSR2 JPOINTER 10U DEVICE %2 CSR
001572 000V02 2z JDEVICE NUMBER FUR TYPEUUT
001574 4083
001574 000167 177070 JMP Loop JRESTAKT MODULE
i
;CHECK EACH CHARACTEK UF THE LAST RECEIVE BUFFER, AND THE BASE
;TABLE ERRUR COUNTS,
i
001600 CHECK:
0010600 012701 004656 MOV BINTLNK+10,R1 iR1 IS POINTER TO CSR
DMRB DEC/X11 SYSTEM EXERCISER M MACRU V03.01 16=JUN-80 18:23:50 PAGE B8-1 SE@ 16
DEC/X1t~1 SYSTEM EXERCISER MACRU DEFINITION MUDULE
001604 016700 170420 Mov SELECT, kO 3RO CONTAINS BITS FOR ACTIVE DEVICES
001610 4s:
001610 006200 ASR RO JACTIVE?
001612 103462 BCS izs ;BR IF YES
001614 001403 BEG o$ JBR LE DUNE
001616 583
001616 062701 000042 ADD #42,R1 {UPDATE R1 TU NEXT DEVICE CSR
001622 000772 BR 4s JCONTINLE
001624 6§
001024 012767 177777 176404 MUV #=1,F1RST $SET FIRST FLAG TO =i
001632 005307 176404 pEC COUNT DECKREMENT LAST ITERATION COUNT
001630 001003 BNE 7s $1F NOT 0, WOT LAST ITERATION.
001640 012767 1777177 176372 ®UV #=1,LAST ISET LAST PASS FLAG
001646 Ist
001646 104413 000000° ENDLTS,BEGIN $SIGNAL END OF ITERATI1ON.
IMONITUR SHALL TEST END OF PASS
;THIS CUDE wWAS ADDED TO SEE IF RELOCATIUN
;TOUK PLACE. IF IT 0ID, MAKE SURE THE DMR
s 18 RESEY (BY uSING THE FIRST FLAG).
0031652 032767 000003 176350 BIT $BITO,SELECT tWAS THERE A DEVICE 17?
001b6U 001416 sEQ BS #1F NOT CHECK BASE2 ADDRESS
001602 042767 007362' 176370 MOV ABASEL, VA fGET BASE TABLE 1 ADDRESS.
001670 004767 002322 JSR PC,EABITS JGET THE PHYSICAL ADDRESS OF THE TABLE
001674 026767 003004 17636V CrmP XX15,PA $1S THE ADDRESS THE SAME AS ON LAST BASE IN?
v0r702 001022 BNE 98 i1t nJUt, CLEAR THE FIRST FLAG
001704 026767 0u2776 176352 CMp XA16,EA ;CHECK THE EXTENDED ADDRESS
¢01712 001UL6 BNE 9s #1¥ NUT, CLEAR ThE F1RST FLAG
001714 0V0417 BK 10s
uo1716 ¥
001716 012767 007762 176334 MOV $BASE2,VA JGET BASE TABLE 2 ADODRESS.
001724 004767 002266 JSR PC,EABITS JGET TnE PHYSICAL ADDRESS OF THE 1ABLE
001730 026767 0063012 176324 (414 XX25,PA 315 THE ADDRESS THE SAME AS ON LAST BASE IN?
001736 0L1004 BNE 98 $1F NUY, CLEAR THE FIRST FLAG
001740 026767 003004 176316 Chp XX206,EA JCHECK IHE EXTENDED ADLDRESS
001746 001402 BEQ 10s $1F YES, PROCEED,
001750 9s:
001750 005067 176262 CLR FIRST JCLEAR FIKST FLAG TO FORCe A MASTER CLEAR,
001754 10s:
001754 000167 176710 JMP Loop ; LOOP MUDULE
001760 128
sONLY THE LAST BUFFER IS CHECKEL BECAUSE
WE OVERLAY THE BUFFER AKEA.
001760 012703 001000 MOV #512,.,R3 JR3 15 1nE MAX, BUFFER SIZE
0ui764 ©12704 0063062 MoV #KCVBUF,R4 R4 PULNTS IO FIRST REC BUFFER
0031770 012705 0Q04752° MUV #XBUF ,R5 RS PULNTS TU GODD DATA
V01774 14s:
001774 121514 CMPB (RS), (R4) 1COMPARE DATA
001776 001414 B8el 158 JBR 1F GOOD
002000 011167 176074 MOV (R1),CSRA :LOAV CSK
002004 010567 176072 MUV R5,SBADR #LUAD GUOV ADDRESS
002010 010407 176070 MOV R4,WASADR sLUAD BAD ADDRESS
002014 111567 176066 MOVB (KS) ,ASH sLOAD GUUD DATA
002020 111467 176004 MOVB (R4),ANAS s LOAD BAD DATA
SERIRRRRBRRAB IS FRRRIRRAR RN R R AR KR R R AR RRF AR RN R R AR SR RER R AR
002024 104404 00000V’ DATERS ,BEGIN FOATA ERROR!!!

SEFRBERRAEERRABRSAREERRNRA R RN RB SRR ERN R RRAISREFERRERREF ARSI A XX
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0uet30 15s:

0020306 122524 CmPB (RS}+,(R4)+ :POP DATA POINTERS

004032 005303 vkC R3 JCONTINUE UNTIL DONE

Quiu3d4 001357 BNE 14s H

002036 w05767 176176 ST LAST 318 THLS THE LAST PASS?

002042 001665 BEG 5s $1F NOT = SKIP BASE TABLE ERROR CHECK.

V02044 012705 000003 MOV #3,R5 #NUW LETS CHECK BASE TABLE ERROR CUUNTS

002050 0l1blud 000006 MUV 6(R1),R4 ;GEL BASE TABLE ADDRESS

002054 000504 AbD KS,R4 DO VFFSET TO ERRUR COUNTS

V2056 (1ul02 MUV R1,R2 sGET POLNTER Tu CSR

002060 062702 000014 ADD #14,R2 JMAKE 1T PUINT TU SAVED ERROR COUNTS

Vu2064 1682

002064 122224 CMPB (R2)+,(R4)+ 3CUMPAKE BASE TABLE ERRUR COUNTS

002066 001005 BNE 17s $T0O SAVED ERROR COUNTS BR 1F NOT SAME

0020710 005205 INC RS iBUMP TU NEXT ERROR COUNT

V02072 022705 000013 CMP #13,RS $ALL DUNE YET?

002070 001372 BNE 168 JBR 1F NO

002100 000b46 Bk 58 $CONTINUE NEXT DEVICE

002102 178

0023102 104403 000000' 002354 MSGNS ,BEGIN,SUFT $ASCII MESSAGE CALL wWITH COMMON HEADER

QU2110 01270% 000003 MOV #3,R5 JBASE UFFSET Tu ERROk CUOUN1S

002114 012702 002360" MOV #ESAVL,R2 ;LOAL COUNTS FOR IYPEOUL

002120 010104 000006 nov 6(R1),R4 ;GET BASE ADDRESS

002124 060504 ALD K5,R4 $ADD IN UFFSET

002126 18s:

002126 112422 MUVB (R4)+,(R2)+ ;0K LUAD TABLE FOR TYPEQUT

002130 005205 INC RS JINCREMENT CUUNTER

002132 022705 000013 Capb #13,RS ;O0NE YRT?

002136 001373 BNE 188 :BR 1F NOY
;SAVE THESE BASE TABLE LRKOR CUUNTS

002140 010102 MOV R1,R2 sGET PUINTER Tu CSR

002142 062702 00U014 ALD #14,R2 JMAKE 11 PUINT TU SAVED ERROR COUNTS

002146 012704 002300° MOV #ESAVI,R4 ;R4 PUINTS [0 NEW COUNT VALUES

002152 19s:

002152 wvi2422 nUvV (R4)+,(R2)+ ;STORE bASE TABLE COUNTS

002154 022704 002370 (o1 BESAVAE+2,R4 $DONE?

002160 001374 BNE 198 JBR LF NOT

002162 013167 175712 MOV (R1),CSRA s LUAD CSR

0uv2166 011105 MOV {R1),k5

002170 011567 175706 MOV (R5) ,ACSR JSAV CUNIENTS OF SELO

002174 016167 000006 175702 MOV 6(K1),ASTAY }SAVE pASe ADDKESS

002202 012767 000U01 175670 MOV #1,ERRTYP JDATA ERROR
SRBERREREREARERRERF IR R BB B E AR R AT R AR RSB RSN AR EIR ARSI A SRS %H

002210 104406 000000' V02404’ SUFERS ,BEGLN,FTABLE sBASE [ABLE DDCMP ERRODR COUNTERS
FEREBIENTRRRBERERIERRRRRRRERERREARRRSARRRRRANRIARRNREIRARERSRA SRS

002216 000167 177374 JMP 5% sCONTANUE NEXT DEVICE

002222 012302 XERK MOV (R3)+,R2 $GET POINIER Tu CSR

002224 012367 000112 MOV (R3)+,DEV JGET DEVICE wUMBER

002230 052767 000060 000104 blS #60,bDEV JMARE IT ASCII

002236 104403 0V0000' VU2344' MSGNS ,BEGIN,DROP1 $ASCII MESSAGE CALL WITH COMMON HEADER

002244 011201 MOV (k2) k1 ;GeT CSR ADDRESS

002246 010167 175626 MOV R1,CSRA $SAVE CSR

002252 011167 175624 MOV (R1),ACSK }SAVE CONYENTS OF SELO

002256 016167 000002 175620 MoV 2(R1),ASTAT $SAVE CUMIENTS UF SELZ

002264 016167 000004 175732 nov 4 (k1) ,vLY1 JSAVE CONIENTS OF SEL4

DMRB DEC/X1i SYSTEM EXERCISER M MACKO Vu3,01 16=JUN-80 18:23:50 PAGE 8«3 SEQ 18
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002272 016167 000006 175726 MUV 6(R1),DLY2 JSAVE CUNTENTS OF SEL®

002300 0102067 000002 00ULUS2 MUV 2(R2),ESAV1 JEND PASS FLAG

002306 0l6zb7 000010 000046 MOV 10(R2),ESAV2 JHECELVE BUFFER OFFSET

002314 016207 000012 000042 MoV 12(k2),E8AV] JREC/XMIT COJUNIEKS

002322 012707 000023 175550 MUV #23,EKRTYP IND INTERKUPT
IRREEEREERAREERERRFERRB IR R R R AR AEE A RN AR RS SARERR IR RERR SRR INSS

002330 104405 000000' 002370" HRDERS ,BEGIN,ETABLE JOUMP DMC CSR'S AND STATUS rLAGS
L Yy N e N R IE E NS P Ly

V02336 005011 CLR (R1) 3SHUT OrF HUNG DMCI11

002340 000203 RTS R3 F RETURN

002342 00000V DEV: ]

002344 DROP1:

002344 002416 XLROP1

002346 0UV2342° DEV

00235v 002437 XUROP2

002352 177777 -1

002354 SUFT:

002354 002475" SOFT1

90235 1777717 -1

002360 00Q0O0UVO ESAV1: O FEXTENDED bRROK PRINTOUT LOCATIONS

002362 0000V0V ESAv2: O

G02364 000000 LSAV3: O

002360 000UOU ESAV4: 0

002370 000224°' ETABLE: bLLY1 $LABLE UF ADDRESSES FOR EXTENDED ERKOR PRINTOUT

002372 00vz26! DLY2

002374 002300"' ESAV1

002376 002362° ESAV2

002400 002364" ESAV3

002402 177777 -1

002404 002360 FTABLE: ESAV]

002406 Ouz362* E5AV2

002410 0023064°* ESAV3

002412 0023606 ESAVE

002414 177777 -1

002416 045 104 115 XDROPY: ,ASCIZ /%DMK1) OEVICE » /

002421 122 061 061

002424 040 104 105

V02427 126 11 103

002432 105 040 043

002435 040 000

002437 V40 111 123 XDRGP2: ,ASCIZ 7/ IS HUNG AND HAS BEEN DRUPPED/

002442 040 110 125

0U2445 116 107 040

002450 101 116 104

002453 040 110 101

002456 143 040 102

002461 105 105 116

002464 040 104 122

0024867 117 120 120
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0U2472 105 104 woo
002475 045 123 117 SOFT1: LASCLlZ /%SUFT ERKUR = DODCMP EKRUR COUNTERS ARE NON ZERU%/
002500 106 124 049
02503 105 122 122
V02506 117 122 040
002511 05% 040 104
002514 1u4 103 115
002517 12v 04u 105
002522 122 122 117
0u2525 122 040 103
002530 117 125 116
002533 124 106 122
002536 123 040 101
0u2541 122 105 040
002544 116 117 116
002547 véu 132 105
V02552 122 17 045
002555 090
002556 045 111 114 MIXED: LASCIZ /%ILLEGAL Tu BE IN DMR MUDE I THE DEVICE 15 A DMC%/
002561 114 105 107
V02504 101 114 040
002567 124 117 040
Guz572 102 105 040
002575 111 116 040
V02600 104 115 122
002603 040 115 117
002606 104 105 040
002611 11 100 040
u02614 124 110 108
002617 v40 104 108
002622 126 111 103
V2625 1us 040 111
002630 123 040 1ul
002633 040 104 115
002636 103 045 000
002641 045 115 125 NEED2: JASCIZ /%MUST HAVE ThO DEVICES SELECTED FOR LINK TESTS/
002644 123 124 040
002647 110 101 126
002652 105 040 124
002655 127 I 040
002660 104 105 1206
002663 111 103 105
002666 123 040 123
002074 105 114 105
002674 103 124 105
002077 104 040 106
002702 117 122 040
002705 114 111 116
002710 113 040 124
002713 105 123 124
002716 045 000
<EVEN
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0 002720 118R:
002720 010577 003426 MOV KS5,@INQIN $STURE LINK POINTER 1IN WURUE
002724 062767 000002 003420 ADL #2,INUIN JUPDAIE QUEUE
002732 022767 006152' 003412 cMp #PIRINQ+200, INGIN ;END OF GWUEUE?
002740 001003 BNE 1s s8R 1F NO
002742 912767 005752' 003402 MOV #PLIRING, INQIN JRESET WUEUE PUINTER
002750 182
002750 012605 MOV {(SP)+,RS JRESTURE RS
002752 0U0UU4 UQ0000' 002760 P1RUS,BEGLIN,2s 3 QUEUR UP TO CUNTINUE AT 2§ AND KTL
002760 283
002760 017705 003370 MOV €1NUDUT,RS SGET LINK POINTER IN RS
002764 062767 00000z wVu33e2 ADD 2, INGOUT ;UPDATE WURUE
V02772 022707 006152' 003354 CMP $PIRING+200, INQUUT ;END OF QUEUE?
003000 001003 BNE 3s iBR IF NO
003002 012767 0U5752' wu3344 MUy #PIRING, INUOUT ;ReESET WUEUE POINTER
003010 3s:
003010 016501 000004 Muv 4(K5),R1 sLOAD CSR ADDRESS
003v14 011100 MOV @R1,R0 FSAVE SELO
V03016 042700 177760 B1C #177760,R0 JKEEP ONuLY 1HE CUMMAND BITS (0=3)
003022 020027 0©O0000 ChMP kU, ¥BACCIT $15 THE COUMMAND Ha/CC XMIT ?
003026 001503 BEG XMIT BR 1F YES
003030 020027 000004 Cmp RU, #BACCIR COMMAND BA/CC RECV ?
003034 001501 BEG REC ¥ YES
003036 020027 000001 Cmp RO, #CNTIN CUMMANO A CONTROL IN?
003042 001466 BEQ CNTRL JBRANCH [t YRS
003044 020027 000VO3 Copb KO, #BASEL 315 THe CUMMAND A BASE IN?
003050 0u1413 bEu BASEIN IBR IF XES
U03052 020027 UO0LO2 Cmp RO, #FINI ;1S THIS THE HALT CUMMAND
003056 001402 BEW DONE IBR LK YeS,
003060 000167 000422 JMP DMRIN 1F NUT Ok OF THE ABUVE MUS1 BE
$AN EXTENDED DMR CUMMAND,
PJUMP TU PRUCESS EXTENDED CUMMAND.
V3064 DONE:
00364 0SZ711 w0u0100 B1S #3100, (kt) $CLEAR INTERRUPYT ENABLE
V03070 004767 0U1110 JSR PC,ENDCLR ;CLEAR Rul
003074 104400 0O0QV0O" EXITS,BEGIN JEXIT Tu MONITOR, MODULE wAIT FOR INTERKUPT,
003100 BASEIN: JBASE LN
003100 016567 000012 175152 MOV 12(R5),vA :LOAL VA w1TH VIKTUAL ADDRESS
003106 004767 001104 JSR PC,EABITS jukl PHYSICAL ADDRESS
003114 016761 175144 000004 Muv PA,4(R1) JULOAD PHYSICAL BASE ADDRESS
U03120 (16761 175140 000006 MOV EA,0(R1) sLOAD kA oITS FUK BASE AUDKESS
003126 w01l6765 175130 00v03Z MOV PA,32(RS) $SAVE THE PHYSICAL ADDRESS,
003134 01670> 175124 00u034 MUV eA,34(kD) ;SAVE THe EXTENbelb ADDRESS,
U03142 05707 175104 18T MUDE 318 THLIS uMC MODE?
V03146 001403 BEW (3 ilF NOT, NO NEED TU SET MODE.
0u331Sy 052/61 YU0522 0000vo BIS #UMR,0(R1) $SET UMR mUDE.
u03ive 6S:
0u3l56 V04767 001022 JSR PC,ENDCLR :CLEAR kul
QU3162 052765 000001 000006 bIS #1,6(RS) $SET B1ITu 1IN END PASS FLAG TU
$SHOW THAT A BASE ADRESS WAS LUAUVED
003170 005767 175058 IS8T MULE JWHAT 1S THE MODE
Qu3l74 0QU1405 BEUG 7s JBR 1E IN DMC MUDE
003176 005705 w00030 18T 30(RS5} ARE ANY UMR MODE EXTENDED CUMMANDS

JREWUESTED ?
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003202
0u3204
V3210
003210
003214
003220
V03220
03224
003230
003234
003240
003240
003246
003252
003260
003266
V03274
003300
003304
00331¢
003314
00332y
003324
003324

003332
003330
003340
003344
V03340
003346
003354
00335e
003364
003372
003372
003370
003376
003404
003310
003416
003424
003430
v03434
003436

003444
003450
003454
003462
0u3464
003470
003474
003474

003502
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0014u2
000167

152711
104400

005061
0047617
154711
104400

012767
ov4767
016761
016761
052761
004767
105265
120705
001404
152711
104400

052765

005767
001003
1527114
000412

0432767
001400
152777
152777

104400

012767
004767

. 016761

016761
116500
0421700
006300
056061

004707
105265
126765
001404
152711
104400

082705

104400

vgo422

000041
000uuo!

000006
0U0754
000044
0vovo0!

006362
000744
175004
175000
QU100v
ovo704
000014
174736

000044
000000

000002
174716

000040

V00002

uoo04o
000049

[T

004752¢
[TIT1Y
174646
174642
000015
1777170

000326"
000534
000015
174566

000040
000000

000004

000000

175012

000004
000V0Ve
000000

000014

0000086

001346

001272
001320

174654

000004

Vovo0e

000006

000015

000006

Ts:

BEQ
JmP

BISB
EXITS,BE

CNTRLS

REC:

233

3s:

CLR

JSR

B1SB
£X118§,BE

MOV
JSR
MOV
MOV
618
JSkK
INCB
CMPB
BEQ
Bl1SB
EX1TS,BE

BiS

TST
bNE
bISB
bR

811
BEG
olSB
BlSH

EXITS,BE

XMLIT:

152
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003500
003506
003512
[TEL3R
003522
003530
vuisiz
003532
003530
003540
003546
403550
003550
003554
003556

003564

003572
V03574
003574
003000
003002

V03610
v03612
003012
03016

003620
003026
003620
003632
V03032
vo3e36

003640
003640
003650
003056
003662
003664

020027
0o1vo7?
0467061
050761
u00436

020027
0010¢04
016761
000427

020027
001007
016701
vle761
vu0415
029027
001004
116761
000406

020027
V01003

116761
004767

0uS5765
[ ET)

032765
001406
042765
152711
00u546

000005
174560
174554
Q00012

174540

000013
174524

174529

000u14

174504

000015

174470
000352

000030

000001

000001
00u045

0000086
000000

000006

0oo0u4

000006

000006

000007

00u030

000030

MOV
JSR
MUY
MoV
MovVB
B1C
ASL
B1S

JSR

INCB
CmPy

8EQ

B1SB
EXITS,BE

BIS

EX1Ts,BE

MUDULE

DMRIN:

5¢:

10s¢

(4.1
BNE
blC
8IS
BR

CMP
BAE
MOV
BR
CMP
BNE
MUV
MOV
BR
CMP
BNE
MUVB
bk

cmp
BNE

MUVB

JSR

DMRNXT ¢

18:

ST
BEQ

78
DMKRNXT

#41, (R1)
GIn

6(R1)
PC,ENDUCLR
#44,(RY)
Gln

$KCVBUF, VA
PC,EABITS
PA,4(R1)
EA,6(R1)
$512.,6(R1)
PC,ENDCLK
14(RS5)
BUFNUM,14(RS5)
1s

#44, (R1)
GIN

#2,6(KS)

Link

28
#40,(R1)
3s

#2¢,XX21
3s
240,@CS5R1
#40,eCS5R2

GIN

$XBUF,VA
PC,EABITS
PA,4(R1)
EA,6(RY)
15(KS),RO
#177170,R0

Ru
BUFFER(RO),6(KR1)

PC,ENDCLR
15(R5)
BUFNUM,15(K5)
1s

#40, (R1)

G1lN

#4,6(KS)

GIN

RO, #Mw

15

MUDEM1, 6(R1)
MUDEM2,6(R})
108

RO, $TIMEK

25

TIME,6 (K1)}
10s

RO, s THRESH
3s
THRSH1,4(K1)
THRSH2,6(R1)
10s

KO, $RRAM

5s
MEAM,6(R1)
108

RO, # INTER
10s

AX3,7(R1)
PC,ENDCLR

30(RS5)
«0s

SEQ 21

#BR 1F NONE
;1SSUE THE DMR CUMMAND

$ASK FOR CONTL 1
JEXIT TU MONITUR, MODULE wALlT FUR INTERRUPT.
JSET FULL DUPLEX
iCLEAR RQI
iASK FUR KeC BA/CC I
seXIT TO MONITUR, MODULE WAIT FOR 1INTERRUPT.
VA GETS REC BUFFER VIRTUAL ADDRESS
SGET PHYSICAL ADDRESS
JLOAD PHYSICAL RBUF
sLOAD RBUF EA BILTS
JMAX BUFFER SI1ZE POSSIBLE
sCLEAR Ral
FUPDATE COUNTER.
s LOAVED ALL BUFFERS YET?
;BR IF YRS
;REQUEST REC BA/CC
JEXLT TO MONLTOR, MODULE WAIT ¥OR INTERRUPT,
JSET BIT1 IN END PASS FLAG TO
;SrUN THALl ALL 7 REC BA/CC WERE LOADED
;15 THIS A LINK TEST?
JIF YES = BR
$ASK FOR XMIT BA/CC I
JREXIT

71S THE 2ND DEVICE RCV. DUNE?

$iF NUT, DUN'T ASK FOR XMIT,

JBA/CC IN XMIT FUR DEVICE 1.

JBA/CC IN XMIT FOR DEVICE 2.
JEXIT TO MONITUR, MODULE wALT FUR IMIERRUPT,

;LOAD XBUF VIRTUAL ADDRESS

JGET PHYSICAL ADURESS

1LOAD PHYSICAL XBUF

sLOAD EA BITS

3SEL WHAT BUFFER NUMBER THIS wilLl BE

FSAVE UNLY 1dk LAST DIGIT (0=7)

JGET LOCATION IN BUFFER TABLE

$LOAD TRANSMIT CUUNT

;ACCURDLING TO THF BUFFER TABLE

J+OFFSET IN ORDER TO VAKY BUFFER S12ZE,

JCLEAR RUl

JCOUNT HOw MANT XMIT BA/CC ARE DUNE,

JOU wE HAVE ALL BUFFEKS?

iBR IF YRS

FASK FUR AMIT BA/CC

JEXIT TO MONITOR, MODULE wAIT FOR INVERRUPT.
iSET BIT2 IN END PASS FLAG IO
$SHOW THAT ALL 7 XMIT BA/CC WERE LUADED

seXIf L0 MONIIOR, MODULE WAIT FOR INIRRRUPT,

SEuw 22

315 THiS A MODEM WRITE?
iBR IF NUT

JCLEAR NECESSARY BITS
}SET NECESSARY BITS

;IS THIS TO SET REP/SELECT TIMER VALUE ?
IBR 1F NOY
LUAL VALUE

218 IHiIS TO SEI THE THRESHOLD VALUES?
JBR IF NOS

JLUAD VALUE ¥OR NAKS

7BSEL4 = MAKS REC BSELS = NAKS SENT
;LOAD VALUE FOR REP/Sel AND NU BUrFeR
iBSEL6 = REP/SEL bSEL/ = NU BUFfeR

3118 THIS THE READ MB2U7 RAM?
JBR OIF NOT,.

sADDRESS UK RAM LOADED IN SEL®
FCUNTENTS RETURNED IN BSEL3,

3158 THIS THE AX3=15 wRITE?

IBR I¥ NOT

JEXEEEE WARNING *#¥8%¥%x

JMAKE SUKRE THAT AX3 HAS THE CORRECT
sVALUE FOR [HE DESIREL INTERFACE. Skb
3 THE COMMENTS UN AX3 IN THE VARIABLE
SLISTINGS,

SERERFERERAXSERRERREEREN

sLUAD AX3=15 VALUE

JCLEAR RQi,

sSEE IF [HERE ARE ANY DMR MUDE COMMANDS

UMKEXT IS A FLAG THAT ALLOWS THE USER TUu SELECT ANY COMBINATION UF [HE
TU Bt PERFURMED (LF SET)

ukik COMMANDS
811 =z
BIT
81T
BlT
B1T
BI1l

- eNC

<

BIT
BEG
BIC
blSB
BR

MODEM WRITE

DISABLE EXT ERRUR

REQUEST BASE T.

SET THRESHOLU VALUES

#«RITE AX3=15
READ MULEM

#BIT0,30(R5)
s
#bBIT0,30(RY)

#401Mw, (R1)
258

81T 1 = ENMABLE EXT ERROKR

BIT 3 = DESKLECT DMC LINE
UPDATE BiIT 5 = SET REP/SELLCT TIMEK

BIL 7 = KEAD M8207 RAM

BIT 9 = WNOP

IMODEM wWRITE?

$BR l¥ NOT

JCLEAR TnE REQUEST
JASK FOR A MUDEM wRITE
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u03bb4 032765 000002 000030 BIT #B1T1,30(RS) $ENABLE EXT ERROK?

003672 0014u6 BEQ 2s JBR LF NOT

003674 042765 00U002 00003V BIC #BIT1,30(R5) ;CLEAR THE REQUEST

003702 152711 000046 B1SB #401EXER, (R1) $ASK FOR ENABLE EXT ERRUR,

003706 000534 B8R 25s

003710 283

003710 032765 000004 000030 BlT #BIT2,30(R5) JOISABLE EXT ERROR?

003716 001406 BLO 3s JBR IF NOT

003720 042765 000004 000030 BIC #81T2,30(RS) /CLEAR THE REQUEST

003726 152711 000047 bBlSB #40.DXEK, (R1) JASK FOR D1SABLE EXT ERROR,

003732 000522 BR 258

003734 3s:

003734 032765 000010 00003V B1T #BIT3,30(RY) $DESELECT DMC LINE MUDE?

003742 oQvu1406 B8FQ 4s JBR IF NOT

003744 042765 000010 00V030 B1C #BLIT3,30(RS) $CLEAR THE REQUEST

003752 152711 000050 BISH #40!0DMC, (R1) 1ASK FOR DESELT OMC.

003756 000510 B8R 25s

003760 4s:

003760 032765 000020 000030 BI1 #BIT4,30(RS) iREQUEST BASE TABLE UPDATE?

003766 001406 BEQ 5$ iBx IF NOT

003770 042765 000020 000030 8IC #bIT4,30(RS) ;CLEAR THE REQUEST

003776 152711 000051 BISB 240 UPDATE, (R1) ;ASK FOR UPDATE.

004002 000476 bk 25s

004004 5s:

004004 032765 000040 000030 B1T #BITS,30(R5) $SET REP/SELECT FIMER VALUE?

004012 001406 BEG 6$ ;BR IF NOT

004014 042765 000040 000030 BIC sBITS,30(R5) JCLEAR THE REQUEST

004022 15271t 0000S2 B1SB $40!TIMER, (R1) ;SET TIMER

004026 0004054 BR 258

004030 683

004030 032765 000100 000030 BIT #BIT6,30(RS) 3}SET THRESHULD VALUES?

004036 001406 BEQ 7s JBR 1F NOT

004040 042765 000100 000030 B1C #BIT6,30(R5) JCLEAR THE REQUEST

004046 152711 000053 B1S8 #40!THRESH, (K1) ;SET THRESHULD.

004052 000452 BR 25s

004054 783

004054 032765 000200 000030 BIT #BIT7,30(R5) JREAD MB207 RAM?

004002 001406 BEG 8s ;BR IF NOT

004064 - 042765 000200 000030 BIC #BIT7,30(R5) sCLEAR THE REQUEST

004072 152711 000054 BISB #40!RRAM, (R1) JREAD MB20U7 RAM,

004076 000440 BR 25s

004100 8s:

004100 032765 000400 000030 B17T #B61T8,30(R5) JWRITE AX3=157

004106 001400 BEw 9s iBR IF NOT

004110 042765 000400 00003V BIC #BI18,30(RS) :CLEAR THE REQUEST

004136 152711 000055 81S8 #40INTER,(R1) 7WRITE AX3=15

004122 000426 BR 25s

004124 9s:

004124 032765 001000 000030 BIT #B1T9,30(RS) INOP?

004132 001406 BEQ 10s $BR 1r NOT

004134 042765 001000 000030 BI1C #BIT9,30(RS) tCLEAR THE REQUEST

004142 152711 000056 BISB #40INOP1, (R1) INOP

004146 000414 BR 258

004150 1082

004150 032765 002000 000030 BIT #BIT10,30(RS) JREAD MODEM?

004156 001406 BEQ 20s ;IF NOT, 1SSUE A CONTROL IN

UL4160 042765 002000 000030 B1C #B17110,30(RS) $CLEAR THE REQUEST
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004166 152711 000057 B1s8 #40!RMODEM, (R1) ;READ MUDEM,

004172 000402 BR 25s

004174 2083

004174 152711 000041 BISB #4151, (R1) ;CONTROL IN

004200 2583

004200 104400 0¢OnOO' EXITS,BEGIN JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT.

H

004204 ENDCLE:

004204 142711 000040 B1CH $40,(R1) ;CLEAR RQI

004210 183

004210 105711 TSTB (K1) il3 RD1 GUNE?

004212 100776 BMI is iBR IF WO

004214 000207 KTS pC FRETURN

004216 EABITS:

004216 104415 000000°' 000260 GETPAS,BEGIN, VA JGET PHYSICAL ADURESS FROM 16=BIT VA

004224 000367 174034 SwAB EA JBITS 4+5 TO 13412

004230 006167 174030 ROL EA JNUW 14413

004234 Ouklol 174024 ROL EA INOW 15+14

0Vv4240 042767 037776 174016 BIC #37776,LA sCLEAR ALL BUT 14 & 15

004246 000207 K18 kC JRETURN
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0 004250 UISR:
004250 010577 002102 MOV RYS,40UTQIN
004254 062767 000002 002074 ADD *2,0UTUIN
004262 022767 006352' 002066 ChP #PIROLTQ+200,0UT
004270 001003 BNE 1s
004272 012767 006152' 002056 MOV #PIROUTQ,0UTQIN
004300 1s:
004300 012605 MOV (SP)+,R5

SEQ 25

:MOVE LINK POINTER TO QUEUE
JUPDATE QUEUE

QIN END OF QUEUE?

JBR IF NO

JRESET WUEUE PUINTER

$RESTUKE R5

P1RQS ,BEGIN,2S

;

004302 000004 000000' 004310

004310 281

004310 U17705 002044 MUV BuULTWUUT,RS
004314 062767 000002 002036 ALD #2,0UTEOUT
004327 022767 006352' 002030 Cmp

004330 001003 BNE 3s

004332 012767 006152' 002020 MUV #P1ROUTGQ,UUTQOUT
004340 3s:

004340 011501 MoV (k5) , K1
004342 032761 00000% 000002 BLT #BITO,2(R1}
004350 001451 BEQ 158

004352 032761 001000 000006 RIT #HALTC,6(R1)
004360 001407 BEQ 5s

004362 052765 000040 000002 B1S #40,2(R5)
004370 042761 000100 000002 B8IC #100,2(RY1)
004376 000407 Bk 8s

004400 5s:

004400 005767 173646 st MODE

004404 001411t BEQ 10s

004406 032761 020040 000006 BIT #0K,6(R1)
004414 001405 BEQ 10s

004416 8s:

004416 142761 000207 000002 B1C8 #207,2(R1)
004424 104400 000000’ EXITS,BEGIN

004430 10s:

004430 010167 173444 MUV R1,CSRA
004434 016167 000004 173440 MOV 4(R1},ACSK

004442 016167 000006 173434 MOV 6(R1} ,ASTAT
004450 005067 173432 CLR ERRTYP

; QUEUE UP TO CONTINUE AT 2$ AND RTI

$GET LINK PUINTER FROM QUEUE
JUPDATE QUEUE

#PIROUTA+200,0UTWOUT jEND OF QUEUE?

sBR IF NO
SRESET QURUE PUINTER

s LOAD CSR ADDRESS

sCONTROL OUT?

BR IF NO

PHALT?

JBR 1F nNOT,

;SET THE END OF PASS FLAG.
!CLEAR Ule IF YES

JARE WE IN DMC MODE?

JIF YES, CAN ONLY BE AN ERROR
;1F DMR, IS THIS DMR RUN OR
:BASE TABLE UPDATE

s IF NUT, MUST BE AN EKROR,

$CLEAR RDU (NOT AN ERROUR)
$EXIT TO MONITOR, MODULE wAlT ¥OR INYERRUPT.

sLOAD DEVICE CSR

;LOAD CONTENTS OF DEVICE CSR
s LOAD ERRUR BITS

?UNKNOWN ERRDR

SEEEFFRERBRFRXERERSRERRS B KRN R R KK RRFERREREFARRF RN ARFRRLRERRRRER

004454 104405 v00000' 000000 HKDERS ,BEGIN,NULL $A CNTL O wAS RECEIVED, ASTAT=ERROR BITS
;"t‘!‘t‘l‘l‘“i‘tttt‘t*‘tl“‘*“‘t“ttttttt‘l"*‘t¥“‘t‘tl¥tt¥t
004462 142761 000207 000002 BICB #207,2(R1) 7CLEAR RDO
004470 104400 000000' EXITS,BEGIN JEXIT TO MONITOR., MODULE WAIT ¥OR INTERRUPT,.
004474 1583
004474 032761 000004 000002 BIT #B1T2,2(R1) JRECEIVER DONE?
004502 001017 BNE 17s IBR 1F xkS
004504 142761 000207 000002 BICB #207,2(R1) $CLEAR RDO
004512 105265 yu0013 INCB 13(RS} JHL BYTE 1S XMIT DONE COUNT
004516 126765 173524 000013 CMPB BUFNUM, 13(RS) 3DO WE HAVE ALL XMIT DONES YET?
004524 001004 BNE 168 :BR IF NO
004526 052765 000010 000002 BLS %#10,2(R5) JSET BIT3 IN ENDPASS FLAG TO
7SHOW THAT WE GOT 7 XMIT DONES
004534 000416 BK 18s JBR 10 COMMON EXIT.
004536 1682
004536 104400 000000 EXITS,BEGIN JEXIT TO MONITOR, MODULE WAIT FOR INTERRUPT,
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004542 1782

004542 142761 000207 000002 Bl1CB #207,2(R1)
004550 105265 000012 INCB 12(RS)
004554 126765 173466 000012 CMPB BUFNUM,12(RS)
004562 001027 BNE 20s

004564 052765 000020 000002 B1S #20,2(RS)
004572 18s:

004572 026765 173434 000002 Cmp FLAGA,2(R5)
004000 001020 BNE 208

004602 005767 173432 TST LAST

V04606 001403 BEQ 19s

0U4b10 052711 000042 B1S %42, (R1)
004614 000412 BR 208

u04sle 19s:

004016 052765 000040 000002 BIS #40,2(R5)
004624 042711 000100 BIC 8100, (R1)
004630 042761 000100 000002 BIC #100,2(R1)
004636 042711 100000 BIC sblT15, (R1)
004042 2083

004642 104400 000000 EXITS,BEGIN

1 SEQ 26

;CLEAR RDU

;L0 BYTE 1S REC DONE CUUNT

;D0 we HAVE ALL REC DONES YET?
JBR IF NO

$SET BiT4 IN ENDPASS FLAG TO
;SHOW THAT WE GOT ALL 7 REC DONES

JALL BUT HALT DONE?

sBR 1F NOT

$1S THIS THE LAS1 PASS?
;1F NOT = DUN'T HALT

3 1SSUE A HALT.

3}SET ThE END OF PASS FLAG.
JCLEAR LiE [F YES

sCLEAR OIE 1F YES

$TURN UFF THE RUN BIT,

JEXIT 70 MONITOR. MODULE WAIT FOR INTERRUPT.

«
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DMRB DEC/X1t SYSTEM EXERCISER M MACRO VO3,u1

1 SYSTEM EXERCISER MACRU DEFINITIUN MUUULE

0046406
004646
004652
004656
004660
004662
V04064
004666
004070
004672
004674
004676
004700
004702

004704
004706

004710
004714
004720
004722
004724
004726
004730
004732
004734
004736
004740
004742
004744

004746
004750

004567
004567
000000
000000
006362
007362"
00U000
000000
000000
000000
000000
000000
000000

000000
000000

004v07
004567
000000
000000
006362"
007762°
000000
000000
000000
0006000
000000
000000
000000

000000
000000

176046
177372

176004
177330

16=JUN=-80 18323:50 PAGE 11 SEQ 27

sLINK TABLE TU INTERKUPT SERVICE ROULINES

INTLNK?
JSR RS, LISR
JSR KS,UISR
CSR1: +WURD $DMR CSR FOR DEVICE 1
XX11: «WORD JEND PASS FLAG ¥UOR DEVICE 1
KCVBUF JRECEIVE BUFFER 1
BASE1 {BASE ADDKESS FOR DEVICE 1
XX12:  WORD {BACCI XMIT/REC COUNTERS
XX13:  WORD $BACCO XMIT/REC COUNTERS
“WORD JTHESE NEXT 8 BYTES ARE FOR
WORD ;THE DDCMP ERROR COUNTS
“WORD $IN THE BASE TABLE Tu BE
+WORD $SAVED FOR COMPARISION,
XX14:  .WORD {DMREXT FLAG FOR THE DEVICE 1
$THIS FLAG CUNTROLS DMR COMMANDS.
XX15¢ «WORD JPHYSICAL BASE ADDR FOR DEVICE 1
XX16: +WORD JEXTENUED BASE ADDR FOR DEVICE 1
JSR RS, 1ISR
JSR RS,UISR
CSR2: +«WORD sDMR CSR FOR DEVICE 2
XX21: +WUORD $END PASS FLAG FOR DEVICE 2
RCVBUF JRECEIVE BUFFER 2
BASE2 ;BASE ADDRESS FOR DEVICE 2
XX22:  JWORD $BACCI XMIT/REC CUUNTERS
XX23:  JWORD $BACCO XMIT/REC COUNTERS
.WORD ;THESE NEXT R BYTES ARE FOR
LWORD {THE DDCMP ERROR COUNTS
+WORD :IN THE BASE TABLE TU BE
.wORD ;SAVED FUR COMPARISION.
XX24t . wORD {DMREXT FLAG FOR THE DEVICE 2
$THIS FLAG CUNTROLS DMR COMMANDS.
XX26:  WORD ;PHYSICAL BASE ADDR FOR DEVICE 2
b .WORD FEXTENDED BASE ADDR FOR DEVICE 2
16=JUN=80 18:23:50 PAGE 12 SEQ 28

DEC/X13=1 SYSTEM EXERCISER HMACRU DEFINITION MUDULE

0

004752

004752
004760
0047066
004774
005002
005010
005016
005024
005032
005040
005046

005752
006152
0V6352
V06354
006356
006360
006362

007302

007762

010362

000010
177603
047321
143325
0143116
105025
111523
137642
135015
052012
151172
166632

000u00
000000
000000
000000

000240

000001

157427
163715
142304
052606
123754
030030
143531
066730
053627
165044
016741

031011
105221
04u041
172334
111337
145064
063617
026575
070071
031605

JBUFFERS & QUEUES

XBUF ¢

+REPT

JLIST

PIRINGS
PIROUTG:
INUINZ

INQUUT:
QUTQIN:
OUTWOUT
RCVBUF ¢

BASE1:

BASE2:

He

+*ORD
.WORD
.WORD
+WORD
+WORD
+wORD
«WORD
«WORD
+WORD
«WORD
«wORD
ME

«BLKw
+BLKW
0
0
0
0
«BLKB

+BLKB

.BLKB

;PATCH ARFA

PATCH?

+END

NGP
«BLKW

sTRANSMIT BUFFER (512, BYTES)

; %% CCIIT PSUEDO~RANDOM TEST PATTERN *#*

THE FOLLOWING 32 WURDS TRANSLATE INTO A 512.

B1T PATTERN THAT WAS GENEKRATED ACCORDING TC CCIYT
RECUMMENDATION V.52, NUTE: THE RECOMMENDED PATIEKN
1S 511 BITS <= THIS wAS EXTENDED BY 1 BIT TO END

UN AN EVEN wORD BOUNDARY,

177603,157427,031011
047321,163715,105221
143325,142304,040041
014116,052606,172334
105025,123754,111337
111523,030030,145064
137642,143531,063617
135015,066730,026575
052012,053627,070071
151172,165044,031605
166632,016741

100 $QUEUE EOR 64, 1N INTERRUPTS
100 $QUEUE FOR 64, UUT INTERRUPTS
S512. JRECEIVE BUFFER LS 512, BYTES
256, sBASE TABLE FORr DEVICE 1
256, tBASE TABLE FUR DEVICE 2
20, JPATCH AREA



DMRB DEC/X11 SYSTEM EXERCISER M
SYMBUL TABLE

MACRO V03,01 16~-JUN=80 18:23:50 PAGE 12=~1

ACSR 000102R CSR1 004656R LDNUM 000122R PRTYQ = 000000
ADDR Q00UObR CSk2 004720R LISk 002720R PRTY1 = 000040
ADDR22= 001000 DATCKS= 104411 INIT UO0030UR PRTY2 = 000100
ASB UUDLUBR DATERS= 104404 INQIN 006352R PRTYJ3 = 000140
ASTAT 000104R pOMC = 000010 INQOUT 0QUb354R PRTY4 = 000200
AWAS UO0U11QR DEV 002342R INTEK = 000015 PRTY5 = 0v0240
AX3 000314k OLY1 000224R INTLNK 004646k PRTY®6 = 000300
BACCIR= 000004 DLY?2 000226R INTR 000120R PRTY7 = 00034V
BACCIT= 000000 DMR = 000522 LAS1 000240R PS = 171776
BASEI = 000003 DMREXT QUU2S50R LINK 000254R PSW = 177776
RASEIN 003100R OMRIN 003506R Loop 000670R PUSKR = 005746
BASE1 0073062k UMRNXT 003032k LULOOP  000256R PUSH2 = 024646
BASE2 007762R LONE 003064R MAP22§= 104410 PWRFLG= 000002
BEGIN 000000k DROP 000634k MASK 000244R RANDS = 104417
BITO = 000001 DROP1 002344F MIXED 002556k RANNUM  0000S54R
BI11 = 000002 pvID) 000014R MODE 00U252R RCVBUF 006362R
BIT10 = 002000 DXER = 000007 MUDEM1 000300R REC 003240R
BIT11 = 004000 EA 000264R MUDEM2  000302R RESTRT 000640R
BIT12 = 010000 EABITS 004216R MODNAM  0000CUR RESUME= 010000
BIT13 = Q20000 ENDCLR 004204R MODSP 000224k RES1 000056R
B1Ti14 = 040000 ENDITS= 104433 MRAM 000312K RES2 QULOBOR
BITi5 = 100000 ENDS = 104410 MSGNS = 104403 RMODEM= 400017
BIT2 = 000004 ERRTYP COU106R MSGSSs = 104402 RRAM = 000014
BIT3 = 000010 ESAV1 002360R MSG$S = 10440t RSTRT V00112R
BIT4 = 000020 ESAV2 002362R MK = 000005 Ro =%000006
BITS = 000040 LSAV3 002364R NEED2 002641R RrR7 =%000007
BI16 = 000100 ESAV4 002366R NOP1 = 000016 SARO 0V0266R
BIT?7 = 000200 ETABLE 002370R NULL = 000000 SAR1 000270R
BIT8 = 000400 EXER = 000006 OISk 004250R SBADR 000102R
BIT9 = 001000 EXITS = 104400 Ok = 020040 SCAN Qu1416R
BREAKS= 104407 FINI = 000002 OPEN = 000000 SELECT 000230R
BR1 Q00012R FIRST 000236R UTOAS = 164420 SETUP2 001132R
BR2 000014R FLAGA 000232R OUTQIN 0QU®356R SOFCNT 000042R
BTODs = 104421 FLAGB G00234R UU1QOU  006360R SOFERS= 104406
BUFFER 000326R FTABLE 002404R PA 000262R SUFPAS 00U046K
BUFNUM 000246k GETPAS= 104415 PASCNT UQ0034R SOFT 002354R
CDATAS= 104412 GWBUFs= 104414 PATCh 010362k SUF11 002475R
CHECK 001600K HALTC = 001000 PIRING 005752R SPOINT OULO0032R
CNTIN = 00000} HRDCNE  000U44K PLROUT 0Q0615ZK SPSI1Z = v00040
CNTRL 003220R HRDERS= 104405 PLRQ@S = 000004 SR1 000016R
CONFIG 000050R HRDPAS 000GO050R POPSP = 005726 SR2 000020K
COUNT 000242R ICONT 0000 36K PUPSP2= 022626 SR3 000022R
CSRA 000100R ICOUNT O000040R PRTY = 000000 SR4 000024R
« ABS, 000000 000
010434 001
ERROURS DETECTEDL: 0
VIRTUAL MEMORY USED: 19848 wORDS ( 78 PAGES)
DYNAMIC MEMORY AVAILABLE FOR 69 PAGES
XDMRBO,CXDMRB,SEW/C=#DDXCOM.P11,CXDMRB.P11
DMRB DEC/X11 SYSTEM EXERCISER M MACRQ V03,01 16=JUN=80 18:23:50 PAGE 5=-1
CROSS REFELRENCE TABLE (CREF V01-05 )
ACSR 6=14 7=4% T=4% T=4% 8~0% 8=0% 10-0%
ADDR o=14 1-4 T4 7=4
ADDR22 6=1#
ASB b=1% 8=0%
ASTAT 6=1% T=4% T=4% 8=0¥% §=0% 10=0%
AWAS 6=1# 8=0%
AX3 6=2% 9=0
BACCIR 6=2% 9=0
BACCIT 6=2% Y=0
BASE1L T=4 8=0 11=0 12=0%
BASE2 8=~0 11=0 12=0%
BASEL 6=2% 9=0
BASEIN 9=-0 9=0#
BEGIN 6=1% 7=4 T=4 7=4 7-4 7=4 7-4 7=4
8=0 8=0 8=0 9=0 9=0 9=~0 9=0 9+=0 9=0
10=0 10=0 10=0 10=0 10=0
BITO 6=1% 71-4 8=0 Y=0 9-0 10=-0
BIT1 b=1% 7-4 9=0 9=0
BIT10 6=1% 9=0 9=0
BIT1Y 6=18
BIT12 b=1#
BIT13 6=1%
BIT14 6~1% =4
BIT1S o=1# 1=4 10=0
BIT2 b=1% 7-4 9=0 9=0 10-0
BIT3 b~1s 9=0 9«0
BIT4 618 9=0 9=0
BITS b=1% 9=0 9=0
BITe b=1# 9=0 9=0
BIT? b=1% 9=0 9«0
BIT8 6=1# 9=0 9=0
BLIT9 6-1% LRV 9=-0
BR1 b=~11% 7-4 7=4
BR2 6=1%
BREAKS 6=1% 7~4 1=4 =0 B=0
BTUDS 613
BUFFER b=24% 9=-0
BUFNUM b=l 1-4 T=4% T=4% 9=0 9=0 10=0 10=0
CDATAS 6=1¥
CHECK g=0 8«08
CNTIN 6=2% 9=0
CNTRL 9=0 Y=0#
CONFIG 6=1%
COUNT b=24 T=4¢ T=4% T=4% B=0%
CSR1 8=0 9=0% 11=0%
CSR2 8=0 9=0% 11=0#
CSRA 6=1% 1=4 T=4% T~4%* 8=0#% d=0¥ 8=0% 10=0%
DATCKS b=1#
DATEKS b-14 8=0
DDMC b=2% $=0
DEV 8=0 B=0# 8=0% B8=0%
PLY1 b=24 8=0 Be0% 4=0% H=0%
DLY2 6=2% g=0 B=0% B=0% E=0%
DMR 6=2% ERY]
DMREXT o=2L% T=4 Te=4% T=4%
DMRIN 9=0 9=0#

START
STAT
STOP =
SVRO
SVR1
SVYR2
SVR3
SVR4
SVRS
SVRé
SYSCNT
TERM =
THRESH=
THRSH1
THRSH2
TIME
TIMER =
TRPDFD=
UPDATE=
VA
VECTOR
WASADR
WDFR
wWDTO
XBUF
XDROP1
XDROP2
XERR
XFLAG
XMIT
XX11
XX12
XXx13
xX14
Xx15
XX16
XX21
XX22
XX23
Xx24
XX25
XX26

SEG 29

G00346R
000026k
0¢1000

000062F
000064R
000066R
000070R
000072R
000074R
000076R
000US52R
000000

000013

000306R
000310R
000304k
000012

000022

000011

000260R
000010R
000104k
000116R
000114R
004752R
002416R
0024378
0022228
000005R
003376R
004660K
004666R
QU4670R
004702R
004704R
004706k
U04722R
004730R
004732R
U04744R
004746R
004750R

SEQ 30
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DMRb DEC/X11 SYSTEM EXERCLSER M MACRO V03.01 16=JUN=-80 18:23:50 PAGE S5-2
CRUSS KEFERENCE TABLE (CREF V0i=uS )

UMRNXT
DOUNE
DRuP
DRUP1
LYI1D1
DXER
EA
EABITS
ENDS
ENDCLR
ENDITS
ERRTYP
ESAV]
ESAV2
£SAV3
ESAV4
ETABLE
EXER
EXITs
FINL
FIRST
FLAGA
FLAGH
FTABLE
GETPAS
GwBUF'S
HALTC
HRDCNT
HRDERS
HRDPAS
ICONT
ICUUNT
IDNUM
IISR
INIT
INQIN
INQOUT
INTER
INTLNK
INTR
LAST
LINK
Loop
LuLoap
MAP22S
MASK
MIXED
MODE
MODEM1
MODEM2
MODNAM
MODSP
MRAM
MSGS
MSGNS
MSGSS
Mw

9=0

~FRNOOOCOmmO~ONKNMC &C

=

COOCVAXITDPXOT LT X0 T DL

o
"
[NEX)
- =

b=2%

Y=0#
9=0#

-

-

tEra
-

-
X NONLOOTTXTTXINACTOLIXTX L A

COPOBRCOOCOOOOLOOHLCOTHOR

Ve
bbb bbOOOC
-

WNN ST OO

8=0%

8«0¥%
g=0%

8=0

9~y 9-0 90 Yeo® 9=0% 9=0% 9=0%
9~¢0 9=0%

9=0¢ 9=u Y=0s

8=0% 10=0%

B=0% E-0%

9=v 9=0 9=0 9=0 9=0 10=0 10=-0
7-4 1=4% B0 Be0%

8-0

10=0

9=0% 12=0s

9=0% 12-0

10=¢

7-4% 9=0

7=4%

8=0% B=0%

T=4% 9=0 9«0 10-0

DMRB DEC/X11 SYSTEM EXERCISER M MACRO V03.01 16-JUN=80 18:23:150 PAGE S=3
CROSS REFERENCE TABLE (CREF v01=05% )

NEED2
NOP1
NULL
OISR
OK
UPEN

OTOAS
OUTQIN
QUTQOU
PA
PASCNT
PATCH
PIRINQ
P1ROUT
PIRGs
POPSP
POPSP2
PRTY
PRTYO
PRTY1
PRTY2
PRTY3
PRTY4
PRTYS
PRTY®
PRTY?
Ps

PSwW
PUSH
PUSH2
PWRFLG

RESTRT
RESUME
RMOLEM
RRAM
RSTRT
SARO
SARY
SBADR
SCAN
SELECT
SETUP2
SOFCNT
SOFERS
SOFPAS
SOFT
SOFT1
SPUINT

1=-4
623
6-1%
10-0#
b=2¢#
b=1
6=1
b=1%
1=-4%
T-4¥
b=24
6=1%
12=-0»
1-4
7-4
6=1¥
6=1%
6=1#
b=1%
&=1%
b=1%
b=1#
6=1%#
6-1%
6-1
6-1#
6=1%
6b=1%
6-1%
6=1%
6=1%
6=1#
6=1%
b=18%
b-i#
b=14
1-4
9=0
6=1%
b=18
6-1
6=2%
b-28
6=2%
6=1#
b=2%
6=2%
6=1%
1=4
6-24
7-4
614
6=1%
6=118
8-0
8=0
6=1#%

8=0¢#
9=0
7-4
11-
1

—-——00

1
[
6
6

7=4
11-0

6=18%

10-0
6-1
6=1

10~0%

10=-0%
9-0

9=0
10=0

11=0

6=1
6=-1

10=-0%
1u=0%
Y=0

9=vu
10=0

T=4

6=1 6=1 6-1 =1 6=y 6=1
6=1 b=ti#
12-0#
12=03
9=0 9=0
9=0 12-0%
10=0 12=0%
12=0¢#
I1=4% 8=0 8«0 8=0%

SEQ

SEQ

31

10-0

32



DMRB DEC/X11 SYSTEM EXERCISER M MACRO V03.01 16=JUN=B0 18:23:50 PAGE 5-4 SEQ 33
CRUSS REFERENCE TABLE (CREF v01-05 )

sPSIZ 1-231 6=1
SK1 6=18 =4 1-4 7-4
SR2 o1
SR3 b=t
SR4 611 T4
START b=1 T=ds
STAT 618
stTop 6=21
SVRO b=1# —
SVR1 618 ’
SVR2 6=1#
SVR3 b-18
SVR4 b-18
SVRS o1
SVR6 6-13
SYSCNT  b6=1#
TERM 628
THRESH  b-2# 9=0 9-0
THRSHI  6=2# 9=0
THRSH2  b=28 9=0 3
TIME 6=2% 9=0 ¢
TIMER 6=2% 9=0 9=
TRPDFD  6-1 6=1 6=1 6=1 o=1 6~1 6=1 b=1 6=1 6=1 6=1 6=1 6-1 6=1
6-1 6=1 6=1 6=1 o-1 6=1 6=1 6=1 6=1 6=1 6=1 6-1 6=1 6=-1
6=1 6-1 6=1 6-1 6-1 6=1 6=1 o=1 6=14 6=14 6=14# 6=1% 6=14 6=1#
6=14 b=1% 614 6=1# b-1% 6=1% 6-11 6=14 614 b~1w 6~14 6-1% 6-1% ¥
UPDATE  6-2% 9-0 K4
VA 624 g=0% g=0% 9-0 9-0% 9-0% 9-0%
VECTOR  6-14 1-4
WASADR  6e1%# 8=0%
WDFR 6=1% T=ax
WDTO 6=14 T-4%
XBUF 8=0 9=0 12-04
XDROPt  B=0 #=0#
XDROP2  8=0 8=0%
XERR 8=0 §=0 8=0#
XFLAG 6-1%
XMIT 9-0 9=0#
XX11 T-4% 8=0 11=-0%
XX12 11-08
XX13 11-0% S
XX14 11-0%
XX15 8«0 11=0#
XX16 8=0 11-0#
Xx21 T=4% 8=0 9-0 11-04
XXx22 11-0¥
XX23 11-0%
XX24 11-08
XX25 8=0 11+0#
XX26 8-0 11=0#
DMRB DEC/X11 SYSIEM EXERCISER M MACRO v03.01 16-JUN=80 18:23:50 PAGE M=1 SEu 34
CROSS REFERENCE TABLE (CREF V01=0% )
SBUFF 5-866% 11=1
SCKDAT  5+125%  8=0 e
SHUNG 5-920%  8=0
SIISR 5-510% =1
SLINK 5-840% 10-1
SMISC S=44 6-2
$OISR §=7628  9-=1
SSETUP  5-231%  7-4
BKMOD 1=111%#
BREAK 1-201%  T-4 8=0
BTOD 1=220%
CKDATA  1-256%
DATACK  1-265%
DATERR  1-154%  8=0
DFSEVN  1=288%  6-1 6=1 b=1 6=1 6=1 6=1 6-1 b=1 6-1 6=1 6-1 o=1
DSEVNT  1-298%  6-1 6=1 6=1 6=1 6=1 6=1
END 1=191%  7-4 7-4
ENDIT 1-182%  8-0
ENDMOD  1-1874
EQUATS  1-306%  6-1
EXIT 1=136%  9=0 9-0 9=0 9-0 9-0 9-0 90 3-0 10-0 10-0 10-0 10-0 i
GETPA 1=247%  9-0
GWBUFF  1=2354%
HRDER 1-144%  7-4 7-4 8=0 10-0
10M0D 1-107%  6=1
10MODP  1=131#
IOMOLR  1-127#
I0MODX 1-123%
MAP22 1-251%
MODULE  1=24% 61 ¥
MSG 1=170¢ 74 T=4
MSGN 11748 8<0 8-0
MSGS 1-178% ]
NBKMOD  1=119*% t
0TUA 1=200#
PIRQ 1-1958  9=0 10-0
RAND 1=140%
SBKMOD  1=115#
SOFER 1~160%  8-0



