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1.0 RBSTRACT

THéé PROGRAM WRS CRERTED TQ TEST POP-11'S CPU INTERFARCE CIRCUITRY. IT
US THE UNIBUS EXERCISER(S) (UBE) TO _INSURE PROPER OPERATION BY
SIMULATING PERIPHERALS WHICH WOULD REQUIRE THE 11-CPU TQ PRODUCE _THE
NECESSARY SIGNALS. IT SHOULD BE NOTED THAT THE UBE IS A POWERFUL TOOL
?BE éSSIT IS NOT PROGRAMMED CORRECTLY COULD CAUSE VARIOUS PRCSLEMS ON

fu

.0 REQLIREMENTS

2.1 HARDWRARE

THIS PROGRAM ASSUMES THE FOLLOWING IN PROPER WORKING CONDITION:
1. THE UNIBUS, 2. MEMORY (8K MINIMUM), AND 3. UBE(S) (4 MAXIMLM).
1€ A FOURTH UBE 1S BEING USED, ITS TIME DPLAY SHCULD BE SET AT  10CUS
T0 PREVENT LATENCY PROBLEMS IN ONE OF THE TESTS.

WITH TwQ OR MORE UBE(S), ALL SHOULD HAVE W1 JUMPERS EXCEPT THE ONE
FURTHEST ELECTRéCRLLY FROM THE CPU. IF THERE ARE MORE THAN 4 UBE!(S)
ON THE UNIBUS THE PROGRAM IS NOT RESPONSIBLE FOF RNY PROBLEMS WHICH
MIGHT OCCUR , SINCE IT IS PROGRAMMED TO HANDLE A MRAXIMUM OF ONLY M.

2.2 SOFTWARE

QFTER LOADING THE PROGRAM THE STRRTING ADDRESS MUST BE 200, SO THAT
THE FIRST TIME THROUGH, THE AVAILABLE LUBE(S) ARE DETERMINED. _IN
ADCITION IF ONE OR MORE UBE(S) ARE RDDED OR REMOVED, THE PROGRAM AGRIN
MUST "BE STARTED AT 200.  OTHERWISE, TO AVOID' DUPLICATING SCME
PRINTOUTS. THE PROGRAM CAN BE RESTARTED AT ADDRESS 220. A SOFTWARE
HALT CAN BE CAUSED 8Y DEPRESSING “tH™ ON THE CONSOLE.

3.0 PROGRAM DESCRIPTION

EEIEREEOGRQM WRS ASSE“BLED WITH MRCYL! USING POP-1i MRINDEC SYSMRC
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3.1 SWITCH OPTIONS

THE USE OF THES PROGRAM ON PROCESSORS HAVING R SOFTWAFE SWITCH
REGISTER NECESSITATES OPERATOR INTERACTION: THE OPERATOR MUST SET LP
LCCATION 176 WITH THE SWITCH REGISTER VALUES DESIRED AND LOCATICN 174
WITH THE DISPLAY VALUES DESIRED.

SWITCH USt

S HRLT ON ERROR

4 LOOP ON TEST

3 INRIBIT ERROR TYPEQUTS

l INHIBIT ITERATIONS

9 BELL ON ERROR

S LOOP ON ERROR

8 LOOP CN TEST IN SWR:7:D>

QTE: IF YOU WISKH TO INHIBIT RLL TYPING EXCEPT "END OF PRSS”
YOU MUST PUT DOWN SWITCH 7, AFTER LORDING 200C.

3.2 TEST | THROUGH TEST 1b

TEST | - NO BUS GRANTS ISSUED WITH PROCESSOR AT HIGHER PRIORITY THAN
BUS REQUEST. THIS TEST IS TO INSURE THAT ANY REQUEST IS NJT
gg?gs%?Yﬂs LONG RS THE PROCESSCR IS AT THE SRME CR HIGHER

TEST 2 - ISSUING OF NON-PROCESSOR GRANTS AND ARBITRATION TESTS. THIS
TEST WILL REQUEST ON NPR THROUGH BRY LEVELS WITH THE
PROCESSOR STATUS INITIALLY AT LEVEL 7 AND MAKE SURE THE
DEVICE EXERCISES AN NPG TO DO A FUN 1-DATI, THEN THE
REQUESTS WILL BE REPEATED WHILE GSEGUENTIALLY LOWERING THE
PROCESSOR STATUS FROM 7 710 O TO ALLOW ARBITRATION OF ALL
REQUESTS AND THE ISSUING OF NPG.

TEST 3 - ISSUING OF BUS GRANT 7 AND ARBITRATION TESTS.  THIS TEST
WILL nnsxrnnrs FOR R BG?, THE REQUESTS WILL BE ON LEVELS
BR? THRU BR4, DOING FUN 1-DATI TRANSFERS, AND THE PRCCESSOR
STATUS LOWERED SEQUENTIALLY FROM 7 T0 0.

TEST 4 - ISSUING OF BUS GRANT 5 AND ARBITRATION TESTS.  THIS TEST
WILL ARBITRATE FOR A BGb, THE REQUESTS WILL BE ON LEVELS BRb
THRU BRY, DOING FUN 1-DATI TRANSFERS, AND THE PROCESSOR
STATUS LOWERED SEQUENTIALLY FROM 6 10 0.

TEST S - ISSUING OF BUS GRANT 5 AND_ ARBITRATION TESTS. THIS TEST
WILL ARBITRATE FOR R BGS, THE REQUESTS WILL BE ON LEVELS BRS
THRU BRY, DOING FUN 1-DATI TRANSFERS, AND THE PRJICESSOR

STATUS LOWERED SEQUENTIALLY FROM S T0 0.
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TEST

TEST

TEST

TEST

TEST
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& - ISSUING OF BUS GRANT 4 AND ARBITRATION TESTS. THIS TEST

7 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

BOTh "FUNG 1-DATI" YRAKSIERS. AND “THE- PROCESSOR' STATUS
LOWERED SEQUENTIALLY FROM 4 TO 0.

CPU TEST FOR NO SACK TIME QUT. THIS TEST MWILL CHECK THAT
THE CPU TIMES OUT AND DROPS A GRANT IF NO SRCK SIGNAL 1S
RECEIVED. IF THE CPU TIME QUT IS INOPERATIVE, THE BUS
EXERCISER WILL TIME OUT AND SEND THE SACK SIGNAL TO PREVENT
R BUS HANG AND SET AN ERRCR FLARG IN CRe.

CPU TEST FOR RECEIVING SACK. THIS TEST IS__TO INSURE THAT
THE CPU CAN RECEIVE THE SACK SIGNAL: THE TIME DELAY WILL BE
SET ON DEVICE 1 AND SEVERAL DATI TRANSFERS MADE. IF THERE
IS NOT BUS LATE ERROR, THE CPU RECEIVED SACK CORRECTLY. IT
IS ASSUMED THAT DEV ! TIME DELAY IS SET FOR 10US.

PASSING OF GRANTS AND INTERRUPT TEST. THIS TEST WILL SET
OFF _ALL AVRILABLE DEVICES SIMULTANEQUSLY WHOSE ONLY
FUNCTIONS WILL BE TO INTERRUPT, THE REQUESTS WILL ALL BE AT
LEVEL 7 S0 THAT THE DEVICE CLOSEST TO THA CPU SHOULD RECEIVE
BG7 FIRST AND INTERRUPT FIRST, THE NEXT CLOSEST SHOULD
INTERRUPT NEXT AND SO ON.

ADDRESS LINES (14 - 17) CHECK. THIS TEST WILL CHECK_ BUS
ADDRESS LINES 1% THRU 17 BY DOING A _FUN 1-DATI-NPR_TQ THOSE
RDDRESSES. IF THE ADDRESSES DON'T EXIST THE INTERRUPT
ROUTINE WILL IGNCRE ANY NO SSYN ERROR.

CPU TEST FOR_RCLO/DCLO SEQUENCE. _ THIS TEST CHECKS THE
RSSERTION OF ACLO_ AND DCLO AND THAT THE CPL TRAPS TO THE
CORRECT SERVICE ROUTINE. IF THIS PROGRAM IS RUNNING UNDER
ACT11 THIS TEST WILL BE SKIPFED.
P

PARITY ERROR TEST. THIS TEST WILL CAUSE PARITY ERROR _AND
CHECKS THRT_ THE CPY TRAPS TO THE CORRECT VECTQR. IT FIRST
CHECKS THRT _THE CPU CAN HANDLE AR PARITY TRAP OTHERWISE IT
SKIPS THIS TEST.

MULTITRANSFERS I. THIS TEST WILL CAUSE ANY BUS EXERCISERS,
UP TO 4, TO CRERTE A LOT OF TRAFFIC ON THE BUS AND CHECK
THAT THE CPU CAN HANDLE IT; ALL DEVICES RRE SET OFF
SIMULTANEQUSLY.

MULTITRANSFERS II. THIS TEST WILL HAVE THE  AVAILABLE
EXERCISERS DOING VARIOUS _TRANSFERS RND-OR INTERRUPTS AT
Qé;éé?f?;IEEOUEST LEVELS TO FURTHER CHECK CPU HRNCLING
v .
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TEST 17 - ?UMMY END QF PROGRAM. THIS PgRTISN ?F THS FPOERQM
IS JUST 71O SEE IF *"tH" HARS BEEN TYPED ON THE CONSOLE TO
CRUSE R PROGRAM HALT. IF THERE IS NO "tH" THE PROGRAM
CONTINUES BY JUMPING TO SEOP (END-OF-PRSS ROUTINE).

3.3 SYSMRC ROUTINES

THE 'END OF PARSS ROUTINE' THRU ’POWER DOWN AND UP ROUTINES’, AS LISTED
IN THE PROGRAM LISTING, ARE THE SYSMAC PACKAGE MACROS. THEY ARE
CALLED OUT IN THE SOURCE PROGRAM, SOME WITH ARGUMENTS AND SOME
WITHOUT, AND_ ARE EXPANDED IN THE (ISTING. SOME MACROS ARE NECESSARY
FOR THE OPERATION OF OTHERS, SO FOR QA COMPLETE EXPLANATION OF ALL
AVAILABLE SYSMAC MACROS SEE PDP-11 MRINDEC SYSMAC PACKARGE (DZGARC-B-D).

4.0 ERROR REPORTING

THE MINIMUM AMOUNT OF INFCRMATION GIVEN WHEN AN ERROR OCCURS IS THE PC
OF THE ERROR CALL AND THE TEST NUMBER IN WHICH IT OCCURREC. OTHER
PERTINENT DATR WILL BY TYPED OUT DEPENDING ON THE TEST BEING RUN AT
THAT Trng.
REM °

IDENTIFICATION

PRODUCT CODE:  MAINDEC-11-DZKUR-C-D
PRODUCT NAME:  UNIBUS SYSTEMS EXERCISER CIRGNOSTIC

DARTE : DECEMBER. 75
MAINTRINER: DIAGNOSTIC GROUP
AUTHOR: MANUEL SCARRES
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THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE
AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION. OIGITAL EQUIPMENT CORPORRTION RSSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE PURCHASER
UNDER A LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED
(WITH INCLUSION OF DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH
SYSTEM, EXCEPT RS MAY OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR
SEE%?&ELITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY

COPYRIGHT (C) 1375, DIGITAL EQUIPMENT CORPORATION
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1.0 RBSTRACT

58 PRSI Lo T e o e e,
g MULATING SEA?BHEREL WH EH WOULD EEQUIEE THE ?1-CPU TS BRSDUCé THE
NECESSARY SIGNALS. IT SHOULD BE NOTED THAT THE UBE 1S A POWERFUL TOOL

?22 éESIT IS NOT PROGRAMMED CORRECTLY COULD CRUSE VARIOUS PROBLEMS ON

2.0 REQUIREMENTS

2.1 HRRDWARE

THIS PROGRAM ASSUMES THE FOLLOWING IN PROPER WORKING CONDITION:
1. THE UNIBUS, 2. MEMORY (8K MINIMUM), AND 3. UBE(S) (4 MAXIMUM).
IF A FOURTH UBE 1S BEING USED, ITS TIME DELAY SHOULD BE SET AT 100US
TO PREVENT LATENCY PROBLEMS IN ONE OF THE TESTS.

WITH TWO OR MORE UBE(S), ALL SHOULD HAVE W1 JUMPERS EXCEPT THE ONE
FURTHEST ELECTRICALLY FROM THE CPU. IF THERE ARE MORE THAN 4 UBE(S)
ON THE UNIBUS THE PROGRAM IS NOT RESPONSIBLE FOR ANY PROBLEMS WHICH
MIGHT OCCUR , SINCE IT IS PROGRAMMED TO HANDLE A MAXIMUM OF ONLY 4.

2.2 SOFTWARE

AFTER _LOADING THE PROGRAM THE STARTING ADDRESS MUST BE 200, SO THAT
THE FIRST TIME THROUGH, THE AVAILABLE UBE(S) ARE DETERMINED. IN
ADDITION IF_ONE OR MORE UBE(S) ARE ADDED OR REMOVED, THE PROGRAM AGAIN
MUST BE STARTED AT 200.  OTHERWISE, TO AVOID DUPLICATING SOME
PRINTOUTS, THE PROGRAM CAN BE RESTARTED AT ADDRESS 220. A SOFTUWARE
HALT CAN BE CAUSED BY DEPRESSING “tH" ON THE CONSOLE.

3.0 PROGRAM CESCRIPTICN

EHEEQEEOGRQ" WAS ASSEMBLED WITH MACYLl USING POP-11 MAINDEC SYSMAC
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3.1 SWITCH OFTIONS

THE USE OF THES PROGRAM ON PROCESSORS HAVING A SOFTWARE SWITCH
REGISTER NECESSITRTES OPERATOR INTERACTION: THE OPERATOR MUST SET UP
LOCATICN 176 WITH THE SWITCH REGISTER VALUES DESIRED AND LOCATION 174
WITH THE DISPLAY VALUES DESIRED.

SWITCH USE

1S HALT ON ERROR
14 LOOP ON TEST
13 INHIBIT ERROR_TYPEOUTS
11 INHIBIT ITERATIONS
10 BELL ON ERROR
9 LOOP ON ERROR
LOOP ON TEST IN SWR<7:0)
OTE: IF YOU WISH TO INHIBIT ALL TYPING EXCEPT "END OF PARSS"
YOU MUST PUT DOWN SWITCH 7, AFTER LOADING 200.

3.2 TEST 1 THROUGH TEST 16

TEST 1 - NO BUS GRANTS ISSUED WITH PROCESSOR AT HIGHER PRIORITY THAN
BUS REQUEST. THIS TEST IS TO INSURE THAT ANY REQUEST IS NOT
gg?8§§gyﬂs LONG RS THE PROCESSOR IS AT THE SAME OR HIGHER

TEST 2 - ISSUING OF NON-PROCESSCR GRANTS AND ARBITRATION TESTS. THIS
TEST WILL REQUEST ON NPR_THROUGH BRY LEVELS WITH THE
PROCESSOR STATUS INITIALLY AT LEVEL 7 AND MAKE SURE THE
BEVICE EXERCISES AN NPG TO DO A_FUN 1-DATI, THEN THE
QUESTS WILL BE REFEATED WHILE SEQUENTIALLY LOWERING THE
PROCESSOR STATUS FROM 7 TO O TO ALLOW ARBITRATION OF ALL
REQUESTS AND THE ISSUING OF NPG.

TEST 3 - ISSUING OF BUS GRANT 7 AND ARBITRATION TESTS. THIS TEST
WILL ARBITRATE FOR A BG?. THE REQUESTS WILL BE ON LEVELS
BR7 THRU BRY, DOING FUN 1-DATI TRANSFERS, AND THE PROCESSOR
STATUS LOWERED SEQUENTIALLY FROM 7 TO O.

TEST 4 - ISSUING OF BUS GRANT & AND ARBITRATION TESTS. THIS TEST
WILL ARBITRATE FOR A BGB, THE REQUESTS WILL BE ON LEVELS BRE
THRU BRY, DOING FUN 1-DATI TRANSFERS, AND THE PROCESSOR
STATUS LOWERED SEQUENTIALLY FROM & T0 0.

TEST 5 - ISSUING OF BUS GRANT 5 AND ARBITRATION TESTS. THIS TEST
WILL ARBITRATE FOR A BGS, THE REQUESTS WILL BE ON LEVELS BRS
THRU BRY, DOING FUN I-DATI TRANSFERS, AND THE PROCESSOR
STATUS LOWERED SEQUENTIALLY FROM S TO 4.
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TEST b -

TEST 7 -

TEST 10 -

TEST Il -

TEST 12 -

TEST 13 -

TEST 14 -

TEST IS -

TEST 16 -

ISSUING QF BUS GRANT 4 AND_ ARBITRATION TESTS.  THIS TEST
WILL ARBITRATE FOR A BGY, THE REQUESTS WILL BE ON LEVEL BRY
DOING FUNC I-DATI TRANSFERS, AND THE PROCESSOR STATUS
LOWERED SEGUENTIALLY FROM 4 TO O.

CPU TEST FOR NO SACK TIME QUT. THIS TEST WILL CHECK THART
THE CPU TIMES OUT AND DROPS R GRANT IF NO SACK SIGNAL IS
RECEIVED. IF THE CPU TIME OQUT IS INOPERATIVE, THE BUS
EXERCISER WILL TIME OUT AND SEND THE SACK SIGNAL TO PREVENT
A BUS HANG AND SET AN ERROR FLAG IN CR2.

CPU TEST FOR RECEIVING SACK. THIS TEST IS TO INSURE THAT
THE CPU CAN RECEIVE THE SACK SIGNAL: THE TIME DELAY WILL BE
SET ON DEVICE 1 AND SEVERAL DATI TRANSFERS MADE. IF THERE
1S NOT BUS LATE ERROR, THE CPU RECEIVED SACK CORRECTLY. IT
IS RSSUMED THAT DEV 1 YIME DELAY IS SET FOR 10US.

PASSING OF GRANTS AND INTERRUPT TEST. THIS TEST WILL SET
OFF _ALL AVAILABLE DEVICES SIMULTANEQUSLY WHOSE ONLY
FUNCTIONS WILL BE TO INTERRUPT, THE REQUESTS WILL ALL BE AT
LEVEL 7 SO THAT THE DEVICE CLOSEST TO THA CPU SHOULD RECEIVE
BG7 FIRST AND INTERRUPT FIRST, THE NEXT CLOSEST SHOULD
INTERRUPT NEXT AND SO ON.

ADDRESS LINES (14 - 17) CHECK, THIS TEST WILL CHECK BUS
ADDRESS LINES 1M THRU 17 BY DOING A FUN 1-DATI-NPR TO THOSE
ADDRESSES. IF THE ADDRESSES DON’T EXIST THE INTERRUPT
ROUTINE WILL IGNORE ANY NO SSYN ERROR.

CPU TEST FOR_ACLO/DCLO SEQUENCE. _ THIS TEST CHECKS THE
RSSERTION OF ACLO AND DCLO AND THAT THE CPU TRAPS TQ THE
CORRECT SERVICE ROUTINE. IF THIS PROGRAM IS RUNNING UNDER
RCT11 THIS TEST WILL BE SKIPPED.

PARITY ERROR TEST. THIS TEST WILL CRUSE PARITY ERROR__AND
CHECKS THAT_ THE CPU TRAPS TO THE CORRECT VECTOR. IT FIRST
CHECKS THAT THE CPU CAN HANDLE R PARITY TRAP OTHERWISE IT
SKIPS THIS TEST.

MULTITRANSFERS I. THIS TEST WILL CAUSE ANY BUS EXERCISERS
UP TO 4, TO CRERATE A LOT OF TRAFFIC ON THE BUS AND CHECK
THAT THE &PU CAN HANDLE 1IT; ALL DEVICES ARE SET OFF
SIMULTANEOUSLY.

MULTITRANSFERS II. THIS TEST WILL HAVE THE _ AVAILABLE
EXERCISERS DOING VARIOUS TRANSFERS AND-OR INTERRUPTS AT
8£;EE§E?¥IEEQUEST LEVELS TO FURTHER CHECK 7~PU HANDLING
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TEST 17 - DUNNY END_OF PROGRAM. THIS PORTIQN OF THE PROGRAM
IS JUST CEE IF “tH" HAS BEEN TYPED ON THE CONSOLE TO
CAUSE A PROGRQM HALT. IF THERE IS NO "tH" THE PROGRAM
CONTINUES BY JUMPING TO $EOP (END-OF-PASS ROUTINE!.

3.3 SYSMAC ROUTINES

THE ’END OF PASS ROUTINE' THRU 'POWER DOWN AND UP ROUTINES’, AS LISTED
IN THE PROGRAM LISTING, ARE THE SYSMAC PACKAGE MACROS. THEY ARE
CALLED OUT IN THE SOURCE PROGRAM, SOME WITH ARGUMENTS AND SOME
WITHOUT, AND_ARE EXPANDED IN THE LISTING. SOME MACROS ARE NECESSARY
FOR THE OPERATION QF OTHERS, SO FOR A COMPLETE EXPLANATION OF ALL
AVAILABLE SYSMAC MACROS SEE PDP-11 MAINDEC SYSMAC PACKAGE (DZQAC-8-DJ.

4.0 ERROR REPORTING

THE MINIHUM AMCUNT OF INFORMATION GIVEN WHEN AN ERROR QCCURS IS THE PC
OF THE ERROR CALL AND THE TEST NUMBER IN WHICH IT OCCURRED. OTHER
?EE;I?%RE DATA WILL BY TYPED OUT DEPENDING ON THE TEST BEING RUN AT
I .




UNIBUS EXERCISER

DZKURC.P1!

167400

900001

001100

177776

177774
177772
177570
177570

000000

000005
000006
000007

000000
00COo40
00Ci00
000140
000200

MACY1l 27(732)

NO1

10-SEP-76 13:08 PAGE 14

$SWR=167400
JTITLE unxaus Exsncrssn
: ¥ COPYRIGHT (C) MARCH

s ¥DIGITAL EQUIPMENT chp
*nnvnnno MASS. 01754

*PROGPRN BY M.SORRES

*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
*PRCKQGE (MRINDEC-11-DZQRC-31),AUG 29,1375,

QTN:

.SBTTL OPERATIONAL SWITCH SETTINGS .
5: SWITCH LSE

¥ 15 HALT ON ERROR

¥ 19 LOOP ON TEST

e 13 FoeTY EEROR TYPEOUTS

P ¥ 11 INHIBIT ITERATIONS

: ¥ 10 BELL ON ERROR

¥ 9 LOOP ON ERROR

¥ 8 LOOP ON TEST IN SWR¢?:0>

.SBTTL BASIC DEFINITIONS

Q*IgITIRL ggnnsbs OF THE STACK POINTER ¥x 1100 *%#
LEQUIV EMT,ERROR ;3BASIC DEFINITION OF ERROR CALL
.EQUIV IOT SCOPE sBASIC DEFINITION OF SCOPE CALL

PS= 177?76 s tPROCESSGR STATUS WORD
.EQUIV PS,PSW

STKLMT= 172774 STACK LIMIT REGISTER

PIRQ= 177772 ,,Pnocnnn INTERRUPT REQUEST REGISTER

DSWR= 177570 * HARDWARE SWITCH REGISTER

DDISP= 177570 : \NARDWARE DISPLAY REGISTER
} ¥GENERAL_PURPOSE REGISTER DEF INITIONS

RO= %0 JGENERAL REGISTER

Rl= %1 ,,GENERRL REGISTER

Re= %2 ) ,,GENERRL REGISTER

R3= %3 : GENERAL REGISTER

R4= %4 : 1 GENERAL REGISTER

RG= %5 ,,GENERRL REGISTER

RB= %6 : GENERAL REGISTER

R7= %7 : 1 GENERAL REGISTER
.EQUIV RE,SP s 1STACK POINTER
EQUIV R7.PC PROGRRM COUNTER
- ¥PRIORITY LEVEL DEFINITIONS

PRO= O - :PRIORITY LEVEL O

PRI= 40 : :PRIORITY LEVEL 1l

PRe= 100 ,,oaxonxrv LEVEL 2

PR3= 140 t 'PRIORITY LEVEL 3

PR4= 200 : :PRIORITY LEVEL 9§
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BRS= 240 «PRIORITY LEVEL S
PRS: 300 ::PRIORITY LEVEL &
FRT= 340 +:PRIORITY LEVEL 7
*“SNYTLH REGISTER™ SWITCH DEFINITICNS
SwiS=" 100600

Sulﬂ- 40000

SWi3= 20000

SWles 12000

SWil=  4CQC

SWid= 2030

SWdS= 1000

SW0S8= 800

SWoT= 200

SWa2s6= 100

SWOS= &3

SWl4= 2C

Swd3= IC

SWda= &

SWll= 2

SW00=

LEQUIV  SW09, SwS

"EQUIV 308, Su8

LEQUIV  SWO7, SWY

LEQUIV SW0&,SuUb

LEQUIV  SWCS, SWS

LEQUIV  SKOY, SUW4

LEQUIV  SWO3,SK3

LEQUIV  SWd2,SuW2

LEQUIV SWO1,SKl

LEQUIV SAOD SWO

- #DATA BIT DEFINITIONS (BITOC TC BI'TiS)

81T1S= 100000

BITlY= 40000

BIT13= 20008

BIT12= 10000

BITIl= 4JCJ

BITi0= 2000

BIT0R= 1000

EIT08= 400

BIT07= 200

BIT0&= 100

BIT0S= 40

BITON= 20

BITC3= 19D

BIT02= M

BI'0l= @

BIi00= |

EnUIV BIT09,.8I79

.ECUIV BIT08,BIT8

LEQUIV BITO7,BIT?

LEGQUlY BIT06,BITE

'EQUIV BITOS.BITS

LEQUIV BITOY,.BITM

LEQUIV BITO3,BIT3
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632
633
634
835
gg& 002904
638 2000.:0
833 020014
&40 00001
g41 800214
g4 0200e0
=43 aCo024
B4 030030
£45 200034
B4S 302060
Th o008
&48 000240
£49
650
851
BS2
BS3
854 D0025C
34
BSH
es?
658 1775872
&89 1778
850 177576
66! 172518
bs2
663
BbY
665 177600
3313 177602
&7 77604
858 177606
E&9 177610
&70 177612
671 177614
&7¢ 177616
£73
E7TN
Y4
E76 177640
77 177642
£78 177644
£79 177646
&80 1776892
€8] 177852
682 177684
B83 177e56
E84
eB8<
ebt
£8? 1723C0

MACYLL
INITI

T10RS

(732}

coe

10-5EP-76 13:08 PRGE 16

LEJUIV
EQUIV
.EQUIV

RESVEC' 10
TBITVEE:

TRQPVEC
TKVEC=
TPVEC=

FIRQVEC=

.SBTTL
(#kT11
MMVEC=
(#KT11
e

SRe=
Sk3=

8{102,8
81701.8
8IT00,8

v

AND OTHER ERRORS
..RESES¥ED AND ILLEGAL INSTRUCTIONS

: TRACE TRAP

..BRERKPOINT TRAP (8PT)
; INPUT/QUTPUT TRAP (10T, ##5COPE#s
: 1POMER FRIL

: {EMULATOR TRAP (EMT) *sERROR##

{ "TRAP® TRAP

,.rrv KEYBOARD VECTOR

64 :TTY PRINTER VECTOR

240 : :PROGRAM INTERRUPT REQUEST VEZTOR

MEMORY MANAGEMENT DEFINITIONS

14

34
&0

VECTOR ADDRESS

250

STATUS REGISTER ADCRESSES

177572
177574
177576
172516

; #JSER “I* PAGE DESCRIPTOR REGISTERS

UIPDRO=
JIPDRl=
UIPDR2=
UIPDR3=
UIPDRM=
UIPDRS=
UIPDRE=
UIPDR?=

; #USER “I" PAGE ADDRESS REGISTERS

UIPARO=
UIPRR]l=
UIPARZ=
UIPAR3=
UIPARN=
UIPARS=
UIPARB=
UIPRR?=

177640
177642
177644
177646
177650
177652
177654
177658

; #KERNAL "I" PAGE DESCRIPTOR. REGISTERS

KIPDRC=

172300
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MEMORY MANRGEMENT DEFINITIONS

172302 KIPDR1= 172302
172304 KIPCR2= 172304
172308 kKIPOR3= 172306
178310 KIPDR4= 172310
172312 KIPDRS= 172312
172314 KIPDRE= 173314
172318 KIPDR7= 17231&
+#KERNAL “I" PAGE RDDRESS REGISTERS
172340 KIPARD= 172340
172342 KIPARl= 172342
172344 KIPAR2= 172344
72346 KIPAR3= 172346
172380 KIPAR4= 172350
172382 KIPARS= 172352
172354 KIPARB= 172354
172358 KIPAR?= 172356
.SBTTL TRAP CATCHER
00CCCC .=0
+#ALL UNUSED LOCATIONS FROM 4 - 776 CONTRIN R . +2 HALT®
; #*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
60017y :iLOCQTIOngqCONTQINS 0 TO CATCH IMPROPERLY LORDED VECTORS
- { .= * .
0329Cc DISPREG: .WORD 0 : : SOFTWARE DISPLAY REGISTER
20005 SWREG: .WORD O ; s SOFTWARE SKITCH REGISTER
000200 .=200
005037 O0Ql1i7M CLR $TMPO +MAKE SURE TMPO=0
000137 001756 JMP JaSTART :JUMP TO START

;/!\:fi\:/i\:/i\:/l\:/l\:/!\:/!\:/l\:/l\:I*\:/i\:/!\:/!\:/}\:Vl\:/i\:f*\:
L FZ ANRE AN PL AVNE ANNZ ANFE ANNE ANIE AVDE AL ANFL ANDZE ANFL ANFE ANNZ AV VL AVRZL ANPE AW
& ASWE XXTA ASEE ASVE ANV ANVL ASUE ANFZ ANFL ANFL ANNE ANVA AL ANNL ANDE SERE ANFL AN

;/:\!r
;/:\l/
;/:\i/

C00223
03022¢

s #HEN LORDING THE PROGRAM FOR THE FIRST TIME, OR ANY TIME

+#RAFTER ALTERING THE # OF EXERCISERS ON THE BﬁS.

+#YOU MUST STRART AT LOCKTION 200 AND

+#RESTART AT LOCATION 220 ONLY IF YOU DO NOT KISH

<270 SIZE MEMORY AND TYPE QUT DEV ADDRESSES AGRIN
:\i/:\i/:\l/:\l/:\!/:\!/:\i/:\!/:\!/:\l/:\!/:\l/:\i/:\!/:\{/:\*#:\l
X VAN YEAN YERN YEAN YERAN YAAN YEAN FARN FEARAN FVARN YERN FEAY FEAN VERY VAN FEAN |
(BN 748X YERN YEAN VERN VARN YARN YEAY VAN YEAN VERY YAAN VAAN VAN VERN FVEAN FERN |

000220 .=2a0
012737 000777 0O01i74
900137 CC1756

8777, $TMPO

MOV
USTART

JMP

.SBTTL ACT1l HOOKS
: HOOKS REQUIRED BY ARCTI!
§SVPC=.

.s46

00323e :SRVE PC

QCCast

; TMPQ IS INDICATOR FOR RESTRART
:JUMP TO STRRY

(RRRR AR RREREREERRRERRRERRRERRRRRRRERRRRIRRERRRRRRRERRRRIRRERRER
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MRCYLIL 27 (732}
RCTLl HOOKS

-qa 000046 axssas Shggﬂo
o G A

48

W v mmm—rm et— . - &

3 1JSET LOC.46 TO RDDRESS OF SENCRD IN .SEOP

LR O 00
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UNIBUS EXERCISER _ MACYILl 27732) 10-SEP-76 13:08 PAGE 19
DokURC.PLI ACTL1 HIOAS
Zgg CREERERREERRREREEFREEREIEE S ER BRI 3030050 300 30 23000 30 36 90 4 %
zé% LSBTTL COMMON TARGS
783 +#THIS TRBLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS
ES; ;lUSéa IN *HE SEOGaRH.
?S§ 001100 . .=1100
~s7 001100 SCMTAG: +sSTART OF COMMON TAGS
<53 QCl110C 000QaQ $PRSS: .WORD O : sCONTAINS PARSS COUNT
7SS 001102 000 STSTNM: .BYTE O : sCONTAINS THE TEST NUMBER
: 001103 000 SERFLG: .BYTE 0 s+ s CONTAINS ERROR FLAG
761 001134 0000CO SICNT: .WORD O + sCONTAINS SUBTEST ITERATION COUNT
7 001106 000000 SLPADR: .WORD O : s CONTRINS SCOPE LOOP ADCRESS
763 001110 000000 SLPERR: .WORD O ;s CONTRINS SCOPE_RETURN FCR ERRORS
764 001112 000000 SERTTL: .WORD O ;s CONTRINS TOTAL ERRORS DETECTED
765 Q001118 000 S$ITEMB: .BYTE € : ;CONTRINS ITEM CONTROL BYTE
766 001115 oCl SERMAX: .BYTE | s ;CONTAINS MAX. ERRQORS PER TEST
767 001116 000000 SERRPC: .WORD O s s CONTRINS PC OF LAST ERROR INSTRUCTION
768 00:120 000000 $G0RDR: .WORD O s : CONTAINS ADDRESS OF 'GOOD’ DATA
769 001122 000000 $8DR0OR: .WORD O + s CONTRINS ACDRESS OF 'BAD* DATA
720 00ll24 (002CC00 SGOCAT: .WORD O ;s CONTRINS "GQOD’ DATR
771 001126 000000 $8CDRT: .WORD O + :CONTRINS °*BAD* DATR
Z;E 001130 000000 WORD O : :RESERVED--NOT TO BE USED
773 001132 Q00000 LWORD O
79 00113¢ 0500100 WORD O
7°S 001136 177570 SWR: .WORD  DSWR : ;ADDRESS OF SWITCH REGISTER
776 001140 177570 DISPLAY: .WORD ODISP : ;ADDRESS OF DISPLAY REGISTER
777 001142 177560 $TKS: 177S&0 +:TTY KBD STATUS
778 0CllNd 177562 §TKB: 177562 ::TTY KBD BUFFER
779 001146 1775H4 $TPS: 177564 :: TTY PRINTER STATUS REG. RDDRESS
780 001150 177566 §TPB: 177566 :: TTY PRINTER BUFFER REG. RDDRESS
781 00l1: 000 eNULL: .BYTE O : 1 oONTRINS NULL CHRRRCTER FOR FILLS
782 001183 00e SFILLS: .BYTE 2 ::CONTRINS 8 OF FILLER CHARACTERS REQUIRED
783 00!1S4 gle $FILLC: .BYTE 2 ;s INSERT FILL CHARS. AFTER R “LINE FEED™ _
784 001155 $TPFLG: .BYTE O s :"TERMINAL AVAILABLE™ FLAG (BIT«07>=0=YES)
785 001156 000000 SREGRD: .WORD O + sCONTRINS THE ADDRESS FROM
786 s:WHICH (SREGO} WRS CBTRINED
797 001:60 000000 SREGD: .WORD O :sCONTRINS ((SREGRD)+0}
788 001162 Q00000 $REGl: .WORD O : :CONTRINS ((SREGRD)+2)
783 001164 001000 SREG2: .WORD O :;CONTRINS ((SREGRD)+Y)
790 00:!166 C0000C0 SREG3: .WORD O : sCONTRINS ((SREGRD)+6)
791 001170 000000 SREGH: .WORD O ::CONTRINS ((SRESRD)+1D)
792 (001172 000000 $REGS: .WORD O s CONTRINS ((SREGRD)+127
793 001174 000000 $TMPO: .WORD O ; s USER DEFINED
794 001176 000C00 $TMP1: L.WORD O ;s USER DEFINED
7SS (001200 000000 STMP2: .WORD O ;s USER DEFINED
793¢ 0Cle 000000 $TMP3: .WORD O ;s USER DEFINED
797 001204 000000 $TMPY: _WORD O ;s USER DEFINED
798 001206 00000 STMPS: .WORD O :;USER DEFINED
799 001210 000090 STIMES: O s sMAX. NUMBER OF ITERATIONS
800 00212 000C00 $ESCRPE: O - - - + +ESCAPE ON ERROR RDORESS
201 D00l2iN 177607 000377 $BELL: .ASCIZ <207>¢377>.377> ;;CODE FOR BELL
g02 00le20 077 $QUES: .RSCII ~7/ s sQUESTION MARRK
£33 00iez2l g1S §CRLF: L.RSCII «15 s ; CARRIAGE RETURN
B04 Q0izz2 QCQ03Jl2 SLF: LASCIZ 2 +:LINE FEED
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001228
001230
001232

001234

001236
001240
0Cla42

001244

001282

001254
031256
03iee0
Q0lee2

00izZeH
00l2es
0C1270
001272

001274
001276
001300
001302

001304
001306
001310
polale

COMMON TRGS

011374
011442
015252
QC0o300

011473
0l1160€
315262
0CCoo0

011676

8000 QOO0 OO0
o
O
o
o

0000 O0O000
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s RRBERE R O R R R R
.SBTTL ERROR POINTER TARBLE

;¥THIS TABLE CONTAINS THE INFORMATION FOR ERCH ERROR THAT CAN OCCUR,
;¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

*LS??TION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TRBLECIS PERTINENT.

1€ SITEMB 1S O THE ONLY PERTINENT DATA IS (SER

*NOTEE ERCH ITEM IN THE TRBLE CONTAINS 4 PCINTERS EXPLRINED AS FOLLOWS:
< EM .,POINTS T0 THE ERROR MESSAGE
e DH +POINTS TO THE DATA HERDER
t ¥ T : :POINTS TO THE DATA
ok DF .,POINTS TO THE DRTR FORMAT
$ERRTA:

TREREREREREREEERAEEXEFEEERERREARERERERRERREREEREREEFRERREERERRER
(REEEEREERERERERERRREEREERERREERRERERERERRRREEEREREERERRERELERER

SITEM |
EMl CPU TRAPPED THRU LOC 4 -TIME OUT
DH1 : ADDR  SERRPC SERR/TSTs
DTl SREGE SERRPC,$TSTANM, 0

0
ITEM 2
EMe

;CPU ISSUED A BUS GRANT WITH PSW =
:DEV 1 SHOULD NOT HAVE BECOME 8US HRSTER

DHe :BE10B BEICC BELBA BEICRI PSW SEPRPC SERR/TSTs
872 :$REGO, SREGI, SREG2, SREG3, SREGH, SERRPC, STSTNM, 0
JITEM 3
EM3 ;CPU DID NOT ISSUE @& BUS NPG
DH3 :BEICR] BEICC FM-PS T0-PS SERRPC $EPS-TST#
8T3 :SREGO, SREG!, SREG2, SREG3, SERRPC, $TSTAM, D
JITEM 4
%gg :CPU DID NOT ISSUE BUS GRANT 7
DT3
0
:ITEM S
Sﬂg ;CPU DID NOT ISSUE BUS GRANT &
D13
0
ITEM &
Eng :CPU DID NOT ISSUE BUS GRANT S
D13
0
;ITEM 7
Egg :CPU DID NOT ISSUE BUS GRANT
DT3
0
ITEM 10
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001314
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001222

001324
001326
001330
001332

00:334
001336
0C1340
001342

001344
001346
001350
001382

001354
001356
001360
001382

001364
001368

001370
001372

001412

001414
001416
001420
001422

001424
001426
001430
001432

001434
00143¢
001443

MRCYLL 27(73¢8)

ERROR PQOINTER TWBLE

012201
0l2a87

015320

0Co0a0 -

012405
012473
015336
000000

J12544
Clgk32
015352
000000

012673
012756
015364
000000

012777
012756
015364
000C00
013082
013225

015372
000000

00C000

013703
013775
ClES1C
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;ONE OR MORE DEVICES DID NOT_INTERRUPT

THIS IS _THE ORDER IN WHICH THEY INTERRUPTED
1ST 2ND_ 3RD 4TH SERRPC #ERR/TSTH

SREGI $REG2, SREG3, SREGY, SERRPC, STSTNM, G

;BUS ADDRESS LINES (R17:A14> DID NOT FUNCTION PRCPERLY
:BEICR! BEICR2 BE1BA SERRPC ERR/TST#
:SREG1, SREG2, SREG3, SERRPC, $TSTNM, O

;CPU NO SACK TIME OUT LOGIC FRILED(TO NEGATE BUS GRANT)
sBEICRI BEICR2 SERRPC SERR/TSTs
: SREGO, SREG1, SERRPC, STSTNM, 0

;CPU DID NOT PROPERLY EXECUTE AN ACLO/DCLC SEQUENCE
s SERRPC MERR/TSTH
: SERRPC, STSTNM.C

:CPU DID NOT TRAP FROM BUS PARITY ERR PR/PB = 0/1

DEV DID DRTIP WITH ROL ON DATOB TQ MEMORY

; THE TRRNSFER TO THE FOLLCWING LOC WRS INCORRECT
HEMORY ACTURL CORRECT

; LOC DATR__ DATA_ SERRPC SERR/TST# SICNT &
:§REGO, SREGL, SREG3, SERRPC, §TSTNM, SICNT, D

;OEV 3'S DATO 7O MEMORY DID NOT EQUAL PATTERN IN R3
;DEV 4'S DATO TO MEMORY DID NCT EQUAL PRTERN IN R4
;OEV 1 DID FUN 1-NPR-DATIP; INCORRECT PATTERN IN MEMORY

;0EV @ DID FUN 2-NPR-DARTOB; INCORRECT PRTTERN IN MEMORY

:BIT 7 OF CR2 SET-CPU DID NOT TIME OUT WITH SRCK INHIBITED
tDEV 8 PC SERRPC ERR/TSTH
: §TMPY, SREGS, SERRPC, STSTNM, 0
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DZkURC.
917

Pll
001442
001444

i

001454

001454
001466
001470
001472

001474
001476
001500
001502

G01ScH
001526

001536
001532

001534

001536
001540
00154e

001544
001546
001550
001552

001554
001556

001580
g0icee

MACY1l 27(732}

ERROR POINTER TABLE

380000

014037
01377

G

000000

014156
013775
015410
00Ca00

014210
013775
015410
000000

014252
01377

015410
000000

014321
013775
0isS410
000000

014410
014550

015422
000000

014643

014550
015422
000000

014727
014550
015422
00000o

015001
014550

015422
000000

102

10-SEP-76 13:08 PAGE 22

0
(ITEM 23
EM23

i
sITEM 24
EM2Y

b
;ITEM 25
EM2
DH22
DTee

D122

; ITEM3L

DH31
013l

0
s ITEM 32
EM32

DH31
D13l

0
s ITEM 33

EM33
DH31
D13l

0
; ITEM 34

EM34

DH31
D13l
0

; ITEM 35

:BIT 11 OF CR2 SET-NO SSYN ON INTR SIGNAL

;BIT S OF CR2 SET-RECEIVED WRONG GRANT

;BIT & OF CR2 SET-BUS LATE

;BIT 8 OF CR2 SET-DEV DID NOT RECEIVE SSYN

:BIT 9 OF CR2 SET-WRONG ADDR ON BUS

;BIT 10 OF CR2 SET-DEV RECEIVED OTHER THAN ONE GRANT

;BKGRND RTN_INSTRUCTIONS OF NEGB'S WERE NOT DCONE
:CORRECTLY TO $REGI DURING MULTITRANFERS II
:ACTUAL CORRECT

;DATA DATA 3ERRPC SERR/TST# SICNT 8

tSREG], 146463, SERRPC. §TSTNM, SICNT, 0

;DEV 3 DID DATI BUT HAS INCORRECT
: VALUES IN DATA REGISTER

sDEV 4 DID NOT INTR THE CORRECT # OF TIMES

XFER BY_DEV 1 WRS INCORRECT-

OA
R DEV DID NOT WORK OR WRONG DRTR WASSET UP

O
M
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Q15185

iz

0C0000

007740
170014
000114
900116
000000
000000
000000
000000
000003
000000
000000

000000

012703

000000 0C0000

0C1e00
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EM3S

i

;CPU_TRAPPED THRU LOC O TO CATCH
; IMPROPERLY LOADED VECTORS

603, scBbE G T 1T

0
¢ JE3ETEIE T IEJ030 3 600 36 06 30 36 36 30 36 36 36 36 3636 36 3696 36 36 36 34 30 36 36 36 36 36 36 36 36 36 30 36 36 36 36 36 36 36 3¢ 34 36 3 3 ¢ 34 34 36 36 3
3 HR KR T II T IIHIEIIII I I 36363 36 36 303 6 36 96 36 36 6 36 36 36 36 36 30 36 36 36 36 30 3 36 36 36 36 36 36 36 36 36 36 36 3¢ 3 36 36 & 3 %
******i**l!*i**!;;:Ei!li!i****!i*!*!!i!!*ii*!!!**i!ii!*li*!*!!l

ALLERR
SIMLGO
PBVEC

DRTARY
ENDMEM

CDCJCJCh—r—

:0

:170014

14
16

o
o
o

;ALL ERR BITS OF CRe

:ADDR TO SET OFF ALL DEVICES SIMOLTANEQUSLY
s TRAP VEC FOR PARITY ERROR

:PSW ADDR FOR TRAP ON PARITY ERR
:DATA_REG ADDR FOR DEVICE 1
:CYCLE COUNT REG ADDR FOR DEV l
:ADDR_REG_ADDR FOR DEV I

s CONTROL REG 1 RDOR FOR DEV 1

s CLEAR ERRS REG ADDR FOR DEV 1
s CONTROL REG 2 ADDR FOR DEV 1
:DATA_REG ADDR FOR DEV 2

:CYCLE COUNT REG RDDR FOR DEV 2
:ADDR_REG_ADDR FOR DEV 2
;CONTROL REG 1 AODR FOR DEV 2
:CLEAR ERRS REG ADDR FOR DEV 2
sCONTROL REG 2 ADDR FOR DEV 2
:DATA _REG ADDR FOR DEV 3

:CYCLE COUNT REG AODR FOR DEV 3
:ADDR REG ADDR FOR DEV 3
:CONTROL REG 1 ADDR FOR DEV 3

: CLERR ERRS REG RADOR _FOR DEV 3
sCONTROL REG 2 ADDR FOR DEV 3
;DATA_REG ADDR FOR DEV

:CYCLE COUNT REG ADDR FOR DEV 4
:ADDR REG_ADDR FOR DEV 4

s CONTROL REG 1 ADDR FOR DEV 4
:CLEAR ERRS REG ADDR FOR DEV 4
;CONTROL REG 2 ADDR FOR DEV 4

; TRAP_VEC ADDR_FOR DEV 1

:PSW ADDR FOR TRAP THRU BEIVEC
: TRAP_VEC ADDR_FOR DEV 2
:PSW_ADDR FOR TRQP THRU_BE2VEC
: TRAP VEC ADDR_FOR DEV 3
:PSW_RDDOR FOR_TRAP THRU BE3VEC
: TRAP_VEC ADDR FOR DEV 4
;PSW_ADDR FOR_TRAP THRU BEYVEC
:CONTRINS # OF DEVICES ON BUS
:MILL CONTAIN ADDR(S) CF INTR’G DEVS

;MAX ADDR TO WHICH DATA XFERRED BY DEV |
:MAX ADDR TO WHICH DATA XFERRED BY DEV 2
:MAX ADDR TO WHICH DATA XFERRED BY DEV 3
tMAX ADDR TO WHICH DATA XFERRED BY DEV 4
: TAG ENDING DEFINED LABELS

,****i!***i*l*****l*!f**!*******i{ii**!i*!*i**!i**!*il*!i*i**il*
cRRRERREERERRREEERREERERRERREREEREEEREEERRERRERREREEREEREERRREER

ELRRTN:
MOV

#BE1DB,R3

:R3 IS POINTER TO BUFFER RARERS
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001730
01732
01736

001740

001744

031748

001752

001754

001756
001756
001762
001764

002070
002074
002102
002110
002116
002122
002126
002134
002140
002142
002150
002.56
002160
002164
002170
002176
002200
002204
002204
002212
002214

002220

002250

o
156394
012703

832777
001402
104400

022737
001002
000137

012737
012737
032777
001452
104400
000422

MRCY1l 27(732)
ERROR POINTER TRBLE

001722
0C1160
001208

001100
001126

001100
015646
000340
016116
000340
020104
000340
020150
000340
015472
001210
golzie
000001
002102
802110
000004
000006
002l4e
176776

000176
000174

000006
000004
000200
011164
000777
003506
0108se
000340
00200

00z22se

000020
000022
000030
000C32
000034
000036
000024
000026
015464

176740

001174

000000
000002
176674

K02

10-SEP-76 13:08 PAGE 24

18:

28:

CLR (R3)+

CMP ugnonsm, R3
BPL |

MOV #3REGC,R3
CLR (R3)+

CMP #$TMPS,R3
SHI c$
RTS PC

:CLEAR BUFFER THEN INCREMENT ADOR
;{F POINTER AT LAST UFFER EXIT

tIF PLUS, GO BACK AND CLEAR NEXT ACOR
:NOW START TO CLEAR TEMP REGISTERS
:CLEAR CURRENT ADCR

:CHECK FOR LAST TEMP REG ACOR
‘§§1¥°T' CLEAR NEXT TEMP REG

H *!***!**************!**l*******i******!**********i*************
s RREERREEIREIR IR I3 K T I H 3393 35 3333 396 3 363 3 33 3 3696 3 9 3 3 3 3 3 3 3 3 3 % 3 % % % %

START:

E4s:

BSS:

3%:

Ss:

MOV #$CMTARG, Rb
CLR (RE)+
CMP #$BODAT, Rb

BNE .-E

MOV #STACK, SP

MOV #35COPE, 98I0TVEC
MOV 340, a8t OTVEC+2
MOV #SERROR, J8EMTVEC
MOV #3400, J4EMTVEC+2
MOV $STRAP, 98 TRAPVEC
MOV 340, J#TRAPVEC+2
MOV £SPWRDN, J#PWRVEC
MOV $340, J#PURVEC+2
MOV SENDAT, SECRCT
CLR §TIMES

CLR SESCAPE

MOVB I, SERMAX

MOV t. SLPADR

MOV $. SLPERR

MOV 389, - (SP)

MOV 386 -(5P)

MOV 864%, 4
TST ASWR
BR

65$
MOV $SWREG, SWR
MOV sDISPREG, DISPLAY
CMP (SP)+, (5P)+
MOV (SP)+. 3¥6
MOV (SP)+’ ey
BIT 52170?,asua

TYPE  ,QNO
cMP $777,$THPO
ENE 5§

P JuTSTI

MGV #THRUQ, O

MOV 4PR7 .2
BIT #1707, ASKR
BEQ 33%
T;PE et

. sFIRST LOCATION TO BE CLEARED
: 1CLEAR MEMORY LOCATION
s s DONE?
; ;LOOP BACK IF NO
+sSETUP THE STACK POINTER
‘iéSELV§CTOR FOR SCOPE ROUTINE
"2 SEMT VECTOR FCR ERROR ROUTINE
;;LEVEL 7
: *TRAP VECTOR FOR TRAP CALLS
LEVEL 7
: sPOMER FAILURE VECTOR
;;[EVEL 7
: :SETUP END-OF-PROGRAM COUNTER
: :INITIALIZE NUMBER OF ITERATIONS
+:CLEAR THE ESCAPE ON ERROR ADDRESS
: 'ALLOW ONE ERROR PER TEST
s *INITIALIZE THE LOOP ADDRESS FOR SCOPE
: 1SETUP THE ERROR LOOP ADDRESS
: :SAVE ERROR VECTOR

s3SET UP TIME OUT VECTOR
:1TRY TO REFERENCE HARDWARE SWR
: sBRANCH_IF NO TIMEOUT TRAP CGCCLRS
: tPOINT TO SOFTWARE SWR

: -POINT TO SOFTWARE DISPLAY REG
s +RESTORE STACK
s tRESTORE ERROR VECTOR

; IS SWITCH 7 UP?
; IF NOT, SKIP TYPEQUT

+1S THIS RESTART FROM LOC 2207
:1F NOT,SKIP THE JMP INSTR
‘ELSE JUMP TO TEST 1

sSET UP FOR TRAP THRU LOC O
:SET UP PSW FOR TRAP THRU O
+15 SWITCH 7 UP?

:IF NOT, SKIP TYPEOUT

s *TYPE RSCIZ STRING

::GET OVER THE ASCIZ

B 13 :
+s JASCIZ (15><12> /1F'BUS HANGS WHILE SIZING MEMORY.
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002316
002316
002322

002270
002370
002370
002374
002400
B0240€
002412
002416
002422
002426
002426
002432
002434
00244
002440
002446
002450
002456
002462
002464
002470
002474

002542

002544
002544
002550
002552
002556
002564
002566
00es7e

002642
002642
002644
0026S0
002654
002es0
002660

104400
000422

004737
004737
012737
812700
012702
012701
012703

022700
002002
000137

012737
005710
012737
005237
0100el
010037
062700
105237
122737
001365
105037
062700
010021
062700

010223

000731

022700
003035
012716
022737
001035
104400
000423

000000
062700
062702
Cle7ie

CCo00e
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G023eM

001724

001600
0016860

170060
002736
002544

002662
001700

001172
000002
001174
000005

001174
000004

000002

000002
goooca

170060

002736
000000

002574

000020
000004
002428

0000086

000004
000004

001174

001700

LO2
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668:
TYPE Y : + TYPE ASCIZ STRING
BR 673 °;G§T OVER TH ngcxé
- :3.ASCI2 (15> «12>/1Y" 1S DUE TO NO CPU SSYN TIME OUT/
33%:
ISR PC,CLRRTN :CLEAR BUFFER PREAS
JSR PC, $SIZE :FIND AVAILABLE MEMORY
MOV #PR7 ERRVEC+2  :PS=7 FOR TRAP THRU LOC Y4
MOV 170000, RO :SET UP POINTER FOR IST POSSIBLE DEV ADDR
MOV $510,R2 :SET UP POINTER FOR 1ST POSSIBLE VEC ADDR
MOV $BE10B Rl :SET UP POINTER FOR DEVICE ADOR LOCATION
e MOV BE1VEL, R3 :SET UP POINTER FOR INTR ADDR LOCATION
cMp #170060, RO 15 RO > LAST POSSIBLE DEV ADDR?
BGE 108 +IF NOT,GO TO 108
08 IMP BGIN :ELSE GO TO BGIN
MOV sNODEV,ERRVEC  ;SET UP TRAP VECTOR FOR TIME OUT
TST (RO) +SEE IF ACTUAL DEVICE ADDRESS EXISTS
MOV $TYMOUT ,ERRVEC :CHANGE TRAP VECTOR FOR ERROR CONDITICN
INC DEVCNT : COUNT DEVICES
MOVREG: MOV RO, (R1)+ *MOVE ACTUAL DEVICE ADDR TO DEVICE NAME
MOV RO, $REGS :REGS CONTRINS LAST DEVICE ADDR
ADD 2. R0 : INCREMENT POINTER BY 2
INCB  STHPOD :COUNT 8 OF REGISTERS PER DEVICE
CMPB  #5,$TMPO :AFTER S REGISTERS
BNE MOVREG :ARE RECORDED
CLRB  $TMPO *CLEAR THE COUNTING REGISTER
ACD %4, R0 Q00 4 TO THE POINTER THEN
MOV RO, (R1)+ *RECORD THE LAST REGISTER ADDRESS
ADD 82, RO : INCREMENT POINTER BY 2
MOVVEC: sNOW START RECORDING
MOV R2, (R3)+ : THE INTR VECTCRS
ADD 82, R2 : INCREMENT POINTER BY 2
MOV Re, (R3)+ ' THE INTR VECTORS
ADD #2.R2 : INCREMENT POINTER BY 2
R LODDEY *AND GO SEE IF THER'S ANOTHER DEVICE

; EEEERRFEEEERRFREREREEFHREEEIHRERRE R R RN ERERE R RERE R H R
SERERRERFRREEREXEREXREXEXRERXXXLEEXRXREREERLELEXXEXEEREXEEEEREE LR

AODEV: sTIME OUT ROUTINE FOR DEVICE CHECK ,
CMP #170060, RO +IF ALL POSSIBLE ADDR’S HAVE NOT BEEN CHECKED
BGT ADD20 :0UT-GO BACK AND CHECK FOR MORE.,
MOV #$8GIN, (SP) ‘ELSE CHANGE STACK POINTER
CMP %0, DEVCNT : CHECK FOR NO EXERCISERS
BNE EXNO :IF ONE OR MORE EXERCISERS, EXIT
TYPE 44 + s TYPE ASCIZ STRING
BR 4$ t1GET OVER THE ASCIZ
s .+ .ASCI2 (165<12>/THERE ARE NO EXERCISERS ON THE BUS~
HALT
ADD20: ADD %20, R0 :ADD 20 TO POINTER
AOD 84 A2 s POINTER=NEXT DEV'S VEC LOCRTIONS
_ MOV sLODDEY, (SP) :GO BACK TO LODDEV
RTI EXIT
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DZKUAC. P11 ERROR POINTER TABLE
1141
1142
1143 002662
1144
1145 002eb2 011637 0OC116Y
1145 002666 162737 000002 00!16M
1147 002674 104001
1148 002676 000002
1143
1150
1151
1152 002700
1153 002700 005000
1154 002702 005002
1155 002704 012701 0C1&00
1156 002710 005200
1157 002712 005031 .
1158 002714 022700 000COS
1159 002720 001373
1160 002722 005000
116] 002784 005202
1162 002726 020237 (01700
1163 002732 101766
1164 002734 000207
1165
1166
1167
1168 002736
1169 002736 012737 010332 000024
1170 002744 004737 010230
1171 002750 004737 002700
1172 002754 00S037 001174
1173 002760 005037 001160
1174 002764 013737 017120 001174
1175 002772 032777 000200 176136
1176 003000 001002
1177 003002 000137 003506
1178 003006 005237 001160
1179 003012 006237 001174
1180 002016 022737 00000S 001160
1181 003024 001370
1182 003026 005237 001174
1183 003032 104400 001221
1184 0030% 01374 0OLI7H
1186 003042 104404
1187 003044 104400 003052
1188 003050 0OCH2H
1189
1190 003122
1191 003122 104400 003130
1182 003126 00OH3!
1193
1193 003212
1i% 003212 0izrde 001700

003216 104402

MOe2
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TREREEREEERREREEREEEEREXREERERRRERERREERRERERERREREREEAREXER LR
S BREEREEIEERRFEERRRRERERERIERR I RER RN EHERRIE R AR R IR S

tymouT: : TIME OUT ROUTINE
MOV (sp) $REGR s THE MOVE IS FOR TYPEQUT REASONS
SUB ,SREG2 *SUBTRACT 2 T0 FIND ACTUAL QDDR
E§§0R 1 :FRR MESSG FOR ILLEGAL TIME OUT

,****l*********l*****l**i*i***’xill*****!*****l!*l*ll*l!*i*!****
SREENMHAMEHAEN RN LRI ERRERF AR RRNERERERRERERHRRRHERRXREHRERREEEE
T

eLRREG:
CLR RO :R0O=0
CLR R2 R2=0
MOV #8E1D8,R1 :RI WILL POINT TO ADDR OF 1ST DEVICE
18: INC RO ‘RO IS REGISTER COUNTER
CLR 3(R1)+ ‘CLEAR CONTENTS OF REG
CMP us RO :IF COUNT IS NOT b
BNE 1§’ GO BRCK AND INCREMENT COUNT
CLR RO :ELSE CLEAR RD
INC R2 tA0D 1 TO R2(LeVICE COUNTER)
CMP R2,DEVCNT ' SEE IF IT = PREVIOUS COUNT
BLOS 1§ tIF NOT, CLEAR NEXT DEV REGS
RTS PC SEXIT

//////////////////////////////////////////////////////////////////////
//////////////////////////////////////////////////////////////////////
SLIILIIIIILIIIILIIIILIIIILITIII 77 EPI7EPII12 077777770707 700077007777777

BGIN:
MOV #PURFAL ,PURVEC ;TAKE CARE OF BIT 4(S) BEING SET RANDOMLY IN CR2(S)
JSR PC,STVEL 'SET UP VEC(S) FOR RANDOM ERRS
ISR PC’ CLRREG :CLERR CONTENTS OF ALL AVRILABLE DEVS
CLR $THPO :CLEAR TEMPORARY REG
CLR $REGO : CLEAR COUNTER
MOV $LSTBK, $TMPO ************************
8IT $BIT07, JSHR +1S SWITCH 7 UP?
BNE 2% :IF UP, GO TO 2%
JMP c§ tELSE 8KIP THE TYPEOUTS
2%: INC $REGO +ADD 1 TO REGO
ASR $TMPO sSHIFT T0 DIVIDE
CMP 85, SREGD '35 TMPO DIVIDED BY 40(S ASR’S)
BNE 28 :IF NOT, SHIFT AGAIN
INC  STMPO. ;ADD 1 FOR FUDGE FACTOR
MCY trnpo -(SP; ::SAVE $TMPO FOR TYPEQUT
i THIS 1S THE 8 OF K OF MEMORY
TYPDS s G0 TYPE--DECIMAL ASCII WITH SIGN
TYPE .44 ,,TYPE ASCI2 STRING
BR 43 GET OVER THE ASCIZ
s .+ .ASCIZ /K OF MEMORY IS AVAILABLE IN THIS SYSTEM/
TYPE .44 ,,TYPE ASCIZ STRING
BR gss GET OVER THE ASCIZ
ccs .+ ASCIZ (15><12>/THE FOLLOWING 8 OF EXERCISERS ARE ON THE BUS:

MOV DEVONT,-(SP)  ;;SAVE DEVCNT FOR TYPEOUT
TYPOS +3G0 TYPE--OCTAL ASCIT
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DZKURC.P11 ERROR POINTER TABLE

1197 003220 001 JBYTE 1 s TYPE 1 DIGIT(S)

{199 003221 q300 003230 ?gggs 0 o ,,ggggngsgILEnoénc ZEROS

1533 383555 680482 BR 13 }1GET OVER ; E néc?z

igg% 003304 68 .1 .ASCIZ (15>¢12> /THE LOWEST ELECT. PRIORITY UBE SHOULD NGT HAVE W1 JUMPER/

1203 003324 104400 003332 TYPE 44 TYPE ASCIZ STRING

1204 003330 000415 BR 67% OVER THE ASCIZ

1205 =+ .ASCIZ2 <1s><1a>/ot0105 ADDRESS(ES): /¢15>¢1d>

1206 003364 B7%:

1207 003364 005037 001174 CLR $TMPO : CLEAR TMPO(USED AS COUNTER)

iggg ggggzg 012700 001600 . MOV $BE 108, RO :USE RO RS POINTER TO ADDRESSES

¢ H

1210 003374 005237 001174 INC $TMPO :ADD 1 TO TMPO

1211 003400 011037 001169 MOV (R, SREGO novs FOR TYPEOUT nsnsons

1212 003404 104400 003412 TYPE 44 - TYPE RSCIZ STRING

1213 003410 000403 BR ¢as ,,GET OVER THE ASCIZ

1214 +s ASCIZ / DEV/

1215 003420 68%:

1216 003420 01374 00117Y4 MOV $TMPO, -(SP) ;;SAVE STMPO FOR TYPEQUT

1217 003424 104402 TYPOS mm&wmmn

1218 003426 002 .BYTE 2 : 1 TYPE 2 DIGIT(S)

1219 003427 000 .BYTE G ; i SUPPRESS LEQDING ZEROS

1220 003430 104400 003436 TYPE .44 :TYPE ASCIZ STRING

1221 003434 000402 BR 698 $ 1GET OVER THE RSCIZ

leee 15 .ASCIZ / =/

1223 003442 69%:

1224 003442 01374 001160 MOV $REGO, - (SP) ,,snvs $REGO FOR TYPEOUT

1225 003446 104402 17P0S :G0 TYPE--OCTAL ASCII

1226 003450 006 .B/TE & + 2 TYPE b DIGIT(S)

1227 003451 000 BYIE 0 : 1 SUPPRESS LEADING ZEROS

1228 003452 062700 000014 ADD #14.RO :ADD 14 FOR NEXT RDDR

1229 003456 023737 001174 001700 CMP §TMPO,DEVCNT  ;SEE IF TMPO = # OF DEVICES

1230 0034E4 001343 BNE 4y :1F NOT, GO TYPE NEXT RDOR

1231 003466 104400 00)221 TYPE $CRLF :TYPE LRI (LF

1232 003472 022737 000604 001700 CMP 54 DEVCNT 'SEE IF THERE ARE 4 DEVICES

1233 003500 001002 BNE :TF NOT,SKIP THE TYPE OUT

1234 003502 104400 011267 TYPE qu *ELSE TYPE MSSG FOR YTH DEV

1235 00350e 5§:

1535

123¢ *i**ii***********!*******!ii*i*!i*****!!****l***i*!l****!**!***

1239 s KYEST 1 NO BUS GRANTS ISSUED WITH PROCESSOR AT HIGHER PRIORITY THAN BUS REQUEST

1240 :¥THIS TEST 16 TO INSURE THAT ANY REQUEST IS NOT

1241 : kHONORED RS LONG RS THE PROCESSOR IS AT THE SAME OR

1242 : $HIGHER PRIORITY

1243 *******i*********************************!*********************

1244 003506 000004 t5T1:  SCOPE

1245 003510 004737 002700 ISR PC,CLRREG :CLEAR CONTENTS OF ALL AVAILABLE DEVS

i5:9 003514 NG: .

1248 003514 012777 004730 176136 MOV ERRCHK, 3BE1VEC ;SET UP DEVICE 1 INTR VECTOR

1249 003522 012777 (00340 176132 MOV #PR7,73E1PSW  ;SET UP DEVICE ! PSW VECTOR

1250 003530 012737 002662 0000CH MOV #TY™ JT ERRVEC :SET UP TRAP THRU LOC H(TINE OUT VEC)

1251 003536 012700 000240 MOV $Ph/ B :MOVE PS=7 TO RO

1262 003542 012701 0062021 MOV 22021 Rl {MOVE FUN 1-DATI-BR? TO Rl
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ISR PC,NOG 00 NCG
MOV 2586 RD :MOVE PS=6 TO RO

MOV 82911 Ri *MOVE FUN 1-DATI-BRE TO Ri
JSR PC . NOG :00 NOS

MOV sPRS. RO «MOVE PS=5 TO R0

MOV 82005, R1 :MOVE FUN 1-DRTI-BRS "C Rl
ISR PC N3S :D0 NOG

MOV sPRY RO *MOVE PS=4 TO RO

MOV 82003,R! :MOVE FUN 1-DATI-BRY T2 RI
ISR PC NG 00 NGG

:00 !
BIS 88 T11.9BEICRL :SET 8IT 11 TC DO FUN 3
3 88IT0S.2BEICR] :SET OFF DEV AT NPR LEVEL
NP :ALLOW TIME FOR XFER

TRRREREER R R AR R RN RR AR R R AR R AR RERERRR IR AR ERRIRERRS RIS E
ISSUING OF NON-PROCESSOR GRANTS AND ARBITRATION TESTS

+#THIS TEST WILL REQUEST ON NPR THRU BRY LEVELS

;#WITH THE PROCESSOR STATUS INITIALLY AT LEVEL 7 AND MRKE
;#5JRE THE DEVICE EXERCISES AN NPG 70 DC R FUN 1-DATI,
+#THEN THE REQUESTS KILL BE REPEATED WHILE SEQUENTIALLY

+#LOWERING THE PROCESSOR STATUS FROM 7 TO C TJ ALLOW
; #ARBITRATION OF ALL REQUESTS AND THE ISSUING CF NPG

83322 LIS ISR S22 222222332322 3222 2222 2 )

tsT2:  SCOPE
\PRTST:
s MOV sPR™,R]
4 H
CMPE  SERMAX,SERFLG  :MAX ERRS FOR THIS TEST JCIURRED”
aM1 1573 ::BR IF YES TJ NEXT TEST
MOV PR, PSW -INITIAL PS
MOV sERRCHK , JBEIVEC ;SET UP VECTCR LOCATICN
MOV oFR7, 2BE1PSH  :3ET UP QEVICE INTR PSi
MOV sATEND, S8EIBA  :5ET UP EG
mev  s-1,3BE1CC :SET CYCLE COUNT = }
MOV 82077 SBEICRI  :L0AD #2377 FUNTICNS
MV RO, PSH :LOWER PROC STRTUS
CMP e-1,3BE1SC :SEE IF DEVICE WENT OFF
BNE 5§ :1F IT DID,SKIP ERR TYPEJJT
MOV SBEICR1,SREGO  :NExT MOVES RRE FOR TYPEQUTS
MOV SBE1CC, $REGE
MOV $PR7 . SREGS
MOV RO, SREGS
s ERROR 3 : TYPE ERROR MESSG
SUB 840, R0 -LOWER PS BY | LEVEL
NP RO, BPRO ;SEE IF RC IS LESS TrAN 0
BPL 28 +IF PLUS ,GO BACK AND DO ANOTHER oY3L

CRERRRRRAREEREF SRR RAERERAR LA RRBRREHRER SRR RHRERRRARERRRARRRD
;#TEST 3 ISSUING OF BUS GRANT ? AND ARBITRATION TESTS

;#THIS TEST WILL ARBITRATE FOR R BG7,
;#THE REQUESTS WILL BE ON LEVELS BR7 THRU BRY, DUING
;#FUN 1-DRT] TRANSFERS, AND THE PROCESSOR STRTUS
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ISSUING OF BUS GRANT 7 ANC RRBITRATION TESTS

020300
001115
000340

7?7777

i75510
175476
000340
001:65

020042
ggocee

00C24C
001118

000300
004730
000340
020310
177777
002017
17?2776

1727777

17530
175336
560300
0Clles

001103

170778
175832
175626
175542
1758832
178830

175512

QCl1ed
00.i62
001ied

801103

177778
17547¢
175466
175402
1758372
178370

178352
CC1160

00l16e
GClio+

03
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: #®LOWERED SEQUENTIALLY FROM 7 70 d.
SRERBRRRIREERIRERPRRERERIRII IR RS AR RR R B REPRRR

¥573:  SCOPE
BR7TST:
’s MOV PRE , RO :2ND PS WILL = b o
“MPB  SERMAX,$ERFLG  ;MAX ERRS FOR THIS TEST OCCURRED?
BMI TSTY t+BR IF YES TO NEXT TEST
MOV $PR7, PSW - INITIARL PS
MOV sERRHK, IBEIVEC ;SET UP VECTOR LOCATION
MOV 8PR”,aBEIPSW  :SET UP DEVICE INTR PSW
MOV sATEND, 9BE1BA  :SET UP ADDR REG
MOV s-1 aBLICC +SET CYCLE COUNT = |
MOV 82037 9BEICR1  :LOAD #2037 FUNTIONS
MOV RO, PSW :LOWER PROC STATUS
CMP s-1,3BE1CC :SEE IF DEVICE WENT OFF
SNE 11 _ :1F IT CID,SKIP ERR TYPEOLT
MOV JBEICRL,BR"~7  :NEXT MOVES ARE FOR TYPEQUTS
MOV JBEICC, $REuL
MOV $PR? SREGS
MOV RO, SREG3
cs ERROR  § - TYPE ERROR MESSG
SUB .LOMER PS BY 1 LEVEL

840, R0
hi RO, 8PRO ;SEE IF ARG IS LESS THAN O
BPL s +IF PLUS .60 BACK AND DC ANQTWER CYSLE

CERRRREREERRERL R FREERERR AL R REERRERRRR LR R BB E R EREREEERR RE SRS
:2TEST 4 ISSUING OF BUS GRANT & AND ARBITRATION TESTS
-#THIS TEST WILL ARBITRATE FOR A BGE,
:#THE REQUESTS WILL BE ON LEVELS BRE THRU BRY, DOING
:2FUN 1-DATI TRANSFERS., AND THE PROCESSOR STAtus
- xL OWNERED SEQUENTIALLY FROM & TO O.
. ii«l»iiii‘ii*iiliiiiiilﬂ'iiiiININHlili!l!iii*!*iiiiililiiliiil*iti
tST4:  SCOPE
BRETST:
og MOV PRS, RO +2ND PS WILL = §

CMPB  SERMAX,SERFLG  ;MAX ERRS FOR THIS TEST OCCURRED?
BM] 1875 ::BR IF YES TO NEXT TEST
MOV PRb, PSW - INITIRL PS

MOV sERRCHK, 3BEIVEC :SET UP VECTOR LOCATION

MOV 8PR7,9BEIPSW  :SET UP ozvxcsséma PSW

MOV cnrsﬁo,aa€1an :SET UP RDOR

MQV s-1 a8%.cC +SET CYCLE COUNT = |

MOV 82017,3BEICR1  :LOAD 82017 FUNTIGNS

MOV RO, PSH :LOWER PROC STRTUS

CMP s-1,3BE1CC :SEE_IF DEVICE WENT OFF

BNE 1 -IF IT DID,SKIP ERR TYPEQUT

MOV JBEICRL,SREGOD  :NEXT MCVES ARE FOR TYPEOLTS
MOV JBE1CC, $REGL

MOV 8PRE, SREGS

MOV RO, SREG3
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UNIBUS EXERCISER MASY1l 271732 10-SEP-76  13:08 PAGE 30
DohURC. Pl ™ 1SSUING OF BUS SRANT & AND ARBITRATION TESTS

1365 004260 104005 ERROR 5 : TYPE ERRCR MESSG
1362 bouses e 4  em g OWER PS BY | LEVEL
1367 ( H
1358 884552 5360?9 888808 én RO, bpgn :SEE IF hb E Lg8s 1 Hﬁ 5
igg_g 00u2r2 100323 BFL 28 s 1F PLUS ,GO BACK AND DO ANOTHER CYCLE
1371
137 !iii*iillilil!ll!ili!i!llllll*illlil*iiill!iil!i!lllllilli!il’!
1373 ¥TEST S ISSUING OF BUS GRANT S AND ARBITRATION TESTS
1375 :#THIS TEST WILL ARBITRATE FOR A BGS.
1375 s #THE REQUESTS WILL BE ON LEVELS BRS THRU BR4, DOING
1376 '¥FUN 1-DATI TRANSFERS, AND THE PROCESSOR STAYUS
1377 : ¥l OWERED SEQUENTIALLY FROM S TO O.
137 R EEREERRPEEFRRERRER SRR FERR R RN ERREE RN RS RN R R E R SRR RE SR
1379 0ON2TN 000004 ¥s75:  SCOPE
1380 008278 BRSTST:
138i 0CGN27& 012700 000200 - MOV 8PRY, RO :2ND PS WILL = d
1382 0Qu302 zs:
1383 004302 123737 001115 001103 CMPB  SERMAX,SERFLG  ;MAX ERRS FOR THIS TEST OCCURRED"
1384 004310 100451 i BMI s s ::BR IF YES T0 NEXT TEST
1385 004312 012737 000240 177776 MOV ITIAL PS
1386 00432C 012777 004730 175332 MOV OERRCHK ABEIVEC ;SET UP QECTOR LOCATION
1387 Q0u32e 012777 002340 175326 MOV 8PR7, JBE 1 PSW SET UP DEVICE INTR PSW
1388 00N 012777 oaoaxo 175242 MOV sATEND 9BEIBA  :SET UP ADDR REG
1383 DoM3N2 012777 175232 MOV s-1,2881CC :SET CYCLE COUNT = I
1390 00830 012777 00200’ 17533C MOV 22007 aeszcn1 LOAD #2007 FUNTIONS
iggé 804356 010037 177776 MOV RO, PSW :LOWER PROC STATUS
1393 Qo432 022777 177777 175212 CMP s-1,3BE1CC -SEE IF DEVICE WENT OFF
1394 004370 901014 BNE 1 :1F 1T DID,SKIP ERR TYFEOL
1395 094372 017737 175210 001160 MOV JBEICR!,SREGO  :NEXT MOVES GRE FOR rxpsours
139 00 017737 175176 O0011€2 MOV aaslc“ “§REG]
1397 004406 012737 000240 001164 MOV $REG2

004414 015037 001166 MOV no shsca

gg:ggg 104006 s ERROR & s TYPE ERROR MESSG

004422 162700 000040 SUB .| OWER PS ax 1 LEVEL

004426 020027 000900 CHP RU Spno :SEE IF RO_IS LESS THAN O

32 100323 BRL 28 :IF PLUS co BRCK AND DO ANOTHER OYCLE

l!lili!ill!lllll!i!illilli!lilliilili!llilli*!!liiiIliii}iiiiil
:#TEST b ISSUING OF BUS gnnnr 4 AND RRBITRATION TESTS
:#THIS TEST WILL ARBITRATE FOR A BGH,
*#THE REGUESTS WILL BE ON LEVEL BRY, DOING
1410 :¥FUNC 1-DATI TRANSFERS, AND ug Pnbcssson STATUS

[ T

GRARRICROERE

1411 *LONERED SEQUENTIALLY PROM 4 T

1“12 iiiiiii‘iililiiiiiii!iIill!i*liliillli!il!lilll!ll!i!ifiii*ilii
1413 DO4434 000004 tsT6:  SCOPE

1414 004436 BR4TST:

1415 004436 012700 000140 MOV $PR3,R0 «2ND PS WILL = 3

j416  0Q0NNMNZ 2%: )

1417 004442 123737 001115 001103 CMPB ssnnnx SERFLG  ;MAX ERRS FOR THIS TEST OCCURRED”
1418 0044S0 100451 BMI 1517 ::BR IF YES TO NEXT TEST

1419 004482 012737 000200 17777& MOV $PRY, PSK :INITIAL PS

1920 004480 012777 004730 17517¢ MOV sERREHK , IBEIVEC ;SET UP VECTOR LOCRTIO
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1429
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1464
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1470
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1472
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004466
8 Y474

4502
O04S1d
Q04ELB

oguS22
004530
004532
AB4EHE
OC45H46
QC4SSY
004550
GO4EE3
GO43E2
034566
004572

QQu5S74
CONS76
0cu4s02
024610
004616
G04be4
CO4E32
004640
004646
Q04esSH

00471C
004716
004724
004726

004730
004730
004736
004740
N04744
£0<4752
004756
204756

.

XERCISER
11 T6

Q1av7?

010037
Q22777

162700
g2C027
1083a3

Q20004
004737
0i2777
012777
012737
012737
012777
012777

777

0S2

012777
012737
004737
42777
105777
100024
017737
017737
194C12
000414

033777
201407
0l1e37
012737
04737

CS00Ce

MACYLl 27(732)

ISSUING OF BUS GRrN

000340
020210

111’!((’

002003
17777

177277

000200
001166

000340
0C0o000

002700
177777
020310
00034C
002662
004730
000340
000010
006003
000140
011036

000010
174704

174672
174678

175166
ja2hds

17807

175052

001160
gollike
001164

174772
174766
127776
000004
17532C
175314
174736
174724
177776

174654

001204

10-SEP-
T

MOV sPR7,3BEIPSW  :SET UP DEVICE INTR PSW

ngv aRTENB aggxan ‘EET gp ADDR RE

MOV s-1. 2881 +SET CycLE COUNT = |

MOV 02003,3BEICR1  :LOAD #2003 FUNTIONS

MOV RO, PSI :LOWER PROC STATUS

oMP *-1,3BELCC +SEE IF DEVICE WENT OFF

BNE °3 :IF IT DID,SKIP ERR TYPESUT

MOV JBEICR1,SREGD  ;NEXT MOVES ARE FOR TYPEOUTS

MOV 3BE1CC, $REGI

MOV #7R4, SREG2

MOV RO, SREG3 ,
s ERROR 7 s TYPE ERROR MESSG

SUB 40, RO :LOMER PS BY 1 LEVEL

CMP RO, ¥PRO ;SEE IF RO IS LESS THAN O

BPL 2§ -1F PLUS ,GO BACK AND DO ANOTHER CYCLE
; ii*iiii!i*!*****iiiii***!*i!*!ii*i**!*ii‘ii!i!!iii****i*iii*i*i
CHRBEURFRREEREREREREEREHEEE R EERERERRIEEENEEEEREEE 2R EEREREESE
#TEST ? CPU TEST FOR NO SACK TIME OUT

:#THIS TEST WILL CHECK THAT THE CPU TIMES OUT AND

:%DROPS A GRANT IF NO SACK SIGNAL IS RECEIVED _

:#IF THE CPU TIME QUT IS INOPERATIVE, THE BUS EXERCISER

#WILL TIME OUT AND SEND THE SACK SISNAL TO PREVENT

:¥Q BUS HANG AND SET AN ERROR FLAG IN CR2
‘};;s*iiiééssgili!!ili!!iiili!i!!!i!l!!!iil!lliii!li!!i!ii!*!ii!i

{4

ISR PC, CLRREG sCLERR CONTENTS OF ALL AVAILABLE DEVS

MOV s-1 IBEICC :SET CYCLE COUNT = 1

MOV $ATEND, JBE1BA  ;SET UP DEVICE REG ADOR

MOV 8PR7, P&K :SET PS=7

MOV sTYMOUT ERRVEC ;SET UP TIME OUT VECTOR

MOV $ERRCHK 'SBEIVEC :SET UP DEVICE INTR VECTCR

MOV 8PR7, JBEIPSW  ;SET UP DEVICE INTR PSU

BIS 8BIT03,98E1CRE  :INHIBIT SACK RETURN

MOV 86003, dBEICRl ;00 FUN 3--BRY4

MOV $PR3, PSUl :LOWER PROC. STATUS TO 3

JSR PC,CATR :DELAY FOR TIMEQUT

BIC  #B1703,3BE1CR2 :ALLOW FUTURE SACKS A

7STB  QBEICR2 :CHECK IF NO-NQ SACK BIT IS SET

BPL 1ST10 - IF NOT SET, GO TO NEXT TEST

MOV JBEICRI,SREGD  :MOVE FOR TYPEOUT RERSONS

MOV 9BEICR2.SREG]  ;MOVE FOR TYPEOUT o

ERROR |2 :ERROR IF SET-DEVICE FORCED TO SEND SACK

BR 1ST10 ' 60 TO NEXT TEST
;i!iiliilll}l*li«lliiliil*i'li*liiiiii**lllii!!i}lll*ll{'iiiil*ilif
é**ilili*ii«liilii!liil'liii**il*lliI'l'!ii*l!liii!i*ii!i*lﬂlii*i*i*i
RRCHK:

BIT ALLERR,2BE1CR2 ;CHECK FOR ANY ERRS IN CR2

BEQ 5§ IF NONE, EXIT

MOV (SP), SREGS ‘FOR_TYPEOUT OF PC

MOV s, §tMPY : INDICATOR FOR DEVICE :
s JSR PC. ERRTN :CHECK TO SEE IF ANY ERRJRS JCCLRED

G
4 AND.ARBITRATIO

76 13:08 PR

EOS

!
ESTS

" RTI :EXIT TRAP
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000004
012737

004737

012777
012777
012777
012777
052777
g127277
012737

108777
10037¢
042777
022777
001407
017737
012737
104054

032777
CO14C2
104023
020400

000004
012737
004737

212704
012777
012777

FO3

MRCYll 27°(?732) 10-SEP-76 13:08 PRGE 32
CPU TEST FOR NO SACK TIME OUT

l!!iii!li!iili!liil!liiiii!*i«liil'!'lii**iil*i**iii**i!*!l**iii**
12TEST 10 CPU TEST FOR RECEIVING SACK

+%THIS TEST IS TO INSURE THAT THE CPU CAN RECEIVE HE

' ¥SACK SIGNAL; THE TIME DELAY WILL BE SET ON DEVICE 1

s %AND SEVERAL DATI TRANSFERS MAODE mrmuxsmaw

' % ATE ERROR, THE CPU RECEIVED SALK CORRECTLY

:#IT IS ASSUMED THAT DEV 1 TIME DELAY IS SET FOR 10 US
**{»H**i*ii*iiiiiiiiiiil*!*iiiliill-iliillil!!I!!*ili**!l*ii*l *%

$57T10:  SCOPE

003340 1T77TE MOV $PR7, PSW :PS =
502700 ISR PC, CLRREG ! CLEAR QLL DEVICE REGISTERS
020310 MOV sATEND,R2 :R2 WILL POINT TO END OF PROG
000610 MOV 810,RS’ ‘RS = & OF TEST WORDS TO CREATE
011020 ISR PC, DoUP :CREATE THOSE TEST WORDS
004730 174642 MOV $ERRCHK, SBELIVEC ;SET UP VECTOR LOCATION
000340 174636 MOV sPR7.9BEIPSW  :SET UP DEVICE INTR PSW
177770 174550 MOV $-10, JBE1CC :SET UP CYCLE COUNT
020310 174544 MOV 8ATEND,sBEIBA  :SET UP ADDR REGISTER
040000 174544 BIS sBIT14 2BEICR2 :GET BIT 14 OF CR2 FOR TIHE DELAY
Qzu44] 174532 MOV 824441 QBEICRI DO FUN 2-DATIP/NG ROL-NPR
000000 177776 s MOV 8PRO, PSU :LOWER PS TO ALLOW INTERRUPTS
174520 TSTB  JBEICRIL :SEE IF DONE BIT SET
BPL 3 :TF NOT, GO BACK AND WAIT
Q40000 174514 BIC #BITIN,JBEICR2 ;ELSE CLEAR BIT 14 OF CR2
000010 174474 CMP 210,28 108 :DID LAST XFER novs 10 INTO D8
BEQ 108’ ‘1F 1T OID,60 TO 108
174466 0011E2 MOV aes1os §REGL  :ELSE MOVE'FOR ERR TYPE QUT
000010 0011e4 MOV 10, SREG2
1o ERROR 3N : TYPE ERR MSSG
004000 174460 BIT BIT11,3BEICRE ;SEE IF NO SSYN ON INTR ERR SET
BEQ TST11 s+ IF NOT SET, GO TO NEX™ TEST
ERROR 23 :ELSE TYPE ERR MSSG
B8R TST11 : sTHEN GO TO NEXT TEST

S BEHEEREREHRIEE RS R R AR
s#TEST 11 PASSING OF GRANTS AND INTERRUPT TEST
+#THIS TEST WILL SET OFF ALL AVAILABLE DEVICES SIMULTANEQUSLY
: ¥WHOSE ONLY FUNCTIONS WILL BE TO_INTERRUPT, THc REQUESTS
s#WILL ALL BE AT LEVEL 7 SO THAT THE DEVICE ¢LCS.ST TO THE CPL
: #SHOULD RECEIVE BG? FIRST AND INTERRUPT FIRST, THE NEXT
: #CLOSEST SHOULD INTERRUPT NEXT AND SO ON.
R T L T L T T T T T PP e Y

?srxx SCOPE

000340 177778 MOV 8PR? ., PSW :PS=7
002700 L0801 JSR PC, CLRREG :CLEAR CONTENTS OF ALL AVAILRBLE DEVS

001792 " mov 8DEVS, RY :DEVS CONTRINS SEQUENCE 9F INTR'G DEVICE ADCRS
005402 174472 MOV oINTnl JBEIVEC SET UP DEVICE 1 INTR VECTOR

000340 174466 MOV PR7,JBEIPSW  :SET UP INTR PSN
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PRSSING OF GRANTS AND INTERRUPT TEST

0CJ036
000001

005420

000202

005436
000340
000036
000303

QOS4SY
000340
000036

174250
000000
0:1036
001700

001702
00104
£01706
601710

0C1600
003001

Q0161M
00000e

001630
000003

001644
000004

001172
01037¢

GO3

10-SEP-78 :08__PAGE 33

;00 FUN 0 - BR7 THRU BRY

{4E Qb 4 QEVICE ON BUS

;SET UP DEVICE 2 INTR VECTCH
;SET UP DEVICE 2 PSW VECTOR

:00 FUN 0 - BR7? THRU BR4
; IF ONLY 2 DEVICES ON BUS
;BRANCH TO GO

;SET UP DEVICE 3 INTR VECTOR
;SET _UP DEVICE 3 PSW VECTOR
;00 FUN 0_- BR7? THRU BRY

; IF ONLY_3 DEVICES ON BUS
;BRANCH TG GO

;SET UP DEVICE 4 INTR VECTOR
;SET UP DEVICE 4 PSW YECTOR
;00 FUN O - BR? THRU BRY

;CLEAR R1 FOR COUNTING
:SET SIMULTANEOUS GO REGISTER

‘LOWER PS TO ALLOW INTERR_PTS

:ALLOW TIME FOR INTERRUPTS BY COUNTING

: COMPARE THE TWO )

'+ IF BUFFERS INCREMENTED IN CORRECT SEQUENCE, G0 TO NEXT
‘MOVE FOR TVPEOUT REASONS

:MOVE FOR TYPEOUT REASONS

sMOVE FOR TYPEQUT RERSONS

*MOVE FOR TYPEOUT RERSONS

TYPE ERR MSSG

::GO TO NEXT TEST

: **!il{-i!i*l'l'l"l***i**iiiiil*i*i*‘i**i****i****li***l*ii***i*****
3322122222232 I SIS LSS L2223 2212232222222 2222

174404 MOV 36, JBE1CRI
001790 gnpa ub,bsvcnr
EQ G
174444 LORD2: MOV $INTR2, 9BE2VEC
174440 MOV #PR7, 2BE2PSW
174386 MOV #36, JBE2CR]
001700 "MPB  #2,DEVCNT
BEQ )
174416 LORD3: MOV $INTR3, 3BE3VEC
1749412 MOV 8PR7 , JBE 3PS
174350 MOV 836, JBE3CR1
001709 CHPB 83, DEVCNT
BEQ GO
LORDNM:
17437C MOV $INTRY, 3BEYVEC
174264 MOV $FR7, JBE4PSW
174332 % MOV #36, 9BEHCR]
CLR 3
INC ISIMLGO
17777 MOV $PRO, PSW
JSR PC,CATR
CMPARE: CMP R1 DEVCNT
BEQ 15t12
001162 MOV DEVS, SREGI
001164 MOV DEVS42, SREGR
001166 MOV DEVS+4. SREG3
601179 MOV DEVS+6, SREGH
ERROR 10
BR 1ST12
INTRL:
INC Rl
MOV BE1DB, (R4)+
001204 MOV 81, $TMPY
BR INtRTN
INTRZ:
INC R1
MOV BE2DB, (R4) +
001204 MOV 82, STHPY
BR INYRTN
INTR3:
INC Rl
MOV BE3DB, (R4)+
001204 MOV 83, 3THPY
BR INTRTN
INTRY:
INC Rl
MOV BEYDB, (R4} +
001204 MOV 84, $THPY
INTRTN:
MOV (SP), $REGS
%§§ PC,EARTN

;RDD 1 TO COUNTER ON INTR
;MOVE RDDR FOR TYPEQUT

; INDICATOR FOR DEVICE 1

; BRANCH TO REST OF INTR RTN

:RDD 1 TO COUNTER ON INTR
;MOVE RDOR FOR TYPEQUT

; INDICATOR FOR DEVICE 2

; BRANCH TO REST OF INTR RTN

;ADD 1 TO COUNTER ON INTR
;MOVE ACDR FOR TYPEQUT

: INDICATOR FOR DEVICE 3
;BRANCH TO REST OF INTR RTN

:R0D 1 TO COUNTER ON INTR
:MOVE ADOR FOR TYPEOQUT
; INDICRTOR FOR DEVICE M

;FOR TYPEQUT OF PC
iEE_IF ERAOR CAUSED INTR
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OF GRANTS AND INTERRUPT TEST

PRSSING

002700
000143
005604
000340

011064

000001
011064

000003
011064

001172
000001
007340
173756
173746
173744
173730

010378

000001
000042

000c0!

174046

174034
174328

174014

00lig2
00116M
001166

001210
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13:08_ PARGE 34

HO3

i*iIiil}lilllilli§§!§lil!!*llll*ii**l*iilll!llilil*llll!*l*%l*i

s #TEST 12 g?R LEHEE (é HECK

¥THIS TEST WILL K _BUS A DRE S LINES 14 THRU 17
;¥BY DOING A FUN
#IF THE RDDRESSES DON’T EXIST THE INTERRUPT ROUTINE

:#{ILL IGNORE ANY NO SSYN ERROR.
R ittt T T T ST T R ST PR P EY T PP ST T T

1-DRTI-NPR TO THOSE ADDRESSES

tsT12:  SCOPE
ISR PC,CLRREG CLEQR CONTENTS OF ALL AVAILABLE DEYS
MOV 8PR3, PSW :PS=3
MOV 8BRK @BEIVEC  :SET UP DEVICE INTR VEC
ool MOV 8PR7.JBEIPSH  iSET UP DEVICE PSW VEC
ISR PC,ADLI + TEST ADDR LINES I4 315
BISB  #l,aBEICR2 :ELSE SET BIT O OF CR2(RDDR LINE 18)
ISR PC ADLI
BIC ¢ JBEICR2 :CLEAR BIT OCRDDR LINE 1B)
§égs ;g ggsicaa :CET BIT 1 OF CR2(ADDR LINE 17)
BISB  #3,3BEICR2 ELSE SET BITS 0 AND 1 OF CR2
:SETS ADDR LINES 16 & 17
JSR PC,AROLI
BR 15t13 30 TO NEXT TEST
i*ii*iiiitii***i*i!*§§*§!il!*ii*i!**i*i*i*****i***iii!*ii*i**!i
é*;i***!iii**ii!*i*i*{*iiiiil**!*i**i*!!i*!!il!*!i***!iii**!ii*i
MOV (sp) $REGS -FOR TYPEOUT OF PC
MOV gimpy INDICATOR FOR DEVICE 1
BIT u?éqo JBEICR2  ;CHECK FOR ALL ERRS EXCEPT NO SSYN ERR
BNE :IF ANY ARE SET,SEE WHICH ONES
CLR QBEICLR *ELSE CLEAR THE'NO SSYN ERR
s B8R EXBRK :AND EXIT
MOV 3BEICR1,SREGI  ;MOVES ARE FOR TYPEOUTS
MOV JBE1CR2’ SREGZ
MOV JBE1BA, $REGI
ERROR 11 :ERR ON ACCESSING Rl4 - AI7
- JoR PC,ERRTN :00 ERR CHECK SUB-ROLTINE
EXBRK: RTI sEXIT
i!!i***i**l*i*l*i!i*ili*li*i**iii*!****i*i!i*&ii*ii*iiiii*iiiii
:#TEST 13 CPU TEST FOR RCLO/DCLO SEQUENCE
- #THIS TEST CHECKS THE ASSERTION OF ACLO AND DCLO
' #AND THAT THE CPU TRAPS 1O THE CORRECT SERVICE ROUTINE,
s#]F THIS PROGRAM IS RUNNING UNDER ACT11 THIS TEST
:#WILL BE SKIPPED.
!**i*ili***ii*i*i*l*i***i**!**iliiil!*l*il!i*i*iii*liii*ii*ii!i
5T13:  SCOPE
MOV sl,STIMES . 1 ITERATION
157 42 éEE xr PROGRAM IS UNDER ACTI!
BNE TST1Y :*IF UNDER ACT, DO NOT PERFORM THIS TEST
s MOV #1,RS :INIT RS WITH A VALLE OF |
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836434

004730
000340
001176

010332
000020

0Clee!l

020300

006260
000340
0012Ce

001e0e
001202

000140
00ee24
00e246
000340
020310
177777
010000
173430
013161

000116
0C0cac

a7
3

103

(732) 10-SEP-76 13:08 PAGE 35
FOR ACLO-DCLO SEQUENCE
INC RS
4 ﬁpb gs THPY
?953?5 n8v u&h PSK
173722 MOV sERRCHK  9BE1VEC
73716 MOV 2PR7 ., aBE1PSW
LR gTMPl
000024 MOV $TMPPLR, PWRVEC
173628 BIS $81TO4, JBEICR2
JSR PC,CNTR
000024 MOV $PURFAL , PWRVEC
173506 .. BIC ¥BITO0Y, JBE1CR2
FRILCK:
020266 CMP #SCRLF, SPURMG
BEQ XTST
ERROR 13
XTST:
020266 MOV $SPOWER, SPURMG
BR TSTIY
;**i*i*i******i**ii**i*l***i!i*i
X122 2tI2E22TIZTILITISI LT T
YMPPUR:
020266 MOV #SCRLF , SPURMG
173550 BIC $8ITO4, IBE1CR2
IMP $PWRDN
;il*******i****i*i**i**!i!**i***
:2TEST 14 PARITY ERROR TES
s ¥THIS TEST WILL CAUSE P
: ¥THAT THE CPU TRAPS TO
:¥F IRST CHECKS THAT THE
:¥TRAP OTHERWISE IT SKIP
'*i****ii*****i**i**i**!i**l*i*i
tsTi4: SCOPE
000010 MOV #NODO, 10
000C12 MOV $PR7, |2
CLR STMP3
SEN
SXT §TMP3
7T $TMP3
BPL NXT
177776 MOV PR3, PSW
173540 MOV PBERR, IBE1VEC
0001:4 MOV $PBRTN' PBVEC
000116 MOV 340, PBPSW
173442 MOV $ATEND, JBE 1BA
173432 MOV -1 38E1CC
173434 BIS $81t12. IBEICR2
157 3BELCR2
173416 MOV #13161,38E1CRL
NOP
NXT:
000114 MOV $PBPSW, PBVEC
000116 MOV %0, PBPSL

:ADD 1 TO RS
:KEEP ADDING AS LONG RS RS POS
;éE?IsgIQR FOR CEVICE |

;SET UP INTR VECTCR

:SET UP DEVICE INTR PSW

; CLERR _TEMPORARY REGISTER(TMPL)

;SET UP SPECIAL POWER RTN

; INDICATE PWR FAILURE BY SETTING BIT H
;PRUSE FOR TIME

;RESTORE PWRFAL SEQ FOR A PWR FAIL
;MAKE SURE BIT 4 IS CLEARED

s IF THIS TEST IS CRUSE OF
:PUR FRIL --TYPE <CR><LF>
s IF_ EQUAL, EXIT TEST

s TYPE ERR MSSG IF FRILURE

;RESTORE TYPE OUT OF ’POWER’
:;G0 TO NEXT TEST
EEERERERERE MR RN A AR AL RRY
3NN I 3 3
;SPECIAL PWR RTN; OTHER THAN SYSMAC’S
:CHANGE PWR MSSG TO <CR><LF>

; CLEAR POWER DOWN/UP BIT

;GO TO THRT RTN

;*!fi*!****i***i*ii****i!*!i*i*§
ARITY ERROR AND CHECKS

THE CORRECT VECTOR, IT

CPU CAN HANDLE A PARITY

S THIS TEST

P22 IITTIZLIITIIISEISRIYS RS ST

;SET UP RESERVED INSTR VECTOR
s PSW=7

:SET $TMP3 = 0
:SET N BIT OF CC
:IF VALID INSTR, $TMP3 WILL = -l
:IF INVALID, STAP3 WILL REMAIN O
i1 CPNOT="35,40,45,0R 70,60 TO NEXT TEST
;SET UP DEVICE INTR
tSET UP PARITY BIT VECTOR
;SET UP PARITY BIT PSW

;SET UP ADDR REG
:SET UP_CYCLE COUNT

:SET BIT 12 FOR PARITY ERROR

:SET OFF PARITY ERR SEQUENCE

:TRY FUN_1-DATO FROM CC-NPR-INTR ON DONE(7)

;ARLLOW TIME FOR ATTEMPTED XFER

+RESTORE
:TRAP CRTCHER HERE RND
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006262
D0B2E4
00270
006274
006300
006304
006312
006314
026320
006324
006324
006332
006334
006340
006344
005350
006352
006356
006362
036362
006370
006372
006376
006402
006406
COBN10

Ti4

912737
012737
000417

011637
000002

012777

012716
000002

000004
004737
012703
012704
004737
0228737
100115
012703
012704

123737
100505
004737
004737
022703
001365
012703
012704

123737
100466
004737
004737
022703
001365
0004SE

017737

MACY1l 27:732)
PRRITY ERROR TEST

000012
000000
001172

000001
010376

000000
00bi7e

£02700
000000
177777
007470
000002

161610
0lbikl

001115
010570
007470
107070

167777
010000

00111S
010570

007470
167777

173166

J000.0
Qoo0!2

001204

173336

001700

001103

Cul10s

001712

JO3

10-SEP-76 13:08 PRGE 3b

MOV #i2, 10 ;AT RESERVED

MOV 80,12 : INSTRUCTION VECTOR
PBERR BR 15ti1s : :BRANCH TO NEXT TEST IF PARITY TRAP OCCURRED
[ il
MOV 01 $TMPY :IND cSTon ?33 6 ?E
TSR P ERRTN :CHECK 70 SEE IF ANY enqons OCCURED
RTI *EXIT TRAP

i**l*****lili****************iii**l*l!***llll**lil*l*i!ll*ll*ll
*!*****il**!****i*l******i***i!iii**l*i!*i*l**i**i*iiii*!**l***

PBRTN: :PARITY BIT TRAP RIN
MOV 80, IBE1CR2 ' CLEAR PARITY BIT ERROR -MUST BE DONE
:BY MOVING 0(S) TO BEICR2
MOV #NXT, (SP) :SET STACK FOR NEXT TEST
NODO: RTI

******i!l*i*!!ii***************i**l******i*******i*!*i**t*i*iii
- #TEST 15 MULTITRANSFERS I

*#THIS TEST WILL CAUSE ANY BUS EXERCISERS, UP TO 4,

:¥T0 CREATE A LOT OF TRAFFIC ON THE BUS AND

+¥CHECK THAT THE CPJ CAN HANDLE IT; ALL DEVICES

: ¥ARE SET OFF SIMULTANEOUSLY
!*4*i*ii*i*i*ii*!i**l!!*ii*i*!l***il!*iii**l!i!*iil***ii*i*ii**

tST1S:  SCOPE

TSR PC,CLRREG :CLEAR CONTENTS or _ALL AVAILABLE DEVS
MOV 0’ R3 !SET DATA PATTERN = O
MOV a1?7??? RY :SET DATA PATTERN = ALL 1°S
JSR PC,MULT! :LOAD & EXECUTE ALL DEVICES
CHP 42 DEVCNT ARE THERE MORE THAN & DEVICES”
BPL 15t1e :1F 2 OR LESS, GO T0 Nsxr TEST
MOV #161610,R3 t SE LOAD R3 AND RY WITH
s MOV 801B161 R4 : ANGTHER PATTERN
CMPB  SERMAX,S$ERFLG  ;MAX ERRS FOR THIS TEST OCCURRED"”
BMI TST16 :*BR IF YES TO NEXT TEST
JSR PC,RITATE s ROTATE DATA PATTERNS
ISR PC MULTI :LOAD 8 EXECUTE ALL DEVICES
CHP 107070, R3 + IS R3 = 107070”
BNE 5§ :IF NOT nornrs AND DO AGAIN
MOV 2167777 ,R3 'ELSE MOVE NEW PATTERNS
- MOV 010000, RY s INTO R3 AND R4
CMPB  SERMAX,SERFLG  ;MAX ERRS FOR THIS TEST OCCURRED?
BM] 1ST16 .BR IF YES TO NEXT TEST
JSR - PC.ROTATE kornrs DATA PATTERNS
ISR PC MULTL :LORD 8 EXECUTE ALL DEVICES
CHMP n167777 R3 :IS R3 = 167777 AGRIN?
BNE 108 :IF NOT,ROTATE AND DO AGRIN
B8R 1ST16 GO TO NEXT TEST

i!i!!iii*iil*i*il!*iIi*i*!!*l*iiii***l!*i*******l!i*i*i*****ii*
i***i!*i*il!!!!***iii*l*il**!*********!*li*i***l*ii**i**l**ii*l
!lilli!!liii!!!ii*iliil!*l*i!*liliii*il*iii!iiii*!**i****l!i*li

ERV]:
é MoV #BE1BR, DATAL ;MOVE RDDR IN BEIBR TO DRTRL AND
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EXERCISER

P11l

006420
Q06426
006434
006436
006436
00B4YY
00BY4S2
006460
00e462
ogs4e2
008470

006544

006S4E
006SS0
006554
00Oesen
00BSE4
008570

006574
006602
02e6l0
00s6lE
0gss24
006632
006640
O0bt46

006650
006656
006bb4
00ek72
006700
006706
006714

006716
006724

T1S

162737
012737
000435

017737
162737
012737
000423

017737
162737
012737
000411

017737
162737
012737

005237
011637
004737
00000e

000004
012702
012705
004737
004737
004737

012737
012777
012777
012777
012777
012777
022737
001467

012777
012777
012777
012777
012777
022737
001444

012777
012777

MACYLl 27(732]
MULTITRRANSFERS I

10-SEP-76 13:08 PAGE 37

KO3

;SUB 1 TO GET ACTUAL HDDR
s INDICATOR FOR DEVICE 1
:BRANCH TO INK

;MOVE ADDR IN BE2BR TO DATA2 AND
1SUB 2 TO GET ACTUAL AODR

; INDICATOR FOR DEVICE 2

s BRANCH TO INK

;MOVE ADDR IN BE3BA TQ DATA3 AND
sSUB 2 70 GET ACTUAL ADDR

: INDICATOR FOR DEVICE 3

:BRANCH TO INK

;MOVE _RDDR IN BE4BA TO DATAY AND
:SUB 2 TO GET RCTUAL RDOR
: INDICATOR FOR DEVICE 4

; INCREMENT REG
:FOR TYPEQUT OF PC
CHECK FOR ANY ERRS

*i*i*i**!******i***!***********i*****i********i******!*!**i****

3 3336 3696 36 36 36 3636 63 96 363 36 6 36 398 36 3636 336 36 36 36 36 36 36 36 36 36 38 36 36 36 36 36 36 36 36 36 36 36 36 96 36 3 36 3 0 36 3 6 36 30 0

; ¥THIS TEST WILL HAVE THE AVAILABLE EXERCISERS DOING

:#VARTOUS TRANSFERS AND/OR INTERRUPTS AT DIFFERENT

: ¥REQUEST LEVELS TO FURTHER CHECK CPU HANDLING CAPASILITIES
- kR R RS

END OF PROG

;RS = THE 8 OF DATA WORDS

CRERTE THOSE WORDS IN BUFFER MEMORY
:SET UP PATTERN IN MEMORY BUFFER ARER

:CLEAR CONTENTS OF ALL AVAILABLE DEVS

;PS=0
:SET UP DEVICE 1 INTR VECTOR
UP DEVICE 1 PSW VECTOR

SET UP ADDR REG
"UP CYCLE COUNT
:D0_FUN_2-DATOB FROM CC-NPR-INTR ON DGNE(6)
sCHECK_FOR MORE THAN 1 DEVICE

:IF NOT, GO CHECK RESULTS

;SET UP DEVICE 2 INTR VECTOR

:SET UP DEVICE 2 PSW_VECTOR

+SET UP CYCLE COUNT FOR 1000 XFERS
:SET_UP ADDR REG=1ST LICATION AFTER PROG
:D0 FUN 1-DATIP-NPR-INTR ON DONE(7)

s CHECK FOR MORE THAN 2 DEVICES

: IF NOT, GO CHECK RESULTS

000001 001712 SUB #1,DATAL
000001 001204 MOV 1 STHPY
BR INK
SERV?:
173156 001714 MOV JBE2BA, DATAZ
000002 001714 SUB 82, DATA2
000002 001204 MOV 82, STMPY
BR INK
SERV3:
173146 001716 MOV JBE3BR, DATA3
000002 091716 SUB $2,DATA3
000003 001204 MOV 13, STMPY
BR INK
SERVY:
173136 001720 MOV aasqan DATAY
000002 001720 SuB 2.DATAY
000004 001204 I MOV aw §TMPY
001164 INC $REG2
001172 MOV (SP) , SREGS
010376 JSR PC,ERRTN
RTI SEXIT
S%TEST 16 MULTITRANSFERS Il
t5T16:  SCOPE
020310 MOV $ATEND, R2 i R2
065000 MOV #5000, RS
011020 JSR PC, DOJP
011132 ISR P, TSTCVR
002700 JSR PC, CLRREG
000000 177776 MOV $PRO, PSW
007334 173050 MOV %51 éeslvsc
000340 173044 MOV $PR?, 9BE 1P :SET
022310 172760 MOV snTEho+aooo aazlén
176000 172750 MOV BEILC  ;SET
015651 172746 MOV u15551 aesxcal
000001 001700 CMP 21, DEVENT
BEQ 18’
007366 173006 MOV %52, JBE2VEC
00030 173002 MOV $PR? . JBE2PSW
177030 172724 MOV »mMa%mc
020310 172720 MOV $ATEND  JBE2BA
002551 17271M MOV #2561, 9BESCR1
00002 001700 CMP 82, DEVCNT
BEG 18’
007420 172744 MOV 53, JBE3IVEC
000340 172740 MOV #PR?, JBEIPSW

;SET UP DEVICE 3 INTR VECTOR
:SET UP PSW VECTOR
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P11

006732
006740
006748
067SY
06762

00676M
006770

007026
007032

T16

012777
012777
012777
UEE?g?
0C142l

00S037
012777
Cie77?
012777
052777
212777

012700
004737

MACYL]
MULTIT

176776
020310
004005
000003

001170
007436
000340
175000
040000
000021

001606
010744

2r(732)
RANSFERS Il

172872
172666
172662
001700

172676
172672
172634
172636
172624

1%:

MOV
MOV
MV
CHP
BEG

CLR
MOV
MOV
MOV
BIS
MOV

MoV
JSR

LO3

10-SEP-76 13:08 PAGE 38

#-1002, IBE3CC
SATEND, IBE3BA
#4005, JBE 3CR1
rg,oeﬁcnr

SREGY
#S4, JBEYVEC
$PR? , aBE4PSW
#-3000, BEHCC
#8I1T14 IBEYCR2
821, 28E4CR1

#BE1CR1,RO
PC,8KGD

;SET UP CrCLE COUNT

;SET UP RDDR_REG

;00 FUN 2-DATI-BRS

;CHECK FOR MORE THAN 3 DEVICES
; 2F NOT, GO CHECK RESULTS

:USE REGY TO COUNT INTRS
*SET UP DEVICE 4 INTR VECTOR
:SET UP PSW VECTOR

:SET UP CYCLE COUNT

:SET TIME DELAY BIT OF DEVICE 4
:D0 FUN O-BR7

;USE RO TO POINT TO D

EVICE 1'S CRL
; PERFORM BACKGROUND ROUT

CE
INE

SORNTZENGZEN /N ZEN D RN /BN /RN /RN /EN S/ EN S /AN RN /RN AN /RN /BN /RN
$/ENT /BN RN /RN /BN AN /AN JENTZEN S /RN /RN ZEN RN /RN /RN /RN /RN /RN
;BE!l TRANSFER CHECKS

s/\#/\k/\/
S/INESI\R/ I\R/

007036
007042
007050
007054
007056
007062
007064
007072
007074
007074
007100
067104
007112
007114
007114
007122

0le702
012737
023702
001417
023722
001004
062737
000766

014237
010237
013737
104021

022737
001470

AN YAAN VEAN YERN YAAN YEAN YEAS YRR VAANY VAN VAAN VEAY VAR VAN YEAN
SNE/INE/N\R/\R/\R/\R/I\R/I\R/I\R/\R/ D\ R/ I\R/ 3\ &

AN YA\ 74
022310
176000
0oL?v12
001164
000002
001162

Q01160
001164

000001

001164

10%:

0011l6M4

12%:

Q011ES

14%:

001700

SATEND+2000,R2
#-2000, SREG2
DATAI, R2

148

$REG2, (R2)+
12¢%

82, SREG2

10$
-(R2),$REG!
R2, SREGO
$REG2, SREG3
21

81 .DEVCNT
15ti7

:USE R2 TO POINT TO 2000 BYTES AFTER END OF PROGRAM
:SET UP SREGE WITH EXPECTED RESULTS

:CHECK FOR 4000 BYTES PAST END OF PROGRAM

IF EQUAL, GO CHECK FOR ANOTHER DEVICE

*ELSE COMPARE EXPECTED RESULTS WITH THAT IN R2

:IF NOT EQUAL, GO TO ERR MSSG

: INCREMENT RES2 AS CC WOULD

AND GO BACK TO CHECK NEXT LOC

;MOVE R2 TO REG S FOR TYPEQOUT

;TYPE ERR MSSG

; CHECK _IF ONLY 1 DEVI

CE SHOULD HAVE OPERRTED
;;<IF EQUAL, GO TO NEXT TEST

H
E

s 7ENS /RN /RN /RN /N /RN /RN /RN /RN /RN /RN /RN /RN /RN /AN RN /AN /RN
S/ENI/ENS/ENG/EN ZEN /RN /RN /RN /RN TN /RN /RN /RN /RN /RN /RN /RN /RN
:BE2 TRANSFER CHECKS
;/:\*/:\i/:\i/:\*/:\*/:\!/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\!
VAR TERAX YAAN YERN YEAY YAAN VEAX VARN VEAN VAR YAAN VRN VEAR YAAN VEAN ZHAAN VEAN Y4\ |

007124
007130
007134
007136
007142
007144
007150
007184
007182
007164
007164

012701
023701
001413
022721
001772
014137
010137
012737
104020

022737

020310
001714

0S2s25
001162

001160
052525

000002

cs:

001166

001700

MOV
CHP
BEQ
CHP
BEQ
MOV
Mox

MO\
ERROR
cmMp

$ATEND, R1
DATP2, R1

BS
4052525, (R1) +
Z(R1),SREGI

R1,$REGO
58%2535,5&503

#2, DEVCNT

:USE R1 T0 POINT TO ENC OF PROG

'CHECK FOR 2000 BYTES PAST END

tIF EQUAL, EXIT

:ELSE COMPARE EXPECTED RESULTS WITH Rl
:IF EQUAL, GO CHECK NEXT LOC

:MOVE R1 Y0 REGL FOR TYPEOUT

;ELSE TYPE ERR MSSG
;CHECK IF ONLY 2 DEVICES OPERRTED
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DZkUAC.P T16 MULTITRANSFERS II
1869 007172 0O0144M BLQ TST17 ;3 ¢IF EQUAL, GO TO NEXT TEST)

/*\ EANTA ANFL ANFL ANVL ANV ANNE ANFLANVL ANVE ANVL ANFL ANV ANNZ ANVL ANVL ANFL AV

BN\ /BN /*\-/l\ VA ASFE AN PA ANVE ANVL ANFL ANPL ANDL ANVL ANVE ANVL ANVE ANFL AV L AV
+BE3 CHECK ROUTINE

1IN\ R/ \*/ AC VA AN VAR YEAY YAAN YEAX YEAX VERN YEAN PERX YEAN VEAX YARN VARN TEAN AN |

-/-\!/-\*/:\!/:\*/:\i/:\*/:\*/:\*/:\*/:\!/:\!/:\!/:\*/:\*/:\*/'\*/°\§/'\!

1877 007174 105777 172436 16%: T5TB JBE3CR! ;CHECK IF DEVICE 3 DONE

1878 00720C 100401 BMI 20% : IF_YES, CHECK NEXT DEVICE

1879 007202 000774 BR 169 :AND GO’'BACK TO SEE IF DONE YET
1880 007204 208:

1881 007234 022777 176002 172416 cHpP #-1776,dBE30B  ;CHECK FOR CORR VALUE IN BE3DB
1882 007212 001407 BEQ 25% :IF EQUAL, SKIP ERR TYPE OUT
1883 007214 017737 172410 001162 MOV JBE30B, SREG] :MOVE FOR’ERR TYPE OUT

1884 007222 012737 176002 001164 MOV %-1776, SREGS

1885 007230 104032 ERROR 32 ; TYPE ERR MSSG

1886 007232 25%:

1887 007232 022737 000003 ©C1700 CHP #3,DEVCNT ;CHECK IF ONLY 3 _DEVICES QFERATED
1888 007240 00142l BEQ 1517 :s<IF EQUAL, GO TO NEXT TEST

S/ENI /BN /RN /RN RN /RN /RN /RN S RN /RN /RN S RN /RN /RN /RN END /RN /RN

/*\ VE ASTVAASVA NSTVAASVAAYRA AS VA ANVE ANV4 AN VL ASNL ANVL ANVE ANVL ASVL ANVZ ANV2 AN
:BE4 CHECK ROUTINE

s/:\¥%/: \i/ - AX YAAX VEAN YARN VAN YEAN YERAN YEAN YEAN VAN VAN VERN YERAN VARN JARN VAN 4

/ \E/ \%/\%/: \*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*/:\*

1896 (007242 22s:

1897 007242 105777 172404 TS78B aBEYCRI s TEST IF DEVICE 4 IS DONE

1898 007246 100375 BPL 22% IF NOT, GO BACK TO DELRY RTN

1899 007250 (022737 002000 001170 CMP #3000, SREGH CHECK }F REGY COUNTED 3000 INTRS

1900 007256 001407 BEG 268 :IF EQUAL SKIP ERR TYPE OUT

1901 007260 013737 001170 0011&2 MOV SREGH, $REG] MOVE FOR TYPE OUT

1302 007266 012737 003000 001164 MOV 33000 $REG?

1903 007274 104033 ERROR 33 : TYPE ERR MSSG

1304 007276 2ks:

1305 007276 Q42777 040000 172352 BIC #$BITIY,dBEYCR2 ELSE CLEAR TIME DELAY BIT

1906 ********i************k*********i*******************************

1807 *TEST 17 DUMMY END OF PROGRARM

1308 R EEEEREERENEEEREE R R RN IR FR RN E RN AR RERE R R R R EE RN F

1309 007304 000004 ts117: scope

}gi? 007306 012737 00000! 001210 MoV #l,STIMES ;300 1 ITERATION

1912 007314 017700 171624 MOV J%$TKB, RO :MOVE READ BUFF CONTENT: TO RO

1313 007320 022700 000210 CMP %210, RO DOES THE VALUE = "tH" °

1914 007324 001001 BNE 10% IF NOT GO TO 10%

181S 007326 000000 HALT ELSE HALT THE PROGRAM

1916 007330 10%:

1917 007330 000137 015436 JMP SEOP

1918 § 3R IO HHEHHOHHOEHHEHHEHE

1919 RN RN IR RN E IR R R REERIREHRREEEERRER IR

{ggg 007334 61:

1922 007334 017737 172244 001712 MOV aBE 18R, DATAL ;MOVE ARDDR IN BELBR TQ DRATAl AND
007342 162737 000002 00171¢ SUB OE,DRTAI S B2 T0 GET ACTUARL RDDR

——
DD
M
L)

007350 012737 000001 001204 MOV #1,STMPY :SET INDICATOR FOR DEVICE 1
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DUMMY END OF PROGRAM

172224 57 ABE1CRI ; TEST FOR ERROR
BPL EXS :IF PLUS, EXIT
- BR CHEX tELSE FIND CAUSE OF INTR
172226 00i714 MOV JBE2BA,DATR2  ;MOVE RDDR IN BE2BA TO DATA2 AND
000602 001714 SUB 82, DATA? 'SUB 2 TO GET ACTUAL ADDR
000002 001204 MOV #2. STMPY :SET INDICATOR FOR DEVICE 2
172206 ST JBE2CRI :TEST FOR EFROR
BPL EXS s IF PLUS EXIT
3 BR CHEX :ELSE FIND CAUSE OF INTR
000003 001204 MOV %3, STMPY :SET INDICATOR FOR DEVICE 3
172204 ST aetacn1 *TEST FOR ERROR
BPL EXS :IF PLUS, EXIT
o BR CHEX +ELSE FIfID CAUSE OF INTR
001170 INC $REGY : COUNT DEVICE 4°'S INTRS
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DALRC. 1 DUMMY END OF PROGRAM
13492 DOTHN2 Q12737 02000M 201204 MOV 0, STMPY .SET INDICATOR FOR DEVIZE 4
1943 80480 Q0STer IS21Te 18T 384CR] :TEST FOR ERROR
1948 DC7984 100004 BFL EXS :IF PLUS, EXIT
1348 DC0TuEs CHEX:
1946 O0rwSe 011637 Q01172 MOV .SP),SREGS -FOR TYPEOUT OF P
194% £Qryb2 Q04°3" CIC3Te ISR pC, ERRTN ELSE FIND CRUSE OF INTR
1949 0OTuSE EXS:
1943 0JTube 000002 RTI
1982 SRR RER R R RN AR RN R R PR RR R R R R R R R R R R AR RRERRFERRARERRES
1951 s RBERRBRERRRERREERERRE PR R IR IR E R RSB R AR R R REER AR RS R ERERL RS
1852 007NTO LT
1353 Q00T4"0 212702 020310 MOV BATEND, R2 :R2 = END OF PROG
1884 3C4r4 [lerds 06S0C0 MOV 85000, &S RS = THE & OF DATA WORDS
iS85 Q07S00 OONT3T 511026 ISR PC, DOUP :CREAYE THOSE WORDS IN BUFFER MEMORY
(856 DOSTSOM4 004T3T 011132 1SR PC’ TSTOVR :SET UP PATTERN IN MEMORY BUFFER AREA
1887 Q037510 012777 020310 17E0eb MOV s~YEND,SBEIBA  ;SET REG ADDR= 1ST LOCATION AFTER END 4F BRIGRAv
198 007516 (012777 176000 172356 MOV $-2000.98E1CC  :SET CYCLE COUNT FOR 2000 XFERS
1888 (0T824 Oig77r 00gvl2 172126 Y 8SERV] @BEIVEC :SET UP DEVICE INTR VECTOR
L9g0 007832 D12777 33030 172122 N $PR? IBEIPSW  :SET UP DEVICE PSW VECTOR
196] 0OFE40 052777 040000 17204 BIs 881714, 9BEICR2 :SET BIT 14 FOR TIME DELAY ENABLE
1982 €754 Qlezzr O42Se0 172032 MOV #42560, 0BEI1CRI ;D0 DATIP/DATOB-FUN 1-NPR-INTR ON DGNE(7)
s8c3 QQ0rBsy 122737 O000DC. 001700 CMPB a1, DEVENT :TF MORE THAN 1 DEVICE, LORD "HEIR REGISTERS
iggg ggzggs JChe - BEQ 6§ :OTHERWISE BEGIN TESTING
1968 DO7SEY Q12777 006436 172072 MOV $SERV2, 3BERVEC :SET UP DEVICE 2 INTR VECTOR
1387 Q07872 012777 000340 172086 MOV sPR?, JBE2PSW  :SET UP DEVICE 2 PSW VECTOR
1368 007800 012777 Ce0310 172Qiz MOV sATEND, #BE2BA  :SET UP ADDR REG FOR SAME LOCATIINS RS DEVICE !
1329 DO7eDE 012777 177503 17eCds MOV s-1000.9BE2CC  :SET CYCLE COUNT FOR A 1005 XFERS ,
1870 DO7el4 Qla77? Q024510 172900 MOV 824510, 9BE2CR!  :DC DATIP/NO ROTATE-FUN 2-ER&-INTR ON DCME(&)
1971 007B22 122737 000002 001700 CMPB 2, DEVLNT :IF MORE THAN 2 DEVICES, LORD THER REGISTERS
igzg 88;?33 001451 45 BEQ 3 :OTHERWISE BEGIN TESTING
' -] .
1874 (07632 012777 000340 172032 MOV 8PR7, 28E3PSW  :SET UP DEVICE 3 PSW VECTOR
1375 (007880 015377 171784 MOV R3, 3BE 308 :MOVE PATTERN IN R3 TO DCEVICE DATAR RES
1976 DOC7eds 012777 006462 172016 MOV 85ERV3. SBEIVEC :SET UP DEVICE INTR VECTOR
1977 097682 012777 022310 171784 MOV sATEND42G00, 98E38R  ;SET UP ADDR REG
1378 0O7E6C 012777 177000 171794 MOV $-1000,38630C  ;SET'UP FOR 1000 XFERS
1979 007eeb 052777 Q40000 171746 BIS s8IT1G JBE3CR2 :SET BIT 14 FOR TIME DELAY ENABLE
1380 007E™ (Qlar?? 003160 171734 MoV #3160,9BE3CRL  :D0 DATO-FUN [-FROM CB-NPR-INTR CN CONE.T)
1881 00770 122737 000003 001730 CMPB 83, DEVCNT :IF A 4TH DEVICE, GO AND LOAD REGISTERS
iggg 8gzzi2 o014l cs BEG X :OTHERWISE BEGIN TESTING
f/ : .
1984 007712 010477 171726 MOV R4, 3BE4DB :MOVE PATTERN IN R4 TO DEVICE DATA &EG
1986 007716 012777 000340 171752 MOV 8PR7 JBEYPSW  ;SET UP DEVICE 4 PSW VECTIR
1886 007724 C12777 006506 17174e MOV 8SERYY JBEYVEC :SET UP DEVICE 4 INTR VECTOR
1887 007732 G12777° 024310 171715 MOV SATEND4000, 9BEYBR  :SET UP ACDR REG
1688 007740 012777 177000 171700 MOV #-1003,98E48C  ;SET CYCLE COUNT FOR 1030 XFERS
;ggg gg;;g& 012777 003104 171676 s MOV 83104, dBEYCRI ;D0 DATO-FUN 1-BRS-IN®R N DONE
1947 007784 008277 171616 INC ISIMLGO :START DEVICES SIMULTANEJUSLY

WL S VE ISTL A3 V4 ARVA ANVA AYNA ANYZ AV VA ASVE ANWE ANVZE ANTE ANPL ANRE ANNE ANNE ANDE A
VE XNNL X3VL S VE BXXL A VE ANTA AN A ANV RV R AN RA ANWA AN A ARUE AN FE AN R ANE AN AW
:BACKGROUND ROUTINE FCR MULTITRANSFERS I

<897 007760 012737 000C0. 0QO0ile2 MOV sl,SREG] :MOVE 1 TO TEMPORRRY REG




CO4

JNIBUS EXERCISER MaCYll 27732} 10-SEP-76 13:08 PRGE 42
DoRURC.PLI Tiv DUMMY END OF PROGRAM
1338 007766 012701 0Clie2 MOV #$REG],R! +SET UP Rl RS POINTER
1999 Q0v 72 00S!2l 73 COM (R1)+ : COMPLEMENT TEMP REG
2020 00 COBQMNIL ROR -(R1) +ROTRATE CONTENTS RIGHT
2001 90TTTe 123737 OCITO0 {QClied CMPB DEVCNT, $REG? +CHECK IF ALL DEVICES ARE LONE
2032 010204 1C13%e 8HI o9 «IF NOT, CONTINUE WITH BRCKSRCGUMD RTN
=023 ;i}iii;*}i}iiiiiiQiiiliii}it*liii!iii!iilia!iiiii*i*ii!iiio!**if

R AN FE ASIE AU ANNE AVSE ASDE AUNE ANR2 AVFEANEE ANDZ ANNE AVNEE ANNE AVNNE ANVE AE4 AV
R AR ANIE AN AW AR AN AN VA ANIE ANRE AN AND4 ANNE ANEE ARNE ANFE ANPL AVRE AW
:DEVICE ! TRANSFER CHECKS
+THERE ARE NO CHECKS FOR BEZ
(AN SEANY BEAY TN REAY FEAY FEAN PARNY FEENY JEAN FEAY SRR VAAY YEARN AN FEAN FARN FEAN |
[AY BEAX BEAN FAANY YEAN ZEAN FEANY BEAREANY RERNY FEAN FARNY FERAN FARN FERY FJEAY YEARN FEAN |

2012 010006 Q42777 040000 ITISTE BIC #BIT1Y,3BEICR2 ;CLEAR TIME CELAY BIT

£13 Qi1 Gl Geo3Is s MOV #ATEND, S0 :START CHECKING FOR CORRECT XFERS
3015 Q10020 122720 009125 SMPB 8125, (RO)+ s COMPARE_LOWER BYTE

$01€ 010C34 001012 BHE 208 :IF NOT EQUAL, BR TO ERR MSSG
sCi7 010026 023700 021712 ¢MP  DATAL,RO :1S THIS LAST BYTE COMPARE®
20i8 010932 001422 BEQ 95 :IF 50, BR T0 9§

2019 Q10034 122720 000124 CMPE 8124, (RO)+ *ELSE COMPARE UPPER BYTE

£32C 0I04C 0810CE BNE 22§ :IF NOT EQUAL, BR TQ ERR M553
£38] 010042 (23700 Co1T12 CMP  DATAL,RO :1S THIS LAST BYTE COMPARE?
2032 010046 OCI4I4 BEG 9§ :IF S0, BR T0 3§

2023 010050 000763 BR es :ELSE CHECK NEXT ADDR -

2024 (010682 208: :

2036 010052 13570 TSTE  =(RO) :SUB | TO'GET ERR ADCR

203t (010084 OGOMC! i BR 248 :30 DO MOVES FOR ERR MSSG
2527 010086 228:

2233 012086 Q05740 ST -(RO) :SUB 2 TC GET ERR ADDR

£029 010060 24§:

223C 0i00B0 011037 001162 MOV (RO), SREGI :MOVES ARE FOR ERR MSSG

2031 0100e4 019037 00116C MOV RO, SREGO

2332 010073 012737 CS2125 00116k MOV 8052135, $REG3

3033 010076 104015 ERROR 1S ;ELSE TYPE ERR MSSG

2024 010105 9:

2035 0.CI00 022737 (0O00O! 001700 cMP 81, DEVCNT ;IF ONLY ONE DEVICE

2036 OICI%6 0OI447 2cs:  BeQ 138 : IF_NO MORE DEVICES,EXIT RTN
£037 £i5110 122737 000002 001730 CMPB 82, DEVCNT s CHECK FOR MORE THAN 2 DEVICES
2038 DBifliE 201773 geQ 258 :IF NOT, EXIT TEST

< /B /BN BN /BN /BN /BN RN BN /RN RN ZEN T JEN S ZRN S Z RN /BN SR\ /RN SR\

;/i\:/!\:/G\:li\:/i\:/l\;/i\:/i\:/l\:/!\:/i\:/l\:/l\:/i\:/i\:/i\:/i\:/!\:
:8E3 TRANSFER CHECKS

;/:\i/:\i/:\i/:\i/:\!/:\i/:\l/:\G/:\l/:\il:\i/:\l/:\!/:\i/:\i/:\l/:\!/g\l

VAR ZAAN VAR YAAY VAN YVEAN FARN VAN FEAN VAN 242X JEAX YARY TA RN TARN JEAN YA JAAN |
2046 010120 Q42777 040000 171514 BIC 8BIT1M DBE3CR2 ;CLEAR TIME DELAY BIT JF DEVICE 3
2047 010126 012700 02310 MOV sRTEND42000,R0  ;CHECK NEXT 2000 LOCATIONS
£048 010132 023700 001716 108:  CMP DATA3, RO :CHECK FOR 2000 XFERS _
g4 01013 0O0IN11 BEQ 118 - 1F SO, CHECK NEXT BLOCK.
€250 0ICIN0 02C320 CMP R3, (RO)+ :TEST FOR CORRECT PATTERNS
051 01d14e 001773 Bea 10§ :IF NO ERR, CHECK ANOTHER LOC _
20€z C.C01+44 (0il337 20lies MCV R3, $REG2 :THE MOVE 1S FOR TYPEGUT RERSONS
£082 030180 QINC37 001162 MOV -(R0), SREG!




DO4

UNIBUS ENERCISER MACYLL 27(732) 10-SEP-76 13:08 PAGE 43
OokURC.PLL Tie DUMMY END JF PROGRRM
2254 013154 Q10937 0CLie0 MUV RO, SREGO
2255 QICIeQ 10401k ERROR 1b 1ELSE TYPE ERR MSSG
2056 Q12182 - 118:
20587 0210162 122737 000003 0017C0 CMPB 83, DEVCNT +CHECK FOR MORE THAN 3 DEVICES
2058 O01017C 001416 _ BEG 134 + IF NO MORE DEVICES GO DO MEXT PRTTERN
R ANA AL AWK AL ANNZ ANIE ANNL ANIL AN L ANIL AN PL ANNS ANDE ANIL ANNE ANVL ANPL AW

IR AHEE ANRE ANNE AN AVEE ANEE ATEE AVPZ ANFA ANFL AVFE ANFE ANRE AL ASFE ANNE AL AN
+BEY TRANSFER CHECKS .

Y ZEAN BEAN FERY VAN YEAX FEAY YAAX YSAN VAAY YAAN YEAN FAAN ERAN VAR FEAY VARE REAX

Y IEAS ZEAY YAAY YEAY VAN BEAN YSANY FEAY FAANY YEAN YEAN JAAN VAN YAAN YEAN VERN YERN |

208¢ Q010172 C1270C 0243.0 MOV SATEND+4000,RC ;CHECK NEXT BLOCK OF 2000 LOCATICNS

2267 Q10176 023700 001720 12%: CMP DATAY,RO ;CHECK FOR 1000 XFERS

2358 C1020c 00181l BEQ 13% :IF SO, CHRANGE DATR PRTTERNS 3 START OvER RGAIN
2Cs3 010204 020420 cMP R4, (RO)+ ;ELSE EHECK FOR CORRECT PATTERNS
20°0 010206 001773 BEQ 124 +IF NO ERR, CHECK ANOTHER LOCATION
2C71 010210 010437 0011&6 MOV R4, $REGI s THE MOVE }s"FOR TYPEOUT REASCNS
20re 010214 014037 201lE2 MOV -¢RD), SRES!

2073 010220 010037 001180 MO\ RQ, SREGO ,

2074 010224 104017 ERROR 17 +ELSE TYPE ERR MSSG

2375 (1228 13%:

2076 C0i0e226 000207 RTS PC

eldv? SSLLI AL EII I IS 0702070070080 0000000010/ 7700000007070 700 70070077

207 R R R AN N R A N N R AR VN N NI SN N N VRN N VNN IV

2079 A e e R R R A A R e

208C 012230 3TVEC: R

2081 010230 00S090 CLR RO ;RO IS COUNTER

2082 010232 012701 010266 © MOV 831 Rl :R1 IS ADDR OF INTR RTN

2083 010236 012702 00CS!0 MOV 8510, R2 ;R2 IS DEV INTR VEC ADDR

2384 010242 58:

2085 (010242 Q10122 MOV Rl,(R2)+ :LOAD INTR RTN INTQ INTR VEC

2086 0i0244 012722 000340 MOV #PR7, (R2)+ :LOAD INTR_PSW

2087 (010950 062701 000026 A0C  6.Rl :GET NEXT_INTR RTN

2388 (010254 005200 INC RO ;s INC COUNTER

2089 010256 020037 001700 cMP RO, DEVCNT +ARE ALL AVAILABLE VECS LOADED?

233C 010262 001367 BNE SS ; IF_NOT, GO RAND LORD NEXT ONE

2081 010384 000207 RIS PC :ELSE EXIT

2392 ;!iiiii!liiiii*iiii*iiiii*ii*iiiiiiiiiiiiiiiii!iiiiiitiiiiiii*i*
5394 CEREERRERERRERERERRRERRERRERRERERRERRERRR R ERRRRREERRRRRRERERIAY
295 : THE FOLLOWING INTR ROUTINES SHQULD HANDLE ANY ERRORS

0% ¢ WHICH MIGHY OCCUR BEFORE THE PROGRAM MRS R CHANCE TO

sggg : PRCPERLY CHECK OUT ALL DEVICES AND SET UP THEIR INTR VECTIRS

2098

2100 010266 Ql:

elCl Clgeee 012737 000001 001204 MOV 8],$TMPY ; INOICATOR FOR DEV I

cl02 010274 000413 BR XQ

2133 010276 g2:

214 010276 012737 000002 001204 MOV 82, 3TMPY + INDICRTOR FOR DEV 2

2105 010304 000407 BR XQ '

2106 010306 Q3:

2l0? 010306 012737 000003 001204 MOV 83, 3TMFY ; INDICATOR FOR DEV 3

2ide 0i0314 000423 BR X6

2109 0133l Q4:
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032770
001401
104026

032770
CC1401

EOM

MACYLl 2°(7323 10-SEP-T6 13:08 PAGE 4d
DUMMY ENC OF PROGRAM

000004 001204 " MOV a4, STMPY : INDICATOR FOR DEV Y
010376 | g$§ PC,ERRTN :GO TO ERR ROUTINE

REFRENREREEREER R ERERRERERRERRLRERERERERRREEERREREARRERFR LR RS
SREEREREERRERRERERERRRRRERRRRERRRERRFRELRRRREEREREREREEE LS HEEEE

PURFAL :
MOV Rl.~(SP) :SAVE CONTENTS OF Rl
MOV RO, -(5P) +SAVE CONTENTS OF RO

001612 MOV sBL1CR2, RO sRO POINTS TO DEV 1 CR2 ADDR
s CLR R1 CLEAR Rl

000020 006007 BIC $BITO4,3(RO)  ;CLR BIT 4 OF CURRENT CR2

000014 0D $14,R0 ‘A0D 14 TO POINT TO NEXT CR2

INC R1 . :COUNT THE NUMBER OF DEVS

001700 CMP R1,DEVCNT RERCHED MRX 8 ON BUS?

BLO c§ :IF NOT, CLR NEXT CR2
MOV (SP}+,R0 :ELSE RESTORE RO
MOV (SP)+.R1 :AND R)

020150 h (e $PWRDN : THEN DO REGULAR PWR DOWN RIN
;i!li*i!i*ti!li*i*i*ii**i*i****!ii!*i*!!**il**l*iilll*!iiiiiiiil
éEE#ﬁlii!l*!*iiiiii**iii!*i*!*!**i!***iiiil*i!*il*!i*i**!i***iii

SAVREG :SAVE REGISTERS

001578 MOV $BE1CR2-14,R0 :INITIALIZE RO

s fRB RS :CLEAR DEVICE COUNTER
INB RS :A0D 1 TO COUNTER

000014 ADD $14,RO :SET RO=ADDR OF CR2 OF NEXT DEVICE

001204 CMPE RS, $TMPY :IF COUNTER NOT EQUAL TO INDIZATOR
AKERR BNE 13 :ADD 1 TO COUNTER & CHECK AGAIN
(" .

000000 TSTB  A(RD) :CHECK FOR NO NOSACK TIMEOUT

BPL 18 :IF NOT, SEE IF THERE ARE ANY ERRS
s ERROR 22 :TYPE EAR MESSG FOR NO NOSACK
007540 C00000 BIT #7540, 3(RO) : CHECK FOR OTHER ERRORS
BEQ LEEV +1F NO ERRORS,EXIT
004000 000000 BIT sBIT11,3(RD)  ;CHECK FOR NO SSYN ON INTR
BEQ 10§ :IF NOT SET, CHECK FOR NEXT ERR
10 ERROR 23 :TYPE ERR M85G FOR NO SSYN ON INTR
0O004C 000000 BITB  #BITO0S,3(RO) :CHECk FOR WRONG GRANT ERR
BEQ 28 :IF NOT, CHECK BIT &
28 ERROR 24 ‘ELSE TYPE ERR MESSG FOR WRONG GRANT
000100 000000 BITB  #BIT0&,3(RO)  ;CHECK FOR BUS LATE ERR
BEQ 3§ :IF NOT, CHECK BIT 8
- ERROR 25 :TYPE ERR MSSG FOR BUS LATE
000400 000000 BIT $BIT08.3(R0)  ;CHECK FOR NO SSYN ERR
BEQ 4 :IF NOT, CHECK BIT §
. ERRCR 2B :TYPE ERR MSSG FOR NO SSYN
001000 000000 BIT $BIT09,31R0)  :CHECK FOR WRONG ADOR ERR

BEQ S8 +IF NOT, CHECK BIT 10
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013522

010582
010552
010856
010564
010566

010570
010570
010574
010576

104027

832770
001401
104030

162700
005070
104410
000207

011637
162737
104035
0000c2

032703
001402
000z2el
000401

000241

006003
032704
001402
000261
000401

000241

0Ce00
800=207

010037
012777
012777
010177
000240

001355
oocu40e

004737
0CQo207

MRCY!1

27°(732)

FOH

10-SEP-76 13:08 PAGE 45

DUMMY END OF PROGRAM

002000 000000

00000e
000000

001164
000002

000001

Coooo0l

177776

020310
1772777
170734

177777

000001

010704

001164

170744
170734

170720

s ERROR 27 s TYPE ERR MSSG FOR WRONG ADDR
‘ BIT $BIT10,3(RO;  ;CHECK FOR no GRANT ERR
8EQ LEEV ; IF_NOT
LEEV ERROR 30 s TYPE Ehn nssc FOR NO GRANT
) sua 2. R0 s POINT TO DEVICE CLEAR REG
3(RO) sCLEAR ALL ERRORS
negnsc e Ee§rons REGISTERS

i*!¥iii*i*l*l****i**!**!*!i**!li!i*llli*l!li!!ii!il*i*i!!!*iiil
i*ii!ii*iil*ii***l!!*iili!i*iiiilli**iii*ii!**!l*ii**!iiil*!*i*
SRR RN IR IR AR R

tHRUO:
MOV (SP) $REG2 -MOVE FOR ERR TYPE OUT

SUB &@ 1SUB 2 FOR ACTUAL ADDR
ER?OR :TYPE ERR MSSG
*iilf*l**l*I*il*il!l*!ll!iiiii!!l*llill*i!i!lill!!!ii!iii!il!l!
hs#s;gi*{*i!lii*}liiil!*!{i*l**!ii*l!**i!i!i!i*ill!!liiii!*iiiil
BIT $81T00,R3 15 LSB A 1 OR 0 ?
BEQ 13 :IF 0, GO 10 S§
SEC ELSE'SET C BIT OF COND CODES
s BR. 108 :AND GO ROTATE
IU; cLe - :CLEAR C BIT OF CCOND CODES
" ROR R3 :ROTATE R3
BIT BIT00, R4 tISLSBALORO ?
BEQ 153 :1F 8, GO TO 15§
SEC :ELSE'SET C BIT OF COND CODES
- BR 20% :AND GO ROTATE
acs. cLe :CLEAR C BIT OF COND CODES
) ROR RY :ROTRTE RY
RTS PC

,ii**ii**i*!*l!*i*i**i*!*i**li*i***}i**i**!i****ii***l*liii***i!
SREFEERREFEREREREREREEREEEREEE TR R R RSN 3 3333339 2% %%

ﬁoc

MOV :SET UP PROCESSOR STATUS
MOV onfsno JBEIBA :SET UP ADDR REG
MOV -1,aBE1CC :SET UP CYCLE COUNT FOR 1 CYCLE
MOV R1,aBELCRI DO FUN 1 ON BR LEVELS IN Rl
NOP *WAIT FOR DEVICE TO ATTEMPT TG DO XFER
CMP s-1,3BELCC :SEE IF DEVICE OPERATED
BNE 4§ :IF IT DID,GO TYPE ERR MSSG
ASRE  R] :SHIFT BYTE RIGHT TO LOWER BRRJ
CHPB  #l,Rl :IF BYTE IS NOT EQUAL TO 1
BNE 28 G0 TO 2%
. 8R EXNOG EXIT
-JSR PC,ERRS
EXNOG: RTS PC EXIT SUB RTN




- GOM

UNIBJS E\ERCI:ER MRCY1l 27(732) 10-SEP-76 13:08 PRGE 4b

DohURC.PILL 117 DUMMY END OF PROGRAM
o222 CRFRERREREEREEEERRRERREEEEREREERERRERERRERBRRERREET RERREREERE £ 5%
2223 Q1070M . ERRS:
2224 019704 0172737 170670 001160 MOV JBE1D8, SREGO +MOVES ARE FOR TYPEOUTS
ez38 010712 Q17 Z3a 170664 001162 MOV OBEICC SREGL
2226 010720 017737 IZOSBO 00:1e4 MOV OBEIBR SREG2
2227 {10726 01?732 170654 001166 MOV JBE1CR], SREG3
c228 010734 Q010037 001170 MOV RO, SREGQ
2229 010740 104002 ERROR 2
2230 010742 000207 RTS PC +EXIT ERROR RTN
223l *****i&i*ii*iiii**i**ii*****i*ii***i***i**i*******i**ii*******f
aggg 01074 éiiiil*lliii*lii***i**li*li***i!i*!*!*i*i*!l***!!*ll*i*iiiilii!!
g 10744 KGD
2234 010744 Q012737 031463 001162 MOV 8031463, SREG! : START OF BACKGROUND ROUTINE
2235 010752 012701 001163 MOV ISREu1+1 Ri USE Rl TO POINT TO TEST PRTTERN
283§ 010756 105441 13: NEGB -(R1) DECRENENT LOC AND NEGATE BYTE=(03171S)
2237 010760 10842l NEGB (Ri)+ i NEGRTE BYTE THEN INCREMENT LOC=(0314&2;
2238 01076z 105421 NEGB (Rl)+ NEGRTE BYTE THEN INCREMENT LOC-(I%&H&B)
2239 010764 10S770 (C00CO0 1518 J(RO} TEST FOR DONE BIT OF DEVICE INR
2ed0 010770 100402 BMI 23 IF DONE, GO CHECK RESULTS
224l 010772 106441} NEGB ~-(R1l) ELSE DECRENENT LOC AND NEGRTE BYTE=(031483}
2g4e 010774 000770 8R 13 CONTINUE WITH BACKGROUND
gs:& Q10776 23:
2245 Q010776 005741 157 -(R1) _ :BRING POINTER DOWN TO REGI
2246 011000 022711 14&483 CMP %146463, (Rl) CONPRRE EXPECTED PRATTERN WITH THAT IN Rl
2247 (011004 (001404 BEQ BKEX IF EQUAL, EXIT THIS RTN
2248 011006 012737 148463 2011leH MOV s146463, 3REG2 NOVE FOR' TYPE CUT
2259 011018 104031 _ ERROR 3l ELSE TYPE ERR MSSG
€250 Q011016 000207 SKEX: RTS PC
2251 TREFEREFEERRERAEREERRNERERREFRERERRRRRRE LRI RREREREREEREERRERR
2252 CEEEEEE R EREE R E AR R R IR R AR R AR AR R R R RE AR AR ER IR RA SR IARE
2253 011020 boup:
2254 011020 012706 000001 MOV #$1.Rl ;INITRL 70 L
2255 (11024 S%:
2256 011024 010122 MOV Rl,(R2)+ :MOVE CONTENTS OF Rl TO RRER IN RZ2
2257 011026 035201 INC Rl ADO 1 TO Rl
¢2S58 01103C 020105 CMP R1l,RS IS 8 OF MOVES = TO & IN RS?
2259 011032 101775 BLOS 13 IF NOT, DO RNOTHER MOVE
2280 C11034 000207 RTS PC ‘ELSE EXIT
2ebl fi********i***i**i*i**ii***i*}{iiii*ii*i*********i**i*i****ii**
gg%% iiiiiiili!*iiiiiii*iiil*iii!ii**l!l*iiii****i*i**i*f&***iiitii*
I
2ets (011036 CNIR:
2e6S ([ 1036 012737 0000C1 001170 MOV 81, SREGH INITIRLIZE COUNTER REG
2ebb 011044 02737 000001 001170 18: RDD 8]’ SREGY QOD 0 IT
2267 011052 022737 000106 00117C CMP YOR . SREGH COUNT OF 70 IS RPPROX 20 US
268 011060 001371 BNE 18 « IF NOT, GO BRCK RND RDD 1 TO REGH
2ced 0110ee 000207 RTS PC EXIT
eec?0 i*iii*i*i*i***i*ii*i*iifiili}iii}iiiiiii*i**i***ii***i*ii*if:**
gg7é ot bsi;i*iiiiiiiiiiiiiiiilii!*i*I**!*!ii{*liii*l**iiiiil**i*i*iii**
227 4 L
2273 064 012700 040000 MOV #40000,R0 ;USE RC TO SET BIT 14

070 012777 177777 170504 MOV :-1 JBE1CC :SET CYCLE COUNT = 1 XFER
076 010077 170502 MOV 0, 9BE1BA :SET ADDR RS aPECIFIED IN RO

01!
011
2274 011070 18:
o
011102 012777 0C204i 170476 MOV 82041 aBEICRl ;00 DATI-FUN 1-NPR




HCY

UNIBUS E\E CISER_ _ MRCY11 27(732) 10-SEP-76 13:08 PRGE 47
DohURC.PLL T1: DUMMY END OF PROGRAM

22-8 011110 Q04737 Q11036 JoR PC,CNTR LLOW TIME FOR RDY B T 10 SET

22 Qii1iN Q22700 100200 CMP :160000 RO CHE»K IF BIT 1S OF RO IS SET

2280 011120 001403 BEQ EXRD IF SET, GO SET NEXT RDDR LINE

2281 0lllge 012700 100000 MOV #100000,.R0 ELSE foW SET BIT 15 OF RC

2282 0llles 0C0Ts0 BR i3 GO BACK AND CHECK THAT ADOR

2283 011130 EXAD:

2284 011130 000207 RTS PC +EXIT SUB ROUTINE

2285 iii{iiiiiii!il*i!**ii!*i*ii**iii*l****l*ii*li**iiii*li**i*l**!*

2286 R REEEEREEEHERREREF AR IR R RRREE IR RS R R R AR IR R AR R IR R RS R RN R RN RS E

2287 011132 tsTovR:

ccB8 011132 012737 00CIN0 177778 MOV #PR3, PSK +PS=3

ce83 011140 205037 00116 CLR SREG2 CLERR REG FOR INTR ON DONE COUNTER

2290 011144 012700 020310 MOV $ATEND, RO SET UP RO RS POINTER

228l 011150 Ql2720 125252 18: MOV $125252 (RO)+ :MOVE DARTR PRTTERN TO AVAILABLE MEMCRY

2232 011184 028700 022310 CMP $ATEND+2000, RO ; CHECK FOR A 2000 MOVES

2293 011180 001373 BNE 18 IOT GO BRCK QND MOVE AGARIN

2294 0llik2 000207 RTS PC Ex

2298 ***iii!ii*li**i!ii**l!!l*l!i***ii!ii*iii**l*i***i!!*ii*l!iii*i!

ggg% }iiiii*!!lil!liililii*i*il*i**lii*!lii***!i!!**iii*ii****l**iii

2298 Q11164 005015 9005015 Q47125 GQNO: LASCIZ AUSY <21 1> \UNIBUS SYSTEMS EXERCISER DIRGNOSTIC - DZKUR-C BY:M.S
011267 015 042012 083105 FORM: ASCIZ S 1> \DEV 4 MUST HAVE TIME DELAY SET & 100 US OR LATENCY ERR MAY QOCCU
011374 0S0103 020125 O0S1124 EMIL: .ASCI2 \CPU TRAPPED THRU LOCATION 4 -TIMEOUT
OlIN42 ONOMY0 042104 020122 DHMi: LRSCIZ \ ADDR  SERRPC SERR/TST#\
01147 103 062520 044440 EM2: LASCII \CPU ISSUED R BUS GRANT WITH PSW = 7\
011836 OHESDH 020126 020061 LASCIZ \DEV 1 SHOULD NOT HAVE BECOME BUS MASTER\
011606 042502 042061 020102 CHZ: A& 1Z. \BEIDB BEICC BEIBR BEICRI PSW SERRPC SERR/TSTs\
011676 050102 020125 044504 EMJ3: .ASCIZ2 \CPU DID NOT ISSUE BUS NPG\
011730 042502 0Q41461 030522 DM3: LASCIZ \BEICRlI BEICC FM-PS TO0-PS SERRPC SERR/TSTs\
012011 103 052520 042040 EMY: LASCIZ \CPU DID NOT ISSUE BUS GRANT 7\
012047 103 052520 042040 EMS: -ASCIZ \CPU DID NOT ISSUE BUS GRANT b\
012108 103 052520 042040 EME: ASCIZ \CPU DID NOT ISSUE BUS GRANT S\
0iel43 103 052520 042040 EM7: LRSCIZ \CPU DID NOT ISSUE BUS GRANT 4\
Cleeltl 117 042516 O0O47440 EMIO: .RSCIZ \ONE OR MORE DEVICES DID NOT INTERRUPT\
012247 124 044510 020123 DHI0:  .ASCII \THIS IS THE ORDER IN WHICH THEY INTERRUPTEDN(15>¢l2»
012324 020040 0S1461 020124 LRSCIZ N 197 2ND 3RD 4TH SERRPC SERR/TSTa\
012405 102 051525 040440 EMLl:  .ASCIZ \BUS RODRESS LINES <AL17:A14> DID NOT FUNCTION PROPERLY\
012473 1C° 030505 051103 DHI1: .RSCIZ \BEICR! BEICR2Z BEIBA SERRPC SERR/TST#\
012544 0S0103 020125 047516 EMI2: .RSCIZ “CPU NO SACK TIMEOQUT LOGIC FRILED(TO NEGRTE BUS GRANT)\
012632 0425802 041461 030522 DHl2: .ASCIZ \BELICR1 BtICR2 SERRPC SERR/TSTs
012673 103 0S2520 042040 EM13: .ARSCIZ \CPU DID NOT PROPERLY EXECUTE AN ﬂCLO/DCLO SEQUENCEN
0127586 Q42444 O0S1122 041520 DHL3: .ASCIZ \SERRPC SERR/TST#\
0127 103 052520 042040 EMI4: .RSCIZ \CPU DID NOT TRAP FROM BUS PRRITY ERROR FA-PB = 01\
013062 042504 020126 020061 EMIS: .ASCII ~DEV ! DID DATIP WITH ROL ON DRTOB YO MEMORY\<IS)«(l2>
013137 124 042510 052040 .RSCIZ \THE TRANSFER TO THE FOLLOWING LOCATION WRS INCORRECT:
013225 115 Q48505 0S1117 DHIS:  .ASCII \MEMORY RCTUAL CORRECT\¢(IS>¢l&>
013256 046040 041517 020040 LASCIZ \ LOC DRTA DATA SERRPC SERR-TST# SICNT s\
013337 104 053105 0O41S11 EMIB:  .ASCIZ \DEVICE 3'S DATO TO MEMORY DID NOT EQUAL PRATTERN IN R3\
013425 104 (53105 041511 EMI1?7: .ASCIZ \DEVICE 4'S DARTO TO MEMORY DID NOT EQUAL PRTTERN IN R\
013513 104 053105 041511 EM20: .ASCIZ “\DEVICE 1 DOING FUN 1-NPR-DATIP; INCORRECT PATTERN IN MEMORY\
013607 104 053105 O94iSi] EM2l: .RSCIZ \DEVICE 2 DOING FUN a -NPR-DATOB: INCORRECT PATTERN IN MEMORY\
013703 102 0562111 033440 EM22: .ARSCIZ “BIT 7 OF CR2 SET-CPU DID NOT TIME OUT WITH SARCK INHIBITED\
013775 104 053108 02i440 DH22: ..ASCIZ \DEV # PC SERRPC #ERR/TST#\
014037 102 (0S211l 030440 EM23: LASCIZ \BIT 11 OF CR2 SET-NC SSYN ON INTR SIGNAL\
014110 044502 020124 0200658 EM2Y: .RSCIZ \BIT S OF CR2 SET-RECEIVED WRONG GRANT\
014166 044502 020124 020066 EM2S: .RSCIZ \BIT & OF CR2 SET-BUS LATEMN
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DohJRC.PL! T1? DUMMY END OF PROGRAM
USIC BN MR D DE S S RSO SO
7 : . \ - \
014321 10 052111 030440 ngnz .nsci% \SiT 10 OF ERS gET-DEVIEE RECE?VEB O?HER THAN ONE GRANT
014410 048502 047107 020104 EM3I: .ASCII \BKGND ROUTINE INSTRUCTIONS OF NEGB'S WERE NOT CDONE\<1S.<¢lg>
014474 047503 0S1lze (041505 .ASCIZ “CORRECTLY TO *REGI gURING MULTITRANSFERS 1IN
CI4550 041501 0S2524 046101 DH3IL: LASCIT NACTURL CORR'T \1SX(l2>
014572 040504 040524 020040 LASCIZ \DATA DARTA SERRPC SERR/TSTH SICNT s\
014643 104 083105 031440 EM32: .ASCIZ \DEV 3 DID DATI BUT HAS INCORRECT VALUES IN DATR REG:
QI472?7 104 083105 032040 EM33: .ASCIZ \DEV 4 DID NOT INTR THE CORRECT & OF TIMES\
015001 114 0S1501 020124 EM34: .ASCII \LAST DATIP TO DEVICE | DB WAS INCORRECT- EITHER DEVICE DID. (1S <[2>
01507 116 0S2117 0S34M40 ASCIZ \NOT WORK OR BUFFER AREA WAS NOT SET UP PROPERL Y\
BiS1SS uxsgég 041412 052520 EM3S: '?3§§2 US> (12>\CPU TRAPPED THRU LOC O TO CATCH IMPROPERLY LOADED VECTCRSN
015252 001164 001116 001102 DTl: .WORD SREGZ,SERRPC,STSTNM,0
015262 001160 001162 001:64 DTe: .WORD SREGO,SREGI,QREGE,SﬁEsa.SREGH SERRPC,$TSTNM, O
015302 001180 O00l162 00lle4 DT3: .WORD SREGU,SREGI,SREGE,SREG3,SERRP¢,STSTNH,0
015320 001162 00lled 001166 DTI0: .WORD SREGL,SREG2,3REG3, SREGH, SERRPC,STSTNM, 0
018336 001162 00lie4 O00lles CLCTil: .WORD SREGI,SREGZ, SREG3 SERRPL STSTNﬁ,O
018352 Q01160 0D0l1ee OO011l6 DTle: .WORD SREGO, SREG!] SERRP&,STSTNﬁ,U
015364 001116 O0C1102 000000 DTi3: "WORD  SERRPL STSTAM.O
0158372 001160 901162 001166 DTIS: .WORD SREGO,QREGI.SkEca SERRPC, STSTNM, SICNT,O
01541 001204 001172 001116 DT22: .WORD  S$TMPY. SREGS. SERRPL,STSTNM,O
015422 00l1e2 O0Olle4 00llle DT3l: .WORD SREGI,SREGZ,SERRPC,STSTNM,SICNT,O
2) ;i*****i*is**************iiiiiii******i*i**i***i*i*****i****i***
2299 § FHHIERE IR IR I I IR IE R RREPHRRR
300 S AR IR I I R I R R R R AR ¥
Sggé R I IITIITIESTT SIS IS TR ITIFTISILTEIITL LS ZTTETETS SIS ET R
5333 .SBTTL END OF PASS ROUTINE
€335 : *INCREMENT THE PASS NUMBER (SPARSS)
2306 ;#TYPE “END PARSS #xXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT YYYYY”
2307 s ¥WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS
308 +#]F THERES A MONITOR GO 7O IT
sggg +#IF THERE ISN'Y JUMP TO TST1
231l Q15436 SECP:
23l2 015436 000004 SCOPE
2213 0l5440 005037 0Cl1102 CLR $TSTNM : ; ZERO THE TEST NUMBER
c3i4 0lS444 005037 001210 CLR STIMES :;ZERO THE NUMBER OF ITERRTIONS
2315 018480 005237 001100 INC $PASS + s INCREMENT THE PASS NUMBER
2316 Q015484 (042737 100000 001100 BIC #100000,3PRSS  ;;DON’T ALLOW A NEG. NUMBER
2317 015462 005327 DEC (PC)+ : s LOOP?
2318 015464 000001 $EOPCT: .WORD !
2319 015466 003063 BGT $00AGN 3 YES
2320 015470 012737 MOV (PC)+,3(PC)+ : ;RESTORE COUNTER
232l 015472 000001 SENDCT: WORD 1
2322 015474 Q1546 SEQPCT
£323 015476 104400 01SSO4 TYPE L+4 +sTYPE ARSCIZ STRING
2324 015502 000407 BR gug ++GET OVER THE RSCI2
2325 ;3 .ASCIZ (12><15> /END PRSS #/
£326 D1S&22 E4S:
2327 015522 013746 001100 MOV §PRSS, -(SP) :sSAVE $PASS FOR TYPEOUT
2228 +s TYPE PRSS NUMBER
2329 0158526 104404 TYPDS :+3G0 TYPE--DECIMRL RSCII WITH SIGN
2330 013530 104400 015538 TYPE .. t4 +s TYPE RSCIZ STRING
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2331

5333

EE
Sk
2337

015534

015620
015600

015646
015646
015654

015856

2004¢l

013746

104404
104400
005037

013700
201405
000005
004710
00Q0a40
000240
000240

000137
377
015646

032777
00111l

00C416

013746
012737
005737

800423

032777
0C1404
127737
001462
108737
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001112

001221
00l11e

000042

803506
377

040000

000004
015704
177060
000004

000004

000400
163208
001103

Coo

163262

000004

163214
001102

JO4

10-SEP-76 13:08 PRGE 49

BR 85$ .GET OVER THE ASCIZ
;s ASCIZ / TOTAL ERRORS SINCE LAST REPORT /

658
MOV §ERTTL,-(SP)  ;:SAVE SERTTL FOR TYPEOUT
,,TornL NUMBER OF ERRORS
TYPDS 'GO TYPE--DECIMAL ARSCIT WITH SIGN
TYPE $CRLF s TYPE CARRIAGE RETURN, LINE FEED
CLR $ERTTL ,,CLERR ERROR TOTAL
$GETYR:
MOV 2442, RO ,,csr MONITOR ADDRESS
BEQ $DOAGN :BRANCH IF NO MONITOR
RESET : 1CLEAR THE WORLD
$ENDAD: JSR PC, (RO) ,,co 70 MONITCR
NOP ; ; SAVE ROOM
NOP ' FOR
NOP s ACTLL
$DOAGN:

JHP J8TST! ; ;RETURN
SENULL: EYEE -1,-1,0 ; sNULL CHARACTER STRING

*ll!lﬂl**lll!*lii**l*!!li*l*lil'*!*l!*iiiii!*l!ii*i*!!*i*!ii!!*!!

.SBTTL, SCOPE HANDLER ROUTINE

;#THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT

s #AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY(7:0))
s ¥AND LOAD THE ERROR FLAG_(SERFLG) INTO DISPLAY<IE:08>

+¥THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE AR::

s ¥SWIY=1 LOOF ON TEST
s ¥SW11=1 INHIBIT xrsnnrzons
+ ¥SWD9=1 LOOP ON ERR
: ¥508=1 LOOP ON TEST IN SWR¢?:M:
*CRLL
: % SCOPE : s SCOPE=IO0T
$SCOPE:
18: BIT 21714, JSUR ,,LOOP ON PRESENT TEST?
BNE $OVER YES IF SWl4=]
. s4##%START OF CODE FOR THE XOR ?tsrsn:socs
$XTSTR: BR 6% 1F RUNNING ON THE "xon" TESTER CHANGE

+ 1 THIS INSTRUCTION TO R “NOP™ (NOP=240)
MoV IMERRVEC,-(SP)  ;:SAVE THE_CONTENTS OF THE ERROR VECTOR

MOV 53 . J#ERAVEC :SET FOR TIMEOUT
TST 38177060 :+TIME OUT ON XOR?
MOV (SP)+, J8ERRVEC ,,RESTORE THE ERROR VECTOR
BR $SvLAd :GO 10 THE NEXT TEST
5%: CMP (SP)+, (SP)+ + :CLEAR THE STACK AFTER R TIME OUT
MOV (SP)+, 8ERRVEC } iRESTORE THE ERROR VECTOR

. BR 7% :LOOP ON THE PRESENT TEST
BS:; s48s4END OF CODE FOR THE XOR 'IESTERSS NS
BIT $B1708, aSWR ,,LOOP on SPEC TEST?

BEQ 2% ;BR IF
CMPB JSNR $TSTNM ,,82 }HE RIGHT TEST? SWR<7: D>

BEQ OVER
23: 1578 SERFLG : THAS AN snnon OCCURRED?
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DZAUAC. 711 SCOPE HANDLER ROUTINE
2337 015740 00142l BEQ 39 ;BR IF NO
2388 QlS742 123737 001115 001103 CMPB  SERMAX,SERFLG ,,nnx ERRORS FCR THIS TEST OCCURRED?
2383 015750 101015 BHI 39 :BR_IF _NO
2390 015752 032777 001000 163156 BIT  WBITO9,35WR  iLOOP ON ERROR?
2391 015760 0CI404 BEQ 48 iBR_IF NO
2332 015762 013737 001110 001106 78: MOV  SLPERR,SLPADR  ::SET LOOP ADDRESS TO LAST SCOPE
2393 015770 000443 3R SOVER
2399 015772 105037 001103 4§:  CLRB  SERFLG ;ZERQ_THE ERROR FLAG
2395 Q15776 005037 001210 CLR  STIMES }ICLEAR_THE NUMBER OF ITERATIONS TO MAKE
23% 016002 000415 BR 13 : 1ESCAPE_TO THE NEXT TEST
£33 QL6004 Dierr7 00NOD0 163124 3% BIT  MBITLLASWR i INHIBIT ITERATIONS?
£398 016012 001011 BNE 1§ 18R IF YES
2399 016014 005737 001100 TST  $PASS :IF FIRST PASS OF PROGRAM
2400 016020 001406 BEQ IS INHIBIT ITERATIONS
2401 0l160P2 005237 0OL104 INC ICNT ,,INCREMENT ITERATION COUNT
2402 016026 023737 001210 001104 ENP  STINES,SICNT  :ICHECK THE NUNDER.OF ITERATIONS MADE
2403 016034 002021 8GE  SOVER ,,BR IF_MORE_ITERATION REQUIRED
2404 0:6036 012737 000COI 001104 18:  MQV 'REINITIALIZE THE ITERATION COUNTER
2405 016044 013737 Ol6I14 001210 MOV snkcur STIMES  1iGET NUMBER OF ITERATIONS 10 DO
2405 016052 105237 001102 §SVLAD: INCB  §TS ,,counr TEST NUMBERS
2407 016056 011637 001106 MOV, (5P) SLPRDR :SAVE SCOPE LOOP ADDRESS
2408 0160bz 011637 001110 MOV  (SP).SLPERR  ;;SAVE ERROR LOOP ADDRESS
2409 016066 005037 001212 CLR ssschps ::CLEAR THE ESCAPE FROM ERROR ADDRESS
2419 016072 [l2737 00000I 001115 MOVB ERMAX ,,ONLY ALLOW ONE(1) ERROR ON NEXT TEST
5111 0l6100 013777 0O119 163032 SOVER: MOv.  STATNM.IDISPLAY }iDISPLAY-TEST NUMBER
2412 016106 013716 001106 MOV  SLPAOR,(SP)  ;;FUDGE RETURN ADDRESS
2413 016112 00D00P RTI IFIXES PS
2413 016114 (000040 MXCNT: 40 'MAX. NUMBER OF ITERATIONS
S:HE *******************************i'i-******************************
i1z .SBTTL °ERROR HANDLER ROUTINE
2419 ;¥THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND_THE ERROR COLNT,
2420 ' ¥SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
2421 *#AND GO TO SERRTYP ON ERROR
2422 : #THE_SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
2423  ¥SUI5=] T ON ERR
2424  ¥SW13=1 TNIBIT ERROR TYPEOUTS
2425  #5W10=1 BELL ON ERROR
242b #5109z LGOP ON ERROR
2427 ; #CALL
2428 g ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER
2430 D1B116 SERROR:
2431 0leIlp 105237 001103 78: " INGB  SERFLG 8ET THE ERROR FLAG
2432 01p122 001775 BEQ 7% :DON’T LET THE FLAG GC TO ZERQ
2433 016124 013777 001102 163006 MOY  STSINM,3DISPLAY ;;DISPLAY TEST NUMBE: AND ERROR FLAG
2439 016132 032777 002000 162776 BIT  #BITIOGSWR  ;BELL ON ERROR?
2435 016140 O0OI402 BEQ 1S NO - SKIP
2436 0l6i42 104400 001214 TYPE  ,SBELL IRING_BELL
2437 Dlpl4p 005237 001112 18:  INC  SERTIL {COUNT THE NUMBER OF ERRORS
2438 D161S2 011637 001116 MOV  (SP),SERRPC ;;GET ADDRESS OF ERROR INSTRUCTION
2439 016156 162737 000002 001116 SUB  ¥2,SERRPC
2440 01BIEM 117737 162726 001114 MOvE  JSERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
2441 016172 032777 020000 162736 BIT  WBITI3,85WR  $.9KIP TYPEQUT IF SET
2442 016200 00IO0Y BNE 208 1 15KIP TYPEOUTS
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DZKURC.P11 ERROR HANDLER ROUTINE
2443 016202 004737 01626M JSR . PC,3ERRTYP :+GO TC USER ERROR ROUTINE
2444 016206 104400 001221 TYPE | SCALF
Saa DIBS1S oocrrr 1peve0 S 1er WR HALT ON ERROR
Sqq 81251 183005 BPL §§ s 1SK]IP ?r Eon INUE
2448 016220 000000 HALT : 'HALT ON ERROR!
2449 gxsea 022737 015626 000042 CMP uienono.auqa ;;RCT-él AETO—RCCEPT7
o4s0 016230 001001 ENE 3 : 'BRANCH IF NO
2451 016232 000000 hALT $ YES
2452 01e234 032777 001000 162674 3%: BIT #81T03, ASKR ::LOOP ON ERROR SWITCH SET?
483 016242 001402 BEQ 4§ :2BR IF NO
c4S4y DOle244 013716 001110 MOV $LPERR, (SP) s tFUDGE RETURN FOR LOOPING
2455 016250 005737 001212 4§: 157 §ESCAPE » :CHECK FOR AN ESCAPE RDDRESS
2456 016254 0014C BEQ c§ $2BR _IF NONE
2457 016256 013716 001212 MOV §ESCAPE, (SP) 3 :FUDGE RETURN ADDRESS FOR ESCAPE
2458 016262 5§:
2459 016262 000002 RTI + + RETURN
S:E? ' *******************************ii************************i*****
5335 .SBTTL ERROR MESSAGE TYPEOUT ROUTINE
2464 s ¥THIS ROUTINE USES THE "ITEM CONTROL BYTE™ (SITEMB) TO DETERMINE WHICH
2465 s *ERROR 1S TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TRBLE" (SERRTB),
5339 : #AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
2468 016264 SERRTYP:
2469 016264 104400 001221 TYPE $CRLF : :"CARRIAGE RETURN™ 8 "LINE FEED"
2470 016270 D1004E MOV £3,-(5P) : 1SAVE RO
2471 016272 005000 CLR RO : PICKUP THE ITEM INDEX
2472 016274 153700 00111 BISB  I#SITEMB,RO
2473 016300 001004 BNE 1§ .+ IF ITEM NUMBER IS ZERO, JUST
2474 . TYPE THE PC OF THE ERRR
2475 0ib302 013746 001116 MOV $ERRPC,-(SP)  ;:SAVE SERRPC FOR TYPEOUT
2476 : 1ERROR_ADDRESS
2477 016306 104401 TYPOC :1G0 TYPE--OCTAL RSCII(ALL DIGITS)
2478 016310 000426 BR 6§ :1GET OUT
2479 016312 005300 18: DEC RO s tA0JUST THE INDEX SO THAT IT WILL
2480 016314 006300 ASL RO ¥ WORK FOR THE ERROR TRBLE
2481 016316 006300 ASL RO
2482 016320 006300 ASL RO
2483 016322 062700 001224 AbD $SERRTB, RO s sFORM TABLE POINTER
2484 016326 012037 016336 MOV (RO}+, 2% : 'PICKUP “ERROR MESSAGE" POINTER
2485 016332 O00I40M4 BEQ 33 : 1GKIP TYPEOUT IF NO POINTER
248E 016334 104400 TYPE 1 TYPE THE "ERROR MESSAGE"
2487 016336 000000 2%: JMORD O :1"ERROR MESSAGE™ POINTER GOES HERE
2488 016340 104400 001221 TYPE §CRLF : 1*CARRIAGE RETURN™ 8 “LINE FEED"
2489 016344 012037 016354 3s: MOV tRG)+, 48 2 PICKUP “DATA HEADER" POINTER
2490 016350 001404 BEQ 13 s 3SKIP TYPEQUT IF O
2491 016352 104400 TYPE :1TYPE THE “DATA HEADER"
2432 016354 000000 4%: JWORD O : 1*DATA HEADER" POINTER GOES HERE
2493 016356 104400 001221 TYpe $CRLF : 1*CARRIAGE RETURN® & “LINE FEED"
2494 016362 011000 5%: MOV tRO), RO : 'PICKUP “DATA TRBLE™ POINTER
2495 0163e4 001004 BNE 7% :1GO TYPE THE DATA
2436 016366 012600 BS: MOV (SP)+, RO : 'RESTORE RO
2497 016370 104400 001221 TYPE $CRLF : 1*CARRIAGE RETURN" 8 "LINE FEED"
2488 015374 (000207 RTS PC : \RETURN
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DZKURC.PI ERROR MESSAGE TYPEQUT ROUTINE

c489 016376 7%:

2500 016376 013046 MOV 3(R0)+,-(5P) s sSAVE d(RO)+ FOR TYPEOUT

sggé 81 488 68440 TYPOC GO TYPE--OCTAL ASCIT(ALL DIGITS)
164 §71 TST (RO) s+ IS THERE ANOTHER NUMBER?

2503 0le404 00177 BEQ 6% +:BR IF NO

2504 016406 104400 Ol64]4 TYPE 8% +sTYPE TWO(2) SPACES

2505 016412 000771 S8R 7S +3L00

2506 016414 020040 000 8%: .ASCIZ 7 s TWO(2) SPACES

2507 016420 .EVEN

Sggg H EERERECREIETEXEXEEREEEERREREEEXEERELERLEREESEERELEEEERREELEREERLEEE

sgi? LSBTTL TTY INPUT ROUTINE

ggig ;:EEEE ROUTINE WILL INPUT AR SINGLE CHARACTER FROM THE TTY

2514 P RDCHR s s INPUT A SINGLE CHARACTER FROM THE TTY

sgig s % RETURN HERE + s CHARACTER IS ON THE STACK

2517 ’

2518 016420 011646 $ROCHR: MOV (SP),-(SP) s ;PUSH DOWN THE PC

2519 O0leé422 Ole6be 000004 000002 MOV 4{Sp},2(SP) +:GAVE THE PS

eS20 016430 105777 162506 18: TSTB a$TKS « +WAIT FOR

2521 O0le434 100375 BPL 18 s ;A CHRRACTER

2522 016436 117766 162502 000004 MOVB JSTKB,4(SP) :sREAD THE TTY

2523 OI6444 042766 177600 00000M BIC $1CC177>,4(SP) ::GET RID OF JUNK IF ANY

eSed 016452 000002 RTI ++GO BACK T0 USER

2525 T P e P T T P T PP T T TS

2526 s ¥THIS ROUTINE WILL INPUT A STRING FROM THE TTY

25e?  #CALL :

2528 s ¥ ROLIN : s INPUT A STRING FROM THE TTY

2529 s ¥ RETURN HERE s sADDRESS OF FIRST CHARACTER WILL BE ON THE STACK

gggg s ¥ : s TERMINATOR WILL BE R BYTE OF ALL 0°S

2532 016484 010346 SROLIN: MOV R3,-(SP) : sSAVE R3

2533 016456 012703 016562 1%: MoV 2$tTYIN R3 ;;GET ADDRESS

2534 0lp462 022703 016600 2s: CHP $STTYIN+16,R3  ;iBUFFER FULL?

2535 0le466 101405 BLOS 4§ :;BR IF YES

2536 016470 104405 ROCHR s sGO RERD ONE CHARACTER FROM THE TTY

2537 016472 112613 MOVB (SP)+, (R3) s sGET CHARACTER

2538 Ole474 122713 000177 CMPB 2177, {R3) ;1S IT A RUBOUT

2539 016500 001003 BNE 33 ssSKIP IF NOT

eS40 016502 104400 001220 43: TYPE $QUES :sTYPE A ' 7'

2641 016806 000763 BR ig :1CLEAR THE BUFFER AND LOOF

cS42 016510 111337 016560 38%: MOVB (R3),9% : sECHO THE CHARACTER

eS43 (016514 104400 016560 TYPE 9%

2544 016520 122723 000015 cMP8 kiS5, (R3)+ s s CHECK FOR RETURN

2S4S  016S2q 001356 BNE L ) ;;L00P IF NOT RETURN

oS4 016526 105063 177777 CLRB  ~-1(R3) + sCLEAR RETURN (THE 1S)

cS47 (016532 104400 001222 TYPE SLF +sTYPE A LINE FEED

2548 016536 012603 MOV {SP)+,R3 : +RESTORE R3 -

2549 016540 011646 MOV (SP),~-(SP) : ADJUST THE STACK AND PUT ADDRESS OF THE

¢S50 016542 0leees 000004 000002 MOV 4{SP} 2(SP) .3 FIRST ASCII CHARACTER ON IT

2551 016550 012766 018562 000004 MOV ISTTYiﬂ,ﬂ(:P)

2552 016556 000002 RTI s sRETURN

2563 016560 000 9%: .BYTE O s sSTORAGE FOR RSCII CHRR. TO TYPE

2554 (0loSkl 000 .BYTE O : s TERMINATOR
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030004
000006

000034
016636

000002
gleese

000034
003776

017014
177572
100000

000034
000006

000004

. 016684

DZKURC.PL1 TTY INPUT ROUTINE
2555 016562 000016
2556
2557
2558
2559
2563
2561
256¢
2563
eSb4
2565
€266
2567
2568
2569
2570
2571
2572
2573 6600 010046
2574 6602 010146
2575 6604 010246
257 6606 010346
2577 6610 013746
257”7 6614 013746
2579 S6c0 010600
cSe0 bbe2 013746
2581 bbb 012737
2582 6634 134400
2583 6636 016637
2584 bb44 012716
2585 6650 000002
2586 beSe 012637
2587 6656 012701
cse8 bbe2 1057e7
2589 6664 000200
2530 6666 100055
259! 6670 012737
2593 6702 052737
2534 6710 005046

712 012702
6716 012703
b7¢e 0le7e2
6730 0llece
6732 062716
6736 077307
6740 0l274¢
6744 005042
746 012737
6754 005237
6760 012737
6766 005737
6772 062712
6776 023712
7002 101371
7004 011202
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000020
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000040
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CoOoCoH
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$TTYIN: .BLKB 16 : ;RESERVE 16 BYTES FOR TTY INPUT
SRR R R R R R R SRR R R R R

".SBTTL ROUTINE TO SIZE MEMORY

;#CALL:

o ¥ JSR PC,$SIZE

g RETURN

+#$LSTAD WILL CONTAIN:

s ¥ WITH KT11 OPTION -- LAST VIRTUARL ADDRESS OF THE LAST BANK

s ¥ WITHOUT KT11 OPTION -=- LAST ABSQL.TE ADDRESS OF AVRILABLE MEMORY
+#8LSTBK WILL CONTAIN THE LAST BANK AS A SAF

;%3KT11 IS THE MEMORY MANAGEMENT KEY

; ¥BIT0? = O_DON'T USE MEMORY MANAGEMENT

¥ MUST BE SETUP BEFORE THE CALL

;#BIT1S = 0 DON’T HAVE MEMORY MANAGEMENT OPTION
s ¥ DETERMINED BY ROUTINE

$SIZE: MOV RO, - (SP) : sSAVE RO ON THE STACK
MOV Ri.-(5P) :1SAVE RI ON THE STACK
MOV R2,-(SP) : 1GAVE R2 ON THE STACK
MOV R3.-(SP) : 1SAVE R3 ON THE STACK

MOV JBERRVEC, -(SP)  +:SAVE PRESENT ERROR VECTOR PS & PC
MOV JHERRVECH2, - (SP)

MOV SP,RO ::SAVE THE STACK POINTER
MOV 434 _-(SP) ::SETUP THE TRAP VECTOR
¥3¥P $15. 3834 :: 70 GET THE PS
18: MOV 2(SP),J4ERRVEC+2 ;;SET ERRVEC PS
E?Y #3S12E1, (SP) ++’T0 PRESENT PS
$SIZEL: MOV (SP)+, 234 : :RESTORE TRAP VECTOR
MOV #3776 R1 : 'SETUP ADDRESS
TSTB  (PC)+ : 1USE MEMORY MANAGEMENT?
§KT11: .WORD 200 :1SET TO USE MEMORY MANAGEMENT
BPL $CORE $1BR IF NO
MOV #SKTNEX, 98ERRVEC 3 ;SET FOR TIMEOUT
5T JSRO s +KT11 ARE YOU THERE?
BIS #100000,9KT11  }iYES--GET KT1l KEY
CLR -(SP) s INITIALIZE FOR "PAR" LORDING
MGV #KIPARD, R2 : ADDRESS OF FIRST "PAR™ )
MOV $108,R3 s 1LOAD EIGHT "PAR.’S" AND EIGHT "PDR.'S"
18: MOV 774906, -40(R2) ::PDR = 4K, UP, READ/WRITE
MOV (SP), (R2)+ ::LOAD “PAR"
ADD 8200’ (SP) - : *PDATE FOR NEXT "PAR"
S0B R3, 1 :1LOOP UNTIL ALL EIGHT ARE LOCADED
MOV #177600,~(R2)  ;:SETUP KIPAR? FOR 1/0
CLR -(R2) :1SETUP KIPARG FOR TESTING
MOV 20, J¥SR3 : +ENABLE 22 BIT MODE
-INC 28SR0 2 TURN DN MEMORY MANAGEMENT
MOV #SKTOUT, I4ERRVEC ; ;SET FOR TIME OUT
2%: ST 24143776 : 1 TRAP ON NON-EX-MEM

ADD #40, (R2) : tMAKE A LK STEP
CHP J8KIPAR?, (R2)  :3LAST ONE”

BH 2% s sNO==TRY IT
$KTOUT: MOV (R2),R2 +3GET LAST BANK+!
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OINLRC.PI ROUTINE TO SIZE MEMCRY
N qx:gos okl SLR QuSRO ::TJRN OFF MEMORY MANAGEMENT
2612 CITCle 00042l gR $SIEX
2613 OITCI% C42T37 100COC 016664 SKINEX: BIC 8100000, $k 711  ::KTL11 NON-EXISTENT
3514 Q17932 Ql2rdr 017052 0OCCO4  SCORE: MOV 8§ ROLT,JRERRVEC "1 ;SET FOR TIMEOUT
2518 OI703C 005302 CLR Q2 :15ET UP BANK
261 CI7032 062701 004330 13: ~CD s40uy, RI : s INCREMENT BY (K
210 017036 062702 000240 00 8u4C, Re ;11K STEP
2618 QIn042 QOST1l 1s° (R} : 1 TRAP ON_TIME QUT
26:9 QITON4 Q22rQl 17777 i 8177776, R! : ;LAST ONE
2630 J170SC 90i3°0 BNE :§ : iNO=-TRY AGAIN
cEel 017952 162701 094200 $cRIJT: SU3 #4000, Ri
Sec2 017056 162702 0009040 §SICEX: SUB 840, R2 : :DROP BACK
2623 017052 (Clg00 . MoV RO,SP : ;RESTORE THE STACK
2624 O17CeY 012637 000COS MOV \SP)+, J8ERRVEC+2 ; ;RESTORE ERROR VECTOR
2628 C170°C Q12637 (QCQCCH MOV (5P)+, JERRVEC
2836 017074 010137 BI7116 MOv  R1,SLETAD : :LAST ADDRESS
2527 0I710¢ (C1923° 017120 MOV R2,$LSTBK : ;LAST BANK
2528 O!TI04 [01g6C3 MOV (SPy+,R3 : ;RESTORE R3
2629 017106 012602 MOV (5p3+,R2 ::RESTORE R2
263C 0Ir110 Q12601 MOV (5P)+,R] ; {RESTORE R]
2631 017112 012609 MOV .5P)+.R0 :;RESTORE RO
283 QiTilN 000207 RIS PC
2633 CItile 0OOCCC $LSTAD: .WCRD O :sCONTAINS THE LAST ADORESS
ee3s 017120 ©8Ca5CC §L5TBK: .WORD O ::CONTAINS THE LAST BANK
Eaggg H ili*iilliiliii!ilil!iiiiliilllii*llil!*l!!iiiiil*i!ii#il*il!i!f
gggg .SBTTL SAVE ANC RESTORE RO-RS RIUTINES
2639 : #SAVE RO-RS
2643 s #CALL:
2bl . SAVREG
§§%§ ;:UPON RETURN FROM SSAVREG THE STRCK WILL LOOk LIKE:
F4-0 :
2644 : ¥TOP---(+16)
2E=s 14 +2---(+18)
2hit ;# +4---RS
2E47 :# +6---RY
2k+8 _ ; # +8---R3
2E4g ;#+10--<R2
3w s#¢]2-=-R]
33 : #414---R0
2e82
g8l (17122 SSAVREG:
ceS4 017122 010046 MOV R3,-iSP :;PUSH B0 ON STACK
2ESS 017124 CI0146 MOV RIl,-(5P ;iPUSH R1 ON STACK
2£SE 017126 015246 MOV  R2,-(5P :;PUSH R2 ON STACK
2657 017130 DIC346 MOV R3.-(5P) :PUSH R3 ON STACK
eS8 017132 010446 MOV RY,-(SP) s iPUSH RY ON STACK
ebS3 017134 Q10546 MOV RS, =(5P) 1 sPUSH RS ON STACK
2eBC 017136 016646 000022 MOv  22lSP),-(SP)  :iSAVE PS OF MAIN FLOW
Zebl 017142 Clee¥e 00CC22 MOV 22.5P),-(SP)  :;5AVE PC OF MAIN FLOW
cebe 017146 CiBENp 000022 MOV 2215P),-(SP)  ;iSAVE PS OF CALL
2ee3 (1712 Cleesb 000022 MOV 22(5P).-(8P)  :;SAVE PC OF CALL
geg+ Ci71Se 000002 C RTI

ZEEE ; *RESTORE RC-RS
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DTAURC.PLL SAVE AND Rssrons RO-RS ROUTINES
ebb? +#CRLL:
2668 ‘3 RESREG _
2669 017169 $RESREG: v | L
S8 Bicthy BiSkER BRRRSS v (ghia-ssteR)  iifealRRE BE 3 WAL
2602 OI7170 012686 000022 MOV \SP) . 22(SP) .,nesrons PC OF MAIN FLOW
Sbo3 OITI™N Qloebe 000C22 MOV (5P)+,22(5P) :RESTORE PS OF MAIN FLOW
2674 017200 01263 MOV 'SP)+.RS 2 POP STACK INTO RS
2675 Q017202 C12604 MOV (SP1+.RY ::POP STACK INTO RS
2676 Q17204 012603 MOV (SP)+.R3 ,.POP STACK INTO R3
g67. 017206 012602 MOV (SP)+.R2 +POP STACK INTQ R2
c6T8 017210 9:2601 MOV (SP)+.RI :1POP STACK INTO R:
2679 Qit2i2 012600 MOV (SP)+.R0 ..POP STACK INTO RQ
2650 ©Sl1T214 000002 RTI
ggg% *!i*i!i*i**l*i*!li!*&ii!i*l*l*ii!l!il!il!l!ilil&!liii!iill!!l!i
-4 -
ggga .SBTTL TYPE ROUTINE
2685 < #ROUTIME TO TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE
2686 s #THE POUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEE
2887 S #NOTE!: §NULL CONTARINS THE CHARACTER TO BE USED AS THE FIL.ER cunnncrsn.
2658 s ¥NQTED: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
5233 ;Novsa §FILLC CONTRINS THE CHARRCTER TO FILL RFTER.
289l iC LL:
2632 a.) USING A TRAP INSTRUCTION
ggga fon TYPE  ,MESAOR . :MESADR IS FIRST ADDRESS CF AN ASCIZ STRING
235 ¥ TYPE
26% a MESADR
2899 0i721e 105737 001158 STYPE: TSTB  STFFLG ,.xs THERE A TERMINAL®

700 017222 100002 BPL 18 :BR IF YES
2701 0i7224 (000000 HALT :iHALT HERE IF NO TERMINAL
2?0c 017226 000407 BR ;i LERVE
2703 01723C Q10046 18: MOV RO -(SP) :SAVE R
2704 017232 Di700 000002 MOV aatsp ),RD ..uET ADDRESS OF ASCIZ2. STRING
2?08 (01723t 11204 2s: MOVB  (RO)+,=-(SP) ,.PUSH CHARACTER TO BE TYPED ONTO STRACK
2706 017380 N0I00S BNE 4§ :BRIF IT ISN'T THME TERMINATOR
2757 D17242 005726 ST (SP1)+ s IF TERHINQTOR POP IT OFF THE STAK
2708 Cire44 C12600 £08: MOV (SP)+ RO : :RESTORE RO
27 017246 062716 000002 38: ADD 82, (SP) ;3 ADJUET RETURN P
2710 017252 000002 RTI : RETURN
2711 017284 122716 000011 g CMPB  8THT, (SP) ..BRQNLH IF HD
2712 017260 001426 BEQ 8s
2713 (Ql72s2 . 122716 (00C220 CMFB  8TCRLF, SP) + :BRANCH 1F NOT <«CRLF>
£714 017286 0C1004 BNE 3
£71S 017270 005726 ' TST (SP1+ +:POP (SR (LFY EoJIv
2716 017272 104460 TYPE ::TYPE R CR AND LF
2717 017274 001221 $CRLF
718 017276 0007S7 BR 2% +GET NEXT CHARACTER

2719 017300 004737 0173€2 c$: JSR PC,STYPEC ..GO TYPE THIS CHARACTER
£720 Ci7304 123726 (0O0.1IC4 £s: CP8  SFILLC,(SPy+  :;IS IT TIME FOR FILLER CHARS.®
2721 (17310 0013¢%2 BNE 2% :3IF NO GO GET NEXT CHAR.
27e2 217312 0127+ 001182 MOV SNULL, - SP) +:GET 8 OF FILLER JHARS. MNEEDED
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DoRURC.F11 TYPE ROUTINE
=23 : tAND THE NULL CHAR,
N cigggg xogass 000001 7s: DECB  1(SP) .,oosanNgJLLongsg ¥3585~EEPEE; of sTace
‘ . H T "9 --\l J ;
§-52 Bi-i§ 88473( 017362 Yed B? §TYPEC ..Eo YPE A 'NULL
272y 017230 108337 017426 DECB  SCHRRCNT ::00 NOT COUNT RS A COUNT
sggg 017334 000770 BR >3 ::LOOP
2311 :HORIZONTAL TAB PROCESSOR
~32 D0I73% 112716 0O0DMQ 8%: mm 840, (SP) ”mmmsmsmmsmw
£733 QIn342 OQ4737 DIT3e2 3§: PC,$TYPEC :TYPE A SPACE
£234 017246 132737 000007 O1742s axra 87 . SCHARCNT ..snnncu IF NOT AT
8735 0173s4 0QI37 8NE 9% -TAB STOP
2735 01735 0057 15T (SP)+ .,POP SPRCE OFF STACK
273r 017365 000rek 8R 2§ csr NEXT CHARACTER
3738 017382 105777 161580 §TYPEC: TSTB asrps WAIT UNTIL PRINTER 1S READY
2733 017366 100375 BPL $TYPEC
2740 017370 116677 000002 161552 MOVB  2(SP: 3$TPB ..Lono cnnn TO BE TYPED INTO DATR RE:.
2m4l 017376 122766 00COIS OOCCO2 CMPB  slS,2!5P) ..annnc
22 017408 001003 BNE 1$ :3NOT «cn»
2743 017406 105037 017426 cLRB suunnvur
2744 Gl7vlz  DODNOG BR $TYPEX LIEXIT
2745 017414 122766 00D0I2 OOCCD2 1S: CMPB  #12,2(5P) .,aanncu IF
2746 017v22 002002 BGE STYPEX LF>
2747 Q17424 105287 INCB  (PC)+ ..xmc SPACE
2748 017426 000000 $CHARCNT: .WORD © : : COUNT
2743 0I7430 000207 §TYPEX: RTS PC
2750 . s EQUATES
Fre 000011 Yir=11
gzgg 800230 TCRLF=200
4
Sg : ERBERRRERRERREERR TR LR R R R R RS R R R R R R R R ERERRERER R R ERRER LR RS
g;gg .SBTTL BINARY TO OCTAL (ASCII) AND TYPE
2758 : #THIS ROUTINE IS USED T cunncs n 16-BIT BINARY NUMBER TO R &-DISI
2789 :#0CTAL (RSCIT) NUMBER AND TYPE I
gzg? *g;ztos---ENTsn HERE TO SETUF suppnsss ZEROS AND NUMBER OF DIGITS TO TiPE
/ X 4
762 'y MOV NUM, - (SP) ; sNUMBER T0_BE_TYPED
£763 S TYPOS :CALL FOR TYPEOUT
T4 S .BYTE N ::N=] T0 & FOR NUMSER OF DIGITS TJ TYPE
276S " BYTE M ::M=] OR O
2766 sy .5 1=TYPE LERDING ~EROS
gggg i : : 0=SUPPRESS LERDING ZEROS
2769 : #§TYPON=--=-ENTER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS THE LAST
2770 :+§TYPOS OR STYPOC
2771 !CﬂLL
2773 L MOV NUN, - (SP) : :NUMBER TO BE TYPED
3335 i+ TYPON ::CALL FOR TYPEOUT
[ 4
g;;g -srzfoc---snrsa HERE FOR TYPEQUT OF A 16 BIT NUMBER
2777 s ¥ MOV NUM, - (SP) «:NUMBER TO BE TYPEC

2778 3 TYPOC :+3CALL FOR TYPEQUT
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TO OCTAL (ASCII) AND TYPE

000000
00CO01 C17855

BAgaa?

000001 QI7esS
000006 0176S
00000S 01785

017657

000006
017656
017655
0ogcle

C17856

177770

00006C
00040
017652
017652
017654

0ccoge 00000

$TYPQ5: MOV Jd(SP),-(SF) ; sPICKUP THE MODE
1(SP),SOFILL ;;LOAD ZERO FILL SWITCH

el

$TYPON
§TYPOC: MOVE  #1,SOFILL s:SET THE ZERO FILL SWITCH
MOVE  6,SOMODE+! ++SET FOR SIX(6) DIGITS
§TYPON: MOVB  #5.§OCNT ::8ET rng TTERATION COUNT
MOV R3,-(5P) : 1SAVE R
MOV RY, -(5P) : 1SAVE RY
MOV RS, -(SP) ::SAVE RS
ggga ggﬁoos+x.nw +:GET THE NUMBER OF DIGITS TG TYPE
ADD 16, RY : :SUBTRACT IT FOR MAX. ALLOWED
MOVB R4 SOMCOE : 'SAVE IT FOR USE
MOVB  SOFILL.RY ::GET THE ZERO FILL SWITCH
MOV 12(SP) RS 1 PICKUP THE INPUT NUMBER
CLR R3 ::CLERR THE OUTPUT WORD
18: ROL RS : :ROTATE MSB INTO ~C”
BR 33 ;: G0 DO MSB
23: ROL RS : :FORM THIS DIGIT
ROL RS
ROL RS
A MOV RS,R3
] 3 RoL R3 ::GET LSB OF THIS DIGIT
DECB  $OMODE S TYPE THIS DIGIT?
BPL 78 ::BR IF NO
BIC 8177770, R3 ::GET RID OF JUNK
BNE 4§ : 1 TEST FOR O
ST RY + :SUPPRESS THIS 07
BEQ S 1:BR IF YES
4§: INC RY : 1DON’ T SUPPRESS ANYMORE 0°S
BIS $'0,R3 : MAKE THIS DIGIT ASCI!
5§: BIS 8’ .R3 : MAKE ASCII IF NOT ALREACY
MCVBE  R3,8% : :SAVE FOR TYPING
TYPE a4 +:G0 TYPE THIS DIGIT
7s: pDecB  $OCNT ::COUNT BY |
BGT 2% ::BR IF MORE TO DO
BLT 6% ::BR 1F DCNE
INC RY : ' INSURE LAST DIGIT ISN'T A BLANK
B8R 2% :+30 DO THE LAST DIGIT
6s: MOV (S5P)+,RS : tRESTORE RS
MOV (5P)+ RY : {RESTORE RY
MOV (5P)+ R3 :'RESTORE R3
MOV 2(SP) 4(SP) :1SET THE STACK FOR RETURNING
MOV (SP)+. (SP)
RT] : ;RETURN
8s: JBYTE O : 1STORAGE FOR ASCII DISIT
BYTE 0 1t TeRMINATOR FOR TYPE ROUTINE
§OCNT: .BYTE O : OCTAL DIGIT COUNTER
SOFILL: .BYTE O « 1 2ERQ FILL SWITCH

SOMODE: .WORD O + ;NUMBER OF DIGITS TO "YPE
SRR R R n iR R R AR R R AR R RN AR H2 R0 R0 021

.SBTTL CONVERT BINARY TO DECIMAL RAND TYPE ROUTINE
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CONVERT BINRRY TQ DECIMAL RND TYPE ROUTINE

:*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO AR S-DIGIT

; ¥STGNED DECIMQL (RSCII) NUMBER

AND TYPE IT. DEPENDING ON WHETHER_THE

1 #NUMBER IS POSITIVE OR_NEGRTIVE A SPACE OR A MINUS SIGN WI.L BE T(PED

: #BEFORE THE FIRST DICIT OF THE
s #REPLACED WITH SPACES.

*CRLL

L MOV NUM, = (SP)

s ¥ TYPDS

$TYPDS:
910046 MOV RO, -(SP)
010146 MOV RI,-(5P)
010246 MOV R2.-(5P)
010346 MOV R3, -(EP)
010546 MOV RS’ -(5P)
012746 020200 MOV 20200, - (S5P)
016605 000C20 MOV 20(SP) |RS
100004 BPL 1§
005405 NEG RS
112766 000055 2000C! MCVB  #'-,1(SP)
005000 18: CLR RO
012703 020074 MO $3DBLK,R3
112723 000C40 MOVB & ,(R})+
005002 2%: CLR R
016001 020064 MOV SDTBL(RD) Rl
160105 38: SUB R!,RS
002402 BLT 4§’
005202 INC R2
0007 B8R 33
060105 4§ A0D R1,RS
005702 767 R2
001002 BNE 13
105716 7STB (SP)
100407 BMI 73
106316 c3: ASLB  (SP)
103003 BCC 63
116663 000201 177777 MOVB  1(SP),-1\R3)
052702 0CCJE0 e$:  BIS  #'0,Re
052702 000040 78 BIS . ‘RS
110223 MOVE  R2,(R3)+
005720 TST (RO)+
020027 000010 cHP RO, #10
002746 BL; 23
003002 BGT a3
010502 MOV RS, R2
000764 BR 63
105726 8%: TSTB (SP)+
100003 BFL 9§
115663 177777 177776 MOVE  -1(SP),-2(R3)
105013 9§ CLRB  (R3)
012605 MOV (SP)+ RS
012603 MOV (SP)+.R3
012602 MOV (5P) 4+ R2
012601 MOV (SP)+ RI
012600 MOY (5P)+ RO

NUMBER. LERDING ZEROS WILL ALWAYS BE

;PUT _THE BINARY NUMBER ON THE STACK
,,GO TO THE ROUTINE

; ;PUSH RO ON STACK
:iPUSH R1 ON STACK
,,PUSH R2 ON STACK
,,PUSH R3 ON STACK
; PUSH RS ON_STACK
:1SET BLANK SWITCH AND SIGN
:;GET THE INPUT NUMBER
::BR IF INPUT IS PCS.
; ;MAKE THE BINARY NUMBER P(S.
s iMAKE THE ASCII NUMBER NEG.
::ZERO THE CONSTANTS INDEX
.,SETUP THE OQUTPUT PQINTER
;SET THE FIRST CHARACTER TO R BLRNK
..CLERR THE BCD NUMBER
;GET THE CONSTANT
: ;FORM THIS BCD DIGIT

::BR_IF DONE
.,INCREQSE THE BCD DIGIT 8Y :

:ADC BACK THE CONSTANT
.,CHECK IF BCD DIG'T-O

;FALL THROUGH IF O
:1STILL DOING LERDING g's’
,,BR IF YES

;MSD?

J1BR IF NO
,,YES--SET THE
,,MﬂkE THE BCO

+MAKE IT A SPA
,,PUT THIS CHAR

; JUST INCREMENT

: 1CHECK THE TABL
,,uO DO THE NEXT

;G0 _TO EXIT
.,GET THE LSO
;3 G0 CHRNGE T0_RSCII
,,ggSI;HEOLSD THE FIRST NON-ZERQ"
..YES--SET THE SIGN FOR TYPING

++SET THE TERMINRTOR

FOP STRCK INTQ RS
,,POP STRCK INTC R3

;FOP STRCK INTO R2

PLP STACK INTO Rl
.,PUP STACK INTQ RO

RSCI!

NOT ALREADY A DIGIT
IN THE JUTPUT BUFFER
3

T

DEX
l

SIGN
DIGIT
CE_IF
ACTER
ING
E_IN
DIG
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CONVERT aznnqv TO DECIMAL AND TYPE ROUTINE
104400 020074 TYPE $DBLK :sNOW TYPE THE NUMBER
016666 000002 00000 MOV 2(SP),4(5P> t :ADJUST THE STACK
012616 MOV (SP)+. (SP)
000002 RTI : "RETURN TO USER
023420 $DTBL: 10000.
001750 1000.
000144 100.
000012 10,
000004 §OBLK: .BLKW M

****i***i*il***ii**!l**i*i*!!!!!**l**l!i!ll*!*li***!!i!*!***!!i

.SBTTL TRRP DECODER

+ ¥THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP" INSTRUCTION

:#AND USE IT T0 INCEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS

:%0F THE DESIRED ROUTINE. THEN USING THE RODRESS OBTRINED IT WILL

:%G0 TO THAT ROUTINE.
010046 §TRAP: MOV RO,-(SP) + :SAVE RO
016600 000002 MOV 2(5P) R0 :+GET TRAP ADDRESS
005740 ST “(ROY” .,sncxup BY 2
111000 MOVB (RD),RO iGET RIGHT BYTE OF TRAP
00&30C ASL RO :POSITION FOR INDEXING
016000 020128 MOV §TRPAD(RO),RO i INDEX TO TABLE
000200 RTS RO ::1G0 TO ROUTINE

.SBTTL TRAP TABLE

- #THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
:¥BY THE "TRAP" INSTRUCTION.
. ROUTINE
: § TRPAD:

017216 $TYPE  ;;CALL=TYPE TRAP+0(104400) TTY TYPSOUT ROUTINE
017456 §TYPOC {iCALL=TYPOC  IRAP+1(104401) TYPE CCTAL NUMBER (WITH LEADING ZERCS
017432 §TYPOS :ICALL=TYPOS  TRAP+2(104402) TYPE OCTAL NUMBER (NO LEADING ZERGS)
01747 $TYPON ;:CALL=TYPON  TRAP+3(104403) TYPE OCTAL NUMBER (RS PER LAST CALL)
017660 $TYPDS ,,CQLL TYPDS  TRAP+3(104404) TYPE DECIMAL NUMBER (WITH SIGN)
016420 SROCHR ::CALL=ROCHR  TRAP+5(104405) TTY TYPEIN CHARACTER ROUTINE
016454 SROLIN ;:CALL=ROLIN  TRAP+&(I104M08) TTY TYPEIN srnxnc ROUTINE
017122 §SAVREG ,,anL-snvnsc TRAP+7 (104407) SAVE RO-RS ROUTINE
017160 $RESREG ::CALL=RESREG TRAP+!10(104410) RESTORE RQ-RS ROUTINE

!!iill!lilil*!li‘ll!!&i!ilii!!ii!li!!!ii!lllililliiiiliii*iii*!

.SBTTL POWER DOWN AND UP ROUTINES

-POWER DOWN ROUTINE
012737 020272 000024 $PWRON: MOV #SILLUP, JWPURVEC & SET ron FRST UP
012737 000340 000026 MOV 8340, IRPURVEC+2 x :PRIO
01004 MOV RO, -{SP) PUSH RO ON STACK
010146 MOV R1,-(SP) :1PUSH Rl ON STRCK
010246 MOV R2.-(SP) ,,p USH R2 ON STRCK
010346 MOV R3, -(5P) :PUSH R3 ON STACK
01044E MOV RY. -(SP) : :PUSH R4 ON STRCk




UNIBUS

DZkURC.

2947
2948
2949
23958

EXERCISER MACY1l 27(732) 10-SEP-76 13:08
P11 POWER DJWN AND UP ROUTINES
020176 Q010546 MUV
020200 01063 020276 MOV
030204 012737 020216 000024 MOV
020212 000000 ' HALT
020214 00077 BR
:POMER UP ROUTIN
020216 013706 020276 §PLRUP: MOV
020222 005037 020276 CLR
032 005237 020276 18: INC
020232 001375 BNE
G20234 012605 MOV
020236 012604 MOV
020240 012603 MOV
02024¢ 012602 MOV
020244 012601 MOV
020246 012600 MOV
020250 012737 020150 000024 MOV
0256 012737 000340 000026 MOV
020264 104400 TYPE
020266 020300 $PWRMG: . WORD
02?6 000002 RTI
020272 00000C SILLUP: HALT
0574 000776 BR
120276 00000 §SAVRE: 0
020300 00S0IS 047520 042627 $POWER: .ASCIZ
020306 000122
.EVEN
;!l*ii!llililil!
SEREFRERRERERELR
*REEEREREREREREE
029310 ATEND:
000901 .END

HOS

PAGE &0
RS, - (SP) - 1PUSH RS ON STACK

SP, $SAVRE ;;snv; cp

33PURUP, J8PURVEC :;SET UP VECTOR

-2 : sHANG UP

E

§SAVRE, SP -:GET SP

$SAVRE s WAIT LOOP FOR THE TTY
$SAVRE s WAIT FOR THE INC

§ :1OF  WIRD

(SP)+,RS : 1POP STACK INTO RS
(SP)+ RY : 1POP STACK INTO RY
(SP)+.R3 : :POP STACK INTO R3
(SP)+ . R2 :1POP STACK INTO R2
(5P)+ RI : 1POP STACK INTO RI
(SP)+ RO :1PCP STACK INTO RO

:-SET UP THE POWER DOWN VECTOR
- :PRIO:7
:REPORT THE POWER FAILURE

#3PWRON, 28PURVEC
8340, QePURVEC+2

$POWER ; ;POWER FAIL MESSAGE POINTER
;3 THE POWER UP SEQUENCE WRS STARTED
=2 :; BEFORE THE POWER DOWN WRS COMPLETE
; PUT THE SP HERE
<15><12>"POWER"

122222222222 22 223282222 222232222223 22 122222822
3123222222223 222122 28222222222 22322 2222223222
EXERREPRERREBERRFEEREARR AR EERERREREREERERE2LERE




UNIBUS EXERCISER

D<kURC.PLL

RD020
ROLI
RALLERR
ATEND

BEISR
BEICC

BEICLR
BEICR!

BEICR2

BE.DB
BE 1PS

BEIVEC

8E2BA
gE2CC
B8E2CLR
BE2CR]
BESCR2
BE2D8B
BE2PSW
BE2VEC
BE3BR
BE3CC
BE3CLR
BE3CR1
BE3CR2
BE3D8
BE3PSW

OO OOmom
Pt 0t Bt 0t 04 Dt Pt § 4 b4
M~ N LWV

002644
011064
001574
020310
001604
00is02
0CI6l0
00:6086
001kl

00160C
Ghidse

001680
001620

MACYLl]l 27(732}
CROSS REFERENCE TARBLE -- USER SYMBOLS

117
1604

11368
1606

105

10-SEP-76 13:08 PRAGE &2

1609

1354
1953

1320%
eceb
129
143

12B4*
1500%

1460%*
1653#%

1bl2

1368
1957

1354»
2276%
129

I450%

1289*

*

[l et oY SN =
wW—oL W

(a8 ]
OO - W

b
S
S
19%
1285#
1929

193¢

1967%
1966#
1977%

1877
1883

1974»
1976%

1897

198S#
1986#

2195

1460
1656
else

1080
2382

2272

1422
1368

13688%
1321#%
1355
1294
1833%
1464

1669*

1208
13823%

1318%
1968*

1970%

18937
1975%

1943

1689

1175

1980%*

1989+

alee

1788
206b

1632#

136
eel

[390*
1925

160S*
2012x

1822»

1495#




UNIBUS EXERCISER

DZKURC.P11

U N T N N N N I NN NN

DDISP =
DEVCNT

DEVS
DH1

DH1O0
DH11
DH12
DH13

[ [pw ]
Py
o
(o= ]
o

0000

0040
01230

00000000
(==
o
(on ]

2
n
3

007456
010422
002700
001724
005340
011036
001712
031714
001716
001720
177570
001700

001702

015320

B2s

215
1eb
1694
2441
1499

c2s0s
2e33s

16168

1934

1171
1091

1554
1756#%
1761#
1766%
1771%
778
1106%
1816

1530
7S
22984

21e4
2434
1512

1505

1939
1245
1654
1757%
1762%
1767%
1772%

1129
1849

1557
22984

22988
300

925

24ll¢
1955

22984

€330

2148

1823

2452
2397

1905

1490

2278
1922+
1929

1135
1887

1559

910

935

857
2298

MACYLl 27(732) 10-SEP-76 13:08 PAGE &3
CROSS REFERENCE TABLE -- USER SYMBOLS

1961

1528

1923*
1930%

1229
1963

1560

22

S40
2298

1979

1599

2017

945

2012

1727

2021

1534
1981

2298

2046 2368
1792

1539 1544
2031 2035

1555
2037

1731
2057

1800
208%




KOS

UNIBUS EXERCISER MRCYL] 27(732) 10-SEP-76 13:08 PAGE &M

DZKURC.F11 CROSS REFERENCE TABLE -- USER SYMBOLS

DT1l 01533 859 2298

DTi2 015352 74 2998k

DT13 015364 87 884 22984

CTI5 01537 B3] 8% 901 90 911 2298

DT2. 015262 833 2298

DT22 015410 916 921 926 931 93 9

T3 018302 838 B43 g8  B53 858 2298w

OT31  D15429 983 953  9eq 970 2298

EMTVEC= 000030 E44s  1047% 1048«

EMl 011374 825 2298w

EMIO 012201 861  2298%

EMIL Q12405 867 29984

EMI2 012544 872  2298M

EMI3 012873 877 0298k

EMI4 019777 882 2298k

EMIS 013062 887 29984

EMIE 013337 894 - 22988

EM17 013425 833 22984

EM2 011473 830 22984

EM20 013513 904 2293k

EM21 013607 909  2298M

EM22 013703 914 22984

EM23 014037 919 22984

EM4  DI4110 924 2298

EMZ5  Ol4156 929 29984

EM2E 014210 939 3298

EM27  (0l4g52 939 22984

EM3 011676 836 22984

EM30  01432] 944 29988

EM3]  DI4HIO 943 22988

EM32 01443 9ch 22984

EM33 014727 962 22984

EM34  0iS00) 47 72988

EM35 015155 973 22984

EM4 012011 g41 22984

EMS 012047 846 22984

EMB 012105 B51 22984

EM7 012143 BS6 20984

ENDMEM (001722 1024s 1030

ERRCHK 004730 1298 1285 1318 1352 1386 1420

ERRS 010704 2220 22238 -

ERRTN 010376 1474 [586  1e28 1708 1777 1947

ERRVEC= 000004 37# 1093% 1103* 1105% 1250%  1453s
2531% 2pOS* 2blik  2b24x 2625

EXAD 011130 2280  2283»

EXBRK . 00664 1622 16298

EXNO 002660 1130 1139

EXNOG 010702 2218 22219

EXS  DO7466 1926 1933 1938 1944  194@w

FAILCK 006004 16574

FORY 011267 1234 22988

GNS = Ek¥¥¥¥ U 714 1084 1088 1133 1189 1193
2927 2928 2929 2330 2331 233k

GO 005320 1535 1540  IS45  [S50w

INK 00esS30 1789 1764 1769 17748
INTRTN 005470 1569 1574 1579 15844

346

1454

2lle
2373

2298

14698

2132
2374%

1205
2934

1485

237bx

124

1649

2379*

1232

as77

2328

2578

2332

2533+

2926




UNIBUS EXERCISER

DZKURC.P11

LODDEY
MMVEC =
MOVREG
MOVVEC
MULTH

NG
NODEV
NODO

NOG

NPRTST
NXT
PBERR
FBPSW =

PBRTN
PRVEC
PC

PIRQ
PIRGVE

PR2
PR3
PRY
PRS
PRE

005402
0QsS420
005436
0OS4SY
000C20
172340
172342

= 00011M
=%000007

177772
000240
000008
000040
000100
000140

= 000200

000240
000300

MARCYLl 27(732)

S77%

2563

2608

2169

1046%
2545

2l71s

1748 19524

1258 12e2

1699 1700%

1091*%  1092%
1490%  1493%
1727 % 1730*
19Se%  2076%
co84x 2294

10-SEP-76 13:08 PAGE &5
CROSS REFERENCE TRBLE -- USER SYMBOLS

2206%

116Y4%
1528
1738%
2091 »
2317%

1402

1688
1431
1397
1363

LOS

1245*
1599*
1748%
2203#%
244 3%

{553

1253%
1604*
1777%
2220%
2498%

1794

1259%
1609#%
1791%
2230#%
2b32%

1282%
1612%
1792»
2250%
2713%

1449
1623*
1827%
2260#
2r26%




UNIBUS EXERCISER

OZKURC.PL1

PRF = 000340
PS = 177776
PSW = 177776

PWRFAL 010332
PWRVEC= 000024

aNo 0l1164
Ql 01026E
Q2 010276
Q3 010306
Q4 010316
ROCHR = 104405
ROLIN = 104406

RESREG= 104440
RESVEC= 000010
ROTATE 010570
RO =%000000

R1 =%00000!
R2 ='.000002
k3 =%000003
RY4 =%000004

RS =%00000S

R6 =7000006
R? . =%000007
SAVREG= 104407

SERV4 008506

MRCY1l 27(732)

10-SEP-76 13:08 PAGE bb

CROSS REFERENCE TABLE -- USER SYMBOLS

5788 1079
1387 1421
1650 1682

GSis 5Se

G628  1284x
1489%  |SOl#*
1169 1658

BY3%  10Si#
1071 2298
2082 2100
2103%

21068
2109%
2536 29318
29324
274 29348

6388
1738 1747

59%  1094x
1156% 1168
1300 1301
1391 1398
2018 2017
2066 2067
2l34yx 2138%
2228 2e39
2472%  2479%
2579 2623
2877 2890%

S60%  10%6#*
1571% 1576%
2087 2117
cc4l¥ 2245
262k 2b30*

Sela  1095#
1837 1839

S6es  1028%
1742% 1749
2544 2546 %
2807% 28lex
2948 2960%

S638  1530%
2e0e* 2658
2946 £959%

Se4s  149cx
2796% 2798%
2886% 2947

eS8 | 667

Seb# 568
el33 2933
17558 1959
17608 1966
17654 1976
17708 1986

- ——— -

1093
1452
1796

1290%
1527%
2llbs
1052#

e O+ 000
OO L O o0
e i i

1249
1455
1804

1317%
1553#%

1169#

2814

1572%
2789

1645#*
2801 *

1041%

1251
1489
1812

1323%
1600*

1652%

MO5

1280
1436
1821

1351
1648+

1655%

1284
1527
1960

1357%
16858*

2940*

1285
1532
1987

1385%
1794%

241 %

——
(Y1 0%]

1985

1419%
ccSe*

2964#

1313
1548
2086

142S%

2965*




UNIBUS EXERCISER
DZKURC.P11

SIMLGO 001576
SP =000006

SRQ = 177572
SR1 = 177574
SR2 = 177578
SR3 = 172516
STACK = 001100

START 001756
STKLMT= 177774
STVEC 010230

SWR 00i136
SWREG 003176
SW0 = 000001
SWO0 = 00000}
SWO01 = 000002
SHO2 = 000004
SWO3 = 000010
SWO4 = 030020
SWOS = 000040
SWoe = 000100
SW0? = 000200
Sk08 = 000400
SWOS = 001000
SWl = 000002
SW10 = 002000
SWil = 004000
Skie = 010000
SW13 = 020000
SWi4 = 040000
SW1S = 100000
Ske = 000004
Sk3 = 000010
SW4 = 000020
SWS = 000040
SWe6 = 000i00
SW? = 000200
S8 = 000400
SkKS = 001000
Sl 007334
Se 007366
S3 007420
S4 007436

TBITVE= 000014

MACY11 27(732)

9828

56748
loo4*
2327%
2475%
e573%
2599%

1552+
1044
1472

19204
19284
19354
1940#

10-SEP-76 13:08 PAGE &7
CROSS REFERENCE TABLE -- USER SYMBOLS

1991

1832"

2373%
2500%
2575%
cbe4

cbbl¥

13t
2376
cS18*

1089

{968

2378
2519*

1080

NOS

1175

2358

2382

2384

o118

2438
2548
2594 #
2655
2674
2713
2783%
2849x
2889
2954#

2330

2397

2434

2441




UNIBSS EXERCISE!
OChURC.PLL

TeRLE = 002200
TeRUO 010882
THT_ = 0Q0C!11

TKVES = OCOQBS
TMPPIR 006226

TRRPVE= 000034

TRTVEL‘ CO01Y
’S'O 11132

ST. o03508
TS 004“&0
TSTII 00S140
TSIIE 005532
TSTI3  D0S&66
TSIXH CI6046
T§'15 06262
TSTiE  00BSHE
TSII? 07304
TS7 C03634
TSY 7Y
1ST4 004134
TSIS 00Ny
187 OONN 34
877 Q0NST4
TYMOUT 002662
TYPLS = 104404
TYPE = 104M00
T = 104WN0]
TYPON = 1804403
TYPQS = 104402
CIPARO= 177640
UIPRR]= 177842
ul = 177644

J;PDRG' 177600
UIPCRI= 177602
UipOR2= 177604
wIPCR3= 177606
UIPCRY4= 177610
uIPOPS= 177612
UIPORE= 177614
UIPOR?= 177616
g, 010324
XTS7 008016
$80ADR (001122
SECOAT Q001126
00l214

CRISS Q“EQENCE

-
14K |
n

Nmtg 3= 0rrorunn £
WO Lo—-Uhr—
-

TRI 0= b pest s P P @ Pt 0 P Pt s Pt P Pt Pot st Pt -0 B0
“30D e~ WU 0D ~ )

CIC D=0+ £ LI
G ONPUNID £ OO W O WMNHWoW

v
ut
4.0
W

1 3T\73)

TABLE -- USER SYMBOLS

2752
21”9
27S1s

16678
1049+

1856
12448

2108
166218

1042
2436
2734
1040
7884

10S0»

2287
2349

14878
15268
1897

1660

1746 0%
1888 !

2108 2llls

" 2460

2743%
1047
7898

27488
1083
7908

1787

1183
3454

2831

1054
791

BO6

10-SEP-"6 13:08 PRGE €8

1187 1191 1199 l
249 2486 ayg8 2
2%bs 236k

1055

7328 7938

1234

254C




CO6

UNISUS EXERCISER MACY1l 27(732) 10-SEP-76 13:08 PAGE 69

DEKURC.PLL CRCSS REFERENCE TRBLE -- USER SYMBOLS

§oMe = 00301 T87s  TBEs  TB9®  790s  791s 792 7938

§CM3 = Q0C006 ~95s 78 — .

§CM4 = 002006 7938 794w TISs T9es 7978 798 799

§CORE  0173:2 2590 2614w

$CRLF 00leei eg?gc é;ga 1231 1658 1668 2337 2444 2460 2469 2488 2493  24%7 2856

§CROUT D1°0S2 2bld  gbale

$OBLK 02007 2857 2831 2893

SOORGN 015636 2313 2342  23u48s

$OTS. 020064 2860  2835s

015628 44 2344 2449

SENDCT  Q1IS%72 1053  2321s

SENULL Q15642 23508

SEOP _ QI543% 1917 231ls

SEOPCT 0154k 1053+ 23188 2322

SERFLG 0C1103 azg?: éggs 1315 1349 1383 1417 1736 1745 2358 238 2388  23* 218

SERMAX 001115 7ebs 1056 1262 1315 1348 1383 1417 1736 1745 2388  2410% 241§

SERRCR 016116 1047  2430s .

SERRPC Q01116 7678 2298  2438% 2439 W0 240 2475

SERRTB 001224 g2le 2483 ’

SERRTY (Q1626Y 2443 24688 -

JERTTL D0Qill2 cEMS 2334 2338 2437+ 2460

$ESCRP 001212 80Cs  10SS+ 2403% 488 @457 2460

SFILLC 001154 783s 2720 275

SFILLS 001153 7828 2754

$3CA0R 001120 ce8s

$300RT 001124 °708

$GET42 (1SE16 23354

$-0 _ = 0CO00I 31 s32

$IONT  OC1104 7bls 2298  240lx 2402  240Me  24M

§ILLUP 020272 2340 29698

$ITEM8 001i14 7658 2W4Cx 2460 2472

SKINEX (C17014 2591 2613

SKTOUT C17004 ce0S  26i0s

$KTI1  DibebY 25898 2593% g2bl3+ -

Q0lgez B04s 2460 2547 2556  275M

SLPADR 001108 7628  10S7*  2392% g407» @412 aylM

SLPERR 00111C 7b3s  1058% 2332  240B¥  24I4  2WSH

$.STRC 017116 2bcbe 26338

$.STBK (Cl17.2C 1174 227 2634 -

SMRIL = s#sess 1069  1g45  1g7 1312 1346 1380 1414 J449 1488 1527  [S98 1641  les!
1727 1788 1911 2407 2446 2705

$MXCNT 016114 2405 24iys

ENULL  OC11S2 78l% 2722 2754 - -

SNWTST= 000001 12388 1240 12688 1270  1304s 1306  1338s 1340  1372s 1374  I406s 1408  144Cs
1442 1479¢ ]48] 1518 1520 15908 1592 1632 1634 16738 1&FS  1719s 17l
1781s 1783  1906#

SOCNT 017884 2787+ 28lb* 2829 -

SOMCDE 017656 c7B2¢ g2786% 2791  2794# 2805k 28318

SOVER 016100 2369 2385 2393 2403  24lls

$PASS 001100 7588 2315% 2316 2327 2350 2399 2NiS

SFCWER 020300 1663 297  297cs

$PLRON (Celiss 1081 1670 2128 23+0s 2364

$PWRMG De02Ee 1658  leE3s  1BBB* 29678

SPURUP Delelb 2949 29548




UNIBUS EXERCISER

DohURC.PLL

$SUES
gRD CHR

[ )]
-4
"

0f1220
g1e4e0
T RRERER U

01648Y
RasEr U

000216
001156
00i160
JCi1es
golleM
001166
0C1170
QClive

017180
RERRER U

001174
0011’&

S02s
2518%
2933
asag:

2§25l

358
(87.
1845#
7888
1901 *
7898
1839
790s

MRCYLL 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

2460
293!

2932

2s40

il

1328+
1998
1146%
1846
1330#

1819»
1472%

2955#
1087

2555

éb?&i
CYs
13E2%
2030¢#
1296#
1894+
1364+

1899
1585+

£955%
1049

2929

2754

2%

1336%
2053
1329+
1902
1398%

1301
1617%

29’1
1051

29308

D06

1C-GEP-76 13:08 PAGE 7Q

12l1%
2224+
1430%
2072%
1363+
200!
1432%

1941
1705«

1083

2931

1559

1464#
2225+
1397%
2.80#%
1559+

2228+
1776+

1084

29324

1294*

1508+
2234+
14314+
2181#
1626%

2cbS#
13462

1055

29334

1057

29348

2313

1179%

2935»

1395+
1844#
1625+
2289
2032#

2298

2443

1182#

1763%

13468
1488
1664
1869

1184

1463+
1883+
1836#
cC71+




EOB

UNIBUS EXERCISER MRCYLl 27(732) 10-SEP-76 13:08 PAGE 7!

DahURC.P1! CROSS REFERENCE TRBLE =-- USER SYMBOLS

S$TRFRD 020126 2514 29258 )

$TSTNM Q01102 7598 2298 2313% 2358 2384 c40b*®  evll e41S 2433 c+460
TTYIN 018862 Sgga s34 2SSl 25554

TYPSN= 2#a2%2 U i

$TYPOS O0O17ES80 289458 2930

STYPE 017216 26998 2917 2926

STYPEC D0l7362 719 72k 223% c’38s 2739

STYPEX 017430 2 4 T 46 = 498

$TYPOC Q17556 2 858 2927

S$TYPON Q17472 2784 2’878 2929

STYFOS 017432 27808 2928

SXTSTR 01565k 23718

§OFILL  QIT65S 1 2785% 2795 2830

SHOCAT= 2adaax U 2443

. = C20310 s 7148 7178 7348 742 7438 7458 747% 7568 80S 1043 1057 1058

1131 11348 1187 1191 1199 i202s 1203 12068 1212 1215s
sgg?c Sggg 2350 23Sls  g4l4 2415 246l 25078 2tl2 25558




UNIBUS EXERCISER

DZKURC.P11
BE! 12788
LOHHEg 1s
» 8
ERRER"  cuds
158
ESCAPE is
GETPRI i3
MSSG 12378
18481
MULT 18
NEWTST 1s
1781
NOGRNT 12678
POP 1s
PUSH is
REPORT 18
SCOPE S50
1303
SETPRI 1
SETTRR 2917
SETUP s
SKIP 1%
1664
SLASH is
SPRCE §4Gs
STARS 18
127
1518
1778
2231
eb3s
SWRSU !
TRMY 23178
TYPBIN is
TYPDEC 18
1 YPNHR 18
TYPNUM i
TYPQCS 18
TYPOCT 1s
TYPTXY i
SSCMRE 7498
$3CMTM 7498
SSESCA 18
SSNEUT 18
1781
SSSET 2917%
$ESKIP 1
164
.EQUAT 18
.HERDE 18
KTLL 18
.SETUP 1s
.SURHI _1s
.SWRLO cz0s
.$ACT! is

1es8l

6:90

8
1fu2
1885

b49s

1240
1S17s
6498
E4Ss
1806
2207

MRCYIL 27(732)
CROSS REFERENCE TRBLE -- MRCRO NRMES

1314
l

7
1588
1303

12684
1520

1238
2674
2bS4
1277

2928
1040

1348
1828

KL

2033

1270
15898

1268

2886
284S

1311

2928

1316
1737
2077

749
1338
1590
1906
2ebl
2832

FOB
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1382
1851

{ize

20sS

1303
1592

1304

2958
2942

1345

293C

1350
1746

805
1344
1536
13908
2270
2300

1416
1870

{869

2074

1306
18318

1338

1889

{343

2144

e
oW
~3 Wl
£

[y
(7% ]
n

1194

798
1372
2932

1418
1850

1992

{4ge

2180

1340
1672w

1408

1199

1408

2933
1462
1869

2004

fefs

2i54

13718
1675

1440

1203

1440

2934
1466
1888

2039

e

2158

~
S )

b O£

1526

2059

59

elbe

>op—
n NE

[ 2

[
aa —un

1897

1220

1518

1515

1ec?
2ibb

1408
17818

1590

1638

1556

VT Iy
L=~ Lo
P~ L L
OO~

2323

1590

1556

1661
2170

1439
1783

1632

1680

2330

1632

1562

1706
2182

1442

1673

1726

1613

1243
1479
1725
2204
2sas

1673

18613

1847

2229

1478

1719

1787

1642
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<KURC.P1l CROSS REFERENCE TRBLE -- MRCRO NAMES
.SAPTB s

.$APTH s

.$APTY 1% |

.3ASTR 1%

.SCRTC s 5208 707
.SCMT i 5204 749
. 30820 1%

. 30820 1

.SOIV I8

.SEQP 1 S20% 2301
.SERRC g c20s 2415
.SERRT s 5208 2480
CSMULT i

. SPOUE 1% S208 835
.SRAND 18

.SRODE ls

. $RDOC s

.SREAD 18 5208 2sC8
. $Ra2RZ 8

.SSAVE 18 S20s 2635
§5820 ls

$5820 ls

.$SCOP s S20s 2352
.SSICE s 5208 2856
- SSUPR s

.STRAP s S20s 2300
$TYPB ls

$TYPD s S20s 2832
$TYPE Y S2ds 2681
.3TYPC s c2Cs 2754
.§420 s




UNIBUS EXERCISER
DZKURC.PLL

ADD 1109 114

2807 2615

AsL 2480 2481
ASLB 2870
ASR 1179
ASRE 2215
BCC 26871

BEQ 1070 1081

1860 1862

2058 2068

2383 2385

BGE 1100 2403

BGT 1127 2313

BN] 1035 2002

BIC 1950 1505

BIS 1263 1269

BISB  1E05 1608

BIT 1063 1080

2390 2397

BITR 2152 2156
BLO 2126

BLOS  Ii63 2259

3LT 2725 2818

BN ] 1263 1316

B 1043 1074

1842 1741

2442 2450

E: 103] 1302

1944 2143

BR 1063 1083

1874 1579

2023 2026

2393 23%

2881 2951

cLe 2192 2200

CLR 718 1029

1651 1683

, 2611 2618

CLRE 1113 2138

CHP 1030 1934

1325 133

1808 1816

2048 2050

2534 2608

CMPE L1111 1282

2015 2019
coM 1993

DEC 23i7 2479

DECE  a724  ave7
ENT 549

HALT 719 1135

INC 1106 116

2088 2124

INB  I1I0 2137
167 550

JMP 718 736

MACYL1L 27(732}
CROSS REFERENCE TABLE -- PERMPHENT SYMBOLS

1116
2617
248c

HOB

13:08 PAGE 76

10-SEP-76
1121 1136
2783 2733
1518 1535
188 1300
2149 2183
2400 2432
1669 1905
1653 1694
1512 1619
2452

{418 1737
1158 1176
1914 2016
2539 2545
1403 1437
25 2700
113 1188
1664 1703
2108 2190
2541 eble
1084 1085
2120 2173
2859 2955
2743 28BS
1073 1099
1393 1402
1849 1859
2089 21as
1383 1417
2139 2216
2451 270l
1182 1210
240l 2437
2747

1177 1870

1137
2865

1228

1841

c087

21ad

2138

fue—e Yrspepe
~3JD MDY

1645

2ekb

1778

2483

1941

2599

2382

199}
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DIxUAC.Pll

JOR iﬂg& {093
{33 3%
) 2733
MaV 735 1028
1058 1059
1103 1108
1208 1211
1280 1284
1319 1320
1356 1357
1396 1397
14580 1451
1495 1496
1538 1541
1573 15877
1643 1647
1692 1693
1742 1743
1796 1797
1821 1822
1901 1302
1959 1960
1985 198§
2366 2071
cle? 2les
2248 2254
234} 23
24s7 2470
2551 2573
2595 2596
2629 2630
2672 2673
2790 2796
2857 2860
2942 2943
2964 2965
MCYEB 1C56 2410
2794 2795
NEG 2792 2854
NEGB 2236 2237
NOP 1265 1697
RESET 2343
ROL £798 2800
ROR 200 2194
RTI 1.40 1148
r.585 2bb4
RTS 1036 1164
2749 2915
C 2189 2197
SEN 1684
SOB 2600
SUB 1146 1300
cbel eb22
SXT 1685

MRCYL1l 27(732)

1170

1343

—— e e aa— -

T
1?81

1040
1061
1108
l2eM
1286

1367

298
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CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

iEHS
1598

1044
1064
1115
1248

1253

1827

2209

1709
2894
2203
1435

2930

1256

134

DD DDD T TN £ 1 T e 0
~ £ LEWun-— 0o
— OO0V L0000 Lo IO L
ONEO WO LNTVUNIOW O - D0 00 I

1718
2968
ecal

1757

2931

106

WWNMNU— OO0 OO0V

o et Pt Pt et Pt s Pt Pt P Pt Pt s P P s P
~Noroununct.e

ooounnounnnononLO L [Va(g®104]
UTW—WODNNOOoO OO~ NOO

1768

1778
2230

172

2932

1949
2250

1767

2333

2113
2260

1772

2934

2183
2269

1923

2413
2284

1930,

et Pt Pruce P Pt Pt Psn U
WWWNL—O0 WL
ON— N~ ouN Lo
oOwwaoo.Lunrn 400

2459
229

2172

DWW ONVNWOWOUN—oNOOUT WD
LW == £NOL£0W  WOW

Pt Bt Pt Pt e Pt ot Pt Pt Pt Pt it Pt et e NUo—p—
SNNOOOCUINE L WWWIIUO—OO L£N.E

2524
2498

2181

et s ot Pt Pt ot Pt bt [ e e
L WWWMNU— OO0 =~
W.OoN—0NODOUY  +— LM
DU — NN WO

2582
2632

2439
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DZKUARC.P1I CROSS REFERENCE TABLE -- PERMANENT SYMBOLS
TST 1062 1104 1641 1686 1695 1925 1932 1937 1943 2028 2245 2375 2399 2446 2455

2s0e 2592 2606 cbl8 2’07 2718 2736 2809 286t 2976 291l
1518 1461 1503 1877 1897 2025 cl4e 2239 2386 2520 c588 2699 2738 2g68 2882

.ASCII 832 803 2298
.RSCIZ 8Cl 804 1085 1089 1134 1190 1194 1202 1208 1215 1223 2298 2326 2333 2506

297

.BLKB 2555

BLKW 2833 _ i

BYTE 759 780 785 766 781 7 783 784 1197 1198 1218 1213 12 1227 2350
2553 2554 2827 2828 2823 2830

(ENABL 1 520

END 2979

.ENDC 525 540  S42 543  S44  S49 635 E49 67 B84 895 706 707 717 725
733 739 45 M7 70 757 789 788 793 799 800 80l 802 806 829
981 1027 1033 1044 1045 1047 1049 1051 1053 1054 1055 1057 1059 1063 1085
1089 1135 1134 1143 11S2  I1le8 1190 1194 1188 1199 1202 1206 1215 1219 1220
1223 1287 1228 1233 1240 1243 1294 145 1269 1270 1276 1277 1278 1284 1305
1306 1310 1311 1312 1317 1338 1340 INMY I345 I¥e 1381 1373 1374 1378 1379
1380 1385 1407 1408 412 1413 1914 I919 1433 1941 1§92 (447 f4us  [4u9  1ie3
467 1463 1480 1481 486 1487 1488 IS4 IS16 1519 IS0 1525 ISek 1527 1557
1563 1seS 1591  Is82 sk 1S97 1598  1B14 1616 1633 1634 1638 1639  1RHO0  1BAL
IB43 1865 1867 1674 1675 1679 1680 1681 1704 1712 1720 17l 1728 1726 1727
1733 1738 1747 1752 1758 1780 1782 1783 1786 1787 i7e8 1831 1834 1851  1BSH
1857 1870 1873 1876 1889 1892 1895 1907 1908 1309 1910 1911 1920 1952 1935
198 2004 2007 2011 2042 2045 2062 2085 2080 2094 2ile 2132 2179 2186 2206
2223 2232 2233 @253 w3 2272 2287 2297 2301 2302 2305 2306 2308 2310 2313

LEQUIV S49 SS0 SSe S&? Se8 $97 S98 899 600 601 602 603 604 60S 606

625 626 627 628 629 630 631 632 633 634
.EVEN 1085 1089 1134 1190 1194 1202 1206 1215 1223 2298 2326 2333 2351 2507 2974
.IF S22 S40 541 S42 S43 S44 S47 807 635 662 673 684 695 706 707

1089 1084 1088 1123 1133 1141 1149 1165 1189 1193 1197 1198 1201 1205 1214
1218 1219 lea2 1226 1227 1238 1240 1243 1245 1268 1270 1276 1278 1283 1304
1306 1310 1312 1316 1338 1340 1344 1346 1350 1372 1374 137 1380 1384 1406
1408 1412 1414 1418 1438 1440 1442 1447 1449 1462 1466 1467 1479 1481 1486
1488 1813 1515 1518 1520 1525 1527 1556 1562 1563 1580 1592 1596 1598 1613
1614 1632 1634 1638 1640 1641 1642 1664 1665 1673 1675 1679 1681 1703 1710
1719 172l 1725 1787 1732 1737 1746 1751 1752 1779 1781 1783 1786 1788 1829
183¢ 1850 185¢ 1855 1869 1871 1874 1888 1890 1893 1906 1308 1310 1911 1318
1350 1993 1936 2003 2005 2009 2040 2043 2060 2063 2077 2092 elly 2130 2176
clgu 2204 gcee c23l e23e ga5l cebl e270 2285 2295 2298 2301 2305 2306 2308

. IFF 540 S42 S43 S4Y4 S4?7 739 745 750 756 758 785 806 - 822 37 108§




UNIBUS EXERCISER

OZKURC.PL1

JIFT
LIFTE
JIIF

.IRP
LIST

.MACRO

MCALL
NLIST

.PAGE
.REPT

1277
1379
1480
1538
1720
1889
2204

MRCYLl 27(732}
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CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

1278
1380
1481
1614
1721
1307

1284 1305
1385 1407
1487 1488
1633 1634
1726 17a7
1908 1909
2232 2233
2381 2384
2525 25eb
2968 2975
1134 1180
eb34
1134 1190
2630

X)) 53¢
1057 1058
236l 235¢
2460 476
2934
1268 1304
2674 2846

43 b49
795 796
1037 1038
1151 1152
1278 1304
1488 1518
1667 1673
1835 1851
1992 1997
elly ellS
2206 22sl
2297 2298
2929 2930
749 1237
1718 1781
1059

SH43 B49
795 796
1037 1038
1151 1152
1278 1304
1488 1518
1667 1673
1835 1851
1992 1997
2ll4 2115
2206 225l
2297 2298
€929 2330

805

730 787
1710 1752
2040 2043
223s 2298

1306
1408
1S1M
1639
1733
1910
225l
2385
2534

1194

DN LW
— OO0 LW

l
1
1
y
3
1

Pt Pt Pt Pt Pt P

2ebl
2388
253%

1202

LW OUNIWE Jr— IO
ONOWONNOOWoOo

= PPN MU 4= 0t b=t P s e
NO WIINL— O JUIG)»—
NGW OO WL ~ye—O0 Lo
W === 0= L0

KOb

1123

——
-
(20 ]V ]
00

=M MINI NV e e b
WLINUoN NN DO
NN OO0

1373
1483
1532
1704
1851
2176
2319
2479
2833

cS18
2512
1047

1374
1467
1597
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OZKUAC. P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

.SBTTL 533 545 650 708 740 751 807 1238 1268 1304 1338 1372 1406  I440 1479
1518 1590 1632 1673 1719 1781 1906 2303 2384 2417  24e2 510 2558 2837 2683

TLE 3§§? 2834 2902 2918 2937

JWORD. 714 715 716 246 758 761 762 763 764 767 768 59 770 771 772
773 779 775 776 786 787 788 789 790 791 792 792 794 795 796
797 798 2298 2318 2321 2487 2492 2589 2833 2634 2748 2831 2967

ERRORS DETECTED: O
DEFRULT GLOSALS GENERATED: O

#DZKURC , DZKURC . SEQ/SOL /CRF /DS : ERFZ/EN: ABS=0SKM: SYSMAC. SML , DSKM: DZKUAC . P11
RUN-TIME: S2 47 6 SECONDS

RUN-TIME RATIO: 150/107=1.3

CORE USED: 30K (59 PAGES)
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