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UNDER A LICENSE FOR USE ON A SINGLE COMFUTER SYSTEM AND CAN BE COPIED
(WITH INTLUSION OF DIGITAL'S COPYRIGHT NUTICE) ONLY FOR USE IN SUCH
SYSTEM, EXCEPY Ay MAY OTHERWISE RE PRC/IDED IN WRITING BY DIGITAL.
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g%Li?ﬁELITY OF 1TS SOFTWARE ON EQUIPMENT THAT IS¢ NOY SUPPLIED BY
GITAL.
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3.

40

41

42 HISTORY SECTION

i

45 (KKUAAD WAS RELEASFD OCTOBER, 1979 > INITIAL RELEASE

b6 CKKUABQ WAS RELEASEC OCTOBER, 1980 > ADDI;YON OF UNIBUS MEMORY TEST

47 CKKUACO WAS RELEASED APRIL, 1981 > TESTING OF 11/2% MAP, 11/24 WITH UNIBUS
48 MEMORY ONLY, & POWER MONITOR BIT CHECK.
49 LKKUADO WAS RELEASED OCTOBER, 1981 > SETUP OF SOF TWARE/HARDWARE SWR ADDRESS
50 WAS ADDED TO STARTUP CODE.

Y > WHEN SELECTED, THE UPTIONAL CACHE TESTS
3¢ . NOW RUN CORRECTLY,

23 CKKUAL.O WAS RELEASED JANUARY, 1982 > THE LMA TEST (11/24 ONLY) WAS MODIFIED TO
34 D0 A MORE THOROUGH JOB OF CHECKING TrE
a5 ADDRESS LINES.
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1.

ABSTRACT

THIS PROGRAM IS DESIGNED TO BE RUN ON A PDP 11/24 OR 11/44 ON
WHICH THE CPU, CACHE (IF APPLICABLE), AND MEMORY MANAGEMENT
DIAGNOSTIC PROGRAMS HAVE BEEN RUN. THE PROGRAM WILL DETECT ALL
ERRORS THAT ORIGINATE WITH THE MAP BOX AND PROVIDE LOOPING
CAPABILITIES SO _THAT THE FIELD SERVICE ENGINEER CAN VERIFY

THE FAILURES. THERE MAY BE SOME CASES, SUCH AS THE CACHE
REGISTER DATA PATH, AND CACHE MEMORY DATA PATH, WHERE
INTERACTION BETWEEN MODULES PROMIBITS CLOSE ISOLATION, BUT

THE FAILING FUNCTION WILL BE CALLED OUT SO THE FIELD SERVICE
ENGINEER CAN COMPLETE THE ISOLATION PROCESS.

IF THE PROGRAM CATCHES AN ERIIOR IN AN EARLY TEST AND IS ALLOWED

TO CONTINUE RUNNING THROUGH THE LATER TESTS THE ERROR INDICATIONS
FROM THOSE LATER TESTS MAY BE INVALID. THIS IS DUE YO THE STRUCTURE
OF THE PROGRAM, WHICH ASSUMES THAT ALL AREAS TESTED PRIOR TO THE
CURRENT TEST ARE FUNCTIONING PROPERLY,

THE ERROR TYPE OUTS WILL BE IN TABLE FORMAT, WITH A MESSAGE INDICATING

THE CLASS OF ERROR, A HEADER IDENTIFYING EACH COLUMN AND A REPORT OF
ALL PERTINENT DATA. WHEN THE TEST CAN PRODUCE MORE THAN ONE ERROR
CONDITION, A SUMMARY OF ERRORS WILL BE GIVEN AT THE END OF THAT TEST
CONSISTING OF: THE LOGICAL ‘AND' AND ‘OR' OF THE DATA PREVIOUSLY
REPORTED AND THE NUMBER OF ERRORS IN THIS TEST. (SEE SECTION 6.3 FOR
AN EXAMPLE OF THE ERROR TYPEQUTS.)
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2. REQUIREMENTS
2.1 EQUIPMENT

THE BASIC PDP-11/24 OR 44 COMPUTER, INCLUDING THE CPU, CACHE
(11744 CNLY), MEMORY MANAGEMENT, AND AN LA-30 OR EQUIVALENT DEVICE
FOR ERROR MESSAGES.

2.2 STORAGE

THIS PROGRAM WILL REQUIRE 8¢ TO LOAD BUT WILL UTILIZE ALL
EXISTING CORE FOR A DUAL APDRESSING TEST OF MEMORY
FROM THE UNIBUS,

2.3 PRELIMINARY PROGRAMS

THE CPU, CACHE(ir APPLICABLE), AND MEMORY MANAGEMENT
DIAGNOSTICS SHOULD BE RUN BEFORE THIS PROGRAM, THE MEMORY
DIAGNOSTIC SHOULD AT LEAST MAKE A QUICK VERIFY OF THE AREA
OF MEMORY THIS  ROGRAM WILL LOAD AND RUN IN.
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LOADING PROCLDURE
METHOD.
THIS PROGRAM CAN BE LOADED FROM ANY DEVICE THAT IS

SUPPORTED BY XXDP_AND SHOULD BE LOADED USING THE XXDP
PROCEDURE FOR THAT DEVICE.

e QUENCE
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4. STARTING PROCEDURE
4,1 STARTING ADDFESS

PROGRAM STARTS AT ADDRESS 200
4.2 PROGRAM AND/OR OPERATOR ACTION

THE PROGRAM WILL IDENTIFY ITSELF. IF CPU 1S AN 11/44, PROGRAM

WILL PROCEED WITH TESTING. IF CPU IS AN 11/24, AND LOCATION 176
LONTAINS ZERO (SUCH AS JUST AFTER LOADING), PROGRAM WILL PROMPTY

FOR A SWITCH REGISTER INPUT. IF NONE IS REQUIRED, ENTER <(CR>,

IF YOU DO _SO, PRCTRAM WILL DEPOSIT A ‘*1'' IN LGCATION 176 (MEANINGLESS
UNLESS BIT 8 1S ALSO SET) SO THAT SUBSEQUENT RUNNING OF THE PROGRAM
WILL NOT RESULT IN THE SAME REQUEST. IF MANUFACTURING IS RUNNING
THIS PROGRAM ON AN 11/24 WITH UNIBUS MEMODRY ONLY (ND MAIN MEMORY),
ENTER A NUMBER WITH AT LEAST BIT 11 SET (SWR=4(00). THIS WILL KEY
THE PROGRAM TO TEST THE 11/24 IN THAT CONFIGURATION.

4.3 SPECIAL STARTING PROCEDURE

IF IT APPEARS THAT THE CACHE IS CAUSING SOME TROUBLE AND

YOU STILL WANT TO RUN THIS PROGRAM, IT IS POSSIBLE TO RUN

WITH THE CACHE DISABLED. SIMPLY LOAD THE CACHE CONTROL
REGISTER (17777746) WITH THE DESIRED NUMBER. THEN LOAD

THE PC (17777707) WITH THE STARTING ADDRESS (200) AND

PRESS "'CONTINUE''. THE PROGRAM WILL NOW RUN NORMALLY EXCEPT
THAT CERTAIN TESTS WILL BE SKIPPED SINCE THE CACHE IS DISABLED,
THIS FACT IS INDICATED IN THE ABSTRACT OF EACH TEST THAT

CHECKS THE CACHE (ONTROL REGISTER.

DEFINITION OF THE BITS IN THE CACHE CONTROL REGISTER:
BITO0  =DISABLE TRAPS

BIT02  ~FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 0
81T03  -FORCE MISS ON READ,WHERE ADDRESS BIT 12 IS 1
BITO9  ~UNCONDITIONAL CACHE BYPASS
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5.2

5.2.1

5.2.3

OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS

SWi5 1= HALT ON ERROR

SW14 1= LOOP ON TEST

SW13 1= INHIBIT £RROR TYPEOQUTS

SW1e 1= INHIBiIT TRACE TRAP

sSw11 1= SET WHEN RUNNING AN 11/24 WITH NO MAIN MEMORY
AND ONLY UNIBUS MEMORY

SW10 1= BELL ON ERROK

SWo9 1= LOOP ON ZRROR _

SWo8 1= LOOP ON TEST IN SWR<05:00>

SWo7 1= INHIBIT MULTIPLE ERROR TYPZ 0UTS

SWoo 1= SSLECT CACHe TESTS. THIS IS USED FOR

MFG. QUICK VERIFY STATION AND CAN Bt SELECTED
BY APT SCRIPTING, THESE TESTS ASSUME THAT
ALL MODULES EXCEPT UBI MODULE ARE KNOWN GOOD,
SW05 1= SELECT UNIBUS MEMORY TESTS
SET WHEN A WINDOW EXISTS (SOME UBMAP JUMPERS CUT), AND
UNIBUS MEMORY OCCUPIES THE ENTIRE WINDOW ADDRESS AREA,

SUB-ROUTINE ABSTRACTS

ALL SUBROUTINE ABSTRACTS APREAR IN THE CODE BEFORE THEIR
EXPANSION AND IN THE DOCUMENT THAT IMMEDIATELY FOLLOWS THIS.
BELOW IS A LIST OF THE SUBROUTINE TITLES.

MACRO LIBRARY SUBROUTINES (FOUND IN MOST PROGRAMS) (SOME IN THIS SOURCE)

SCOPE HANDLER ROUTINE

ERROR HANDLEP ROUTINE

ERROR MESSACE TYPE OUT ROUTINE

CONVERT 16-81T VIRTUAL ADDRESSES TO 22-BIT PHYSICAL ADDRESSES
SAVE AND RESTORE RO-R5 ROUTINES

TYPE ROUTINE

BINARY TO OCTAL (ASCII) AND TYPE

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

TRAP DECODER

PCWER DOWN AND UP ROQUTINES

DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE
END OF PASS ROUTINE

SUBROUTINES UNIQUE TO THIS PROGRAM

SUBROUTINE TO TURN OFF AND SAVE T-BIT

SUBROUTINE TO RESTORE T=RIT TO ITS PRSVIOUS CONDITION

SUBROUTINE TO CLEAR ALI. OF THE MAP REGISTERS

SUBROUTINE TO EXTRACT MAP ADDRESS FROM PAR TONTENTS

SUBROUTINE TO DETERMINE 11/24 WITH UNIBUS .M ONLY & CHECK LMA'S IF SO

TRAP AND ASCRT HANDLER ROUTINES
CPU TRAP HANDLER ROUTINE

CACHE TRAPS AND ABORTS HANDLER ROUTINE
MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE
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THE EXECUTION TIMES PROVIDED IN THE APT SCRIPT THAT FOLLOWS
ARE FOR EXECUTION WITH A 11/44 PROCESSOR,
16K CORE MEMORY, AND 300 BAUD.

THE FOLLOWING IS A PROGRAM LOAD FILE USED BY APT:

1. £ TABLE 'A' 1S USED FOR APT DUMP MODE.
A. IN ADDITION TO NORMAL CPU DIAGNOSTIC TESTS, THIS

TABLE WILL SELECT THE OPTIONAL CACHE TESTS, (SSWREG=100).

CACHE,

2. E TABLE 'B' IS USED FOR APT QV MODE WHILE RUNNING ON A

MANUFACTURING QV STATIOM,

IT ACCOMPLISHES WHAT ETABLE

'A' DOES BUT ADDITIONALLY SUPRESSES TYPEOUTS.($ENVM=240)

3. ETABLE L' IS USED FOR APT QV OR RUNTIME MODES WHILE
RUNNING ON SYSTEMS OTHER THAN MFG. QV STATIONS. THIS
TABLE DESELECTS THE OPTIONAL CACHE TESTS.

4. ETABLE 'D' IS USEDL BY MANUFACTURING TO RUN AN 11/24 UNDER
APi WITH UNIBUS MEMORY AND NO MAIN MEMORY, AND BECAUSE OF
NO CACHE IN AM 11/24, DESELECTS THE OPTIOWAL CACHE TESTS.

1ST PASS
R?g TIME

E~-MODE/S-MODE
(SENVM/SENV)

SWITCH REGISTER 1
(SSWREG)

SWITCH RE
CPU TYPE/

MEMORY MAP CODE 4

BUS PRIORITY/INTERRUPY
BUS PRIORITY/INTERRUPT
BASE ADDRESS CODE
DEVICE MAP (ODE

CTLR. SPECIFIC WORDL 1
CTLR. SPECIFIC WORD 2
DEVICE DESCRIPTOR WORD
DEVICE DESCRIPTOR WORD
DEVICE DESCRIPTOR WORD

DEVICE DESCRiPTOR WORD

NS =2

—_ =D

LONGESY
TESTS?IME RUN TéME

ADDITIONAL

E TABLES

A B
0007000  240/007

000000 060000
00/0000  00/0000
i S
088/8080 §08/0088
00070000 000/0000
o
000000 888000
888000 000080
s s
1777 17,
177777 1727777
000000 000000

THROUGH
000000 000000

¢
240/001

000000

D
2407001

004000

000000

SEQUENCE 9
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6.2

6.3

ERRORS
ERROR KALTS AND DESCRIPTION

WHEN AN ERROR IS DETECTED AN 'ERROR' (EMT)

INSTRUCTION IS EXECUTED AND THE 'ERROR HANDLER ROUTINE'
CHECKS THE SWITCH REGISTER FOR MODE SELECTED,

THE. PROGRAM WILL:

HALT ON ERROR TF SW15=1

INHIBIT ERROR _TYPE OUT .r SW13=1
RING BELL ON ERROR IF SW10=1
LOOP ON ERROR IF SW9=1

ERROR RECOVERY

IF SW09=1, THE PROGRAM WILL LOOP BACK TO

THE POINT WHERE THE INSTRUCTION THAT CAUSED THE ERROR WAS
EXECUTED, WITHOUT ALLOWING ANY OF THE CONDITIONS TO CHANGE.
THIS WILL PROVIDE THE TIGHTEST PQSSIBLE SCOPE LOOP.

If SW09=0, EAUH ERROR WILL BE REPORTED AND

LOGGED AND, AT THE END OF EACH TEST, A SUMMARY OF ALL ERRORS
OCCURRING IN THAT TEST WILL BE PROVIDED. THE SUMMARY
CONSISTS OF THE LOGICAL AND AND OR OF THE ADDRSSS AND/OR
DATA THAT WAS WRONG.

IF THE FOWER MONITOR BIT ERROR IS CALLED, YOU MUST CURRECT THE POWER
SUPPLY OR CPU ERROR REGISTER PROBLEM BEFORE YOU CAN RELY ON THE
RESULTS OF THIS DIAGNOSTIC. THE ERROR CAN BE CALLED AT 1 OF 2

PLACES - 1) IN THE SCOPE ROUTINE EXECUTED AT THE BEGINNING OF EACH
TEST, AND 2) IN AN ERROR CALL IN CASE BIT BECOMES SET AFTER THE SCOPE.
IF THE BIT IS CAUGHT IN THE ERROR ROUTINE, *TWO* ERRORS WILL CALL ~

1) POWER MONITOR Bl! ERROR WILL CALL FIRST TO ALERT YOU TO THE
POSSIBILITY THE PROBLEM COULD BE CAUSED BY THE QUT~OF-SPEC POWER
SUPPLY, AND T"'EN THE ERROR THAT WAS TO CALL.

SAMPLE ERROR TYPE OUTS
SEE ''$ERRTB:'' FOR SAMPLE ERROR TYPEOUTS.

SEQUENCE

10
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MULTIPLE TYPE ERRORS: AN EXAMPLE:

THE FOLLOWING REGISTERS TIMED OUT WHEN REFERENCED
REG.ADR TESTNO ERRORPC
170270 000001 015226
170212 000001 015232
*

] '
: 1

[} ]
170372 000001 0

170374 Q00091
170376 000001 O

SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
REGADRS REGADRS

"'OR’’ UAND'' #ERRORS TESTNO ERRORPC

170376 170210 32 000001 010530

15232
15232
15232

P T U

SEQUENCE 11
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7. RESTRICTIONS

7.1 STARTING RESTRICTIONS
NONE

7.2 OPERATING RESTRICTIONS
NONE

SEQUENCE

12
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- MISCELLANEOUS
EXECUTION TIME
THE RUN TIME FOR ANY PASS IS APPROXIMATELY 3 SECONDS.
ADDRESS GENERATION IN THE o -11/44
THE FOLLOWING 1S AN EXAMPLE OF HOW A MEMORY ADDRESS
IS GENERATED BY THE UNIBUS MAP., THIS ASSUMFS THAT

TnE ADDRESS ORIGINATES IN THE CPU BUT THE PROCESS CAN
APPLY TO ANY UNIBUS APDRESS, STARTING AT LINE (2.

VIRTUAL ADDRESS 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
P.A.R. PAGE NUMBER (0-7) 15 14 13

12 11 10 09 08 07 06 05 04 03 02 01 Q0
P.A.R,[PAGE ND.J + 15 14 13 12 11 10 09 0B 07 06 05 04 0% 02 01 00

Ll Rl L g g T e S S g —

PHY3 ADDRS (A2+8) 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

. 17XXXXXX=> U.B.ADR. 21 20 19 18
. MAPPING REG.NO, (0=36) 17 16 15 14 13

OFFSET 12 11 10 09 08 07 06 05 04 03 02 01 00
MAP REG.INO,] + 212019 18 17 16 15 14 13 12 11 10 09 0B 07 06 05 04 03 02 01

bl R R L L L o e L s s p—

PHYS ADDR (C3+D) 21 2019 18 17 16 15 14 13 12 11 10 09 08 07 06 05 04 G3 02 01 00

DESCRIPTION OF LINES:
A: VIRYUAL ADURESS (16 BITS)
A1: UPPER 3 8175 OF VIRTUAL ADDRESS. USED T0O
SELECT A PAGE ADDRES REGISTER (PAR)
A2: LOWER 13 BITS OF VIRTUAL ADDRESS, ADDED T9
SELECTED PAR
B: PAGL ADDRESS REGISTER (16 BITS), IN ADDITION PROCESS THIS GETS
LEFT SHIFTED o BITS BEFORE ADDIFION TO A2
C: PHYSICAL ADDRESS CREATED BY MEMORY MANAGEMENT, (22 BITS) _
C1: IF UPPER 4 BITS ARE ALL ONZS THEN BITS <17:00> GO OU° CN UNIEUS
C2: IF APP RELOCATION IS ENABLED THEN BITS <17:13> SELECT ONE
OF TH: 36 (OCTAL) MAP REGISTERS.
€3: LOWER 13 BIIS NF UNIBUS ADDRESS. ADDED TO SELECTED MAP REGISTER

D: MAP REGISTER (22 BITS), ADDED TO BITS <12:00> OF UNIBUS ADDRESS
E: PHYSICAL ADDRESS GENERATED BY UNIBUS MAP AND SENT TO THE CACHE.
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PRCGRAM DESURIPTION

THE ASSEMBLED LISTING, CKKUAE.SEQ, HAS A PARAGRAPH DESCRIBING
EACH OF THE TESTS. THE PARAGRAPH WILL INDICATE IF THE TEST IS
RUN CONDITIONALLY ON THE STATUS ON THE CACHE CONTROL REGISTER.®

e

SEQUENCE

14
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.TITLE CKKUAEQ 11/24/44 UB1 MAP

LT R FE FE I IR TN N A N PN N TN N

s*COPYRIGHT (C) JANUARY 1982
;*DIGITAL EQUIPMENT CORP.
*MAVNARD MASS. 01754

*PROGRAM BY DAN P, MILLEVILLE

*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
*PACKAGE (MAINDEC-11-DZQAC~C5), JAN, 1981.

SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH USE

15 HALT ON ERROR
LOOP ON TEST
INHIBIT ERROR TYPEOUTS
INHIBIT TRACE TRAP
INHIBIT TRACE TRAP
BELL ON ERROR
LOOP ON ERROR
LOOP ON TEST IN SWR<4:0>
INHIBIT ULTIPLE ERROR TYPEQUTS
SELECT CACHE-CIS TESTS
SELECT MEMORY ON UNIBUS TEST

- QU GO W Y
WVION OO0 O — PN NI

EF B B0 3F BF B B B B O N

e m—— - ——

SEQUENCE 15
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.SBTTL BASIC DEFINITIONS
:*lNITIA%1880RESS OF THE STACK POINTER #%% 1100 %%«

§TACK= ::FIRST ADDRESS OF THE STACK
KERSTK= STACK ‘ *KERNEL STACK
SUPSTK= STA(CK=200 < :SUPERVISOR STACK
USESTK= STACK=300 +3USER STACK
ERROR=EMT ;
SCOPE=IOT :
PS= gga7gg : ;PROCESSOR STATUS WORD
STKLMT= 177774 +:STACK LIMIT REGISTER
PIRQ= 177772 : ;PROGPAM INTERRUPT REQUEST REGISTER
DSWR= 177570 + ;HARDWARE SWITCH REGISTER
DDISP= 177570 : 'HARDWARE DISPLAY REGISTER
LKS= 177546 ::LINE CLOCK (KW11-L) STATUS REGISTER
:xMISCELLANEOUS DEF INITIONS
NE 11 ::CODE FOR HORIZONTAL TAB
LF= 12 :;CODE LINE FEED
CR= 15 : ;CODE CARRIAGE RETURN
CRLF= 200 :CODE FOR CARRIAGE RETURN-LINE FEED
" +«GENERAL PURPOSE REGISTER DEF INITIONS
0= %0 ; ;GENERAL REGISTER
R1= %9 +:GENERAL REGISTER
R2= ¥ : ;GENERAL REGISTER
R3= 3 + 3 GENERAL REGISTER
R&= %% : sGENERAL REGISTER
R5= %5 : :GENERAL REGISTER
R6= 26 : YGENERAL REGISTER
R7= 17 : $GENERAL REGISTER
R10=R0 :
R11=R1 :
R12=R2 ;
R13=R3 :
R14=R4 ;
R15sR5 ‘
SP= 16 : :STACK POINTER
KSP=SP :
SSP=SP :
USP=SP
PC= %7 ;PROGRAM COUNTER
:*PRIORITY LEVEL oss:nxrio S
PRO=" 0 ::PRIORITY LEVEL 0
PR1= 40 *SPRIORITY LEVEL 1
PR2= 100 $SPRIORITY LEVEL %
PR3= 140 :sPRIORITY LEVEL
PRG= 200 S:PRIORITY LEVEL 4
PRS= ;48 ::PRIORITY LEVEL S
PR6= 0 ::PRIORITY LEVEL 6
PR7= 340 RIORITY LEVEL 7
s*"'SWITCH REGISTER" sulrtﬁ DEFINITIONS
SW15=" 100000
SWlk= 48080
SWwid= 20000
SW12= 10000
Swil= 4000
SWw10= 2000
SW09= 1000

SEQUENCE

16
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CKKUAEQ 1 2 144 UBI MAP SEQUENCE 17
BASIC DEFINTTIONS
000400 SW08= 400
000200 SWo7= 200
000700 SWob= 100
000040 SW05= 40
000020 SW04= 20
000010 SWo3= 10
000004 SW02= 4
000002 SWl= 2
000001 SW00= 1
001000 SW9=5W09 ;
000400 SW8=SW08 ;
000200 SW7=SW07
000700 SW6=5W06 ;
000040 SW5=5W05 ;
000020 SW4=SW0Y ;
000010 SW3=5W03 :
000004 SW2=5W02 :
000002 SW1=SW01 ;
000001 SWO=SW00 :
:*DATA BIT DEFINITIONS (BITO0 TO BIT15)
100000 BIT15= 100000
040000 BIT14= 40000
020000 BIT13= 20000
010000 BIT12= 10000
004000 BIT11= 4000
002000 BIT10= 2000
001000 BIT09= 1000
000400 BIT0= 400
000200 BIT07= 200
000100 BIT06= 100
000040 BIT05= 40
000020 BIT04= 20
000010 BIT03= 10
00 BIT02= 4
8IT01= 2
8IT00= 1
BIT9=BIT09 ;
axra=31788 ;
BIT7=81107 ;
alrg=s1roe :
BIT =81785 ;
BIT4=BIT04 ;
BIT3=81103 ;
B1T2=B1T102 ;
BIT1=BIT01 ;
BIT0=81100 .
:*BASIC "'CPU'* TRAP VECTOR ADDRESSES
ERRVEC= 4 ;;TIME OUT AND OTHER ERRORS
RESVEC= 10 : tRESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 T BIT
TRTVEC= 14 :3TRACE TRAP
BPTVEC= 14 : :BREAKPOINT TRAP (BPT)
10TVEC= 20 ..INPUT/OUTPUT TRAP (IOT) **SCOPE**
PWRVE §4 ER FAIL
EMTVEC= 30 .,ﬁHULATOR TRAP (EMT) %%ERROR*«
TR/ "VEC=34 'TRAP'' TRAP
TKvt.C= 60 ;;TTY KEYBOARD VECTOR
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SEQUENCE

TPVEC= 64 s TTY PRINTER VECTOR
LKVEC= 100 23LINE CLOCK (KW11=L) VECTER
CACHVEC=114 s+ CACHE ERROR INTERRUPT VECTOR
PIRQVEC=24( : ;PROGRAM INTERRUPT REQUEST VECTOR
MMVEC= 250 s sMEMORY MANAGEMENT VECTOR
S8TTL CACH; REGISTER DEFINITIONS
LOADRS = 177740 JsLOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
HIADRS = 177742 ++UPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
MEMERR = 177744 ::CACHE ERROR REGISTER
CONTRL = 177746 2 sMEMORY CONTROL REGISTER
MAINT = 177750 s +MEMORY MAINTENENCE REGISTER
HITMIS = 177752 ssHIT MISS REGISTER ''1'' IMPLIES HIT IN CACHE
LSBTTL CPU REGISTER DEFINITIONS .
SIZELO = 177760 ¢ sMEMORY SI.C REGISTER NUMBER TO PUT INTO A PAR
::TO GET TO THE LAST 32 WORDS OF MEMORY
SIZCHI = 177762 ;sHIGH SI1ZE REGISTER, RESERVED FOR FUTURE USE
;s CURRENTLY ALL ZERO
SYSTID = 177764 ;sSYSTEM D REGISTER
CPUERR = 177766 ::CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED
;s THE TRAP TO ERRVEC (000004)
.SBTTL MEMORY MANAGEMENT' DEFINITIONS
; *MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
MMRO= 177572
MMR1= 177574
MMR2= 127576
MMR3= 172516
SR{:=MMRO N
SP i1=MMR1 :
SR2=MMR? :
, SRI=MMR3 :
+*USER "I"' PAGE DESCRIPTOR REGISTERS
UIPDRO= 177600
UIPDR1= 177602
UIPDRZ= 177604
UIPDR3= 177606
UIPDR4= 177610
UIPDRS= 177612
UIPDRG= 177614
UIPDR7= 177616
*JSER 'b"PAgE DESCRIPTOR REGISTORS
UDPDRO= 1776
UDPDR1= 177622
UDPDR2= 177624
UDPDRS= 1776 8
UDPDR4= 1776
UDPDRS= 177632
UDPDRO= 177634
UDPDR7= 177636
s *USER "°I'' PAGE ADDRESS REGISTERS
UIPARO= 177640
UIPART= 177642
UIPARZ= 177644
UIPAR3= 177646
UIPAR4= 177650
UJPARS= 177652
UIPARG= 177654
177656

18
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SEQUENCE

6
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MEMO " MANAGEMENT DEF INITIONS

CKKUAEQ 11/24/44 UBI MAP

I'' PAGE DESCRIPTOR REGISTERS
'D'' PAGE DESCRIPTOR REGISTEA
'* PAGE ADDRESS REGISTERS
AGE DESCRIPTOR REGISTERS
AGE DESCRIPTUKR RCGISTERS

PAGE ADDRESS REGISTERS
D

:*SUPCRVISOR ''I'' PAGE ADDRESS REGISVERS
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SEQUENCE

H 2
11-JAN-B2 11:27 PAGE 17-4

MACRO M1113

CKKUAEQ 11/24/44 UBI MAP
MEMORY MANAGEMENT DEFINITIONS

ARE LABELED °*MAPHXX'

MAP REGISTER DEFINITIONS
6 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'

6 BITS OF THE MAP REGISTERS

AGE ADDRESS REGISTERS
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CKKUAEQ 11/24/44 UBI MAP
UNIBUS MAP REGISTER DEFINITIONS

170274
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MAPL17
MAPH17
MAPL20
MAPH20
MAPLZ1
MAPH21
MAPL22
MAPHZ?
MAPLZ3
MAPH23
MAPL24
MAPH24
MAPL25
MAPH25
MAPL26
MAPH26
MAPL27
MAPHZ?
MAPL 30
MAPH30
MAPL 31
MAPH31
MAPL32
MAPH3Z
MAPL 33
MAPH33
MAPL 34
MAPH34
MAPL3S
MAPH3S
MAPL 3¢
MAPH36
MAPL 37
MAPH37

LTI T T T O T T T2 T T T V[ O 1
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N
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MAPLO=MAPL 00
MAPHO=MAPH(0
MAPL 1=MAPLO1
MAPH1=MAPKO1
MAPL 2=MAPL 02
MAPH2=MAPH(?
MAPL3=MAPL03
AAPHI=MAPHO3
FARL& =MAPL 04
MAPH4 =MAPH04
MAPL 5=MAPL 05
MAPH5 =MAPH05
MAPL 6=MAPL 06
MAPH6=MAPH06
MAPL 7 =MAPL 07
MAPH7=MAPHO7

L YN YRR PR PR P R Y

LB F R FA PR TR TR N

SEQUENCE
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CKKUAEQ 11/24/44 UBI MAP
TRAP CATCHER

1492

000000

000174
000174 000000
000176 000000

000200 000137 010000

J
MACRO M1113 11-JAN-82 11:27 PAGE 18

SBTTL TRSP CATCHER

s *ALL UNUSED LOCATIONS EROM 4 = 776 CONTAIN A ', +2 HALT"
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:*LOCATION19450NTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: .WORD 0 :;SOFTWARE DISPLAY REGISTER
SWREG:  .WORD 0 1 iSOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)
JMP Q¥START ;;JUMP TO STARTING ADDRESS OF PROGRAM

SEQUENCE

22




sy

K 2 .
CKKUAEQ 11/24/44 UBI MAP MACRO M1113 11-JAN-82 11:27 PAGE 19 SEQUENCE 23
ACTI1 HOOKS

1494 .SBTTL ACT11 HOOKS
P IRERRRRR R RARA KRR RERIIEN AR RRARE AR RRREAKRARKA AR A KA KK
sHOOKS RggggRED BY ACTH

888822 SVPC=! ;SAVE PC
000046 022024 iEggAD ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .S$EOP
000052 000000 "WORD 0 ::E)SET LOC.52 TO ZERO

000204 | =$SVPC tt"RESTORE PC

————_ A Sy B -

{
!
i
Il
i
f
H
i
i
|
i

| S—




CKKUAED 11/24/44 UBI MAP

COMMON TAGS
1496

001100

—t el ek el —— e b cnd w—d

LI AAWALES D 8 22 LN LN N NN PO POND) =b b ek ek ek O
NN NNIO D MWNOON POV~ NNO O

el e el s vl el vl ——

ODODOOOOO0OOD
OOOOOOOOOO
R U N I W W g— ) PN S g . )
PORUPORORONO NUN) = =t ad ot b o b
—t ek ek ek OO NN NNOONONOM
BN OOIOOONES NOONNO

001100

000
000
000000
000000
000000
000000
000
001
000000
000000
000000
000000
000000
000000
000000
000

000
000000
127570
1727570
177560
177562
177564
177566

000

002

012

000
000000
00006

377

MACRO M1113

L 2
T1-JAN-82 11:27 PAGE 21

.SBTTL COMMON TAGS

JIRRE AR AR R AR AR AR AR Ak bk kR A AR A AR AR R AR R RN R AR AR ARk kW

;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

;*USED IN THE PROGRAM.

.=1100
SCMTAG:
;$PASS: .WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
$ICNT: .WORD
$LPADR: ,WORD
$LPERR: .WORD
SERTTL: .WORIL:
$ITEMB: .BYTE
SERMAX: .BYTE
$ERRPC: .WORD
$GDADR: .WORD
$8DADR: ,WORD
S$SGDDAT: ,WORD
$8PDAT: .WORD
. WORD
. WORD
$AUTOB: .BYTE
SINTAG: .BYTE
.WORD
SWR: WORD
DISPLAY: .WORD
$TKS: 177560
$TXB: 127562
$TPS: 177564
$7PB: 177566
$NULL: .BYTE
SFILLS: .BYTE
SFILLC: .BYTE
$TPFLG: .BYTE
$REGAD: .WORD
.REPT
$REGO: .WORD
$SREG]1: .WORD
$REGZ2: .WORD
SREG3: .WORD
$SREG4: .WORD
$REGS: .WORD
REPT
$TMPO: .WORD
$TMPT: WORD
$TMP2: .WORD
$TMP3: .WORD
$TMPL: L WORD
$TMPS: .WORD
$TMP6: ,WORD
STIMES 0
CAPE: 0
377 $BELL: ASCIZ

(elolelelelelelelele bl lelelele o lele)

L] (a8
=
(P

QOCOOOO OOOOOO0OM OO—-MNO

2 +STARTY OF
++ CONTAINS
;s CONTAINS
;s CONTAINS
+ 2 CONTAINS
1 sCONTAINS
JsCONTAINS
;s CONTAINS
: 2 CONTAINS
: s CONTAINS
s sCONTAINS
;s CONTAINS
;s CONTAINS
2 s CONTAINS
s CONTAINS

COMMON TAGS
PASS COUNTY

THE TEST NUMBER
ERROR FLAG
SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS

SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED

ITEM CONTROL BYTE

MAX. ERRORJ PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF 'GOOD' DATA
ADDRESS OF 'BAD* DATA

'GUOD' DATA

'BAD' DATA

:DPM0O01

; sRESERVED==-NOT TO BE USED

s AUTOMATIC MODE INDICATOR
s s INTERRUPT MODE INDICATOR

: sADDRESS OF SWITCH REGISTER

s cADDRESS OF DISPLAY REGISTER

. TTY KBD STATUS

;+TTY KBD BUFFER

;2 TTY PRINTER STATUS REG, ADDRESS

;¢ TTY PRINTER BUFFER REG. ADDRESS

+ CONTAINS NULL CHARATTER FOR FILLS

;- CONTAINS # OF FILLER CHARACTERS REQUIRED

: ¢ INSERT FILL CHARS. AFTER A ''LINE FEED'
::TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)

:sCONTAINS THE ADDRESS FROM
JIWHICH (SREGD) WAS OBTAINED
: 2CONTAINS ((SREGAD)+Q)

; s CONTAINS ((SREGAD)+2)
r2CONTAIMS ((SREGAD)+4)
;sCONTAINS ((SREGAD) +6)

;o CONTAINS ((SREGAD)+10)

; sCONTAINS ((SREGAD)+12)
JJUSER DEFINED

2 2USER DEFINED

; +USER DEF INED

: sUSER DEF INED

: JUSER DEF INED

; sUSER DEFINED

::USER DEF INED
: sMAX. NUMBER OF ITERATIONS
:ESCAPE ON_ERROR ADDRESS

<207><377><377> ..CODE FOR BELL

SEQUENCE 24
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CKKUAEQ 11/24/44 UBL MAP MACRO M1113 11-JAN-82 11:27 PAGE 21-1 SEQUENCE
(OMMON TAGS

001222 077 $QUES: L.ASCII /% s QUESTION MARK

001223 015 $CRLF: LASCII <13> :+ CARRIAGE RETURN

001224 012 000 SLF: LASCIZ 12> ssLINE FEED

SIRRRRRIARAA I AR IR AN S AR AR AR R e e ek ok ok ok ok ok oo ok ok ko ko ok

001226 000000 PADRSL: .WORD O ;HOLDS THE LOWER 16 BITS OF A 22 BIT ADDRESS
;GENERATED FOR TYPE OQUT.

001230 000000 PADRSH: .WORD O :HOLDS THE UPPER 6 BITS OF A 22 BIT ADDRESS
:GENERATED FOR TYPE QUT.

001232 000000 000077 ADRAND: ,WORD 0,77 :LOGICAL AND OF FAILING ADDRESSES

001236 000000 Q00077 ADDROR: .WORD 0,77 :LOGICAL OR OF FAILING ADDRESSES

001242 00QUYYD 000077 DATAND: .WORD 0,77 ;LOGICAL AND OF BAD DATA

001246 000000 000077 DATADR: .WORD Q0,77 ;LOGICAL OR OF BAD DATA

001252 000000 PATAND: .WORD 0 +LOGICAL AND OF PATTERN LOADED

0C1254 000000 PATTOR: .WORD OQ ;LOGICAL OR _OF PATTERN LOADED

001256 000000 LOWHST: .WORD O ;HOLDS NUMBER TO PUT IN PAR TO CAUSE THE
;LOWEST USABLE MAP REGISTER TO RESPOND

00126C 000000 HIGEST: .WORD O +HOLDS NUMBER TO PUT IN PAR TO CAUSE THE
+HIGHEST USABLE MAP REGISTER TO RESPOND

001262 000000 UBMLOW: .WORD O ;HOLDS NUMBER TO PUT IN PAR TO SIGNAL 18T
;ADDRESS OF UNIBUS MEMORY

001264 000000 USMHI: .WORD O ;HOLDS NUMBER TO PUT IN PAR TO SIGNAL LAST
;BLOCK OF 4K OF UNIBUS MFMORY

001266 000000 MMRLOW: .WORD O :HOLDS LOWEST MAP REGISTEn NUMBER FROM 'LOWEST:'

001270 000000 MMRHI: . WORD O ;HOLDS HIGHEST MAP REGISTER NUMBER FROM 'HIGEST:'

001272 000000 UBRLOW: ,WORD 0 JHOLDS LOWEST MAP REGISTER NUMBER FROM 'UBMLOW:'

001274 000000 UBRHI: .WORD O +HOLDS HIGHEST MAP REGISTER NUMBER FROM 'UBMHI:'

001276 000009 BUPWIN: ,WORD O +HOLDS LOWeST USEABLE PAR OF UPPER WINDOW

001300 0000GO LREGL: LWORD O ;HOLDS 1/0 PAGE ADDR OF LOW 16 BITS Of
:THE LOWEST USABLE MAP REGISTER

001302 000000 LREGU: .WORD O ;HOLDS 1/0 PAGE ADDR OF HIGH 6 BITS OF
;0F THE LOWEST USABLE MAP REGISTER

001304 000000 LMAH:  .WORV O +LOCATION TO HOLD LMA HIGH REGISTER CONTENTS

001304 000000 LMAL:  .WORD O ;LOCATION TO HOLD LMA LOW REGISTER CONTENTS

001310 000000 UBM24L: .WORD O ;LOCATION USED TO HOLD LMA LOW EXPECTED VALUE

001312 000000 UBM24U: .WORD O .LOCATION USED TO HOLD LMA HIGH EXPECTED VALUE

001314 000000 UBM24P: WORD O ;LOCATION USED TO HOLD LMALOW PRELOAD VALUE

001316 000000 NUMOFK: .WORD O ;LOCATION TO HOLD NUMBER OF K OF UB MEMORY

001320 000000 ERRCNT: .WORD O MULTIPLE ERROR ERROR COUNTER

001322 000000 CNTR:  .WORD O ;AUXILIARY COUNTER

001324 000000 FLAG: .WORD @ :FLAG TO INDICATE TO LAST PROGRAM PASS N

001326 000000 (PUEXP: .WORD O +HOLDS THE EXPECTED CPU ERROR CODE

001330 000000 PCPUER: .WORD 0 +HOLDS RECEIVED CPU ERROR CONDITION

001332 000000 PPARER: .WORD 0 +HOLDS RECEIVED PARITY ERROR CONDITION

001334 000000 PCONTR: WORD O +HOLDS CONTENTS OF CONTROL REGISTER

001336 000000 PMAINT: WORD O ;HOLDS CONTENTS OF MAINTENENCE REGISTER

001340 000000 BADP{: .WORD ( ;HOLDS PC OF INST THAT CAUSED TRAP

001342 000000 OLDPC: .WORD ( ;HOLDS THE RETURN ADDRESS AFTER A TRAP

001344 000000 OLOPS: .WORD O ;HOLDS THE OLD PROCESSOR STATUS

001346 000000 OLDPSW: .WORD O ;HOLDS OLD PSW FOR TBITRESTORE

001350 000000 PMMRO: .WORD © ;HOLDS CONTENTS OF MMRO AFTER TRAP

001352 000000 PMMR1: .WORD O ;HOLDS CONTENTS OF MMR1 AFTER TRAP

001354 (000000 PMMRZ2: _WORD O ;HOLDS CONTENTS OF MMR2 AFTER TRAP

001356 000000 RSIZE: .WORD O ;WILL HOLD P.A.R. CATA FOR TOP OF MEMORY

001360 000000 RETRY: .WORD O ;RETRY FLAG IN CASE CF PARITY ABORTS

001362 000000 NXTTST: ,WORD QO :LOCATION TO HOLD ESCAPE ADDRESS ON

JPARITY ERRORS,
001364 000200 DATA:  .WORD 200 ;PATTERN TO BE USED TO LOAD INTO MEMORY
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SEQUENCE 26
ERROR POINTER TABLE

T*NOTE1: IF SITEMB IS 0 TH: ONLY PERTINENT DATA IS (SERRPC).
T*NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
ik EM :2POINTS TO THE ERROR MESSAGE
i DH *:POINTS TO THE DATA HEADER
ok DT :2POINTS TO THE DATA
i* DF *:POINTS TO THE DATA FORMAT
001366 $ERRTB:
1497 SITEM 1
1498 001366 024160 LWORD  EM1 ;NOT THE CORRECT CPU TRAP CONDITION THROUGH ERRVEC (#004)
1499 001370 030121 JWORD  DH1 *RECEIVD EXPECTD TESTNO PC AT ARBORT
1500 001372 032340 "WORD  DT1 :PCPUER, CPUEXF, STESTN,BADPC, 0
1385 001374 033641 "WORD  DF1 : 0, 0,0,
1503 JITEM 2
1504 001376 024245 .WORD  EM? ;UNEXPECTED CPU TRAF THROUGH ERRVEC (#004)
1505 001400 030160 .WORD  DH? *RECEIVD TESTNO PC AT ABORT
1506 001402 032352 "WORD  DT2 *PCPUER,$TESTN,BADPC. ()
]385 001404 033641 "WORD  DF1 10, 0,
1509 JITEM 3
1510 001406 024317 LWORD  EM3 :MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS
1511 001410 030207 "WORD  DH3 ;STATUS AUTOI/D VIRTADR
1512 :REGISTR REGISTH REGISTR TESTNO PC AT ABORT l
1513 001412 032362 .WORD  DT3 *PMMRO, PrMR1,PMMR2, STESTN,BADPC, 0
}g;g 001414 033641 JWORD  DF1 :0,0,0,0,0
1516 S1TEM 4
1517 001416 024425 JWORD  EM¢ ;SUMMARY OF MAP REGISTERS THAT 1IMED OUT ON READ
1518 00:420 030306 “WORD  DH4 :REGADRS  REGADRS
1519 ‘R 'AND #ERRORS TESTNO ERR PC
1520 0r1422 032376 JWORD  DT4 < ADDROR, ADRAND , ERRCNT ,$TESTN, SERRPC,0
ggga 001424 033645 JWORD  DF4 12, 2,.1,0,0
1525 JITEM S
1524 001426 024505 .WORD  EMS : SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS
1525 001430 030403 .WORD  DH5 REGLOAD REGLUAD REGDUAL  REGDUAL
1526 "OR" 'AND #ERRORS TESTND
1537 001432 03241 .WORD DTS ADDROR ADRﬁND DATAOR DATAND, ERRCNT . STESTN,O
}?58 001434 03385 "WORD  DFS i 2,2,2,2, 1.0
1530 JITEM 6
1531 001436 ogasoo JWORD  EM6 ; SUMMARY OF BIT PATTERN FAILURES (N LOWER 16 BITS OF MAP REGISTERS
153; 001440 030549 JWORD  DHé nApn;G napaps EXPECTD EXPELTD n;c51vo RECE IVD
153 "OR' TAND'' HERRORS TESTNO
1534 001442 032430 _WORD  DTA ADDRgR ADRAND PAITOR,PATAND, HAIADR pA™ \ND ERRCNT,S$TESTN,O
1535 001644 03661 "WORD  DF6 v, , 0,C,1,0

.SBTTL ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
;*THE INFORMATION IS UBTAINED BY USING THE INDEX NUMBER FOUND IN
s*LOCATION SITEMB. THIS NUMBER IND'CATES WHICH ITEM IN THE TABLE IS PERTINENT.

|
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EO 11/24/44 UBI MAP MACRO M1113 11-JAN=82 11:27 FiGE 23 SEQUENCE 27
POINTER TABLE
36 JITEM 7
37 001446 854?03 JWORD  EM7 SSUMMARY OF BIT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS
38 001450 054 WORD DH6 MA’RFG MAPREG EXPECTD EXPECTD RECEIVD RECEIM
39 . IAND'! 'OR"" 'AND'* WERRORS TESTNO
40 001452 032430 .WORD DT6 .\hDROR ADRAND ,PATTOR, PATAND DATAOR, DATAND ERRCNTY,$TESTN,O
2; 001454 033651 "WORD  DF6 :2,2,0,0,0,0 1.0
43 ;ITEM 10
44 001456 025003 WORD EM10 ;CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF
45 ) :S0 JUMPING TO THE SIZE JUMPER TEST FOR VERIFICATION
46 001460 030727 JWORD  DHIO  :TESTNO ERR PC
47 001462 032452 JWORD DI10  :STESTN,SERRPC.0
48 001464 033641 "WORD  DFT :0, 0
33 ITEM 11
51 001466 025155 JWORD  EM11  :SUMMARY OF COUNT PATTERN FAILURES ON THE UNISUS DATA PATH
52 001470 030754 WORD ~ DH11  :EXPECTD EXPECTD RECEJVD RECEIVD
53 "0R' "'AND "'OR"’ "'AND''  NERRORS TESTNO
54 001472 032462 WORD DT11  :PATTOR. PATAND DATAOR,DATAND, ERRCIN, STESTN, 0
gg 001474 033671 WORD DFI1  :0,0,0,0, 1,0
57 ;ITEM 12
58 001476 025247 JWORD EM12  :UNIBUS MAP IS RELUCATING WHEN NOT ENABLED
59 001500 030727 .WORD DH10 ;TESTNO ERR P
60 001502 032452 +WORD DT10 :STESTN, SERRPC 0
g; 001504 033641 "WORD  DF1 20, 0
63 _ ;ITEM 13
64 001506 025321 «WORD EM13 . CANNOT USE ANY OF THE MAP REGISTERS OR PMYSICAL
65 ADDRESS BIT14 IS STUCK LOW, MUST RESTART PROGRAM
66 *IF YOU DON'T LOOP ON THIS PROBLEM.
67 001510 030727 JWORD DHI0  STESTNO ERR PC
68 001512 032452 "WORD DT10  :$TESTM,$ERRPC,0
93 001514 033641 .WORD  DF1 :0,0
71 JITEM 14
72 001516 025525 JWORD EM146  :SUMMARY OF UNIBUS ADDRESS ERRORS, WITH MAP RELOCATION DISABLED
73 001520 030754 "WORD  DH11 ExPEcro EXPECTD R§CEIVD RECEiVD
74 *'OR"! "'AND' '‘AND''  #ERRORS TESTNO
75 001522 032500 WORD DT  :ADDROR,ADRAND DATAOR, DATAND ERRCNT,STESTN, O
;g 001524 033677 JMORD DF14 3 2,2,0,0, 1,0
78 ;ITEM 15
79 0015%8 0;5630 WORD EM1S :MAIN MEMORY TIME OUT OVER THE UNIBUS DID NOT OCCUR PROPERLY.
80 001530 031111 JWORD DH15  :CONDITN CONDITN
81 EXPECTD RECEIVD TESTNO ERR PC
82 001532 032516 .WORD DT15  :CPUEXP.PCPUER,STESTN,$SERRPC,0
gg 001534 033641 "WORD  DF1 270, 0,70, 0
85 JITEM 16
60 001536 025723 JNORD EM16  ;SUMMARY OF DUAL MAPPING ERRORS
87 001540 030754 WORD ~ DHTT  :EXPECTD = EXPECTD ngcervo RECEIVD
88 : "OR "AND"" '‘AND’ #ERRORS TESTNO
89 001542 osgsoo .WORD ~ DT14  :ADDRQR,ADRAND,DATAOR, DATAND.SERRPC $TESTN,O
90 001544 033653 .WORD  DF5 22,2, 2,2, 1,0
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;ITEM 17
+WORD
. WORD
- WORD
.WORD

JITEM 20
.WORD
+WORD
WORD
.WORD

JITEM 23
.WORD

+WORD
«WORD
.WORD

JITEM 22
.WORD
+WORD
.WORD
-WORD

JITEM 23
.WORD
.WORD
.WORD
.WORD

JITEM 24
«WORD
. WORD
+WORD
.WORD

JITEM 25
.WORD
-WORD
«WORD
.WORD

JITEM 26
.WORD
. WORD
. WORD
.WORD

;ITEM 27
.WORD
+WORD
.WORD
.WORD

c 3
PAGE 24

SEQUENCE

sNO UNIBUS MEHORY EXISTS
:TESTND ERR P
'STES&N,sERRPC .0

]
’ ’

. INTERRUPT/ABORT LOGIC TESYTS TRAP TO LOCATICN 114 DID NOT OCCUR
sTESTNO ERR PC
:$T586N.$ERRPC.0

.
’ 4

s INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
:DATA INDICATING THAT INSTRUCTION WAS NOT ABORTED
;TESTNO ERR PC

:$TESBN.$ERRPC.0

.
* [

: INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT
:TESTNO ERR PC
STESBN.iERRPC .0

*
L4 ’

sLMA NOT LOADED {°ROPERLY
sTESTNO ERR PC LMAEXP LMARCY
:$TESTN.$ERgPC.EADRES.EADRSZ.O

.
* ’ ’ [

+LMA _FORCE JUMPER BIT NOT Z2ERO
;JESTNO ERR PC LMAEXP LMARCV
:STESTN,SERSPC.SREG1.LHAHI.O

.
¢ e ¢ ¢

MA _FORCE JUMPER BIT NOT SET
ESTNO ERR PC_LMAEXP LMARCV
6586N;3€R8PC.SREG1.LMAHI.0

L
g
;S

LI A TR TR Y

sLMA CONTROL BITS INCORRECT
sTESTNO ERR PC_LMAEXP LMARCV
:$TESTN.$ERSPC.STMPO.SREG?;U

.
L] L4 ¢ ¢

:FORCE JUMPER BIT FAILS TO REVERT MAP R v
S TESTNO  ERR Pe. | LMAREY |CrPent EGISTER STATUS TO DEFAULT
'$6556N.3[RRPC .$TMPU,KIPARS,0

.
L ’

28
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ERROR POINTER TABLE
1645 ;1TEM 30
1646 001656 026572 .WORD  EM30
1647 001660 031327 .WORD  DH30
1648 001662 032600 .WORD  DT30
1649 001664 033641 +WORD  DF1

D .3
PAGE 25

PAR5 NOT LOADED PROPERLY
STNO ERR PC_PR5EXP_ PR5R(V

Kl
:TE
.$6ESTN SERGPC . $TMP5 ,KIPARS,0

SEQUENCE

29
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ERROR POINTER TABLE

M

1650 001666 ER200: ;THIS IS THE STARTING POINi FOR ERROR MESSAGES

1651 ;201 THROUGH 377. THEY ARE USED FOR MULTIPLE

1652 *ERROR MESSAGES.

1653

1654 :TTEM 201

1655 001666 ogsges LWORD EM201  ;THE FOLLOWING REGISTERS TIMED OUT WHEN READ

1656 001670 031366 JWORD  DH201  REGADRS TESTNO ERR PC x
1657 001672 032412 JWORD DT201  :EADRES,.$TESTN,SERRPC.0 |
1233 001674 033711 JWORD DF201 : 2, 0,0 ,
1660 ;ITEM 202

1661 001676 026701 JWORD  EM202  ;THE FOLLOWING ARE DUAL ADDRESSING ERRORS IN THE UNIBUS MAP

1662 001700 031415 JWORD [DH202 :MAPREG  MAPREG  NON-ZER

1663 :TESTING DUALED  CONTNTS TESTNO ERR PC

1664 001702 032622 JWORD  DT202  :EADRES,EADRS2,$TMP3,STESTN,SERRRC,0

}222 001704 033661 JWORD  DF6 52,2,0,0,0

1667 ;1TEM 203

1668 001706 026774 LWORD  EM203  ;THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED

1669 001710 031524 .WORD DH203 :REGADRS PATTRN EXPCTD RECEVD TESINO ERR PC

1670 001712 032636 .WORD  DT203  :EADRSZ,$TMPO,$REG4,SREG3,STESTN,SERRPC,0

;g;; 001714 033771 JWORD DF201 2.0, C 0,0, 0

1673 ;ITEM 204

1674 001716 027055 JWORD  EM204  ;UNIBUS DATA PATH COUNT PATTERN FAILURE

1675 001720 031605 JWORD  DH204  SEXPECTD n=CEIVD ADDRSLOAD TESTNO ERR PC

1676 001722 032654 JWORD  DT204  :STMPO,$TMP1,SREG2,$TESTN, SERRPC. 0

}g;g 001724 033717 JWORD DF204 30, 0,°3, 0,°0

1679 . ;ITEM 205

1680 001726 0L7124 .WORD  EM205  ;UNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED

1681 001730 031656 JWORD DH205 :ADDRESS  ADDRESS

1682 PEXPECTD RECEIVD TESTND ERR PC

1683 001732 032670 .WORD DT205  :EADRES.EADRS2,STESTN,SERRPC,0

}ggg 001734 03677 JWORD DF14 2, 2.°06, 0

1684 ;ITEM 206

1687 001736 027206 JWORD  EM206  :DATA PATTERN NOT CORRECT

1688 001740 031743 .WORD  DH206  :ADDRESS EXPCTD RECVED TESTNO ERR PC

1689 001742 035702 .WORD  DT206  :EADRES,$TMP4,STMPS,$TESTN,SERRP. .2

}gg? 001744 033711 .WORD DF201 :2,0,0, 0,0

169% ;ITEM 207 ,
1693 001746 027237 JWORD  EM207  :REFERENCED MAP REGISTER O WITH ADDRESS ONE BIT DIFFERENT THAN 17770
1694 001750 og 013 JWORD  DH207  ADDRUSED aéro:rr TESTNO ERR PC

1695 001752 033715 "WORD DT 87 ‘EADRES SRSG ,STESIN, SERRPC ,0

}ggg 001754 033711 JWORD  DF201 i, 0, 0.

1698 :1TEM 210 |
1699 001756 027346 .WORD  EM 18 ;MAP REGISTER UNDER TEST DID NOT RESPOND IN DUAL MAPPING TESI
1700 001760 83 054 JWORD DHO10  :TESTNO ERR PC MAPREGADR

1701 001762 032730 "WORD DT 18 *STESTN, SERRPC,EADRES , 0

1702 001764 033724 JWORD DF210 : 0,0, 2




CKKUAEQ 11/24/44 UBI MAP
ERROR POINTER T

1703
1704 001766
1705
206 001770

001772
001774
01776
02000

2002
2004

o0 O O
QO

ABLE

027446
032106
032740
033711
027604
032106
032740
033711

027737
032270

F_3
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;ITEM 211
+WORD

-WORD

.WORD
.WORD

;1TEM 212
-WORD

«WORD

- WORD
- WORD

s ITEM 213
« WORD
-WORD
+WORD
-WORD

;ITEM 214
+WORD
- WORD
-WORD
«WORD

EM211
DHZ211
b#20)
EM212
DH211

DT211
DF201

SEQUENCE

CATION THROUGH THE MAP WAS NO7 CORRECT, CARRY PROPAGATION
EING RUN OVER UNIBUS
T EXPECTD RECEIVD
S DATA FROM UB TESTNO ERR PC
. RE83.3REG2,$TESTN.SERRPC.O

;MAIN MEMORY TIME QUT OVER THE UNIBUS DJ9 HDT QCCUR PROPERLY.
;TEST BEING RUN OVER UNIBUS

sCONDITN CONDITN

+EXPECTD RECEIVD TESTNO ERR PC
:CPUEXP,PCP%ER,STESTN,SERRPC,0

L & L4 ’

+MAP REGISTER ENABLED WHEN DDW SAYS IT SHOULD BE DISABLED
;TESTND ERR PC REG NO DDWDAT DDWADR
s STESTN,SERRPC,$TMPO,$TMP1,3REGS,0

;0,00 0,0

+MAP REGISTER DISABLED WHEN DDW SAYS IT SHOULD BE ENA&BLED
;TESTNO ERR PC REG NO DDWDAT DDWADR
:$6E56N.3ER8PC6$TMPO,STMP1,SREGS,O

e Ak s n o vm e

31

1
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SOFTWARE SWITCH REGISTER LOCATION
1730 .SBTTL SOFTWARE SWITCH REGISTER LOCATION
1731 002026 $Ys, :SAVE ADDRESS LOCATION
1732 000176 =176 ;ADDRESS TO SOFTWARE SWITCH REGISTER LOCATION
1733 000176 000000 $SSWR: .WORD O :LOCATION FOR SOFTWARE SWITCH REGISTER
1734 002026 2. 8Y ;RETURN TO PREVIOUS ADDRESS LOCATION
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001112
001114

000177
002432

000003

001320 000020

H 3
MACRO M1113 11-JAN-82 11:27 PAGE 29

.SBTTL ERROR MESSAGE TYPE OUT ROUTINE

A tid ittt sttt it it antdndiddddded sl it TINILLNLEILLIL LS

THIS SUBROUTINE 1S CALLED BY THE ERROR HANDLER TO TYPE

THE ERROR MESSAGES. IT PICKS UP THE ITEM BYTE (SITEMB) NUMBER
AND USES THAT TO INDEX THROUGH THE ERROR TABLE. THE ERRGCR
TABLE STARTS AT ‘''SERRTB'' AND HAS FOUR (4) POINTERS FOR EACH
ENTRY, °'EM', 'DH', 'DT', 'DF'. THE 'EM' POINTS TO THE ERROR
MESSAGE WHICH IS AN ASCIZ STRING. THE 'DH' POINTS TO THE DATA
HEADER WHICH IS ANOTHER ASCIZ STRING. THE 'DT' POINTS TO THE
DATA TABLE WHICH IS A GRCUP OF WORDS CONTAINING THE ADDRESSES
OF THE DATA TO BY TYPED. THE FORMAT OF THIS DATA 1§
CONTROLLED BY THE °'DF' WHICH IS THE POINTER TO THE DATA FORMAT,
THE DATA FORMAT IS A GROUP QOF BYTES WHICH CONTAIN NUMBERS

THAT CORRESPOND TO DIFFERENT TYPING FORMATS.

0 =16 BIT OCTAL FORMAT

1 ~DECIMAL FORMAT

2 =22 BIT OCTAL FORMAT. DATA IS LOWER 16 31TS OF THE
PHYSICAL ADDRESS, UPPER 6 BITS ARE ADJACENT TO LOWER 16

3 ~22 BIT OCTAL FORMAT. DATA IS THE 16 BIT VIRTUAL
#JDRESS IN KERNEL I-SPACE.

4 =18 BIT OCTAL FORMAT. DATA IS A 16 BIT NUMBEP THATY
WILL BE CONVERTED INTO A UNIBUS ADDRESS BY LEFT
SHIFTING IT 6 BITS.

3 =16 BIT OCTAL, SUPPRESS LEADING ZEROS

6 =16 BIT DECIMAL, SUPPRESS SPACES

IF YOU SHOULD HAVE A NEED TO JUST TYPE A STRING OF
NUMBERS, SET UP YOUR CODE THIS WAY:
MoV #CONTINUE,-(SP) ;MOVE THE ADFRESS OF THE INSTRUCTION AFTER THE
sJUMP TO THE STACK
MOV RO,-(SP) :SAVE RO
MoV R1,=(SP) sAND R1 ON THE STACK
Mov DTNAME ,RO +MOVE THE ADDRESS OF THE DATA TABLE YO RO
JMP | YPDAT s SUBROUTINE IDENTIFIED IN CENTER OF THIS ROUTINE
CONTINUE: NEXT INSTRUCTION
AT A CONVENIENT SPOT, ALOCATE THE FOLLOVING:
S*DINAME: .WORD DTLIST,DFNAME  ;IDENTIFY THE LIST NAME AND DATA FORMAY BELOW
s*DFNAME: .BYTE N,N,N,N,ETC. : CONSTRUCT YOUR OWN DATA FORMAT LINE

i .EVEN
::DTLIST: VAR1,VAR2,VAR3,VAR4,....,$CRLF,0 sVARIABLES YOU WANT TYPED

PR AR A AR AN N AR AN RN AR AR RN RN AR AR R AR AR AN AR RAR AR AR AR

ERTYPE: MOV R8.'(KSP) s SAVE RO ON STACK
CLR R : RV

L ;CLEAR
Move $1TEMB,RO ;PUT ITEM NUMBER IN RO
BNE 1% sBRANCH IF IT IS NON-ZERO
MOV $ERRPC,=(KSP)  ;PUT ERROR PC ON STACK FOR TYPING

L I BN O BN B B BF B S B B N S SR B BF B O B B BF B B B NP NP BN B B B B N L)

Wep Be BeWaNe W B Sp By Nyp e e g Be B4 g BegBg Bg e Be aBeBe By e Be TaBeBehghsyWeneh

TYPOL sTYPE FAILING PC
8R 138 ;G0 TO RETURN

18: CMPB #177,RO .SEE IF THIS IS THE PWR MON BIT ERROR  ;DPMOD1
BNE 200§ +BRANCH IF NOT TO CALL ERROR

:MOVE ADDRESS OF SPECIAL DATA HEADER TO RO
BR :BRANCH TO CALL ERROR
2008:  DEC ng SADJUST ITEM NUMBER rg BE A POINTER

ASH #3 RO SLEFT SHIFT ITEM NO. S PLACES

8PL 228 ;BRANCH IF JTEM NUMBER IS LESS THAN 200
CMP ERRCNT, #20 ;o% SEE IF 20 (OCTAL) ERRORS HAVE PRINTED

MOV #PMBECW,RO
2108

—— e B b

e mem e ereemma e —

SEQUENCE 33

- e e
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ERROR MESSAGE TYPE OUT ROUTINE

1792 002102 002410 BLT 408 ;3% BRANCH TO PRINT THE ERROR IF LESS
1793 002104 001404 BEQ 41% ;3% BRANCH TO TYPE NO MORE DATA LINES IF EQUAL
1794 002106 062766 000004 000002 ADD ¥, 2(KSP) ::% CORRECT PC RETURN TO RETURN AFTER <CRLF> PRINT
1795 002114 000542 BR 13$ :i% GO TO FETURN

1796 002116 104401 006421 41$:  TYPE NOMORE :3% TYPE MESSAGE YO ANNOUNCE NO MORE PRINTING OF ERROCRS
1797 002122 000537 , BR 138 v G0 TO RETURN ]

1798 ooz1§4 03273? 000001 001320 40%:  CMP #1, ERRCNT 1:% SEE IF THIS IS THE FIRST ERROR
1799 002132 001415 BEQ 21% s:% BRANCH IF IT WAS AND GO TYPE ERROR MESSAGE
1800 002134 032777 000200 176774 BIT #5W7 ., 3SR SSEE IF SWITCH 7 IS UP

1801 002142 001404 BEW 208 *BRANCH IF SWITCH NOT UP AND TYPE DATA
1802 002144 042766 Q00004 000002 ADD #4,2(KSP) *SKIP *TYPE ,SCRLF' IF SW 7 IS UP
1803 : INHIBIT MULTIPLF ERROR TYPEOUTS

1804 002152 000523 BR 138 :BRANCH TO EXIT

1805 002154 042700 177400 208:  BIC #177400,R0 :CLEAR UPPER BYTE OF RO

1806 002160 062700 001672 ADD #ER200+4,R0 *POINT TO DATA TABLE ENTRY

1807 002164 000426 3R 5% “GO TYPE DATA TABLE

1808 002166 042700 177000 21$:  BIC ¥177000,R0 :CLEAR UPPER BYTE OF RO

1809 022172 062700 000300 ADD #<ER200-SERRTB>,R0 ;ADD DIFFERENCE BE TWEEN

1810 SITEM 1 AND [TEM 201

1811 ; :GET POINTER TO ERROR MESSAGE AND TYPE IT
1812 ::IF THE POINTER IS NOT ZERD

1813 002176 104401 001§23 22%:  TYPE  .SCALF sTYPE A <CRLF>

1814 002202 062700 001366 ADD #SERRTB RO :ADD BASE OF ERRUR TABLE

1815 002206 012037 002216 2108: MoV (RO)+,2$ :P M MESSAGE POINTER IN TYPF STATEMENT
1816 002212 001404 BEQ s sBRANCH IF NO ERROR MESSAGE

1817 002214 104401 TYPs STYPE ERROR MESSAGE

1818 002216 000000 28: .WORD 0 ;POINTER TO ERROR MESSAGE

1819 002220 104401 001223 TYPE  ,$CRALF TYPE CRIF

1820 ::GET THE POINTER TO THE DATA HEADER AND

1821 , *:TYPE IT IF THE POINTER IS NOT ZERO

1822 002224 012037 002234 3$: 2h) (03348 ;PUT HEADER POINTER IN 1YPE STATEMENT
1823 002230 001404 B3 5¢ :BRANCH IF NO DATA HEADER

1824 002232 104401 TYPE :TYPE THE DATA HEADER

1825 002234 000000 4$: JWORD 0 *POINTER TO DATA HEADER

1826 002236 104401 001223 TYPE  ,$CALF *TYPE CRLF

1827 ::THIS I8 THE START OF THE DAYA QUTPUT IF THE
1828 ::DATA POINTER IS NOT ZERD. RO POINTS TO THE
1829 ::DATA FORMAT, R1 POINTS TO THE ADDRESS OF
1830 : : THE DATA WORDS.

1831 002242 010146 5% MOV R1,~(KSP} :SAVE R1 ON THE STACK

1832 002244 TYPDAT=.

1833 002244 012001 MOV (RO)+,R1 ;PUT DATA TABLE POINTER IN RI

18%%, 005246 001464 BEQ 128 ;BRANCH IF NO DATA TABLE

1835 00 sso 012000 MOV (R0) +,RO *PICK UP DATA FORMAT POINTER

1339 805 52 105710 68: TSTB  (RO) *1S THIS WORD OCTAL

1837 602254 001003 BNE 7% ‘BRANCH IF NOT 16-BIT OCTAL

1838 ::WORD IS5 16 BIT OCTAL FORMAT (DF = 0)

1839 002256 013146 MOV A(R1)+,=(KSP) ;PUSH NEXT 16-BIT WORD ON STACK

1840 00 560 104409 TYPOC :TYPE TKE WORD ON STACK AS 16 BIT OCTAL
1841 002262 000451 BR 11$ SGET READY FOR NEXT WORD

184§ 08 264 122710 000001 78: CMP8 41, (RO) :IS THE WORD DECIMAL

1843 002270 001003 BNE 8$ ‘BRANCH I[F NOT DECIMAL

18464 ::WORD 18§ DECIMAL FORMAT (DF = 1)

1845 002272 01314g MOV @(R1)+,=-(KSP)  ;PUSH NEXT 16~BIT WORD CN STACK

1846 00 574 10440 TYPDS STYPE THE WORD ON STACK AS DECIMAL
1847 002276 000443 BR 1% *GET READY FOR NEXT WORD

1848 002300 122710 000002 8s: CMPB 42, (RO) ;IS WORD 22-BIT PHYSICAL ADDRESS

»
.
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001012

012146
004737

004737
000411
122710

001004

020144
000

024040
000003
002326

000003

002542
000004

002650
000005

0024¢%

040
002476
117
105
001114
000

J
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308:

8%:

108:

100%:

110%:

11%:

12%:
138:

32%:

c6 PMBECW:
27 PMBECM:
23 PMBECH:
00 PMBECD:
00 PMBECF:

BNE

MoV
JSP
ADD
MOV
TYPE
.WORD
B8R
CMPS
BNE

MOV
JSR

B8R
CMPB
BNE

JSR
BR
CMPB

BNE

Mov
TYPOS
.BYTE
.BYTE
BR

MOV
TYODS
INC
TYPE
TST
BNE
MoV
MoV
RTS
-ASCIZ
.EVEN
.WORD
.ASCIZ
.J\SCIZ
.EVEN
-WORD
BYTE

SEQUENCE

9% ;BRANCH IF NOT 22-BIT PHYSICAL ADDR
;:WORD IS 22~BIT PHYSICAL FORMAT (DF = 2)

~(KSP) +PUSH NEXT 16-BIT WORD ON STACK

20 : CONVERT NUMBER T0 GCTAL ASCIZ

P) TONLY WANT 8 DIGIT

3 sPUT POINTER AFTER "TYPE' CALL

s TYPE ASCIZ STRING

0 SWORD HOLDS POINTER TO ASC1Z STRING
118 :GET READY FOR NEXT WORD

#3, (RO) ‘1S THIS A 16-BIT VIRTUAL ADDRESS
108 *BRANCH IF NOT 16-BIT VIRT. ADDR.

:WORD IS 22-BIT VIRTUAL ADDRESS FORMAT
:KERNEL I-SPACE ASSUMED.

(DF = 3)
a(R1)+, -(KSP)

;PUSH NEXT 16-BI17 WORD ON STACK

PC, TYPVAD ;GO TYPE 22-BIT ADDRESS FROM 16-81T V.A.

11§ *GET READY FOR NEXT WORD

#4, (RO) ;1S THIS A 16 BIT NUMBER TO BE CONVERTED TO
AN 18 BIT UNJBUS ADDRESS LEFT SHIFYED 6?

100$ SKIP OVER FORMAT 4 ROUTINE IF NOT

;:WORD IS FORMAT 4. DATA WORD IS A UNIBUS
: 1ADDRESS OUTPUT WiLL BG 18-BITS WORD LEFT SHIFTED &.

PC ,UBADDR :CONVERY TO 18-BIY UNIBUS ADDR AND TYPE
11$ “GET READY FOR NEXT WORD
#5.(RO) :1S THIS A 16 BIT NUMBER TO BE PRINTED AS
;OCTAL WITH LEADING ZEROS SUPPRESSED?
1108 *BRANCH TO DECIMAL LEADING SPACES SUPPRESS ROUTiNC

+:WORD IS FORMAT 5. DATA WORL IS TO BE
:PRINTED IN OCTAI . LEADING ZEROS SUPPRESSED.
3(R1, +,=(KSP) sPUSH NEX: 16=BIT WORD ON STACK
:GO TYPE DCTAL SUPPRESS LEADING ZEROS
6 STYPE 6 DIGITS AND
0 :SUPPRESS LEADING ZEROS
118 “GET READY FOR NEXT WORD
:WORD IS FORMAT 6. DATA WORD IS TO BF
 :PRINTED IN DECIMAL. LEADING SPACES SUPPRESSED.
a(R1)+, ~{KSP) :PUSH NEXT 16-BIT WORD ON STACK

RO sPOINT TO NEXT FORMAT BYTE

.32% sTYPE TWO SPACES

(RT) ;1S THERE ANOTHER WORD?

6$ sBRANCH IF NOT ALL DONE

(XSP)+ ,R1 :RESTORE R1

\KSP) +,R0 ;RESTORE RO

PC +RETURN TO ERROR ROUTINE

? 2 s TWO SPACES

PMBECM,PMBECH 2% WORDS POINTING TO BELOW

PMBCCD,PMBECF
7POWER 'MONITOR BIT FOUND SET?
°TESTNO ERR PC CPUERR?

S$TESTN, SERRPC, CPSAVE,0
0,0,0,0

o e
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CONVERT

QG G U U W ST G WU W WU U WA W WO WY WA QI WA QU Y WA WY W W R U T W W
A0 WO N0 OO0 N0 O O O 0 0 O C OO0 O 0 GO D OO NSO D OO0 O

A md U LA A AN L U A PO NI R NI PO PO AN D) e = b e b e = = 2 (O OO
%Cb SNOVA S WD = O OO NN NN = OV 0O~ WNG 2 DO D0

11/24/44 UB1 MAP

16~BIT VIRTUAL ADDRESS T

002622
0026206
002632
002636
002640

002642
002644
002646

104411

012746
004737
062716
012637
104401
000000

104412
012616
000207

000002
000003

172340

000006

V1230
001226
001226
024040
000003
002640

MA
0

C
2

K 3
RO M1113 11-JAN-82 11:27 PAGE 30 SEQUENCE 36
2-B1T PHYSICAL ADDRESS

.SBTTL CONVERY 16-BIT VIRTUAL ADDRESS TD 22-BIT PHYSICAL ADDRESS

PRHARREARR AR R TR TR A AR TN Rk TRk AR AR ARk h Aok k

* THIS ROUTINE IS CALLED BY A 'JSR_P{’ AFTER THE VIRTUAL ADDRESS
;¥ 1S PUSHED ON THE KERNEL STACK. THE V,.A. 1S THEN LOADED INTO
;* R1 AND THE UPPER 3 RITS ARE SHIFTED INTO RO TO SELECT YHE

o CORRECT KERNEL 1-SPACE PAR. THE LOWER 12 BITS OF THE VIRTUAL
;% ADDRESS ARE ADDED TO THE PAR AS THEY ARE BY MEMORY MANAGEMENT
]
s %
. %
Y

%

AND THE PHYSICAL ADDRESS IS SAVED IN MEMORY TO BE CONVERTED
TO ASCIZ AND TYPED.

SRRRRKAERR R AR AR AR TR AR A RN AR AR AR AR ARk Ak ke k ko kk

]
0
’»
L]
0
o
’
l
!
i'

PVAD: SAVREG sSAVE ALL REGISTERS

MoV 2(KSP) ,R1 :PUT VIRTUAL ADDR IN R1
CLR RO +CLEAR RO FG3 CALCULATIONS
ASHC #3,R0 sUFFT SHIFT RO,RT 3 PLACES
ASL RO JLEFT SHIFT RO ONE MORE PLACE
ROR R1 :RIGHT SHIFT R1 SO OFFSET IS CORRECT
ROR R1 :RIGHT SHIFT Rl
ROR R1 sRIGHT SHIFT R1
ADD #K1PARQ,RO sFORM DESIRED PAR ADDR IN RO
Moy (R0),R3’ ;PUT CONTENTS OF PAR IN R3
CLR R2 ;CLEAR R2 FOR PHYSICAL ADDR CALCULATIONS
ASHC #6,R2 (LEFT SHirT <R2,R3> 6 PLACES
ACD R1,R3 ;ADD OFFSET IN R1 TO BASE IN R3
ADC R2 ;ADD ANY POSSIELE CARRY TO UPPER 6 BITS
MoV RZ,PADRSH ;PUT UPPER 6 BITS OF ADDR IN CORE
MOV R3,PADRSL ;PUT LOWER 16 BITS OF ADDR IN CORE
MOV #PADRSL ,~(KSP)  ;PUT POINTER TO LOWER 16 BITS ON STACK
JIR PC,$DB20 s CONVERT NUMBER 7O OCTAL ASCIZ
ADD #3, (XSP) ;ONLY TYPE 8 DIGITS
MOV (KSP)+,3$% ;PUT POINTER AFTER TYPE INST
TYPE ;TYPE THE 22-BIT VIRTUAL ADDRESS

38: WORD 0 ;THIS WORD HOLDS THE POINTER TO

sTHE ASCIZ STRING

RESREG ;RESTORE ALL THE REGISTERS
MOV (KSP)+, (KSF) sLEAVE ONLY RETURN ADDR ON STACK
RTS PC sRETURN TO ERROR HANDLER
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CKKUAEQ 11/24/44 UB1 MAP MACRO M1113 11-JAN-B2 11:27 PAGE 31
SUBROUTINE TGO CONVERT WORD TO 2. UNIBUS ADDRESS AND TYPE

941

1942

1943

1944 :*6 DIGIT NUMBER.

1945

1946 e

1947 002650 104411 UBADDR: SAVREG

1948 002652 016601 000002 MOV

1949 002656 005000 CLR

1950 002660 073027 000006 ASHC

1951 002664 010137 001226 MOV

1952 002670 010037 001230 MOV

1953 002674 012746 001226 MOV

1954 002700 004737 024040 JSR

1955 002704 062716 000005 ADD

1956 002710 012637 002716 MOV

1957 002714 104407 TYPE

1958 002716 000000 3%: . WORD

1959 002720 104412 RESREG

1960 002722 012616 MoV

1961 002724 000207 RTS

S

SEQUENCE 37

1940 .SBTTL. SUBROUTINE TO CONVERT WORD TO A UNIBUS ADDRESS AND TYPE

1 ; :****t******t***t**************************ﬁ******ﬁ*************
:*THIS SUBROUTINE IS USED TO CONVERT THE A WORD PUSHED

;*ON THE STACK INTG A UNIBUS ADDRESS AND TYPE IT AS A

1T USES R1 & RO AND LEAVES

:*ALL OTHER REGISTERS UNCHANCED.

> ¢ de i Ak e vk e ok e ok e e e W e e i e o ok e ok o e e o o i o ol vl e o o ol ok ok ok ke ke o o ot ok ol ok Ok o Tk e ok o e ok e A ok

sLOAD 6 BIT ADDRESS INTO R1
;CLEAR RO FOR CALCULATIONS
JLEFT SHIFT <RO:R1> 6 PLACES
JPUT LOWER 16 BITS IN PADRSL
sPUT UPPER 6 BITS IN PADRSH
+PUSH POINTER TO WORDS ON STACK
sJUMP TO CONVERT ROUTINE

sMNLY USE LOWER 6 CHARS.

:PUT POINTER AFTER TYPE C .L.

+HOLDS POINTER TO FIRST ..

;LEAVE ONLY RETURN ADDRESS ON STACK
;RETURN TO ERROR TYPE ROUTINE.

2(KSP) ,R1
0

R1,PADRSL
RO,PADRSH
H#PADRSL , = (KSP)
PC,$DB20

#5, (KSP)

(KSP) +,3%

(ESP)+,(KSP)




CKKUAEQ 11/24/44 UBI MAP
TURN OFF AND SAVE T-BIT

977

978 002726
979 002734
980 002736
981 002744
982 002752

000020
032766
001406
016637
0642766
000006

M_3
MACRO M1113 11-JAN-82 11:27 PAGE 32

000020 000002

000002 001346
000020 000002

.SBTTL TURN OFF AND SAVE T-BIT
PIRRRIAKIRRAKRARKRRARILRRRRRIRERRI R KRR R KRR KA KRR A RN AR ANk
R R R A L T T L T T T T T T ST T 2 T T
A **SUBROQUTINES UNJQUE TO THIS PROGRAM*x
ZIRRARRRRRAAIRKR AR AR RN AR RRAKARARR KRR KRR AR KKK AR H Ak
Bl e T L g P e T e e e e e e L]

S btk dedde ks dededrk de kb ke ko ok dd ke o et st e vk e A T e A e ok ok ok ok ok

Lk
P* THIS TRAP ROUYINE IS REACHED BY THE TRAP CALL °'TBITO'., IT IS
hR USED TO TURN'OFF THE "~BIT IF IT 1S ON. THE PROCESSOR STATUS
Vx 1S SAVED IN ''OLDPSW'' SO THAT THE T-BIT CAN BE RESTORED TO ITS
A PREVIOUS STATUS WHEN CONDITIONS WARRANT.
. %
E;***********R*****************ﬁ********************************t
T8IT=BITé ;T=BIT 18 BJY04 IN PROC. STATUS
TBITOF: BIT ATBIT,2(KSP) ;1S THE T=-BIT ON?
BEQ 1% JBRANCH TO EXIT IF IT IS NOT ON

MOV 2(KSP) ,OLDPSW  *SAVE OLD PSW FOR RESTORING T BIT
BIC ATBIT,2(KSP)  :CLEAR T BIT
1$: RTY *RETURN TO PROGRAM

SEQUENCE

38




CKKUAEQ 11/24/44 U
RESTORE T~BIT TO I

N_3
1 MAP MACRO M1113 11-JAN-82 11:27 PAGE 33 SEQUENCE 39

S PREVIOUS CONDITION

1983 SBTTL. RESTORE T~BIT TO ITS PREVIOUS CONDITION
1984 ,,*************************tktt**************w********t*t*t******
1985 M
1986 I THIS TRAP ROUTINE CAN BE REACHED 8Y THE YRAP CALL 'TBITR'. IT IS
1937 ¥ USED TO RESTORE THE T-BIT AFTER A PARTICULAR TEST THAT CANNOT
1988 ¥ BE RUN UITﬂ THE T<BIT ON. IT USES THE PROCESSOR STATUS STORED
1989 ok IN "'OLDPSW'' BY 'TBITO'. REPLACES THE PS ON THE STACK WITH IT
}gg? Jx AND DOES AN 'RTT'.

3]
1992 :,*******tw*k*w*****************************t*******t******t*****
1995 002754 013766 001346 Q00002 TBIMRE: MOV OLDPSW,2(KSP) JPUT OLD PSW ON STACK
1994 002762 042737 000020 001346 BIC ATBIT, OLDPSN ;sCLEAR T~BIT IN ''OLDPSW'

1995

SO THAT IT WON'T BE TURNED ON 8Y ACCIDENT

1996 002770 000006 RTT ;RETURN TO PROGRAM AND INHIBIT T=BIT TRAP AFTER THIS INSTRUCTION

T = \nsar annr b dt——n
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SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS

1997 .SBTTL SUBROUTINE TO CLEAR ALL OF THE MAP REGISTERS

1998 R AR AR AR R AR AR AR AR AR AN AR AR AN RN AR AR AR RN
1999 o

2000 ok THIS SUBROUTINE CLEARS ALL OF THE MAP RSSISTERS F MAPPING IS
2001 M DISABLED BY LOADING THE ADDRESS OF MAPL INTO_RS AND THEN
2002 ox CLEARING THE REGISTER POINTED TO BY R3 UNTIL R3 POINTS ABQVE
2003 A MAPH37, IF MAPPING IS ENABLED, ALL REGISTERS EXCEPT MAPL1
2004 o ® IS CLEARED. THE LOWER WORD OF MAPL1 RECEIVES 20000. THIS IS
3882 ¥ SO APT CAN PROPERLY MONITOR THE PROGRESS OF THE DIAGNOSTIC.

£ HR

2007 SINARARKAANRRNRARARR AN R AR AR AR R R AN R R AR AR R AR AR AR AR AR AR Ak
2008 08 772 012703 170200 CLRMAP: MOV #MAPLO R3 sPUT FIRST MAP ADDR IN R3

2009 002776 005023 CLR (R3)+ 1CLEAR MAPLO

2010 003000 005023 CLR (R3)+ sCLEAR MAPLO+?2

2011 003002 032737 000040 172516 BIT #B1T5,MMR3 sSEE IF MAPPING IS ENABLED

2012 003010 001402 BEQ 1% sBRANCH TO CLEAR ALL IF NOT ENABLED
2013 003012 012723 020000 MOV #20000,(R3)+ cLOAD 20000 INTD MAPLT FOR POSSIBLE APT USE
2014 003016 005023 1%: CLR (R3)+ ;CLEAR MAP REGISTERS

2015 003020 022703 170400 (MP AMAPHI7+2 .13 sSEE IF LAST A°DR+2 IS IN R3

2016 003024 Q01374 BNE 1% +BRANCH IF *, DONE YET

2017 003026 000207 RTS PC sRETURN TO HMAIN PROGRAM
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MACRO M1113  11-JAN-82 11:27 PAGE 35

SUBROUTINE TO LOG AND REPORT TIMEOUTS OF MAP REGISTERS

SEQUENCE

41

2018 .SBTTL SUBROUTINE TO LOG AND REPORT TIMEOUTS OF MAP REGISTERS
58%8 . :***t‘*****************t*************t#t******************t******
(3.1
2021 % THIS SUBROUTINE IS USED TO LOG AND REPORT THE FACT THAT A
2022 ‘x REFERENCE TO A MAPPING REGISTER TIMED OUT ON THE UNIBUS, IT
2023 ‘w KEEPS A "LOGICAL AND'' AND A ''LOGICAL OR'' OF EACH ADDRESS THAT
ggg; Px TIMES OUT.
%k

%026 ;.'**i**t*************************************l HARRARRA R AR Ak ek Wiy

027 003030 005227 TIMEOUT : INC (PC)+ : INCREMENT ONE TIME GATE
2028 003032 177777 TOFLAG: .WORD =1 :ONE TIME ENTANCE FLAG
go 9 003034 001403 BEQ 108 ‘BRANCH IF FLAG IS NOW ZERD

030 003036 005237 020142 INC $MSGTY “INDICATE TO APT A FATAL ERROR OLCURED
2031 003042 000000 MALT ;1 HAVE ENTERED THIS ROUTINE BEFORE I FINISHEuL REPORTING THE FIRST ERROR.
2032 :sTHE SECOND ENTRY ADDRESS 1S ON THE STACK AND THE
2033 :FIRST ERROR CONDITION IS PROBABLY STILL LOCKED UP.
2034 003044 012637 001342 108: MOV {KSP)+,0LDPC *SAVE RETURN ADDRESS
2035 003050 012637 001344 MOV {KSP)+,0LDPS :SAVE OLD PSW
2036 003054 105737 007140 TSTB CPUTYP :SEE IF THIS 1S AN 11744
2037 003060 001406 BEQ 1$ *BRANCH TO CONTINUE IF IT IS
2038 003062 005237 001330 INC PCPUER : INCREMENT PCPUER TO SHOW A TIMEOUT OCCURED
2039 00306 805?%7 001326 18T CPUEXP JSEE IF THERE WAS AN EXPECTED ERROR
2040 003072 001435 BEQ 3 *GO REPORT ERROR IF NCNE EXPECTED
2041 003074 000442 7R 43 :BRANCH TO EXIT IF TIMEOQUT WAS EXPECTED
2042 003076 013737 1777266 001330 1$: MOV CPUERR .PCPUER  :SAVE CPU ERROR REGISTER
2043 003104 013737 001330 177766 MOV PCPUER,CPUERR  :CLEAR CPU ERRUR REGISTER
2044 003112 023737 001330 001326 CMP PCPUER,CPUEXP  :SEE IF EXPECTED CONDITION CAME UP.
2045 003132 001405 BEQ 2% ¢BRANCH IF IT WAS A TIMEOUT
2046 003102 012737 177777 003032 MOV #-1,TOFLAG *RESET ONE TIME GATE
20&? 003130 104001 ERROR +] JNOT THE CORRECT CPU TRAP THROUGH 4
2048 003132 000423 BR 43 ‘BRANCH TO EXIT
2049 003134 105737 007140 28: TST8  CPUTYP *1S THIS AN 117242
2050 003140 001403 BEQ 25% SBRANCH IF NOT
2051 003142 005237 001320 INC ERRCNT :COUNT THIS AS A TIMEOUT
2052 003146 000415 BR 43 ‘G0 TO EXIT
2053 003150 022737 000020 001326 :5§:  CMP ATIMOUT,CPUEXP :SEE IF A TIMEOUT WAS EXPECTED
2054 003156 001411 BEQ 43 JBRANCH TO EXIT THIS ROUTINE IF IT WAS
2055 003160 010046 MOV RO,=-(SP) sPUT VIRTUAL ADDRESS ON STACK FOR ADREXT SURROUTINE USE
2056 003162 013746 172356 MOV KIPAR?,-(SP)  :PUT PAR ON STACK FOR ADREXT SUBROUTINE USE
2057 003166 0047§7 003674 38: JSR PC,ADREXT ‘GO SET PATA IN THE 4 WORDS OF ADDROR AND ADRAND
2058 803172 012737 177777 003032 MOV ¥ TOFLAG ‘RESET ONE TIME GATE
2059 003200 104201 ERROR  +201 *THE FOLLOWING REGISTERS TIMED OUT WHEN READ
2060 003 05 015737 177777 003032 4$: MOV #~1,TOFLAG *RESET ONE TIME GATE

861 83% 1 81 746 881344 MOV OLDPS,~(KSP)  :RESTORE OLD PSw

62 003214 013746 001342 MOV OLDPC,=~(KSP)  :PUSH RETURN ADDRESS BACK ON THE STACK

063 003220 000006 RTT *RETURN TO THE TEST
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CPU TRAP HANDLER ROUTINES

2064 .SBTTL CPU TRAP HANDLER ROUTINES

2065 S IRRRI AR AR KA AR A RN RARN AR R A ARA R KA KRR ARk kR

2066 o +*TRAP HANDLING ROUTINES**

2067 R L T e T e e

068

5069 ' IR AL AL el Rttt d ittt i ittt it dsdeddi il

2070 o
2071 o THIS SUBROUTINE WILL HANDLE ALL CPU TRAPS AND ABORTS, THROUGH
2072 o ¥ "ERRVEC'' (000004), IF THIS SUBROUTINE 1S ENTERED BY A SECOND
2073 o* TRAP BEFORE THE FIRST HAS BEEN PROCESSED A HALT IS EXECUTED.
2074 i IF _THE WORD 'CPUEXP' IS ZERO, NO TRAP WAS EXPECTED AND AN

2075 o UNEXPECTED ERROR MESSAGE IS GIVEN. IF THE WORD °*CPUEXP’ IS
2076 o* NOT ZERO THEN THE CPU ERROR REGISTER 'CPUERR' 1S COMPARED WIIH
2077 i* "CPUEXP' TO SEE IF THE PROPER CONDITION OCCURRED. 'PCPUER® CAN
2078 ;¥ BE USED AS A FLAG TO INDICATE THAT A TRAP HAS OCCURRED SINCE IT
%ggg i * IS LOADED WITH THE ERROR REGISTER IF A TRAP VECTORS HERE

.

2081 I RRRRRKR AR AR KRR RARARRR AR RRRRRARR TR R KRR R ARA KR AEAK

2082 003222 005227 CPUER: INC (PC)+ ;MAKE FLAG ZERQ IF FIRST TIME

2083 003224 177777 CPFLAG: .WORD =1 sNEGATIVE ONE FOR A FLAG

2084 003226 001403 BEQ 108 sBRANCH IF FIRST TIME IN

2085 003230 005237 020142 INC $MSGTY s INDICATE TO APT A FATAL ERROR OCCURED
2086 003234 000000 HALT :1 HAVE ENTERED THIS ROUTINE BEFORE
2087 ;1 FINISHED REPORTING THE FIRST ERROR, THE SECOND ENTRY ADDRESS IS ON
<088 :THE STACK, AND THE FIRST ERROR CONDITION 1S PROBABLY STILL LOCKED UP.
2089 003236 012637 001342 108: MoV (KSP)+,0LDPC s SAVE RETURN ADDRESS IN CASE OF LOOP
2090 003242 012637 001344 MoV (KSP)+,0LDPS  ;SAVE OLD PSW IN CASE OF LOOP

2091 003246 013737 177766 001330 Mov (PUERR PCPUER  ;SAVE CPU_ERROR REGISTER

2092 003254 013737 001342 001340 MoV OLDPC,BADPC ;SAVE PC+2 AT TIME OF ABORT

2093 003262 005737 001326 TST CPUEXP ;SEE IF ANY CONDITION WAS EXPECTED
2094 003266 001414 BEQ 18 ;BRANCH IF NO TRAP WAS EXPECTED

2095 00327C 105737 007140 TSTB  CPUTYP sSEE IF THIS WAS AN 11/44

2096 003274 001016 BNE 2$ sBRANCH TO CONTINUE IF AN 11/24

2097 003276 023737 001330 001326 (MP PCPUER,CPUEXP  ;SEE IF EXPECTED ERROR OCCURED

2098 003304 001417 BEQ 3$ ;BRANCH IF ERROR CODES MATCH

2099 003306 012737 177777 003224 MoV #=1,CPFLAG ;MAKE FLAG NEGATIVE ONE FOR NEXT TIME
2100 003314 104001 ERROR  +1 sNOT THE CORRECT CPU TRAP THROUGH 4
2101 003316 00g412 BR 3 sSKIP NEXT INSTRUCTION

2102 003320 012737 177777 003224 1%: MOV #-1,CPFLAG sMAKE FLAG NEGATIVE ONE FOR NEXT TIME
2103 003326 104002 ERROR  *2 sUNEXPECTED CPU TRAP THROUGH 4

2104 003330 000405 BR 38 s SKIP _NEXT INSTRUCTION

2105 003332 005237 001320 2%: INC ERRCNT s INCREMENT ERRCNT TO SHOW AN ERROR FOR 11/24
2106 003336 013737 0013;? 031330 MOV CPUEXP.PCPUER  ;PUT EXPECTED CONTENTS IN PCPUER

2107 88 344 81;?;? 177277 003224 38: MOV #-1,CPFLAG +MAKE FLAG NEGATIVE ONE FOR NEXT TIME
2108 003352 013737 001330 177766 MOV PCPUER,CPUERR  ;CLEAR CPU ERROR REGISTER

2109 003360 013746 001344 MOV OLDPS,=(KSP) :PUSH OLD PSW BACK ON STACK

2110 0033?4 013746 001342 MOV OLDPC,~(KSP) +PUSH RETURN ADDRESS BACK ON STACK
2111 003370 000006 RTT ;RETURN FROM INTERRUPT OR ABORT
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MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE

2112 .SBTTL MEMORY MANAGEMENT TRAPS AND ABORTS HANDLER ROUTINE
2113 JIRRRKKURKIAIRNIRR AR RN R KRR RN KRR AR AR AR A AN ARA AR ARAR A A
2114 X
2115 oX THIS ROUTINE WILL HANDLE ALL SPURIOUS MEMORY MANAGEMENT TRAPS
2116 ok AND ABORTS. IT WILL REPORT TH' CONDITION OF ALL THE MFMORY
2117 o¥ MAMAGEMENT STATUS REGISTERS, A,.D THEN RETURN TO THE TEST AND
g}%g o* TRY TO CONTINUE RUNNING,
3%
2120 E-*******************t************t**t*t**tt**t*t*********t*ttt**
2121 003372 005227 MMTRAR: INC (PC+ +MAKE FLAG 2ERQ IF FIRST TIME
2122 0033724 177777 MMFLAG: .WORD =7 «FLAG SHOULD BE NEG ONE
2123 8033?6 00140; BEQ 10% sBRANCH IF FIRST TIME INTO ROUTINE
2124 003400 005237 020142 INC $MSGTY  INDICATE TO APT A FATAL ERROR OCCURED
2125 003404 Q00000 HALT ;1 HAVE ENTERED THIS ROUTINE BEFORE 1 FINISHED REPORTING THE
2126 ;FIRST ERROR. THE SECOND ENTRY ADDRESS IS ON THE STACK AND THE FIRST ERROR
2127 ;CONDITION IS PROBABLY STILL LOCKED UP .
2128 003406 011637 001340 108: MOV (KSP) ,BADP(C ;SAVE PC AT TIME OF ABORT OR TRAP
2129 003417 012637 001342 MOV (KSP)+,0LDPC -SAVE RETURN ADDRESS IN CASE OF LOOP
2130 002416 012637 001344 MOV (KSP)+,0LDPS ;SAVE OLD PSW IN CASE OF LOOP
2131 003422 013737 177572 001350 MOV MMRO, PMMRO :SAVE STATUS REGISTER
2132 003430 013737 177574 001352 MOV MMR1,PMMR1 +SAVE AUTO INC/DEC REGISTER
2133 003436 013737 177576 001354 MOV MMR2, PMMR2 :SAVE VIRTUAL ADDRESS REGISTER
2134 003444 104003 ERROR  +3 +UNEXPECTED M.M. ABDRT DR TRAP
2135 003446 042737 177776 177572 1%: BIC #177776 ,MMRO sCLEAR ALL BITS EXCEPT 0
2136 003454 012737 177777 003374 MOV #=1,MMFLAG ;RESTORE A NEGATIVE ONE TO FLAG
2137 003462 013746 001344 MOV OLDPS,-(KSP) ;PUSH OLD PSW ONTO STACK
2138 003466 013746 001342 MOV OLDPC,~(KSP) ;PUSH RETURN ADDRESS ON STACK
2139 003472 (000006 RTT sRETURN TO MAIN PROGRAM
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SUBROUTINE TO TEST A LOCATION FOR WRITEABILITY

2140

2141

2142

2143

2144

2145

2146

2147

2148

2149 003474 005237 001174
2150 003500 005737 005774
2151 003504 100011

2152 003506 022705 020230
2153 003512 001417

2134 003514 012705 020230
2155 003520 012737 010001
2156 0035%6 000411

2157 003530 005227

2158 003532 177777

2159 003534 001004

2160 003536 012737 000001
2161 003544 000402

2162 (J3546 006337 005774
2163 003552 005037 037776
2164 003556 005037 001330
2165 003562 010210

2166 003564 023702 037776
2167 003570 001414

2168 003572 004737 005076
2169 003576 177736 177734
2170 003602 000407

2171 003604 005737 001330
2172 003610 001402

2173 003612 013743 001174
2174 003616 062716 000002
2175 003622 000207

005774

005774

;t
tx THIS SUBROUTINE CLEARS A
:*
e IT WAS
Tk STACK |
;t
TSTLOC: INC $TMPO
ST FLOATR
BPL 1$
CMP A$DDW1 RS
BEQ NEXT
MOV #$DDW1 RS
MOV #B1T0.FLOATR
BR NEXT
1$: INC (PC)+
FTTHRU: .WORD =1
BNE 1$
MOV #B1T0,FLOATR
BR NEXT
1$: ASL FLOATR
NEXT: CLR 37776
CLR PCPUER
MOV a; (RO)
CMP 37076,R2
BEQ 2
JSR PC. CHKLMA
JWORD  LMAHI,LMALOW
BR 23
ST PCPUER
BEQ 1$
MOV $TMPO, - (R3)
1$: AL D xe (SP)
2%: RTS

E 4
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SEQUENCE 44

.SBTTL SUBROUTINE TO TEST A LOCATION FOR WRITEABILITY
£ 9 AT Aok ok ok ok ok 0ok ko ok o ok A

A TEST LOCATION, LOADS THE LOCATION USING

THE MAP REGISTER, AND DETERMINES IF THE LOCATION WAS LOADED. IF
RETURN IS NORMAL TO THE TEST.

IF NOT, THE PC ON THE

$ UPDATED BY 2 AND THEN A RETURN IS EXECUTED.

AR AR AR AR R aRE Rl il

s INCREMENT REGISTER COUNTER
:SEE IF BIT 15 OF FLOATR IS SET
JBRANCH IF STILL PLUS
sSEE IF R5 IS PDINTING T0 UPPER DDW
:BRANCH IF SO - ALL DONE
+MOVE ADDRESS OF DDU1 TO RS AND
sRESET BIT 0 IN FLOA
:BRANCH OVER ASL
: INCREMENT NEXT LOCATION FOR FIRST TIME THROUGH CHECK
¢FIRST TIME ENTRANCE FLAG
sBRANCH IF NUT FIRST TIME
sMOVE BIT 0 TO LOCATION FLOATR
+BRANCH OVER_THE ASL
sROTATE THE TEST BIT TO THE LEFT
¢CLEAR TEST LOCATION
+CLEAR ERROR LOCATION
sTRY TO LOAD TEST CELL THROUGH MAP
SEE I TEST LOCATION WAS LOADED
IF IT WAS LOADED
; IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY
+ADDRESSES OF LMA REGISTERS
: IS HERE IF OK
A TIMEOUT OCCURED
BRANCH OVER SPECIAL STACK PUS
:PUSH REGISTER NUMBER THAT TI
:CORRECT PC RETURN FOR LOAD f
;RETURN FROM THIS SUBROUTINE

H IF NOT
MED CUT ON SPECIAL STACK
AJLURE INDICATION




03624
03632
03636
03644
03646

QOO0

CKKUAEQ 11/24/44 UBI MAP
SUBROUTINE TO LOAD DATAOR AND DATAND

05662/
005166
12616
000207

000002 001246
000002
000002 001242

4
MACRO M1113 11-JAN=82 11:27 PAGE g9 SEQUENCE

SBTTL SUBROUTINE TO LOAD DATAOR AND DATAND

SRR RN R AR R AR AR WA RN AN RN R AR AN AR AN Nk

1%

ox THIS SUBROUTINE ASSUMES THE DATA TO BE ANDED A*MD QRED HAS BEEN PUT
;% ON_THE STACK BEFORE THIS SUBROUTINE WAS CALLED. IT BIT SETS THE
M DATA ONTO DATAOR, COMPLEMENTS THE DATA AND BIT CLEARS IT ONTO

.: DATAND,

L
PIRAR AR AR R AR AR AR ARk A AR AR RN R AR R RN AN AR ARAANNIRANRAWY

DATEXT: BIS 2(SP) ,DATAOR ;SET THE 'OR' PATTERN TO DATAOR
COM 2(SP) s COMPL IMENT THE DATA
BIC 2(SP) ,DATAND cCLEAR THE 'AND' PATTERN TO DATAND

MOV (SP)+,(SP) :CLEAN THE STACK FOR THE RETURN
RTS PC sRETURN

45
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SUBROUTINE TO LOAD PATAOR AND PATAND

2190 +SBYTL SUBROUTINE TO LOAD PATAOR AND PATAND

191 JINRREARANRA IR RN AR R R RN AR KRR AR A AR AR AR A kAR AL ARk ARk

192 i*
2193 o * TH1S SUBROUTINE ASSUMES THE DATA TO BE ANDED AND ORED HAS BEEN PUT
2194 ¥ ON THE STACK BEFORE THIS SUBROUTINE WAS CALLED. IT BIT SETS THE
2195 I DATA ONTO PATTOR, COMPLEMENTS THE DATA AND BIT CLEARS IT ONTO
g]l g,f?s s PATAND.

s %

2198 E:tt**t****n***“t*t**t**tttt**t**tt**t***t*tt****t**t******t*****

2199 0 056637 000002 001254 PATEXT: BIS 2(SP) ,PATTIOR sSET THE 'OR' PATTERN TO PATTOR

2200 ¢ 005166 000002 COM 2(SP) ;COMPLIMENT THE PATTERN

2201 003662 046637 000002 001252 BIC 2(SP) ,PATAND JCLEAR THE 'AND' PATTERN TO PATAND

2202 003670 012616 MOV (SP)+,(SP) JCLEAN UP STACK FOR RETURN
2203 003672 000207 RTS PC RETURN
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SUBROUTINE TO TAKE PAR AND LOAD 2 WORDS EACH OF ADDROR & ADRAN

2204 .SBTTL SUBROUTINE TO TAKE PAR AND LOAD 2 WORDS EACH Or ADDROR & ADRAND

205 da AR A AR A AR AR R Ak A AR AR AR AR AR AR AN A AR AR AR AR AW

206 i ¥
2207 I THIS SUBROUTINE ASSUMES THE CONTENTS OF THE PAR, AND THE VIRTUAL
2208 i ADDRESS HAVE BEEN PUT ON THE STACK. IT TAKES THE PAR, SHIFTS IT
2209 i TO EXPOSE_THE UPPER ADDRESS BITS, BIT SETS THEM 10 ADDROR+2, COM-
2210 i PLIMENTS THE CONTENTS AND BIT CLEARS ADRAND+2. AFTER RELUADING
2211 T THE PAR IN RS, IT SHIFTS TO GET THE LOWER 16 BIT EQUIVALENT AND
2212 P ADDS THE VIRTUAL ADDRESS TO CREATE THE PHYSICAL LOWER 16 BITS.
2213 i THEN IT BIT SETS THEM TO ADDROR, COMPLIMENTS THE CONTENTS AND
2214 i BIT CLEARS ADRAND. ANOTHER COMPLIMENT PRINGS THE STATE BACK TO
2215 i ITS ORIGINAL STATE, THIS SUBROUTINE LEAVES WITH THE LOWER 16
2216 S BITS AND THE UPPER 6 BITS ON THE STACK, AND ARE TO BE REMOVED IN
2217 i THAT ORDER, AND MUST BE REMOVED AFTER RETURN.

* K

"219 E RN RRN RN AR R AR RN R AR A AT N RN AR ARR A AN AN AR NNk d
220 003674 010546 ADREXT: MOV RS,=(SP) : SAVE RS |
2021 003676 016605 000004 MOV 4($P),RS :MOVE PAR CC'VENTS TO RS FOR SHIFTING
2¢22 803?02 072527 177766 ASH #-10. ,R5 JSHIFT R5 TG (HE RIGHT 10 PLACES
2273 00370 042705 177700 BIC  #177700,RS :CLEAR 81TS 15 10 6
2244 003712 022705 000074 CMP  #74,RS :SEE IF 1/0 PAGE
gg25 003716 001002 BNE 1$ :BRANCH IF NOT
2336 003720 012705 000077 MOV #77,RS :RESCT RS 10 77
2227 003724 010537 001206 18: MOV RS, $TMPS :MOVE OBTAINED UPPER 6 BITS TO $TMP5 FOR FUTURE TRANSFER
2220 003730 050537 001240 BIS  R5,ADDROR+Z :SET_THE *OR® PATTERN OF UPPER 6 BITS TO ADDROR+2
2229 003734 005105 COM RS : COMPLIMENT RS
2230 003736 040537 001236 BIC  R5,ADRAND+2 :CLEAR THE *AND' PATTERN OF UFPER 6 BITS TO ADRAND+2
2331 003742 016605 000604 MOV 4(SP),RS :PUT_PAR CONTENTS BACK IN RS
2232 003746 013766 0.2 000004 MOV $IMPS.4(SP) :MOVE UPPER 6 BITS OF PHYSICAL ADDRESS ON STACK
2233 003754 022737 - 4~ 001206 CMP  #74,$TMPS :SEE IF 1/0 PAGE
2234 003762 001007 BNE 2% :BRANCH IF NOT
2235 003764 01273. o vui 2 005766 MOV #77,EADRES+2  :SET 77 IN UPPER ERROR LOCATION
2236 003772 018637 - ..cé 005764 MOV 6(SPY,EADRES  :SET LOWER ADDRESS IN LOWER ERUR LOCATION
2237 004000 000411 BR 3s ;BRANCH OVER PREP
2238 004002 045705 176000 28: BIC  #175000,RS ;STRIP OFF UPPER 6 BITS OF PAR LONTEN:S
2239 004006 072527 000006 ASH  ¥6,RS :SHIFT REMAINING BITS 6 PLACES TO THE LEFT
2240 004012 042766 160000 000006 BIC  #180000,6(sP)  :STRIP OFF PAR PAGE BITS FROM ADDRESS TO FORM OFFSET
2241 004020 060366 000006 ADD  R5,6(SPJ :FORM LOWER 16 BITS OF ADDRESS
3042 00400 012603 38: MOV (SP)+.R5 ;RESTORE RS
g243 002026 0366 200004 001236 BIS  4(SP),ADDROR  :SET THE 'OR' PATTERN TO ADDROR
ggud M0403¢ 003163 000004 COM  4(SP) :COMPLIMENT THE ADDRESS
2245 004040 046637 000004 001232 BIC  4(SP),ADRAND  ;CLEAR THE 'AND' PATTERN TO ADRAND
2246 00404 3185 900008 COM  4(SP) ;RETURN ADDRESS TO ITS ORIGINAL STATE
8247 00405¢  Qges 7 005766 CMP  X77,EADRES+2  :SEE IF I/0 PAGE IN UPPER LOCATION
948 004060 Q01406 BEQ 48 :BRANCH TO EXIT IF SO

49 00406 91663 00000 005764 MOV 4(SP),EADRES _ :PUT LOWER 16 BITS IN ERROR STATUS LOCATION
2250 004070 016537 000 g 005766 MOV 2(sh).EADRES+2 iPUT UPPER 6 BITS IN ERROR STATUS LOCATION
2251 004076 012666 00000 48: MO/ (SP)+.2(SP) :PUT RETURN ADDRESS WHERE IT BELONGS
g23¢ 004102 385759 TST (5P)+ :CLEAN STACK
2253 004104 02 RTS PC sRETURN
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SUBROUTINE TESTING RELOCATION ADDER

2254 .SBTTL SUBROUTINE TESTING RELOCATION ADDER
2255 PIRERAAAAKAHNRAKRRN KRR AN IR RAAARARARR KRR KA RRRRAR AR RN ANk
2236 i * THE FOLLOWING SUBROUTINE IS USED IN TESTS 13 AND 16, AND USES THE DATA
2257 o BANK FOLLOWING TO EXECUTE THE LOOPS IN THE TEST. R%$ IS THE SPECIAL
2258 . *STACK' POINTER, INITIALIZED AT THE BEGINING TO THE R3STAK DATA BANK.
2259 i THE STACK POINTER 1S ADVANCED 3 WORDS FOR EACH PASS. CALL THIS SuB-
2260 ;¥ ROUTINE IN THIS MANNER:
2261 ;% CLR $TMP4 ;CLEAR $TMP4 - USED IN ERROR RETURM
2262 %18 JSR PL ,MAPADD :G0 PO THE TEST
2263 ;% ERROR  +ERRORNUMBER sRETURN IS HERE FOR ERROR
2264 i BR 13 sBRANCH BACK TO CONTINUE TEST
255 JIRARARRR AR KA AR AR AR AR AN KA RRRR AR AR RAR RN AR AR AR AR ANk kK
2:66 0064106 005737 004312 MAPADD: TST LOEFLG ;SEE IF THIS ENTRY WAS AN ERROR
2267 004112 001070 BNE 3$ ;GO CONTINUE TEST
2268 004114 (011646 MOV (SP),-(SP) ;MOVE RETURN UP ONE NOT(H
2259 004116 062766 000004 000002 ADD #4,2(SP) s CREATE ADDRESS ON STACK FOR FINAL RETURN
2770 w0426 012703 004314 MOV ARSSTAK,R3 ¢SET THE SPECIAL STACK POINTER
2271 004130 '704¢ 000013 MoV #13,R4 +SET THE LOOP COUNTER
2272 ML13q¢ 012737 006162 001106 MoV #2$ ,SLPERR +SET LOOP ON ERROR POINTER TO 28
2273 (04142 005077 175134 CLR ALREGU sCLEAR UPPER BITS OF MAPPING REG
2274 204746 012377 175126 1%: MOV (R3)+,3LREGL sLOAD LOWER BITS OF MAPPING REG
2275 904152 013737 001256 172354 MoV LOWEST,KIPAR6  ;LOAD PARG WITH ADDR OF LOWEST MAP REG
2276 904160 012309 MOV (R%Y+,R0 sSELECT PAR6, OFFSET IS AUGEND
2277 004162 01100 28: MOV (RO) ,R1 sREAD LOCATION DEFINED BY 4TH WORD IN TABLE
2278 004164 012337 001310 MOV (R3) +,URM24L sMOVE ANTICIPATED PHYSICAL ADDRESS TO UBM24L
=279 004170 020137 001310 CMP R1,UBM? 4L sSEE IF THE MAP'S FET(H WAS CORRECT
2280 004174 001443 BEQ 43 sBRANCH IF FETCHED DATA MATCHES ADDRESS
2¢B1 QU476 006437 005076 JSR PC,CHKLMA 260 SEE IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY
2¢82 004202 177736 177734 WORD  LMAH] ,LMALOW ;ADDRESSES OF LMA REGISTERS
2283 004206 000436 BR 4$ ;RETURN IS HERE IF 0K
2284 004210 032777 004000 174720 BIT #BIT11,35WR sCHECK TO SEE _IF 11/24 WITH UB MEMORY OANLY
2285 004216 001405 BEQ 25% +BRANCH IF NOT
2286 004220 017737 175064 001176 MOV aUBM24L5$TMP1 sGET EXPECTED DATA FOR ERROR CALL
2287 004226 004737 005000 vSR PC PTHP2 ;GO PREPARE $TMP2 FOR ERROR CALL
2288 004232 000404 ) BR 268 ;GO CALL ERROR
2289 004234 011037 001176 258: MOV (R0) ,$TMP sGET EXPECTED DATA FOR ERROR CALL
2290 004240 010137 001200 MCy R1,$1MP2 ;GET DATA FROM R1 FOK ERROR CALL
2291 004244 162703 000002 26%: SuB #2.R3 SANTICIPAYE ERROR LOOPING BY UNDOING AUTDINC
2292 004250 013737 00i310 005764 MOV UBMZ4L ,EADRES  ;PUT ADDRESS IN EADRES FOR ERROR CALL
2293 004256 Q05037 005766 (LR EALRES+? s CLEAR UPPER LOCATION
2294 004262 (11646 MOV (SP) ,-(SP) ;PUT AN EXTRA RETURN ON FOR POSSIBLE ERROR LOOPING
2295 004264 012737 000001 004312 MoV i$1,1L.0EFLG ;SET FLAG SHOWING ERRUR CALL WAS CALLED
529 004272 000;0? RTS PC :EXIT TO ERROR CALL AT TEST
297 004274 06% 03 000002 3s: AGD #2.R3 RESTORE AUTOINC, ERROR LOOPING NOV DONE
2298 004300 062706 000002 ADD #2,SP ;CLEAN EXTRA RETURN OFF STACK - LOOPING NOT DONE
2299 004304 077460 4$: SO8 Ré,1% ;SUBTRACT 1 FROM R4 AND BRANCH IF NOT O
00 004306 005726 TST (5P) + sEXPCSE NEXT TEST RETURN ADDRESS
2301 004310 000207 RTS PC sEXi. TO NEXT TEST
2302 004312 000000 LOEFLG: ,WORD ¢ ;LOOP ON ERROR FLAG LOCATION
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2320 SBTTL SUBROUTINE TO TEST CARRY PROP OF MAP'S RELOC ADDER

2321 JIRKRRIARAARANI AR AK AN Aok ok ok ok A o Aok b ot ok o ok o ey

2322 I THIS SUBROUTINE IS USED BY TESTS 14 AND 17, (0Dt CAILING THIS SuUB8-

2323 ow ROUTINE 1S AS FOLLOWS:

2324 M CLR $TMP4 sCLEAR $TMP4 - USED IN ERROR RETURN

2325 ;xLAB: JSR P(C,TCPMRA +G0 DO THE TEST

2326 Sw ERROR  +211 ‘RETURN IS HERE IF AN ERROR

2327 . ML B8R LAB sBRANCH BACK TO CONTINUE TEST

2328 TR ERRR RN RN RN AR AR E AN ARARRANRAARARR RN RN ARk A kA kA kkk

2329 004416 005737 004312 TCPMRA: TST LOEFLG JTEST ERROR FLAG TO SEE IF THIS ENTRY IS FROM ERROR

2330 004422 (01132 BNE 48 sBRANCH TO CONTINUE TEST IF SO

2331 004424 011646 MOV (SP) ,~(SP) JMOVE RETURN ADDRESS UP ONE NOTCH

0332 004426 062766 000004 000002 ADD #4,2(SP) ;CREATE CORRECT FINAL RETURN ADDRESS

2333 004434 012737 177777 Q04674 MOV #-1,35% JINITIALIZE FLAG AS NEGATIVE UNE

2334 004442 005077 174634 (LR BLREGU JCLEAR UPPER 6 BITS OF MAP REG

2335 004446 012777 020000 174624 MOV #20000,aLREGL  ;LOAD 4K BASE INTO MAP REGISTER

2336 004454 012701 100100 MOV #100106.R1 JLOAD BITS TO SELECT PAR 4, OFFSET 100

2337 0904460 012700 150000 MOV #150000,R0 sLOAD BITS TO SELECT PAR 6, QFFSET 2K

g338 004464 012737 000277 172350 MOV #277.KI§AR4 sSTART WITH PHYSICAL 6K )

339 004472 013737 001256 172354 MOV LOWEST ,KIPAR6  ;LOAD PAR 6 WITH MAP REG'S ADUR

2340 004500 012737 004552 001106 MoV #29% ,$LPERR +SET LOOP ON ERROR POINTER TO 2%

2341 004506 005037 001330 1%: CLR PCPUER ;CLEAR TIME QUT FLAG

2342 004512 062737 Q10000 001310 ADD #10000,UBM24L  ;FORM EXPECTED LMA FOR POSSIBLF USE

2343 004520 001002 BNE 15% JBRANCH AROUND UBM24U INCREMENY IF NOT ZERO

2344 004522 005237 001312 INC UBM24U ;s INCREMENT UPPER LOCATION

2345 004526 012737 000020 001326 15%: MOV #20,CPUEXP JEXPECTING A UNIBUS TIME OUT DURING TEST

2346 004534 013710 001364 MOV DATA, (R(O) JTHIS LOAD WILL TIME OUT WHEN YOU HAVE REACHED THE TOP

2347 *OF MEMORY IT SELECTS PAR 6 WHICH WILL PUT ADDR <XXX1>0000 ON THE UNIBUS. THE X'S WILL

g%ﬁg :aEkEggG}§¥EkogEST USABLE MAPPING REGISTER. THE DEFAULT CASE IS 00010000, SELECTING

2350 004540 005037 001326 CLR CPUEXP sCLEAR CPUEX® = DON'T EXPECY TRAPS FOR A WHILE

2351 004544 005737 001330 TST PCPUER :SEE IF THERE WAS MAIN MEMORY

2352 004550 001050 BNE 38 ;BRANCH IF NO MAIN MEMORY FROM UNIBUS

2353 004552 012737 000040 001326 2%: MOV H#NEXMEM, CPUEXP  ;POSSIBLE CACHE NON-EXISTENT MEMORY

2354 004560 011103 MOV (R1) ,R3 READ TEST LOCATION VIA FASTBUS

2355 004562 005037 001326 CLR CPUEXP sCLEAR CPUEXP - DON'T EXPECT TRAPS FOR A WHILE

2356 004566 022737 000040 001330 CMP ANEXMEM,PCPUER ;WAS THIS CACHE NON=EXISTENT MEMORY

2357 004574 Q01436 BEQ 33 JBRANCH IF NON-EXISTENT MEMORY

2358 004576 011002 MOV (RO) ,R2 JREAD TEST LOCATION VIA UNIBUS MAP

2359 004600 029203 cMP R2.R3 ;COMPARE TEST DATA R2=MAP DATA, R3=FASTBUS DATA

2360 004602 001433 BEQ 3s :BRANCH IF IT WAS THE SAME

2361 004604 004737 005076 JSR PC,CHKLMA ;60 CHECK FOR 11/24 WITH UB MEMORY

2362 004610 177736 177734 LWORD | MAH]I,LMALOW JADDRESSES OF LMA REGISTER:L

2363 004614 000426 BR 33 JRETURN IS HERE {F 0K

2364 004610 032777 004000 174312 BIT #81T11,aSWR JSEE IF THIS IS AN 11/24 WITH UB MEMORY ONLY

2365 004624 001403 BEQ 25% ;BRANCH IF NOT

2366 004626 004737 005000 JSR PC PTMPZ ;G0 PREPARE S$TMP2 FOR ERROR CALL

2367 004632 000402 BR 26$ ;BRANCH TO CALL ERROR

2368 004634 011037 001200 25%: MOV (RO),$TMP? JGET RECEIVED DATA FOR ERROR CALL

2369 004640 010337 001176 26%: MOV R3,$TMP1 ;GET EXPECTED DATA FOR ERROR CALL

2370 004644 011646 MOV (SP) .~ (SP) JPUT AN EXTRA RETURN ADDRESS ON STACK FOR POSSIBLE LOUP

2371 004646 013737 001310 005764 MOV uBM24L ,EADRES sLOAD LOWER 16 BITS OF ADDRESS FOR ERROR CALL

2372 004654 015737 001312 005766 MOV UBM24U,EADRES+2 ;LOAD UPPER 6 BITS OF ADDRESS FOR ERROR CALL

2373 004662 012737 000001 004312 MOV #1,LO0EFLG :SET FLAG SHOWING AN ERROR RETURN

23764 004670 000207 RTS PC JRETURN TO THE ERROR

2375 004672 005227 3%: INC (PC)+ s INCREMENT ONE TIMG ENTRANCE FLAG

2376 004674 177777 35%: MWORD -1 :FLAG

e o)
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2377 004676 001006 BNE 5% :BRANCH IF I'VE BEEN HERE BEFORE

2378 004700 013737 172350 001356 MoV KIPAR4 ,RSIZE :SAVE UPPER LIMIT OF MEMORY

2379 004706 000402 BR 5% sBRANCH OVER ERROR LOOP CORRECTION
2380 004710 062706 000002 4$: ADD #2 ,SP :POP EXCESS RETURN ADDRESS OFF STACK
2381 004714 062737 000100 001364 5%: ADD #100,DATA ; CHANGE PATTERN FOR NEXT LOAD

2382 nN94722 062737 000100 172350 ADD #100 KI1PAR4 ;ADD 2K TO PAR4

2383 004730 062777 010000 174342 ADD #10000,aLREGL  :ADD 2K TO MAP REGISTER

2384 004736 001263 BNE 1% ;BRANCH IF MAP REGISTER NOT ZERO

2385 004740 005277 174336 INC aLREGU ;ADD ONE TO UPPER 6 BITS OF MAP REG
2386 004744 022777 000073 174330 (MP #73,3LREGU :SEE IF TOP 128K BLOCK HAS BEEN PASSED
2387 004752 103255 BHIS 1% sBRANCH IF NOT PAST IT

2388 004754 005237 001364 INC DATA s CHANGE DATA PATTERN FOR NEXT PASS
2389 004760 042737 177700 001364 BIC #177720,DATA sCLEAR UPPER_10 BITS OF DATA PATTERN
2390 004766 052737 000300 001364 B1S #300,DATA ;START WITH 3XX IN DATA PATTERN

2391 004774 005726 TST (SP)+ JPOP _STACK EXPOSING FINAL RETURN ADDRESS
2392 004776 000207 RTS PC JEXIT
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SUBROUTINE TO OBTAIN CONTENTS OF LMA CONTENTS LOCATION

2393 . SBTTL  SUBROUTINE TO OBTAIN CONTENTS OF LMA CONTENTS LOCATION

2394 005000 013705 177734 PTMP2: MOV L MALOW,R5 sMOVE LMA LOW REGISTER_CONTENTS TO R5 FOR SHIFTING
2395 005004 Q72527 177772 ASH #=6,R5 +SHIFT PHYSICAL UPPER 3 BITS TO THE RIGHT 6 PLACES
2396 005010 042705 176177 BIC #176177 ,R5 ;CLEAR ALL BUT THE THREE SHIFTED BITS

2397 005014 010546 MOV RS.-(SP5 +SAVE THIS NUMBER ON THE STACK

2398 005016 913705 177736 MOV ~MAHI,RS +MOVE LMA HIGH REGISTER_CONTENTS TO R5 FOR SHIFTING
2399 005022 072527 000012 ASH #10..R5 ¢SHIFT LOWER 6 BITS 7O THE LEFT 10 PLACES

2400 005026 062605 X ADD (SP)+ ,R5 sADD PREVIOUSLY SHIFTED CONTENTS TO RS

2401 005030 013746 17246 MOV KIPARS,=(SP) +SAVE PARS ON STACK

240z 005034 010537 172346 MOV RS ,KIPAR3 ;MOVE OBTAINED PAR VALUE TO PAR3

2403 005040 013737 177734 001200 MOV LMALOW,$TMP2 :GET ADDRESS MAP CREATED

2404 005046 042737 100000 001200 BIC #BIT15,$TMP2 ;CLEAR BIT 15 AND

2405 005054 052737 060000 001200 BIS #60000,8TMP2 ;SET BITS 13 & 14 TO PUT PAR PAGE 3 IN $TMPZ

2406 005062 017737 174112 001200 MOV afTMP2,$TMP2 ;MOVE CONTENTS OF LOCATION TO $TMP2

2407 005070 012637 172346 MOV (SP)+ ,KIPAR3 :RESTORE PAR3

2408 005074 000207 RTS PC JEXIT

S b ke b s, 1.kl ke 2 b . -
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SUBROUTINE TO CHECK FOR 11/24 WITH UBMEMORY
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QPIONI O = OO =t O =i
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005134
005154
174006

SEQUENCE
.SBTTL SUBROUTINE TO CHECK FOR 11/24 WITH UBMEMORY
MRS LAl Rl sttt s N2 2232330322 L 222 T
+ %
o THIS SUBROUTINE CHECKS THE SWITCH REGISTER TO SEE IF USER STATES THAT
¥ THIS 1S AN 11/24 CPU WITH UNIBUS MEMORY ONLY. [F NOT, AN EXIT IS
o EXECUTED WITH THE RETURN BEING UPDATED TO THE 2ND LOCATION AFTER THE
i JSR CALL. IF IT IS, THE LMA HIGH REGISTER IS CHECKED FOR BEING EQUAL
% TO THE CONTENTS OF UBM24U, (ASSUMED TO BE PRELOADED. THESE 6 BITS ARE
i THE UPPER 6 BITS OF THE MAPPED ADDRESS FORMED BY THE MAP REGISTER
i LOGIC), IF NOT, EXIT TO FUDGE RETURN., IF SO, THE LMA LOW REGISTER IS
* CHECKED. 1T 1§ ASSUMED THAT LOCATION UBM24L CONTAINS THE EXPECTED
i PHYSICAL ADDRESS. IT COMPARES THE LMA LOW REGISTER WITH UBM24L, AND IF
¥ EQUAL, EXECUTES A RETURN WITHOUT THE FUDGING OF THE RETURN ADDRESS,
i* OTHERWISE IT IS FUDGED.
:‘;ttttik***t*******k********ﬁ****t**k*t*******t*****ttt**t***tt**
CHKLMA: MoV a0(SP), 108 :MOVE LMAHI ADDRESS TO ACCESS TO 10%
ADD #2, (5P} :ADVANCE TO NEXT PARAMETER
MOV a0(SP), 118 :MOVE 'MALOW ADDRESS TO ACCESS TO 11$
ADD #2,(SP) +CORRECT RETURN OVER PARAMETER
BIT #81711.aswR :SEE IF USER SAYS THIS IS AN 11/24 WITH UB MEMORY
BEQ 1$ :BRANCH OUT IF NOT
MOV a(PC)+,-(SP)  ;MOVE LMA HIGH REGISTER ONTENTS TO STACK
108 JMWORD 0 ;LOCATION FOR ADDRESS TO ACCESS
BIC #177700,(SP)  :CLEAR ALL BUT LOWER 6 BI'S (UPPER 6 BITS OF ADDRESS)
CMP UBM24U,(SP)+  :SEE IF UPPER 6 BITS ARE #S EXPECTED
BNE 1$ :BRANCH TO PREPARE FOR 2ND RETURN LOCATION IF NOT
CMP UBM24L,a(PC)+  :SEE IF EXPECTED DATA WAS CLOCKED PROPERLY
11%: WORD O :LOCATION FOR ADDRESS TO ACCESS
BEQ 23 :BRANCH AROUND STACK RETURN FUDGE IF OK
1$: ADD #2,(SP) :FUDGE RETURN OVER NON=ERROR BRANCH
28 RTS P( (EXIT

53
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TA SETUP SUBROUTINE

SBTTL PRETEST DATA SETUP SUBROUTINE

83 i de oo dr v o e e o ke o e s ok e e ok ok ok ok ol o o o Ak A i e ok o ok e o ke o o o o o o ok T o e e s

5166 011600 PREYST: MOV (SP) RO sMOVE RETURN ADDRESS TO RO

5170 012037 001362 MoV (RO)+ ,NXTTST s SAVE STARTING ADDRESS OF NEXT TEST FOR ESCAPE ON PAR ERRORS
5174 012037 001106 MOV (RO)+,8LPERR +SET LOOP ON ERROR POINTER TO 20% IN TEST

5200 012037 001100 MoV (RO)+,$TSTNM +SETUP TEST NUMBER AND CLEAR THE ERROR FLAG

5204 013777 001100 173726 MoV $TSINM,aDISPLAY ;DISPLAY TEST NUMBER FOR ALL TO SEE

3212 010016 , MoV RO, (SP} ;FUDGE RETURN OVER PARAMETERS

3214 010037 001104 MoV RO,SLPADR +SET LOOP ON TEST POINTER TO START OF TEST

5220 012737 000001 Qui212 MOV #1,8TIMES +RESET ITERATIONS COUNTER TO 1

5226 000207 RTS PC JRETURN TO BEGIN TEST
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SEQUENCE
.SBTTL DISABLE CHECK SUBROUTINE
' : ******k*w*tt*******************t*t*ﬁ*t*t**iﬁt********i*i***t***
R R R R AR AR AR AR AR RRARRRRNRARRARA AR AR AN AR Ak
o h
Pk THIS SUBROUTINE CHECKS THE STATUS OF THE BIT POINTED TO IN FLOATR
A IN THE LOCATION POINTED TO BY RS (EITHER $DDWO OR $DDW1), AND DETER-
s N MINES If THE LOCATION SHOULD BE DISABLED.
DSABLD: TSTB $ENV sTEST APT STATUS
BEQ 1% 'BRANCH IF NOT APT
TST8 $SENVM :DUES APT SAY TO SIZE
BPL 1$ ¢BRANCH TO EXIT IF NOT
BIT FLOATR, (R5) ;TEST DISABLE STATUS
BEQ 1% BRANCH IF IT SHOULD BE DISABLED
MOV (R5) ,$TMP1 MOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMP1
BR 2$ BRANCH OVER RETURN CORRECTION
1%: ADD #2,(SP) :CHOCOLATE FUDGE RETURN OVER ERROR CALL
2% RTS PC ¢RETURN WITHOUT CORRECTING STACK SO ERROR WILL CALL
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ENASLE CHECK SUBROUTINE

2469 SBTTL ENABLE CHECK SUBROUTINE

2470 ,,**********t******t*********t*****t*tt*******t*********twa***w**

24l % THIS SUBROUTINE CHECKS THE STATUS OF THE BIT POINTED TO IN FLOAIR

2472 o* IN THE LOCATION POINTED TO BY R5 (EITHER $DDW0O OR $DDW1), AND DETER-
2473 o ¥ MINES IF THE LOCATION SHOULD BE ENABLED.

2474 005266 105737 020162 ENABLD: TSTB $ENV TEST APT STATUS

2475 005272 001411 BEQ 1% BRANCH IF NOT APT

2476 005274 105737 020163 TST8 $ENVM :DOES APT SAY TO SIZE

2477 005300 100006 . BPL 1$ sBRANCH TO EXIT IF NOT

2478 005302 033715 005774 BIT FLOATR, (R3) sTEST DISABLE STATUS

2479 005306 001003 BNE 1% BRANCH IF IT SHOULD BE ENABLED

2480 005310 81153? 001176 MoV (R5) ,$TMP1 MOVE CONTENTS OF DEVICE DESCRIPTOR WORD TO $TMP1
2481 005314 000402 ' BR 2% 'BRANCH OVER RETURN CORRECTION

2482 005316 062716 000002 1$: ADD #2,(SP) :VANILLA FUDGE RETURN OVER ERROR CALL

2483 005322 000207 28 RTS PC JRETURN WITHOUT CORRECTING STACK SO ERROR WILL CALL




—

F 5
CKKUAEQ 11724744 UBI MAP 11=JAN=82 11:27 PAGE 50

SEQUENCE 57
CACHE TEST IN SUBROUTINE FORM

MACRO M1113

2484 .SBTTL CACHE TEST IN SUBROUTINE FORM
24685 JIRRRRRARRERERRRRRRRTRARR R IR RN R AR IR Re AT A 0o o o
2486 ENABL LSB
2487 005324 042737 000001 177572 CASHSR: BIC #B1T00,MMRO +sTURN OFF RELOCATION
2488 005332 052737 000400 177746 BIS #B1T08, CACHE :FLUSH CACHE TO INVALIDATE ALL CACHE LOCATIONS
2489 005340 032737 010000 177746 18: BIT #81712 CACHE :WAIT TILL DONE
2490 005346 001374 BNE 1%
2491 005350 013702 000000 MOV 0,R2 :SAVE ADDR. 0 CONTENTS
2492 005354 005037 000000 CLR 0 :0'S TO MAIN MEMORY LOCATION 0.
2493 005360 005003 CLR R3 :CLEAR ERROR FLAG
2494 005362 012704 177777 MOV #-1,R4 ;ALL 1'S TO R4
2495 005366 013700 080119 MOV CTRAPY,RO s SAVE VECTORS
2496 005372 013701 000116 MOV CTRAPS ,R1
2497 005376 012737 005524 000114 MOV 438, CTRAPV ;SETUP FOR CACHE TRAP
2498 005404 012727 000340 000116 MOV #340, CTRAPS
2499 005412 112737 000002 177750 MovB #2,MAINT sHODO ALLOWS CACHE UPDATES AND CLOCKING OF
2500 ;PARITY INFO TO INTERRUPT LOGIC ONLY DURING
2501 . <THE DESTINATION ACCESS OF AN INSTRUCTION.
?‘02 005420 012737 000015 177746 MOV #15 CACHE sNO UCB SO AS TO WRITE CACHE STORES
2523 005426 005737 (40000 TST 0000 :gzg?}s g?8255%0CA710~ 0000 WITH CORRECT
3286 065632 052737 000100 177746 BIS #B1706,CACHE ﬁkk?? Ug%BEEURDNG PARITY DATA TO LO & HI BYTE
2507 005440 005737 000000 TST 0 sREAD UPDATE TO CACHE LOCATION 0000;
2508 :WRITE WRONG PARITY TO HI/LO BYTE PARITY STORES
2509 005444 042737 000100 177746 BIC #BIT06,CACHE ;DISABLE WWPD
2510 005452 005037 177744 CLR CMPE :CLEAR CMPE AND PARITY DETECT LOGIC
2511 005456 142737 BIC8 (PC)+,8(POY+ ;ALLOW INT & ENABLE LOW CACHE (18T :DPM002
2512 005460 000000 CASH1: .WORD 0 sLOCATION LOADED BY THE TEST : DPMO02
2513 005462 177746 .WORD  CACHE ;ADDRESS OF CACHE LOCATION ;DPM002
251, 005464 122727 CMPB (PC)+,(PC)+ ;WHICH TEST ;DPMO02
2515 005466 000002 WORD 2 sTEST 2 IS TESTED FOR :DPMO02
2516 005470 000000 CASH2: .WORD O ;THIS LOCATION LOADED BY THE TEST : DPMO0?2
2517 005472 001405 BEQ 28 160 TO ND TEST SECTION IF oND TEST EXECUTING
2518 005474 005737 000000 TST 0 :READ HIT LO & HI BYTE PARITY CHECK GENERATORS
2519 :WILL DETECT WRONG PARITY AND THE PARITY
2520 sERROR WILL BE CLOCKED TO INTERRUPT LOGIC
25¢1 005500 000240 NOP +NEEDED FOR 11/44
2522 005502 005203 INC R3 ¢ INDICATE THAT TRAP DID NOT OCCUR
25%3 005504 008410 - 8R 43 :BRANCH OVER STACK CORRECTION AND 2ND TEST SECTION
22c4 005506 052737 000200 177746 2%: BIS #B§TO? CACHE ;ALLOW FOR ABOR
2525 005514 011304 MOV ;READ HIT LO & Hl BYTE PARITY CHECK GENERATORS WILL
326 ;DETECT WRONG PARITY USING HODO AND SOURCE MODE FOR READING LOCATION O WILL
557 sINHIBIT PARITY ERROR FROM BEING CLOCKED TO INTERRUPT LOGIC. HOWEVER, THE PARITY
528 :ERROR SIGNAL WJLL CAUSE THE ABORT SIGNAL TO QF ASSERTED. THE ABORT SIGNAL WILL
2ﬁ§9 BECAUSE CHPE<1 > TO BE SEV. THIS INSTRUCTION SHOULD BE ABORTED
2530 005516 000240 sNEEDED IN AN i1/44 TO ALLOW 1 INSTRUCTION BEFORE ABGRT
2231 005520 005203 INC R3 : INDICATE NO TRAP OCCURED
553§ 805552 000401 BR 43 ;BRANCH OVER STACK CORRECTION
533 005524 0826%6 3$: CMpP (R6)+,(R6)+ ;READJUST STACK DUE TO INTERRUPT
2534 5556 005037 177744 : CLR CMPE ;CLEAR CMPE
5535 055 5 01?7%? 091?15 177746 MOV #1015, CACHE :DISABLE CACHE
536 005540 105037 17750 CLRB HAINT ;DISABLE MAINT. MODE
2537 005544 010237 000000 MOV RS ;RESTORE LOCATiON 0
2338 005550 0100%? 000114 MOV CTRAPV sRESTORE CACHE INTERRUPT VECTORS
2339 005556 010137 880118 MOV R1,CTRAPS
2540 005560 152737 0400 177746 BIS #BIT08, CACHE +BEFORE LEAVING TEST FLUSH CACHE TO ELIMINATE EFFECTS OF WwP
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CACHE TEST IN SUBROUTINE FORM

2541 005565 032737 010000 177746 5%: BIT #81T12,CACHE sWAIT TILL DONE
2542 005574 001374 BNE 5%

%543 005576 000207 RTS PC JEXIT

544 .DSABL LSB

2545 .SBTTL. SUBROUTINE TO PREPARE AND CHECK DATA PATTERN

2546 JIENRARRRRCEERRRIRRRRRARERAARARKRRRRAAREARARRKARRA AR AR RN

2347 005600 011504 CHKPAT: MOV {R5) R4 JMOVE NEXT COUNT PATTERN TO R2

2548 005602 043704 005776 BIC MASK1, R4 sUSE MASKT PRE-LOADED FOR PROPER LOADING
2549 005606 010410 MOV R4, (RO) sLOAD MAP REGISTER WITH COUNT PATTERN
2550 005610 011504 MOV (R5) R4 :RELOAD PATTERN

2551 005612 043704 006000 BIC MASK2 R4 +USE THE 2ND MASK TO CONSTRUCT EXPECTED VALUE
2552 005616 020410 CMP R4, (RO) s COMPARE EXPECTED WITH RECEIVED

2533 005620 001402 BEQ 1% :BRANCH 1F DATA IS OK

554 005622 062716 000002 ADD #2,(SP) ;FUDGE RETURN TO SHOW ERROR

2555 005626 000207 1$: RTS PC +EXIT
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READ AN OCTAL NUMBER FROM THE TTY
2556 .SBTTL READ AN OCTAL NUMBER FROM THE TTY
255? ; :****************t************t*t****t*****t**tt*******t*t***t*t
2558 ;*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY, CHANGE IT TO
3559 :xBINARY AND PUT THE NUMBER ON THE STACK.
2560 s*CALL:
2561 ;* RDOCT ;READ AN OCTAL NUMBER _
Py tx MOV (SP)+,LOCATION :POP THE INPUTED NUMBER OFF STACK
gzgz P ;HIGH ORDER BITS ARE IN $HIOZT
J
2565 005630 011646 $RDOCT: MOV (SP) ,~(SP) :MAKE ROOM FOR THE
2566 005632 016666 000004 000002 MOV 4(SPS,2(SP) SOCTAL NUMBER
2567 005640 010046 MOV RO,=(SP) *SAVE RO
2568 005642 010146 MOV R1.=(SP) ‘SAVE R1
2569 005644 010246 MOV R2,=(SP) *SAVE R2
2570 005646 104407 18: RDLIN ‘READ THE OCTAL NUMBER
2571 005650 012600 MOV (SP)+,R0 :GET APDRESS OF 1ST CHARACTER
2572 003652 005001 CLR R1 SCLEAR [}
2573 005654 005002 CLR R2 sCLEAR R2
2574 005656 112046 2%: MOVB  (RO)+,=(SP) :MOVE CHARACTER TO STACK
2575 005660 001415 BEQ 3$ Y1F ZERO, EXIT
2576 005662 000241 cLC SCLEAR THE CARRY BIT
2577 005664 006101 ROL R1 :SHIFT MSB TO THE CARRY BIT
2578 005666 006102 ROL R?2 ;SHIFT IT TO UPPER RECEIVER
2579 005670 000241 CLC *CLEAR THE CARRY BIT
2580 005672 006101 ROL R1 *SHIFT MSB TO THE CARRY 81T
2581 005674 006102 ROL R2 *SHIFT IT TO UPPER RECEIVER
2582 005676 000241 CLC SCLEAR THE CARRY BIT
2583 005700 006101 ROL R1 *SHIFT MSB TO THE CARRY BIT
2586 005702 00610C ROL R2 sSHIFT IT TO UPPER RECEIVER
2585 005706 042716 177770 BIC H177770,(SP)  :STRIP ALL BUT BINARY EQUIVALENT
2586 005710 052007 BIS (SP)+,R1 *SET THE BINARY EQUIVALENT TO LOWER RECEIVER
2587 005712 000761 BR 2% *BRANCH BACK
2588 005714 005726 3%: TST (SP)+ “CLEAN TERMINATOR FROM STACK
2589 005716 010166 000012 MOV R1,12(SP) *SAVE THE RESULT
2590 005722 (€10237 005736 MOV R2.$HIOCT
259 0057§6 012602 MOV (SP)+,R2 ;RESTORE R2
259§ 005730 010601 MOV (SP)+.R1 *RESTORE R1
2593 005732 012600 MOV (5P)+ RO *RESTORE RO
594 005734 gooooz RTI *RETURN
2595 00573% 000000 $HIOCT: WORD O ;HIGH ORDER BITS GO HERE
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DATA TABLES AND ASCII STRINGS USED IN THIS DIAGNOSTIC

2596 .SBITL DATA TABLES AND ASTII STRINGS USED IN THIS DIAGNOSTIC

2397 005740 005744 006120 DTMS:  .WORD  DTMSG,DFMSG ;POINTER TO DATA VARIABLE ADDRESSES

2598 005244 001266 001270 001272 DTMSG: .WORD  MMRLOW,MMRHI,UBRLOW,UBRHI,STESTN,0 ;DATA VARIABLES TO BE PRINTED
2599 005760 000090 CHARCT: .WORD O s THIS LOCATION HOLDS CHARACTERS INPUTED DURING THE TYPE RQUTINE
2600 005762 (000000 EXTOUT: .WORD O +THIS LOCATION STORES THE OUTPUT OF THE EXTRACTION ROUTINE
2691 €05764 Q00000 000077 EADRES: .WORD 0,77 +LOCATIONS FOR STORING 22 BITS OF THE UBMAP REGISTER ADDRESS
2602 005770  00000¢ 000077 EADRS2: .WORD 0,77 <LOCATIONS FOR STORING ANOTHER UBMAP REGISTER ADDRESS

2603 005774 000000 FLNATR: WORD 0 ;LOCATION TO HOLD BIT TO FLOAT TO TEST DDW'S STATUS

2604 005776 000000 MASK1: .WORD O ;PRE~LOADED BY THE TEST WITH THE 1ST BIT=MASK

2605 0C6C00 000000 MASK2: .WORD 0 ;PRE~LOADED BY THE TEST WITH THE 2ND BIT=MASK

2606 006002 SPECST: .BLKW 40

2607 000002 .RADIX 2 :SET RADIX TO BINARY REPRESENTATION

2608 006102 177777 PATRNS: .WORD  1111111111111111 :ALL BITS SET

2609 006104 000000 -WORD  0000000000000000 ;ALL BITS CLEAR

2610 006106 125252 -WORD  1010101010101010 ;0DD BITS SET, EVEN BITS CLEAR

2611 006110 052525 JWORD  0101010101010101 ;EVEN BITS SET, 0DD BITS CLEAR

2612 006112 031463 -WORD  0011001100110011 ;ALTERNATING PAIRS OF BITS SET

2613 006114 007417 -WORD  0000111100001111 ;ALTERNATING GROUPS OF 4 BITS SET

2614 006176 000377 WORD  0000000011111111 ;LOWER BYTE SET, UPPER BYTE CLEAR

2615 000010 .RADIX 8 ;SET RADIX BACK TO OCTAL

2616 006120 000 000 000 DFMSG: .BYTE_ 0,0,0,0.0 ;ALL NUMBERS ARE TO BE PRINTED IN OCTAL

2617 006125 200 125 116 UBMAVA: ,ASCIZ <CRLF>?UNIBUS MEMORY AVAILABLE = ?

2618 006161 123 127 122 NEWSWR: ,ASCIZ "?SWR INPUT ?

2619 006174 040 113 200 UBMEND: ,ASCIZ ? K?<CRLF>
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DATA TABLES AND ASCII STRINGS USED IN THIS DIAGNOSTIC
2620 006200 200 104 111 CPUMSG: .ASCIZ <CRLF-7DJAGNOSTIC HAS DETERMINED THAT CPU IS AN 11/ 4?<CRLF>
2621 006261 101 103 103 TOMSG: LASCII ?ACCESSING MEMORY THROUGH THE FOLLOWING REGISTER(S)7<CRLF>
2622 006344 103 101 125 JASCIZ  2CAUSED TIME QUTS (THEY MIGHT BE UNEXPECTED) 7<CRLF>
2623 006421 124 110 105 NOMORE: .ASCII 7?THERE ARE STILL MORE ERRORS BUT WILL NOT BE TYPED. EACH?<CRLF>
2624 006512 105 122 122 ASCIZ ?2ERROR WILL BE COUNTED AND NUMBER PRINTED AT THE END-OF~PASS?<CRLF>
2625 006607 124 110 111 BADCPU: .ASCII1 ?THIS DIAGNOSTIC IS DESIGNED FOR AN 11/24 OR 11/44,2<CRLF>
2626 006672 104 111 101 .ASCIZ 7?DIAGNOSTIC DOES NOT INTERPRET CPU AS EITHER ONE.?<CRLF>
2627 006754 111 123 040 MRQUES: ,ASCIZ ?IS THERE A MAP REGISTER MODULE IN THIS CPU (Y OR <CR>)?
2628 007043 040 200 000 GMRMD1: .ASCIZ 2 2?<CRLF> ;PLACE FOR USER INPUT CHARACTER
2629 007046 104 111 101 GMRMOD: .ASCIZ 7DIAGNOSTIC CHECKS THIS MODULE - INSERT BEFORE RE-RUNNING?<CRLF>
%gg? 007140 000 CPUTYP: .E§E5 0 sLOCATION TO STORE THE CPU TYPE NUMBER
2632 sRESERVE REMAINING AREA FOR PERMANENT PATCHES
2633 ;THIS AREA MAY GO BEYOND 10000, USE ONLY THAT AREA UP 70 7776.
2634 007142 000000 000000 00QQ00 PATCH: .WORD 0.0.0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0.0.0,0.0.0,0.0,0.0.0
2635 007242 000000 000000 0GO0O00 WORD  0,0,0,0.0,0,0,0.0,0,0.0,0.0. 0.0.,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0,0

J_ 5
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PRE~TESTING SETUP

2636 .SBTTL PhRe~TESTING SETUP

2637 SRERARRAXAAKARKTNAK

2638 *START OF TF3T CODE

2639 JHRILTRAKA RN NK KRR

2640

2641 010000 .=10000 :START TEST CODE AT ADDRESS 10000 (2K)

2642 010000 012737 000340 177776 START MoV #340,PS sLOCK OUT ALL INTERRUPTS

2643 010006 012700 001100 MOV ASCMTAG RO SFIRST LOCATION TO BE CLEARED

2644 010012 012701 000021 MOV #<$TKS-$CMTAG>/2.R1;MOVE LOOP COUNTER TO R1

2645 010016 005020 118: (LR (RO)+ ;CLEAR MEMORY LOCATION

2646 010020 077102 S08 R1,11$ :SUBTRACT 1 AND BRANCH IF NOT DONE YET

2647 010022 005037 02015C (LR $PASS *INITIALIZE PASS COUNT

2648 010026 012706 001100 MOV #STACK,SP SINITILAIZE STACK

2649 010032 012700 010054 MOV #13$ R0 *MOVE ADDRESS OF VECTORS TO RO

2650 010036 012701 000005 MOV #5.R1 oo 5 LOADS

2651 010042 012030 128: MOV (ROY +, a (RO) + MO VECTOR TO LOCATION

2652 010044 012730 000340 MOV #340,3(RO) + -mo»t PRIORITY 7 TO NEXT LOCATION

2653 010050 077104 508 R1 1és ‘BRANCH BACK IF NOT DONE YET

2654 010052 000417 BR 14¢ *BRANCH OVER DATA WORDS

2655 010054 020266 00002¢ 000022 13%: .WORD  $SCOPE,IOTVEC,IOTVEC+2,$ERROR,EMTVEC, EMTVEC+2, STRAP, TRAPVE

2656 010074 000036 023610 000024 .WORD  TRAPVE+2,$PWRDN,PWRVEC . PWRVEC+2,SRTRN, TBITVE, TBITVE+2

2657 010112 013737 021644 021636 14%: MOV $ENDCT,SEOPCT  :SETUP END-OF -PROGRAM  COUNTER

2658 010120 005037 001214 CLR $ESCAPE SCLEAR THE ESCAPE ON ERROR ADDRESS

2659 01012% 112737 000001 001113 MOVE  #1,SERMAX ;ALLOW ONE ERROR PER TEST

2660 010132 012737 000002 022070 MOV #RTI,SRIRN *SET SRTRN TO AN RTI

2661 010140 012737 010166 000010 MOV #16$.RESVEC *MOVE 16$ (FAILURE) TO RESVEC

2662 010146 012746 000340 MOV #340,~(SP) ‘MOVE PRIORITY 7 10 STACK

2663 010152 012746 010160 MOV #158 .= (SP) :MOVE 158 (SUCCESS) TO THE STACK

2664 010156 000004 RTT :TRY TO DO AN RTT

2665 010160 012737 000006 022070 15%: MoV ARTT ,$SRTRN SRTT IS LEGAL-=SET SRTRN TO AN RTT

2666 010166 012706 001100 168: MOV #STACK, SP :RESET STACK IF NECESSARY

2667 010172 012737 000012 000010 MOV #RESVEC+2 RESVEC:RESET TRAP CATCHER

2668 010200 005037 022076 (LR $TBIT SCLEAR T BIT SWITCH

2669 010204 012737 070700 001104 MOV #TST1+2,$LPADR :SETUP SLPADR

2670 010212 012737 016700 001106 MOV ATST1+2.$LPERR :SETUP SLPERR

2671 010220 005227 177777 INC #-1 ‘FIRST TIME?

2672 010224 001017 BNE 18% *BRANCH IF NOT

2673 010226 104401 010234 TYPE 17% sTYPE THE TEST TITLE

2674 010232 000414 BR 18 ;BRANCH OVER ASCIZ

gg;g 010234 103 113 113 17%: ‘?35&2 "CKKUAE 11724744 UBI MAP'

2677 010264 005737 020150 188:  TST SPASS ;IS THIS THE FIRST PASS?

2678 010270 001140 BNE “BRANCH IF NOT

2679 010272 013746 000004 MOV -<sp) *SAVE TIMEOUT VECTOR

2680 010276 012737 010470 000004 MOV és ‘TIMEQUTS TO 104$

2681 010304 013746 000006 MOV -(SPJ *SAVE PS VECTOR

2682 010310 012737 000340 000006 MOV #340 6 :PRIORITY 7

2683 010316 000007 MFPT :DETERMINE PROTESSOR TYPE

2684 010320 110037 007140 MOVB RO, CPUTYP ‘MOVE THE CPU NUMBER TO CPUTYP

2685 010324 105337 007140 DECB  CPUTYP *MAKE THE 11744 VALUE ZERO

2686 010330 oo1n§1 BNE 1$ ‘BRANCH TO NEXT TEST IF NOT AN 11744

2687 010332 022737 177777 177570 CMP #<1,177570 *SEE IF SSWR IS TO BE USED :DPMOO2
2688 010340 001004 BNE 1000$ :BRANCH TO SETUP FOR HARDWARE SWR 1 DPMOO?
689 010342 012737 000176 007136 MOV #76,SWR *SET UP FOR SSWR :DPMO02
690 010350 000403 BR 1 10§ *BRANCH : DPMOO2
2691 010352 012737 177570 001136 1000%: MOV #177570, SWR ;SET UP FOR HARDWARE SWITCH REGISTER DPMOQ2
2692 010360 112737 000064 006255 10108: MOVB  #'4,CPUMSG+SS  :MOVE ASCI1 & TO LOCATION IN MESSAGE TO PRINT
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PRE-TESTING SETUP

2693 010366 104401 006200 TYPE  ,(PUMSG sTYPE THE CPU TYPE HEADER
2694 010372 000446 BR 6% * CONT INUE
2695 010374 122737 000002 007140 18: CMPB 42, CPUTYP SSEE IF THIS IS AN 11/24
2696 010402 001034 BNE 3¢ :BRANCH TO FATAL ERROR MESSAGE PRINTING IF NOT
2697 010406 012737 000176 001136 MOV #SSSWR, SWR *SETUP SOFTWARE SWITCH REGISTER ; DPMO0?2
2698 010412 112737 000062 006255 MOVB  #'2,CPUMSG+55  :MOVE ASCII 2 TO LOCATION IN MESSAGE TO PRINT
2699 010420 104401 006200 TYPE CPUMSG STYPE THF CPU TYPE HEADER
2700 010426 105737 020163 TST8 ienvn Y15 APT SIZING
2701 010430 100427 BM] “BRANCH IF NO
2702 010432 013737 000176 001136 MOV #sssua SWR SSETUP SOFTWARE SWITCH REGISTER
2703 010440 005737 000176 TST $SSWR SSEE IF SWR IS NON=ZERO
2704 010444 001021 BNE 6% *BRANCH IF SO
2705 010446 104401 006167 TYPE  ,NEWSWR STYPE: ‘SWR INPUT '
2706 010452 104410 RDOCT 160 READ USER OCTAL INPUT
2707 010454 01263/ 000176 MOV (SP)+,$SSWR *MOVE NEW CONTENTS TO THE SOF TWARE SWR LOCATION
2708 010460 001013 BNE 68 *BRANCH IF NON-ZERO
2709 010462 005237 000176 INC $SSWR *MAKE SWR NON-ZERO FOR POSSIBLE NEXT RUN
2710 010466 000410 BR ¢3 + CONT INUE
2711 010470 062706 000004 2%: ADD k4 ,SP :CLEAN STACK AFTER TIMEOUT
2712 010474 005237 020142 3$: INC $MSGTY STELL APT THIS IS A FATAL ERROR
2713 010500 104401 006607 4$: TYPE  ,BADCPU “TYPE THE BAD CPU MESSAGE
2714 010504 000000 HALT :FATAL ERROR - THIS DIAGNOSTIC IS WRITTEN
2715 SFOR 11724 AND 11/44 PROCESSORS ONLY
2716 010506 000774 BR 48 SDON'T ALLOW CONTINUE
2717 010510 012637 000006 651 MOV (SP)+,6 *RESTORE TIMEOUT PS
2718 010514 012637 000004 MOV (SP)+.4 *RESTORE TIMEOUT VECTOR
2719 010520 013746 172346 MOV KIPARS,-(SP)  :SAVE PAR3
2720 010524 012737 000400 172346 MOV #400,K IPAR3 *START WITH ADDRESS 40000
2721 010532 012704 060000 MOV #60000, R4 :ADDRESS PAR3, OFFSET=0
2722 010536 012705 040222 MoV #4,0222 RS *DATA TO LOAD TO 4C000
2723 010542 010314 78: MOV RS, (R4S *MOVE DATA TO LOCATION
2724 010544 062705 010000 ADD #10000 RS YMOVE DATA UP 10000
2725 010550 062737 000100 172346 ADD #100 K IPAR3 *MOVE ADDRESS UP 10000
2726 010556 022737 007600 172346 CMP #7600,KIPAR3  SEE IF ALL DONE YET
2727 010564 001366 BNE 7% *BRANCH BACK [F NOT
2728 010566 012637 172346 MOV (SP)+,KIPAR3  :RESTORE PAR3
2729 010572 105737 020163 8s: TSTB  SENVM’ *1S APT SIZING
2730 010576 100003 BPL LOOP SBRANCH IF NOT
2731 010600 012737 020164 001136 MOV #SSWREG, SWR “USE APT SWITCH REGISTER
2732 010606 012737 003372 000250 LODP: MOV HMMTRAP .MMVEC  :LJAD MEMORY MANAGEMENT TRAP SERVICE ROUTINE ADDRESS
2733 010614 012737 000340 000252 MOV #340 MMVEC+d  :SET PRIORITY SEVEN
2734 010622 012737 003222 000004 MOV #CPUER,ERRYEC  :LOAD CPU TRAP SERVICE ROUTINE ADDR
2735 010630 012737 000340 000006 MOV #340,ERRVEC+2  -SET PRIORITY SEVEN
736 010636 005037 001326 CLR CPUEXP *NOT EXPECTING ANY CPU ERRORS
2737 010F42 005037 177572 CLR MMRO _START IN 16 BIT MAPPING
2738 010446 005037 172516 CLR MMR3 :DISABLE MAP AND 22-BIT MAPPING
2739 010652 012700 177777 MOV #=1,R0 *NEGATIVE ONE USED TO INITIALIZE FLAGS
2740 010656 010037 003224 MOV RO, CPFLAG SINITIALIZE FLAGS
2741 010662 010037 003032 MOV RO. TOFLAG “INITIALIZE FLAGS
2742 010666 010037 003374 MOV RO MMF LAG SINITIALIZE FLAGS
2743 010072 010037 177766 MOV RO, CPUERR :CLEAR CPU ERROR REGISTER
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SEQUENCE 64
TEST # 1 - MAP REGISTER RESPONSE TEST

2753 .SBITL TEST & 1 - MAP REGISTER RESPONSE TEST
*********l\'*t*********************************#*****************
FATEST 1 MAP REGISTER RESPONSE TEST
. %
P THIS TEST IS USED TO ENSURE THAT ALL THE UNIBUS MAP REGISTERS
P CAN BE REFERENCED UNDER PROGRAM CONTROL, WITHOUT TIMING OUT.
x THE ADDRESSES OF ANY MAP REGISTERS THAT TIME OUT WILL BE REPORTED
x AND, AT THE END OF THE TEST, A SUMMARY OF THOSE REGISTERS WILL
P BE GIVEN.
&
: 2 e e o e e ok o o e e e ok e o e e e e e o o o ok o e Tk Ao e ok ek o e W ok e b Rk ek Rk ek ok b ke e ok
010676 T811:
010676 000004 SCOPE
010700 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
010704 011122 011042 000001 .WORD  T572,208,1 :DATA USED BY PRETST
2754 010712 012737 003030 000004 MOV #r:msour ERRVEC ;LOAD ERRVEC WITH ROUTINE ADDRESS
2755 010720 105737 007140 1STB  CPUTY :TEST YO SEE WHICH CPU IS PUNNING THIS DIAGNOSTIC
2756 010724 001435 BEQ 3$ :BRANCH AROUND MAP REGISTER EXISTENCE CHECK IF 11/44
2757 010726 005037 001320 CLR ERRCNT CLEAR THE ERROR COUNTER
2758 010732 013702 170200 18: MOV MAPLO,R2 :READ FIRST MAP REGISTER TO R2
2759 010736 005737 001320 TST ERRCNT :SEE IF THERE WERE ANY ERRORS
2760 010742 001426 BEQ 3$ :BRANCH TO CHECK THEM ALL IF NONE, THEY ARE IN THIS 11/24
2761 010744 105737 020162 TSTB  SENV ARE WE RUNNING UNDER APT
2762 010750 100004 BPL 2% *BRANCH IF NOT
2763 010752 005237 020142 INC SMSGTY :TELL APT THIS IS A FATAL ERROR
2764 010756 000000 HALT THALT = FATAL ERROR
2765 010760 000766 BR 1$ :TRY AGAIN - RESTART REQUESTED
2766 010762 104401 006754 2%: TYPE  ,MRQUES :ASK USER IF THERE ARE MAP REGISTERS IN THIS 11/24
2767 010766 104406 RDCHR :GO READ USER INPUT
2768 010770 007043 MOVB  (SP)+,GMRMD1  :MOVE THE CHARACTER TO THE PRINTING LOCATION
2769 010774 401 007043 (YPE GMRMD 1 :TYPE THE CHARACTER
2770 011000 737 000131 007043 CMPB  #'Y,GMRMD] SEE IF THIS WAS A 'Y’
2771 011006 {04 BEQ 3 ;BRANCH AROUND FATAL MESSAGE IF EQUAL TO A 'Y
2772 011010 401 007046 TYPE  ,GMRMOD ;TYPE: 'DIAGNOSTIC CHECKS THIS MODULE ~ INSERY
2773 | 'BEFORE RE-RUNNING'
2774 011014 000 HAL T “FATAL ERROR - WAIT FOR USER ACTION
2775 011016 745 BR 18 *TRY AGAIN = RESTART REQUESTED
2776 011020 700 170200 MOV #MAPLO,RO :PUT _FIRST MAP REGISTER ADDR IN RO
2777 011024 703 000100 MOV #100,R% STEST ALL MAF REGISTERS
2778 011030 037 001320 CLR ERRCNT *CLEAR THE ERROR COUNTER
2779 011034 737 011042 001106 MOV 4203, SLPERR :MAKE SURE SLPERR IS POINTING AT 208
2780 011042 002 MOV (RO) ;R? :READ MAP REGISTERS 10 R2
2781 011044 777 001000 170064 BIT #B1T09-asuR :SEE IF LONP ON ERROR IS SET
2782 011052 403 BEQ ($ :BRANCH AROUND SETUP IF NOT
2783 011054 737 001320 TST ERRCNT *SEE IF AN ERROR OCCURED
2784 011060 370 BNE 208 :BRANCH BACK IF SO
2785 011062 720 TST (RO) + : INCYEMENT RO TO NEXT REGISTER LOCATION
2786 011064 312 S8 R3,208 D0 ALL OF THEM
2787 011066 7237 003222 000004 MOV #CPUER.ERRVEC  :RESTORE (PU TRAP SERVICE ROUTINE ADDRESS TO ERRVEC
2788 011074 737 011020 001106 MOV 43S, SLPERR :MOVE 3$ YO LOOP ON ERROR FOR ERROR +4 BELOW
2789 011102 737 001320 TST ERRCNT :SEE if THERE WERE ANY ERRORS
2790 071106 405 BEQ 15T ;60,70 NEXT'TEST 1F'NO ERRORS
2791 011110 337 001110 DEC SERTIL :BON'T COUNT SUMMARY AS AN ADDITIONAI ERROR
2792 011114 337 001320 DEC ERRCNT oecnenenr ERRCNT FOR SAME REASON
2793 011120 004 ERROR  +4 :SUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ
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CKKUAEQ_11/24/44 UBL1 MAP
TEST # 2 - BIT PATTERN AND (LEAR TEST OF 40 MAP REGISTERS

000004
004737
011444
005037
012737
012700
005037
012737
012701
012702
012705
004737
000435
011003
011537
011546
004737
010346
004737
0463737

Eadint =] B N md wPO N
L =2 LA SO S PO N O
NN N W= A IO A

005600

001174
003650

003624
005776

172356
003874
005600

001000
011172

000004
601320

MACRQ M1113

000002
001106

006000

001174

167644
001106

001106

5
11-JAN=82 11:27 PAGE 56

SEQUENCE 65

SBTTL TEST # 2 ~ BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS

R AAAR Sl Rt RidaddldRaddtdddass s s qq L8232 238222 SLE S LY

BIT PATTERN AND CLEAR TEST OF 40 MAP REGISTERS

THIS TEST WILL RUN 7 BIT PATTERNS THROUGH BOTH WORDS OF 40 UNIBUS
MAP REGISTER LOCATIONS MAPLOQ - MAPL37, USING TWO MAJOR PASSES.
IT WILL TEST THE LOWER 16 BITS ON THE FIRST PASS, AND THE UPPER

*TEST 2

e %e e s

s }ﬂ-l!~*1ll*¥*#

-.1. LR I I I N ]

TZ.

1%:

2$:
3%:

4%

208
6$:

7%:

6 BITS ON THE SECOND,

THIS TEST WILL MAKE SURE THE REGISTER CAN

CLEAR, AND THEN RUN 6 BIT PATTERNS THROUGH EACH UNIBUS MAP REGISTER.
IF_THE DATA PATTERN RECEIVED DOES NOT MATCH THE EXPECTED PATTERN,
THCIN THE MAP REGISTER ADDRESS, DATA RECEIVED, PATTERN LOADED, AND

PATTERN EXPECTED ARE REPORTED.

PASSES,

SCOPE
JSR
. WORD
CLR
MOV
MoV
CLR
MOV
MoV
MoV
MOV
JSR
BR
MOV
MoV
MOV
JSR
MoV
JSK
BIC
MOV
MOV
JSR

BR
JSR
BR
ERROR
BIT
BNE
MOV
TS8T
SO
ADD
S08
TS1
8FQ
MoV
DEC
PEC

AT THE END NF EACH OF THE TWO MA.'OR

A SUMMARY OF ALL ERRORS IS GIVEN SO THAT YOU CAN DETERMINE
IF THE ERROR 1S BIT SENSITIVE OR REGISTER SENSITIVE.

PC,PRETST
1573,208,2
ERRCNT

#20%,SLPERR

#MAPL 00, RO
HASK1
nasxe
#46
47, R2
#PATRNS .R5
;C.CHKPAT

$

(RO) ,R3
(R5) ,$TMPO
(RS) ,=(SP)
PC,PATEXT
R3,-(SP)
PC,DATEXS

MASKT,$TMPO

RO,-(SP)

K1PAR7,=(SP)

PC,ADREXT

5%
PC.,CHKPAT
63

+203
#BIT9,aSWR
<03

a355§LPERR
K2,4$
2 RO
R1.3$
RPNT

%

#15 ,$LPERK
gi
ARCNT

s RRRKI KT R A AR AR RA KA AR AR R AR AR A AR A AR AR AN AR A ARk Ak ek ek ek k

;GO _SET UP PRETEST DATA

:DATA USED BY PRETST

;CLEAR THE ERROR COUNT LOCATION

;SETUP 208 AS LOOP ON ERROR INDICATOR (1F NOT ALREADY)
;MOVE STARTING ADDRESS OF LOWER 16 BITS REGISTER TO RO
*MOVE '0' TO MASKI

SMOVE *1° TO HASK?

;DO 40 REGISTERS LOOP COUNTER

:MOVE PATTERN LOOP COUNTER TO R2

sMOVE PATTERN START TO RS

¢GO THECK PATTERN

sRETURN IS HERE IF DATA ]S 0K

;READ BAD MAP REGISTER DATA INTO R3

;MOVE PATTERN TO $TMPO

sMOVE PATTERN TO STACK FOR SUBROUTINE USF

260 SET DATA INTO PATTOR AND PATAND

;MOVE BAD DATA TO STACK FOR SUBROUTINE USE

s SUBROUTINE TO LOAD DATAOR AND DATAND

:FORM INPUT PATTERN FOR ERROR PRINTING

;PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE
;PUT FAR CONTENTS ON STACK FOR ADREXT SUBROUTINE
;GO SET DATA IN THE & i ORDS OF ADDROR AND ADRAND
;AND FORM A PHYSICAL 2¢-BIT ADDRESS

;BRANCH OVER LOOP ON ERROR SECTVION

;GO _TO SUBROUTINE TO THECK PATTERN

SRETURN IS HERE IF DATA IS OF

:THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED
:SEE_IF LOOP ON ERROR IS SET
:LOOP BACK If SO

+MOVE 38 TU LULOP ON ERROx INDICATOR

:POINT RS TO NEXT PATTERN

:DECREMENT LOOP COUNTER
:POINT TO NEA! MAF REGISTER UNDLR TEST

sDECREMENT LOOP 'UUNTER AND

+SEE IF THERE WERE ANY ERRORS

;BRANCAH IF NO ERRORS

:MOVE 13 TO LOOP ON ERRGR 0K ERROR +6 OR +7 BELOW
;SUMMATION ERROR NOT COUNTED A§ ANOTHER ERROR
:SAME AS ABOVE




CKKUAEQ 11/24/44 UB1 MAP
AND CLEAR TEST OF 40 MAP REGISTERS
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MACRO M1113 11-JAN-82 11:27 PAGE 56-?

8%:

0%:
001106 10%:
005776
006000

001252
001242

CMP
BEQ
ERROR
BR
ERROR
BR
(MP
BEQ
MOV
MoV
MOV
MoV
(LR
(LR
MoV
MOV

(LR
8R

AMAPH37+4 R0
8%

+6

10%

+7

TST3
AMAPH37+4 R0
TSTS

#2038, SLPERR
AMAPHOO ,RO
#177700,MASK1
#177700,MASK2
PATTOR
DATADR
#-1,PATAND

#-1,DATAND
ERRCNT
2$

SEQUENCE

;SEE IF THIS PASS WAS UPPER 6 BITS

1GO SERVICE UPPER 6 BITS ERROR IF SO

“SUMMARY OF BIT PATTERN FAILURES, LOWER 16 BITS
:GO SET UP DATA FOR TESTING UPPER 6 BITS
tSUMMARY OF BIT PAi‘ERN FAILURCS, UPPER 6 BITS
*3GO TO NEXT TEST - LOWER 16 B8ITS ALREADY TFSTED
"SEE IF THIS PASS WAS FOR THE UPPER 6 BITS

1360 TO NEXT TEST IF IT WAS

*RESET LOOP ON ERROR TO 20%

:MOVE STARTING ADDRESS OF UPPER 6 BITS REGISTER TO RO
'MOVE 1ST MASK TO MASK1

‘MOVE 2ND MASK TO MASK?

*CLEAR PATTOR FOR NEXT PASS

‘CLEAR DATAOR FOR NEXT PASS

*MOVE =1 TO PATAND FOR NEXT PASS

‘MOVE =1 TO DATAND FOR NEXT PASS

‘CLEAR ERROR COUNT FOR NEXT PASS

+GO REACCOMPLISH TEST FOR UPPER % BITS
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TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S

2876 .SBITL TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S
AR ARt R Rt SRttt iRt add il st s sttt i ad Ty
$*TEST 3 DUAL ADDRESS LOADS & READS MAP REG'S
'*
o THIS TEST ENSURES THAT ONLY ONE UNIBUS MAP REGISTER IS LOADED
o ¥ DURING A 'MOV  #DATA,MAPREG'' INSTRUCTION. ALL MAP REGISTERS
X ARE CLEARED AND ONE REGISTER AT A TIME, STARTING WITH MAPLOO,
ok IS LOADED WITH A THEN, ALL MAP REGISTERS ARE READ,
0 * STARTING WITH MAPH3? AND VERIFIED TO BE ZERO, ANY REGISTER
;x THAT IS NOT ZERO AND WHOSE UNIBUS ADDRESS DOES NOT MATCH THAT
o¥ OF THE REGISTER UNDER TEST IS REPORTED TO BE IN ERROR. AT THE
;% END OF THE TEST A SUMMARY OF ALL DUALED REGISTERS IS GIVEN,
P
JANKN AR AR R R AR AR A AR AR AR AR AR RN R RRA AR AR AR AR AR AR RN AR Ak
011444 T§13:
011444 00004 SCOPE
011446 004737 005166 JSR PC.PRETST :GO_SET UP PRETEST DATA
011452 011762 011616 000003 WORD  TST4,208,3 :DATA USED BY PRETST
2877 011460 042737 000001 177572 BIC #1,MMR0 : TURN OFF MEMORY MANAGEMENT
2878 011466 012700 170200 MoV #MAPLOO,RO ;LOAD ADDRESS OF MAPLOO IN RO
2879 011472 012702 177700 MOV #177700,R2 +SET UP XOR DATA
2880 011476 015?0] 170400 1%: MOV #MAPH37+2 R1 sPUT ADDRESS OF MAPH37+2 IN R1
2881 011502 012737 000077 001174 MoV #?7 $TMPO sSET UP TEST PATTERN IN $TMPO
2882 011510 004737 002772 JSR CLRMAP +CLEAR ALL MAP REGISTERS FOR TEST
2883 011314 012703 00010C MoV # 6 :SET UP LOOP COUNTER FOR TESTING 40 REGISTERS, 2 WORDS EACH
2884 011520 005057 172510 CLR :CLEAR MWMR3
2885 011524 012/04 000100 28: MoV #100 Ré :SET UP LOOP COUNTER FOR CHECKING 40 REGISTERS, 2 WORDS EACH
2886 011530 074237 001174 XOR R2,$TMPO :REVERSE BIT STATES OF $TMPO IN BITS 7 TO 15
2887 011534 013710 001174 MoV $THPO, (RO) sLOAD MAP REGISTER UNDER TEST
2888 011540 012701 170400 MOV #MAPH3?+2 R1 +PUT ADDRESS OF MAPH37+2 IN R1
2889 011544 005741 38: TST =(R1) ;SEE IF MAP REGISTER IS ZERD
2890 011546 001435 BEQ 7$ 2GO _SEE_IF MORE REGISTERS TO TEST IF = 0
2891 011550 005011 CLR (R1) :CLEAR THE FAILED LOCATION
2892 011552 020100 (MP R1.RO ;SEE _IF NON-ZERO REGISTER ADDRESS MATCHES ADDRESS LOADED
2893 011554 801432 BEQ 7$ GO SEE IF MORE REGISTERS TO TEST IF S0
2894 011556 012137 001202 MOV (R1)+,8$TMP3 :MOVE FAULTY DATA TO $TMP3 € PREPARE R1 FOR POSSIBLE LOOP
2895 011562 013746 001202 MOV $TMP3 . ~(SP) :MOVE FAULTY DATA TO STACK FOR SUBROUTINE USE
2896 011566 013746 17%350 MOV KIPARS ,~(SP) :MOVE PAR4 TO STACK FOR SUBROUTINE USE
897 011572 004737 003674 JSR PC.ADREXT ;GO SET DATA IN THE 4 WORDS OF ADDROYR ARD ADRAND
898 :AND FORM A PHYSICAL 22-BIT ADDRESS
2899 011576 013746 172356 MoV KIPAR? ,~(SP) +PUT PAR ON STACK FOR DATEXT SUBROUTINE USE
2900 01160¢ 010149 MoV R1,-(SP) :PUT VIRTUAL ADDRESS ON STACK FOR DATEXT SUBROUTINE USE
901 011604 004737 003624 <SR PC,DATEXT :SUBROUTINE TO LOAD DATAOR AND DATAND
90§ 011612 1808? 005770 nav RO,EADRS2 :MOVE ADDRESS IN RO TO EADRSE FOR ERROR CALL
905 01161 00405 B8R 5% ;BRANCH OVER LOOP ON ERROR SECTION
5904 81161 13710 001174 20$: KOV $TMPO, (RO) ;LOAD MAP REGISTER UNDER EST
905 0116 3711 TST (R1) ¢SEE _IF MAP REGISTER 1S ZERD
2906 0116 1402 BEQ 6$ ;G0 SEE IF LOOP ON ERROR IS STILL SET IF ZERO
23 ek oy g B B R
%903 1123% 092;9; 001000 167276 6$: BIT ¥ £T09.GSNR ;SEE IF LOOP ON ERROR IS SET
2910 01164 01368 BNE ;BRANCH BACK IF SO
5911 1164 7744 78: S08 Ré 38 ;BRANCH_IF MORE REGISTERS CHECK
91% 1164 05% g CLR (ROY+ +CLEAR THE REGISTER JUST T2 STED AND POINT TO NEXT REGISTER
e ety B N5 e 10 QUi e
2915 011652 8ﬂ5? 7 001320 TST ERRCNT ;SEE IF THERE WERE ANY ERRO
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TEST # 3 - DUAL ADDRESS LOADS & READS MAP REG'S
2916 011656 001405 BEQ REL(C22 +G0 TC NEXT SECTION IF NO ERRORS
2917 011660 005337 001110 DEC SERTTL ¢DON'T COUNT ERROR +5 AS ANOTHER ERROR
2918 011664 005337 001320 DEC ERRCNT «SAME AS ABOVE
2919 011670 104005 ERROR  +5 ; SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS

3
Hi
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MACRO M1113
ADDRESS LOADS & READS MAP REG'S

104414 RELC22: TBITR
012700 077406 MoV #77406,R0
012701 172300 MOV #K1PDRO,R1
012702 000010 MOV #8. ,R2
010021 1%: MOV RO, (RT)+
077202 S0B RZ.1$
005000 CLR RO
012701 172340 MOV AKIPARO,R1
012702 000006 MOV #6,R2
010021 28: MOV RO (R1)+
062700 000200 ADD xzbo RO
077204 0B
012721 170000 MOV #1?0000_'q1;¢
012721 177600 MOV 177600, i)+
012737 000001 177572 MOV #BITO,MMRO
012737 000020 172516 MOV #BIT4 . MMR3

. o

‘x

;t

;*

E 6
11-JAN-82 11:27 PAGE 358

SEQUENCE

sRESTORE THE T BIT TO ITS CONDITION

sBEFORE THE LAST TEST

'MAKE THE KERNEL I=SPACE PAGES ALL
‘4K, UPWARD EXPANDABLE, READ/WRITE
*MOVE ADDRESS OF KIPDROD TO R1

‘LOAD 8 PDR'S

‘KERNEL I=SPACE PAGE X KIPDRX

-ggg;RAca 1 AND BRANCH BACK IF NOT DONE
.i"0VE ADDRESS OF KIPARO TO R1

*LOAD FIRST & PAR'S

‘MAP KIPARX TO NEXT PHYSICAL PAGE

‘MAP RO TO NEXT PAGE

*SUBTRACT 1 AND BRANCH BACK IF NOT DONE
:MAP KIPAR6 TO UNIBUS

‘MAP KIPAR? TO I1/0 PAGE

‘ENABLE FULL 1B=BIT MAPPING

‘ENABLE 22-BIT MAPPING

AT THIS POINT 22-BIT RELOCATION FROM MEMORY MANAGEMENT
IS ENABLED, WITH THE KIPAR'S MAPPED TO PHYSICAL 0=-24K,
KIPARG IS MAPPED TO THE UNIBUS (170000) AND

KIPAR7 IS MAPPED TO THE 1/0 PAGE (177.J0).

69
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TEST # 4 = MAP REGISTER ADDRESS DECODE TEST
-SBTTL TEST 4 4 ~ MAP REGISTER ADDRESS DECODE TEST
SHRRARRRNIAKRRRA IR R R IR AR oAk ok ik A 3k ot e ok oo ok e Ao ok ok ke ok

MAP REGISTER ADDRESS DECODE TEST
THIS TEST TRIES TO VERIFY THAT NONE OF THE INPUTS TO THE ADDRESS
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001326

000020

001326
170200

170200

172354
003674

000020
001326

170200
170200

000077
001000

000020

001326
172354

001326

001326

001326

005766
166736

001326

*TEST 4

N % % % % X % ¥ %

A AT A TR IR EIRIRIRLE

18:

20%:

2%:
3s:
4%

58:

DECODER _FOR THE UNIBUS MAP REGISTERS IS STUCK TRUE,

SEQUENCE

KIPARG IS

SET UP TO HOLD 177702 AND R4 HAS THE VIRTUAL ADDRESS TO SELECT
MAPLOO, THROUGH KI1PAR6.

IN PARé SO THAT IT SHOULD NEVER REFERENCE MAPLOO.

ERROR IS REPORTED.

#TIMOUT, CPUEXP
(R 1

CPUEXP
R2.R1
43

#TIMOUT,CPUEXP
(Ré)

CPUEXP
MAPLO

43

R2,MAPLQ
R4,‘(SP)
KIPARG ,~(SP)
;g.ADREXT
#TIMOUT CPUEXP
(R4) ,R1

CPUEXP
RZ R1

(R&)
MAPLO

3$

RzgnAPLo
ADRES +2

‘5 9,aSWR

#r:nour CPUEXP

R1, (R&)

CPUEXP

(SP)+,KIPARG

THE TEST THEN CHANGES ONE BIT AT A TIME
IF IT DOES, AN

SRRRANKAARERR ARk A bk ARk Ak kA ke kA kb kb hkhks

1674

;60 SET UP PRETEST DATA

:DATA USED BY PRETST

:SAVE KIPAR6 FOR RESTORATION LATER

:PUT_MAP REGISTER 0 ADDR IN PARS

;PATTERN FOR TESTING.

:LOAD MAP REGISTER 0

:SET_BIT 11 TO FLOAT_THROUGH PAR6

;VIRT.ADDR. TO SELECT PAR6

:CHANGE A BIT OF MAP REGISTER 0°'S ADDR

:SAVE RO ON STACK

sSAVE KIPAR6 ON STACK

:EXPECTING CPU TIME OUT ON UNIBUS

:READ LOCATION POINTED TO BY PARG

;CLEAR CPIUEXP =~ DON'T EXPECT TRAPS FOR A WHILE
:SEE IF DATA FETCHED MATCHES PATTERN

:BRANCH IF NOT SAME

;EXPECTING (PU_TIME OUT ON UNIBUS

:TRY TO CLEAR THIS LOCATION

CLEAR CPIUEXP = DON'T EXPECT TRAPS FOR A WHILE
SEE IF MAP REGISTER 0 GOTY CLEARED

:BRANCH IF MAP REGISTER NOT ZERO

sRESTORE MAPLO

«PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE

;PUT PAR ON STACK FOR ADREXT SUBROUTINE USE

;60 SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND

¢G0 CALL ERHKOR

SEXPECTING CPU TIME OUT ON UNIBUS

:READ LOCATION POINTED TO BY PAR6

:CLEAR CPIUEXP ~ DON'T EXPECT TRAPS FOR A WHILE
:SEE IF DATA FETCHED MATCHES PATTERN

:BRANCH IF NOT_SAME

¢TRY TO CLEAR THIS LOCATION

:SEE IF MAP REGISTER 0 GOT CLEARED

¢BRANCH IF MAP REGISTER NOT ZERO

sRESTORE MAPLO

+GOT _TO MAPL

:RESTORE 77 TO EADRES+2

<SEE IF LOOP ON ERROR IS SET

;BRANCH BACK TO LOOP IF $0

:EXPECTING CPU TIME OUT ON UNIBUS

:RELOAD THE LOCATION

;CLEAR CPIUEXP ~ DON'T EXPECT TRAPS FOR A WHILE

:RESTORE KIPARG

70

WITH ONE BIT DIFFERENT IN ADDRESS FROM 1777020

- ———
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T # & - MAP REGISTER ADDRESS DECODE YEST

2994 012222 012600 MoV (SP)+,R0 sRESTORE RO

2995 012224 074037 172354 XOR RO.KIPARG ;RESTORE BIT TO ORIGINAL STATUS

2996 012230 006200 ASR RO +RIGHT SHIFT ONE PLACE

2997 01223¢ 001277 BNE 1$ ;G0 CONTINUE TEST IF BJT NOT SHIFTED QUT YET
2998 012234 013737 001200 172354 6%: MOV - $TMPZ2,KIPAR6 ;RESTORE KIPAR6
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TEST # 5 = DATA PATH, UNIBUS TO MAIN MEMORY

3011 .SBTTL TEST # 5 = DATA PATH, UNIBUS TO MAIN MEMORY

*********************i********************t********************

SEQUENCE

*rssr 5 DATA PATH, UNIBUS TO MAIN MEMORY
;* THIS TEST RUNS A COUNT PATTERN THROUGH A MEMORY LOCATION VIA
T THE UNIBUS. THE UNIBUS MAP IS LEFT OFF DURING THIS TEST SO
" THAT THE ADDRESS IS NOT RELOCATED. THE TEST TRIES TO LOAD THE
tw PATTERN INTO ADDRES: 040000 (8K) BUT IF THE MAP JUMPERS ARE
ok SET NOT TO RESPOND 10 THAT ADDRESS THE NEXT 4K IS TRIED UNTIL
tu THE TEST GETS TO MAI:| MEMORY FROM THE UNIBUS. IF THIS TEST
e DETERMINES THAT IT CANNOT GET TO MAIN MEMORY FROM THE UNIBUS
i IT REPORTS THE FACT AND SKIPS THE NEXT TEST FOR VERIFICATION.
* %
:'**t***************t**********vt******tt************************
012242 f$
012242 SCOPE
012244 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
012250 012262 00U005 .WORD  TST6,20%.5 *DATA USED BY PRETST
3012 012256 002772 JSR PC CLRHAP *CLEAR ALL MAP REGISTERS
3013 012262 000035 208: MOV #35 R oo 35 ACCESSES
3014 012266 170400 172354 MOV #1?6400 KIPAR6 :START WITH ADDRESS 8K FROM UNIBUS
2015 012274 170400 001210 MOV #170400 STMP6_  -MOVE IT TO STMP6 ALSO
3016 012302 001330 2%: CLR PCPUER *CLEAR ERROR CONDITION LOCATION
3017 012306 000020 001326 MOV ATIMOUT,CPUSXP  :TIMEOUTS MIGHT OCCUR IN THIS TEST.
2018 012314 140000 MOV 140000, R0 *TRY TO READ ADDRESS POINTED TO BY PARé
3019 012320 001326 CLR CPUEXP >CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
3020 012324 001330 ST PCPUER :SEE IF READ OF ADDRESS TIMED OUT
3021 012330 BEQ “BRANCH IF REFERENCE WAS GOOD
3022 012332 000200 172354 3§: ADD #200 K1PARG *TRY NEXT 4K BLOCK OF MEMORY
3023 012340 000200 001210 ADD #200. $TMP6 SADD 200 TO STMP6 ALSO
3024 012346 S0B RG,2$ SSUBTRACT 1 FROM R4 AND BRANCH IF NOT DONE
2025 015350 ERROR +16 :NO UNIBUS ADDRESSES RESPOND
3026 012352 BR SIZEJO :BRANCH TO SIZE JUMPER SECTION
3027 012354 172354 172352 4$: MOV KIPARG ,KIPARS  :PUT PAR6 INTO PARS
3028 012362 001210 001206 MOV TMP6 , $TMP ‘DO SAME TRANSFER
3029 012370 170000 172352 BIC #170000,K1PARS MAKE PARS A NON UNIBUS ADDRESS
3030 012376 170000 001206 BIC #170000.$TMPS  CLEAR SAME BITS
3031 012404 173214 120000 MOV #173214,120000 :PUT RANDOM NUMBER INTO TEST LOCATION BY FAST BUS
2032 012412 000020 001326 MOV ATIMOUT,CPUEXP :TIMEOUTS MIGHMT GCCUR IN THIS TEST.
3033 015430 140000 MOV 140000, R1 *READ TEST LOCATION BY UNIBUS
2034 0124204 001326 CLR CPUEXP :CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
3035 012430 173214 CMP #173214 ,R1 SSEE IF DATA WAS READ PROPERLY
3036 012434 BEQ 13 SDATA OKAY NOW VERIFY DATA PATH
3037 015436 CMP RO,R1 *SEE IF DATA CHANGED FROM FIRST READ
3038 012440 BNE 5¢ *BRANCH AROUND NEXT TRY IF SO
goso 01 445 172354 ADD #200 KIPARG STRY NEXT 4K BLOCK OF MEMORY
040 01345 S08 4.2% *BRANCH BACK TO TRY NEXT 4K BLOCK
§041 81 452 5%: MOV #PATRNS R1 ;LOAD ADDRESS OF BIT PATTERNS IN R1
042 01 453 MOV #140000 R2 *LOAD VIRTUAL ADDRESS INTO R2
3043 01246 MOV R3 D0 7 PATTERNS
044 81 496 001326 MOV #rinour CPUEXP :TIMEOUTS MIGHT OCCUR IN THIS TEST.
045 019474 6$: MOV (R1) (Rg) :LOAD COUNT INTO TEST LOCATION VIA'U.B.
046 81 476 CMP (R1), (R2) : COMPARE COUNT WITH DATA READ
3047 012500 BEQ 108 *BRANCH IF DATA MATCHES

— ]
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TEST # 5 - DATA PATH, UNIBUS TO MAIN MEMORY

3048 012502 011137 001174 MoV (R1),$TMPO +MOVE EXPECTED PATTERN TO $THMPQ

3049 01%503 01123? 001176 MOV (R2) ,$TMP1 sMOVE RECEIVED PATTERN TO $TMP]

3050 012512 011246 MOV (R2),=(SP) sPUT DATA ON STACK FOR DATEXT SUBROUTINE USE
3051 012514 004737 003624 JSR PC,DATEXT s SUBROUTINE TO LOAD DATAOR AND DATAND

3052 012520 011146 MOV (R1),=(SP) +PUT PATTERN ON _STACK FOR PATEXT SUBROUTINE USE
3053 012522 004737 003650 JSR PC PATEXT ;GO SET DATA INTO PATTOR AND PATAND

3034 012526 012737 012536 001106 MOV #7%,SLPERR sSET LOOP ON ERROR POINTER TO 61%

3055 012534 000403 BR 8$ sBRANCH OVER LOOP _ON ERROR SECTION

3056 012536 011112 7$: MoV (R1),(R2) ¢LOAD COUNT INTO TEST LOCATION VIA U.B.

3057 012540 021112 CMP (R1),(R2) : COMPARE COUNT WITH DATA READ

3058 012542 001401 BEO 9% sBRANCH IF 0K NOW

3059 012544 104204 8s%: ERROR  +204 ;REPORT ERROR(S) ON UNIBUS DATA PATH

3060 012546 032777 001000 166362 9%: BIT #BIT9,aSWR :SEE IF LOOP ON ERROR IS SET

3061 012556 001370 BNC 7$ +BRANCH BACK IF SO

3062 012556 06701 000002 108: ADD #2,R1 +MOVE TO NEXT PATTERN

3063 012562 077334 S08 R3,6$ ;DECREMENT LOOP COUNTER AND BRANCH [F NOT DONE
3064 012564 005037 001326 CLR CPUEXP ¢ CLEAR CPUEXP =~ NO TIMEOQUTS FOR A WHILE

3065 012570 005737 001320 TST ERRCNT sWERE THERE ANY ERRORS ON THIS TEST

3066 012574 001405 BEQ 11$ .BRANCH IF NO ERRORS ON THIS TEST

3067 012576 005337 001110 DEC $ERTTL sDON'T COUNT ERROR +11 AS ANOTHER ERROR

3068 012602 005337 001320 DEC ERRCNT :SAME AS ABOVE

3069 012606 104011 ERROR  +11 :SUMMARY OF ERRORS ON THE UNIBUS DATA PATH
3070 012610 023737 001206 172352 11$: CMP $TMP5 ,KIPARS :MAKE SURE PARS CONTAINS EXPECTED CONTENTS
3071 012616 001404 BEQ TS76 : ;BRANCH IF OK

3072 012620 104030 ERROR  +30 ;KIPARS NOT LOADED PROPERLY - SKIPPING NEXT TEST
3073 012622 013737 001206 172352 MoV $TMPS ,KIPARS ;RESET KIPARS FOR EXECUTION OF NEXT TEST
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TEST # 6 ~ MAP DOESN'T RELOCATE IF NOT ENABLED

3087 .SBTTL TEST # 6 - MAP DOESN'T RELOCATE IF NOT ENABLED
T AR R KRR AR AR AR EARAR RN RARAARRIRARKAAR AR AR RAR AR R ARk Rk kdw
J*TEST 6 MAP DOESN'T RELOCATE iF NOT ENABLED
i
J% THIS TEST VERIFIES THAT THE UNIBUS MAP DOES NOT RELOCATE IF BITS
Ix OF MMR3 IS NOT SET. THE TEST ASSUMES THAT THE PREVIOUS TEST HAS
o* RUN SUCCESSFULLY AND LEFT KIPAR: POINTING TO THE FIRST UNIBUS
% MAPPING REGISTER THAT THE UNIBUS MAP WILL RESPOND TO GREATER
o THAN OR EQUAL TO MAPREG #2. KIPARS IS ALSO POINTING TO THE
P SAME MEMORY BASE ADDRESS EXCEPT IT POINTS OVER THE FASTBUS.
ow THE TEST THEN SETS ONE BIT IN EACH A.L.U. OF THE UNIBUS MAP
. X AND TRIES TO REFERENCE MAIN MEMORY OVER THE UNIBUS. SINCE THE
M MAP IS NOT ENABLED THE LOAD WILL GO TO MAIN MEMCRY UNRELOCATED.
* ¥
E 330 % de ke Yo T v e e e e ke e o A e ok i ok ol o vk e e e ook e ok e e ks o s ok o o o ek e e e e ok o o ok oy ok ok ok o
012630 000004 TST6:  SCOPE
3088 012632 004737 005166 JSR PC,PRETST :G0 SET UP PRETEST DATA
3089 012636 012744 012710 000006 .WORD SIZEJO0,20%.,6 +DATA USED BY PRETST
3090 012644 052737 000001 177572 BIS ¥81T0,MMRO s TURN MEMORY MANAGEMENT BACK ON
3091 012652 013700 172354 MOV KIPARG,RO +PUT UNIBUS ADDRESS OF MAP REGISTER IN RO
3092 012656 072027 177773 ASH #-5,R0 JsRIGHT SHIFT RO 5 PLACES
3093 012662 042700 177400 BIC #177400,R0 ;CLEAR UPPER BYTE
3094 012666 042737 177000 172352 BIC #177000,KIPARS ;MAKE KIPARS ACCESS THE FAST BUS
3095 012674 012720 021042 MoV #021042,(RO)+  ;SET BOTTOM BIT IN FACH ALU
3096 012700 012710 000042 MOV #42, (ROS +sSET BOTTOM BIT IN EACH ALU
3097 012704 005037 120000 CLR 120000 sCLEAR TEST LOCATION VIA FAST BUS
3098 012710 012737 000020 001326 20%: MOV RTIMOUT ,CPUEXP ;TIMEOUTS MIGHT OCCUR IN THIS TEST,
3099 012716 012737 043207 140000 MOV #4320?.140000 sLOAD TEST LOCATION VIA UNIBUS THIS LOAD SHOULD NOT BE
2100 ) sRELOCATED BY THE UNIBUCZ MAP, SINCE BITO5 OF MMR3 IS CLEAR.
3101 012724 005037 001326 CLR CPUEXP sCLEAR CPUEXP = NO TIMEQJTS FOR A WHILE
3102 012730 013703 120000 MOV 120000,R3 JREAD TEST LOCATION VIA FAST BUS
3103 012734 022703 043207 (MP #43207 ,R3 ;SEE IF DATA MATCHES
3104 012740 001401 BEQ SIZEJO JBRANCH IF DATA GOOD
3105 012742 104012 ERROR  +12 sMAP RELOCATED WHEN NOT ENABLED

m —-— e ey o oo e e o e
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DETERMINATION OF FIRST USEABLE MAP REGISTER

3106

3107

3108

3109

3110

31

3112

3113

3114

3115

3MNé

3117

3118 012744 012705
3119 012750 012700
3120 012754 012701
3121 012760 012702
3122 012764 012720
3123 012770 005020
3124 012772 005022
3125 012774 077105
3126 012776 012703
3127 013002 052737
3128 013010 052737
3129 013016 012700
3130 013022 012737
3131 013030 012702
3132 013034 012737
3133 013042 012737
3134 013050 012737
3135 013056 005037
3136 013062 012737
3137 013070 012737
3138 013076 004737
3139 013102 000417
3140 013104 005037
3141 013110 Q04737
3142 013114 104214
3143 013116 062737
3144 013124 (022737
3145 013132 001356
3146 013134 104013
3147 013136 000137
3148 013142 005037
3149 013146 004737
3150 013152 104213

000020
003474

001326
005230

000200
177400

172516
177572

172350

001174
003532

oo O

1
0
2

- Qinr G rd
A~ N

0
0
0

oo O

172350
172350

L
*
x
*
*
*
*
*
*
4
L4
1

18:

2%

3%:

. — e ——

SEQUENCE 75

.SBTTL DETERMINATION OF FIRST USEABLE MAP REGISTER

SARARRNARRAN TR ANk e de ke Rk h ke fedir &k de ok o 9 2 i o o o e ook ok o o o e o e v o e o o o ok o ko

THIS TEST DETERMINES THE SETTING OF THE JUMPERS ON THE UNIBUS
MAP WHICH ALLOW THE MAP TO RESPOND TO THOSE ADDRESSES BETWEEN

THE JUMPER RANGE,

THE_DEFAULT SETTING ALLOWS THE MAP TO RESPOND
TO_ADDRESSES 000000 - 757776 ON THE UNIRUS.

IF THE JUMPERS ARE

NOT SET IN THEIR DEFAULT POSITION AN INFORMATIONAL MESSAGE IS GIVEN.
252253353 5N0TELLLLLLLLK

THIS IS THE FIRSY TEST IN WHICH THE UNIBUS MAP IS TURNED ON.

MOV
MOV
MoV
MOV
CLR
CLR
508
MoV
BIS
BIS
MOV
MOV
MOV
MOV
MoV
MOV
CLR
MOV
MOV
JSR
BR
CLR
JSR
ERROR
ADD
CMP
BNE
ERROR
JMP
CLR
JSR
ERROR

#$DDWO, RS
#MAP! 0, RO
#40,R1
ASPECST,R2
#20000, (RO) +
RO) +

(R2)+

R1,1$
#SPECST,R3
¥BITS,MMR3
#8170, MMRD
#117776,R0
#170000, K IPAR4
#125252.R2
#-1,$TMPO
#-1.FTTHRU
¥37776,UBM24L
UBM24U
#2% . SLPERR
#TIMOUT , CPUEXP
gg,rsrLoc

CPUEXP
PC,DSABLD

+214
#200.KIPARG
g}??&OO.K:PAR4

+13
START
CPUEXP

PC,ENABLD
+213

SRR A AR R AR AR R A AR A AR R R AR AR R R AR A AR AR AR R AR AT ARk h ko

ZEJO: MOV

:PUT ADDRESS OF $DDWO IN R5

sLOAD ADDRESS OF FIRST MAP REGISTER IN RO
;D0 ALL 40 REGISTERS

:SET R2 TO BEGINING OF SPECIAL STACK
;LOAD 4K INTO LOWER 16 BITS AND
sCLEAR THE UPPER 6 BITS

s CLEAR THE SPECIAL STACK LOCATION
;BRANCH IF THERE ARE MORE TO LOAD
+RESET SPECIAL STACK POINTER

+TURN ON MAP RELOCATION

;MAKE SURE MEMORY MANAGEMENT IS ON

;THIS WILL BE USED TO SELECT PAR 4, ADDRESS 17776

*LOAD MAP REGISTER 0 -200 IN KIPAR4

:CONSTANT TO LOAD INTO LOCATION 17776

*MOVE -1 TO MAP REGISTER POINTER

SINITIALIZE ONE TIME ENTRANCE FLAG IN SUBROUTINE
*MOVE TEST CELL ADDRESS TO LOCATION UBM24L
*CLEAR UPPER LOCATION UBM24U

:MOVE LOOP ON ERRRGX ADDRESS TO S$LPERR
*EXPECTING CPU TIME OUT ON UNIBUS

:GO TO SUBROUTINE TO SEE IF LOCATION RESPONDS
*RETURN IS HERE IF LOWEST FOUND

:CLEAR CPUEXP = NO TIMEOUTS FOR A WHILE

;GO SEE If REGISTER SHOULD BE DISABLED

:MAP REGI.TER DISABLED WHEN SHOULD BE ENABLED
‘MAP TO NEXT REGISTER

*SEE IF WE ARE POINTING JUST BELOW THE 1/0 PAGE
+GO TEST NEXT MAP REGISTER IF NOT

*FATAL ERROR, RESTARTING PROGRAM

TJUMP TO RESTART PROGRAM

:CLEAR CPUEXP - NO TIMEOUTS FOR A WHILE

+GO CHECK TO SEE IF REGISTER SHOULD BE ENABLED
:MAP REGISTER ENABLED WHEN SHOULD BE DISABLED

e —————_—y + cot——
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013737

256 012737 013324
264 062737 000200

274 005037 001326
000209
177400
005266

012737 000020
32 004737 003474

340 005037 007326
344 004737 005230

Q=00
iy N gy
DOO

4
I4
5
6

NNy —

0
0
4
0

OO OOOQO
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OO
OO
d ek mad
PN
wnwuace
oo
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= rorororns noro
o NNV NOM
QOr QO o

001270

001260
177400
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USEABLE MAP REGISTERS

SBTTL SECTION TO DETERMINE NUMBER OF USEABLE MAP REGISTERS
S aRRKRRI AR KA RIKNREAR R E KA NR RN RARR AR AR AR AR AR RN
0¥ THIS SECTION DETERMINES THE NUMBER OF USEABLE MAP REGISTERS 8Y AC{OM-
;* PLISHING THE SAME LOCATION ACCESS TEST AS IN THE PREVIOUS SECTION.
‘%
DIRRERRERAAIRARIRARRI AR KRR RN AR AR A9
SIZEJ1: MOV $TMPQ , MMRLOW -MOVE REGISTER NUMBER FOUND USEABLE TO MMRLOW
mov KIPARG ,LOWEST  :MOVE LOWEST USEABLE REGISTER TO LOWEST
CMP #170000, LOWEST sSEE IF LOWEST REGISTER FOUND WAS THE LOWEST
BEQ 1% sBRANCH AROUND SETUP IF IT WAS
CLR UBRLOW ;MAP REGISTER 0 1S LOWEST FOR UNIBUS MEMORY
Mov #170000,UBMLOW ;MOVE PAR VALUE OF UB MEMORY TO UBMLOW
MOV $TMP) ,UBRHI sMOVE REGISTER NUMBER FCUND USEABLE TO UBRHI

DEC UBRHI sPOINT IT AT HIGHEST UB MEMORY MAP REGISTER
MoV KIPAR4 ,UBMHI sMOVE KIPARG TO UNIBUS MAP HIGHEST AND
SuUB #200,UBMH] :SUBTRACT 200 FROM IT TO POINT TO LAST USEABLE UBMEM PAGE
MoV #177400,HIGEST ;MOVE HIGHESY REGISTER TO HIGEST AND
MOV #31 ,MMRHI sPOINT TO LAST USEABLE MAP REGISTER
B8R YESMSG ;G0 TYPE MESSAGE OF NON-DEFAULT INFORMATION
1%: MOV #3$,SLPERR :SET LOOP ON ERRCR TO 3%

ADD #200,K 1PARG “MAP TO NEXT REGISTER

B8R 3$ *BRANCH OVER POST-TSTLOC CODE

28: CLR CPUEXP *CLEAR CPUEXP - DON'T EXPECT TRAPS FOR A WHILE
ADD #200, K I PAR4 “MAP TO NEXT REGISTER
CMP #177400,KIPARG +SEE IF ALL MAP REGISTERS HAVE bCFN TRIED

BEQ 4$ sBRANCH IF ALL ARE DONE

JSR PC,ENABLD ;60 SEL IF MAP REGISIER 3SHOULD BE ENABLED

ERROR  +213 ;MAP REGISTER ENABLED WHEN SHOULD BE DISABLED
38: MOV ATIMOUT,CPUEXP ;TIMEQUTS MIGHT OCCUR IN THIS TEST.

JSR PC,TSTLOC ;G0 TO SUBROUTINE TO SEE IF IT RESPONDS

BR 2% ;RETURN IS HERE JF IT WAS LOADED

CLR CPUEXy s CLEAR CPUEXP - NO TIMEOUTS FOR A WHILE

JSR PC.DSABLD sRETURN IS HERE IF NOT LOADED ~ GO SEE IF

JREGISTER SHOULD BE DISABLED

ERROR  +214 ¢MAP REGISTER DISABLED WHEN SHOULD BE ENABLED
4%: MoV $TMPO ,MMRH! ;MOVE REGISTER FOUND TO MMRHI

DEC MMRHI sDECREMENT THIS VALUE = IT IS ONE TOO MANY

MOV KIPAR4 ,HIGEST  :MOVE FIRST UNUSABLE REGISTER TU HIGEST
CMP HIGEST ,#177400 ;SEE IF UPPER JUMPER IS DEFAULT.
BEQ NOMSG /3RANCH AROUND MESSAGE TYPEOUT IF IT IS DEFAULT
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CKKUAEQ

DETERMINE UNUSEABLE MAP REGISTER WINDOW SIZE
3191 .SBTTL DETERMINE UNUSEABLE MAP REGISTER WINDOW SIZE
3192 ,,*******ttt*t*t*t******t******t*********************************
3193 ok THIS SECTION PERFORMS THE SAME LOCATION ACCESS TEST PREVIOUSLY DONE
3194 X LOOKING FOR THE FIRST ACCESSIBLE REGISTER, OR THE UPPER LIMIT. ONCE
31725 X FOUND, THE SIZE OF THE WINDOW HAS BEEN DETERMINED AND THE MESSAGE
%}39 X TELLING THE USER OF THE SIZE IS PRINTED,
2198 PIRRAK AR R AR IR AR KRk AR AR AR AR R AR R KA AR AN R AR AN AR KRRk
3199 013402 013737 001260 0C 262 SIZEJ2: MOV HIGEST,UBMLOW  ;MOVE UPPER LIMIT TO UBMLOW LOCATION
3200 073410 062737 000200 001262 ADD #200 , UBMLOW :POINT UBMLOW TO FIRST USABLE UNIBUS MEM PAGE
3201 013416 013737 001174 001272 MOV STMPb UBRLOW sMOVE REGISTER NUMBER TO UBRLOW
3202 013424 012737 013460 001106 MOV #28,$LPERR -SET LOOP ON ERROR TOQ 2%
3203 013432 000412 BR 2% ;BRANCH OVER CH™CK FOR NON-EXISTENT LOCATIUON
3204 013434 062737 000200 172350 1%: ADD #200,K1PAR4 ¢MAP TO NEXT REGISTER
3205 013442 022737 177400 172350 cMp #177600,KIPARG  :SEE IF WE ARE POINTING JUST BELOW THE 1/0 PAGE
3206 013450 001414 BEQ 3% sG0 INITIALIZE UBMHI IF WE ARE
3207 013452 004737 005230 JSR PC,DSABLD ;60 SEE If LOCATION SHOULD BE DISABLED
3208 013456 104214 ERROR  +214 sMAP REGISTER DISABLED WHEN SHOULD BE ENABLED
3009 013460 012737 000020 001326 2%: MOV #TIMOUT, CPUEXP ;TIMEQUTS MIGHT OCCUR IN THIS TEST.
3210 013466 Q04737 003474 JSR PC,TSTLOC :60_TO SUBROUTINE TO _SEE IF IT DOESN'T RESPOND
3211 013472 000403 BR 38’ sRETURN 15 HERE IF IT WAS LOADED - GO INITisLIZE UBMHI
3212 013474 005037 001326 (LR CPUEXP sCLEAR CPUEXP = NO TIMEOUTS FOR A WHILE
3215 013500 000755 BR 13 :RETURN IS HERE IF NOT - GO BACK FOR ANO'HER TRY
3214 ;AT THIS POINT, KIPAR4 POINTS JUST ABOVE HIGHEST ADDRESS OF UNIBIS MEMORY
3215 013502 005037 001326 3%: CLR CPUEXP :CLEAR CPUEXP ~ NO TIMEOUTS FOR A WHILE
3216 013506 004737 005266 JSR PC,ENABLD 60 SEE IF MAP REGISTER SHOULD BE ENAELED
3217 013512 104213 ERROR  +213 +MAP REGISTER ENABLED WHEN SHOULD BE I'ISABLED
3218 013514 013737 172350 001276 MoV KIPARG ,BUPWIN  :MOVE THIS VALUE TO °'B'EGINING 'UP'PL:R 'WIN'DOW
3219 013522 013737 172350 001264 MOV KI1PAR4 ,UBMHI sMOVE THIS TO UBMHI ALSO
3220 013530 013737 001174 001274 MOV $TMPO, UBRHI ;MOVE MAP REGISTER POINTER TO UBRHI
3221 013536 005337 001274 DEC UBRHI ;DECREMENT THIS VALUE - IT IS ONE TOO MANY
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ROUTINE TO PRINT THE WINDOW SIZE MESSAGE

N

no

no

oo
COCOOO0D
—t e e b et i ed wed
A A U L AN
wnLaLLauaLLe

3242 013634
3243 013636
3244 013€40
3245 013642

005737
001037
104401

104401
104401

O=2=2OO==O0

000771
104401

020150

033002
005740
013574

002244
001223
001223
006002

006261
006002

001223

001223

.SBTTL ROUTINE TO PRINT THE WINDOW SIZE MESSAGE
I RARRIKIARARKRRIRIRRAHIARR A KRR RARA KR IR IR AR KRR KRRk ook

YESMSG: TST

1%:

¢ .

3%:

4%

BNE
TYPE
MoV
MoV
MOV
MoV
JMP
TYPE
TYPE
CMP
BEQ
TYPE
MoV
MoV
TYPDS
TYPE
TST
BEQ
MoV
BR
TYPE

$PASS
NOMSG
JMPMSG
#DTMS RO
#18,-(SP)
RO,-(SP)
R1,~(SP)
TYPDAT
+SCRLF
"$CRLF
HSPECST ,R3
NOMSG

, TOMSG
HSPECST,R3
-(RS) o"'(SP

+$CRLF
=(R3)

4%
(R3),~(SP)
3%

+SCRLF

)

sSEE IF THIS IS FIRST PASS

sBRANCH TO NEXT SFCTION IF NOT FIRST PASS

;TYPE SIZE JUMPERS NOT IN DEFAULT « FOR INFO ONLY
sSET UP MESSAGE POINTER

sPUSH RETURN ON THE STACK

:PUSH RO ON THE STA(CK

;PUSH R1 ON THE STACK

;60 TYPE THE DATA

;TYPE A <CRLF>

sTYPE ONE MORE <CRLF>

sSEE IF ANY TIMEQUTS OCCURED

¢BRANCH TO NEXT SECTION IF NONE

:TYPE THE TIMEOUTS MESSAGE

;RESET R3

+PUSH THE REGISTER # ONTO THE STACK IN ORDER 1T WAS PUSHED
;TYPE THE NUMBER IN DECIMAL, LEADING Z2EROS SUPPRESSED
;TYPE A <CRLF>

+SEE IF THERE IS ANOTHER REGISTER NUMBER YO PRINT
sBRANCH ARGUND SETUP IF NONE

sPUSH THIS NUMBER ON THE STACK

;BRANCH BACK TO PRINT IT

s TYPE ONE MORE <CRLF>

SEQUENCE 78

e e -
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SETUP POINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

3246 .SBTTL SETUP POINTERS FOR LOWEST AND HIGHEST MAP REGISTERS

%ség SIRRRRRR AR AR AR AR AR R AR A A AR AR A AR AR AR AR AR AR AR AR Ak AR AR ARk

3249 o SETUP POINTERS TO THE LOWEST AND THE HIGHEST USABLE

%5?? i* MAPPING REGISTERS TO CONTINUE WITH TEST.

3252 E:****#*ttttt****ttt*ttt**t*****tt*ttt**tt*tt**tt***&tt**ﬁ*******

3253 013646 010546 NOMSG: MOV R5,-(SP) :SAVE RS

3254 013550 0137205 001256 MOV LOWEST,RS ;MOVE PAR DATA TO RS FOR CONVERSION

3255 013654 042705 170000 BIC #170000,R5 ;CLEAR BITS 15 10 12

3256 013660 072527 177773 ASH #-5.R5 :SHIFT INDICATOR BITS TO THE RIGHT S PLACES

3357 013664 052705 170;00 RIS #176200, RS *FORM ADDRLSS

3258 013670 010537 001300 MOV RS,LREGL JSAVE RESULTS

3259 013674 012605 MOV (SP)+,R5 *RESTORE RS

3260 013676 013737 001300 001302 MOV LREGL,LREGU :MOVE ADDRESS TO LREGU

3261 013704 062737 000002 001302 ADD #2,LREGU ;POINT YO UPPER 6 BITS OF ™&P REG
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TEST # 7 = ENSURE THAT THERE IS NO DUAL MAPPING

3280 .SBTTL TEST # 7 ~ ENSURE THAT THERE I3 NO DUAL MAPPING
tt**ﬂt**t**t***ttt******t***t*****************tt****l’******k***
TRTEST 7 ENSURE THAT THERE 1S NO DUAL MAPPING
'*
‘o THIS TEST VERIFIES THAT THERE 1S NO DUAL MAPPING. IT CLEARS
% ALL THE MAP REGISTERS EXCEPT THE ONE UNDER TEST. AND LOADS
Tx THAT ONE WITH 00040000. IF MAP RELOCATION IS ENABLED (AND
Px IN THIS TEST IT IS), SUBROUTINE CLRMAP CLEARS ALL BUT THE
Pk LOWER 16 BITS OF MAPL1. AND LOADS 20000 THERE. THIS IS SO
% THAT APT, IF CONTROLLING THIS DIAGNOSTIC, CAN STILL EXAMINE
w THE PROPER LOCATIONS. THE TEST THEN USES A VIRTUAL ADDRESS
o * TO SELECT THAT MAP REGISTER AND ADD 17776, S0 THAT IT SHOULD
Pk REFERENCE ADDRESS 0005???6 (00037776 IF MAPL1 CONTAINS 20000
x AS PER CONDITIONS DESCRIBED ABOVE). A REFERENCE IS MADE THROUGH
% EACH OF THE REGISTERS AND ANY THAT FETCH THE CORRECT DATA ARE
P x CHECKED TO SEE THAT IT WAS THE MAP REGISTER UNDER TEST. IF
tx NOT. BOTH THE MAP REGISTER UNDER TEST AND THE DUALED REGISTER
¥ ARE ‘REPORTED.
: N SRR AR A N AR AR AR AN R A AR AR AR R A AR AR AT AR ARk kR
013712 8172
013212 000004 SCOPE
013714 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
013720 014616 014260 000007 .WORD  T§710,208,7 *DATA USED BY PRETST
3281 013726 005037 172516 CLR MMR3 *CLEAR MMR3
3282 013732 005037 001312 CLR UBM24U ;CLEAR THE UPPER EXPECTED LMA LOCATION
3283 013736 052737 000060 177516 BIS #60 ,MMR3 :ENABLE 22-BIT ADDRESSING AND MAP RELOCATION
3284 013744 004737 Q02772 JSR PC,CLRMAP JCLEAR ALL MAP REGISTERS
3285 013750 042737 000001 177572 BIC #1,MMRO *TURN OFF MEMORY MANAGEMENT
3286 013756 005037 001174 CLR $TRPO *STMPO IS USED AS A FLAG 1~ ru s TEST
3287 013782 015703 117776 MOV 17776 R SSELECT P.A.R. 4 OFFSET oOF
3088 013766 013702 001300 MOV LREGL Ré :PUT ADDRESS OF LOWEST USABLE HAP REGISTER IN R?
3289 013772 013700 001256 MOV LOWEST,RO :LOAD PAR POINTING TO MAP REGISTER UNDER TEST IN RO
3290 013776 052737 000001 177572 BIS #1,MIRD *MAKE SURE MEMORY MANAGEMENT 1S ON
3291 014004 005037 001320 CLR ERRCNT {CLEAR THE ERROR COUNT FOR ERROR 202 BELOW
3292 014010 013737 001256 172350 100$: MOV LOWEST ,KIPAR4  :PAR OF LOWEST USEAJDLE MAP REGISTER IS LOADED IN KIPARG
3293 014016 022702 170204 CMP AMAPLOT, R2 *SEE IF WE ARE POINTING AT MAPLI
3294 014022 007003 BNE 1$ *BRANCH IF NOT
3295 014024 852?15 CMP #20000, (R2) :SEE IF IT CONTAINS 20000 (FOR APT USE)
3996 014030 00141 BEQ 28 *BRANCH IF SO
3297 014032 012?1; 1$: MOV #40000, (R2) :LOAD MAP REGISTER UNDER TEST WITH BK BASE
3298 014036 01023 MOV R2,577¢6 :LOAD TEST LOCATION WITH THE ADDRESS
3299 . OF THE MAP REGISTER UNDER TEST
ggoo 814045 012737 001314 MOV ¥57776,UBM24P  :MOVE ANTICIPATED ADDRESS ro LOCATION UBM24P
01 014050 000405 BR 33 ;BRANCH OVER LOCATION SETUP
3so§ 014052 010237 28: MOV R2,37776 *LOAD TEST LOCATION WITH THE ADDRESS
330 OF THE MAP REGISTER UNDER TEST
204 014056 012737 oo1§14 MOV N37776,UBM24P  SMOVE ANTICIPATED ADDRESS TO LOCATION
3305 014064 162737 172350 3$: SUB oo K {PARG ;PREPARE KIPAR4 FOR FIRST *ADD o0U°
3306 014072 062737 172350 1$: ADD KIPARG :TRY NEXT MAP REGISTER
307 0164100 005037 41$:  CLR s 9§ CLEAR THE ERROR RECEIVER
;os 814104 8157§7 001310 MOV #17776,UBM24L  *MOVE DEFAULT LMA ADDRESS TO UBM24L
09 014112 5 037 CMP RO, KIPARG :SEE IF REGISTER UNDER TEST IS POINTED TO BY KIPAR4
3310 014116 001003 BNE 4 *BRANCH AROUND SETUP IF NOT
2311 014120 013737 001310 MOV UBM24P,UBM24L  -MOVE SPECIAL LMA ADDRESS TO LOCATION
3315 014126 012737 001326 45%: MOV nrgnouf ,CPUEXP :POSSIBLE NON~EXISTENT MEMORY
3313 014134 011304 MOV :READ THROUGH THE MAP REGISTER




CKKUAEO_11/24/44 UBI MAP
TEST # 7 ~ ENSURE THAT THERE IS NO DUAL MAPPING

-
o

N

l:I: LA N LR LA AN N AN U N N LA

W
wlalelelclaleclele/ele!elelelelelelelelelalelolelelelelelelelelelelelelelelaleloleleleleleleleleloledelolole e le

L G U A NN O (AU NN O N LN

333

Pty nar-@hee-fhnr-Saur-Sur- s g o Sour-her-Pour Sy S-S Phanr Qi S-S Ghinr-Giiny-Ghier-Soosr-Piar-Pau - Phur-Sorr Siur- Y- Shnr S P Pnar Gour-Pour-Gonr S Shour- SuarSinar Somr P S Puur G- Suar-Suer G Snr-Sunr-Pour S G-
o W T al P AP S A A Al D et et et e oW o o o o o B o D o

S NN = =2 OO N ONONONM N NS BB LD N — = =3 O NN ONON O WILN
SO NIOMNI MNP SPOON D PROOMUO S NO N OO NN DO S R S VO A PO DO S OOV O S ONO OO NIV POON

OO0 PN =2 OO NV N LN = O D D~ N

“JOLONONONONONONONONOMALAGILALALAWGAILIWA VIS

NE DN 2 AN O N WNAININ O N O =S L A
SN SN SO NN O ™~

SO NONOANNO &

OOOOOOOOOOOOOOOOOOCO
OOONONONOIVONIONIOOOO0O0OO

AN =i U == PO = () == N = O OO = D OO
SO S NNTO N S SISO B B L NS PO B
AN = O LNOAN AN LR NN OO O N = =2 Sy
S J O A AT N N N N P LA e S b T L g N

004000
177736
177734
172350
005076
001306
001000

001174
001308
172350
177400
001260

000200
177400

001276

001174

7
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164750

001304
001306

164644

001304
001306

164576

172350
172350

172350
172350

172350

20%:

59%:

7%:
8%:

9%:

108:

CLR
CLR
1ST
BNE
CMP
BNE

CPUEXP
ERRCNT
PCPUER
8s

R4 ,R2

6%
#BIT11,38WR
498

LMAHI ,L.MAH
LHALOU LMAL
Sg,KIPARA

PC, CHKLMA
%QAH +LMAL

(R3) ,$TMP3
$TMPS - (SP)
KIPAR , = (SP)
sg LADREXT

PC,DATEXT
46$

R4 ,R2

47§
#BIT11,aSHR
59%

LMAH] ,LMAH
LMALOW, LMAL
ROiKIPARG
PC,CHKLMA
LMAH, LMAL
478

+210
#BIT9,3SWR
208

83
$TMPO
8%

PC, CHKLMA
%HAH.LMAL

8
RO,KIPAR4

K1PAR4

f1?7400 KIPAR%
HIGEST ,KIPAR4

KIPAR4

SEQUENCE

:NO MORE TIMEQUTS FOR AWHILE
;CLEAR ERROR COUNT

;SEE IF

THERE WAS AN _ERROR

:BRANCH AROUND DATA TEST IF SO

:SEE IF

CORRECT DATA WAS FETCHED

BRANCH IF NO MATCH

: SEE IF

THIS IS AN 11/24 WITH UB MEM ONLY

:BRANCH IF MOT
;SAVE LMA FIGH REG IN LMAH
:SAVE LMA i.0W REG IN LMAL

$SEF IV

:BRANCH It
:60 CHECK

MAP REGISTERS ARE THE SAME
-:CARECT MAP REGISTER WAS USED
"0R 11/24 WITH UB MEMORY ONLY

sADCRESSES (W LOCATIONS CONTAINING LMA CONTENTS
¢RETURN I35 HERE IF MATCH ACHIEVED

¢ SAVD CONTENTS FOR_ERROR PRINTING

MOVE FAULTY DATA TO STACK FOR SUBROUTINE USE
CAOVE PARG CONTENTS TO STACK FOR SUBROUTINE USE

uC SET

DATA IN THE 4 WORDS OF ADDROR AND ADRAND

Y ADDRESS OF REGISTER ON STACK FOR DATEXT USE
;MOVE_PAR CONTENTS TO STACK FOR SUBROUTINE USE

;GO SET

DATA IN DATAOR AND DATAND .

sBRANCH OVER LOOP ON ERROR SETUP

sSEE IF

CORRECT DATA WAS YETCHED

:BRANCH IF NO MATCH

;SEE IF

TQISOIS AN 11724 WITH UB MEM ONLY

:BRANCK IF N
:SAVE LMA HIGH REG IN LMAH
:SAVE LMA LOW REG IN LMAL

:SEE Ir

MAP REGISTERS ARE THE SAME

;BRANCH IF CORRECT MAP REGISTER WAS USED

:G0 CHECK FOR 11/24 WITH UB MEMORY ONLY
sADDRESSES OF LOCATIONS CONTAINING LMA CONTENTS
;RETURN IS HERE IF MATCH ACHIEVED

sDUAL MAPPING ERROR IN THE UNIBUS MAP

:SEE IF

LOOP ON ERROR IS SET

:BRANCH BACK IF

:BRANCH AROUND ADDRESS MATCH SETTING

:SET FLAG WHEN ADDRESSES MATCH

;BRANCH AROUND SUBROUTINE CHECK - NDT NEEDED
:GO CHECK FOR 11/24 WITH UB MEMORY ONLY
2%%555858 OF LOCATIONS CONTAINING LMA CONTENTS

:BRANCH
;SEE IF

N IS HERE IF MATCH ACHIEVED

OVER LMA SPECIFIC COMPARE CODE

MAP REGISTERS ARE THE SAME

IF CORRECT MAP REGISTER WAS USED

LAST REGISTER HAS BEEN TRIED

TO CONTINUE IF SO

ALL HAVE BEEN TRIED

IF STILL MORE TO TRY

NEXT MAP REGISTER

WE ARE AT THE TOP

TO CONTINUE IF SO

WE ARE POINTING TO THE UPPER WINDOW START
BACK FOR AN?THER INCREMENTING SET IF NOT

GO BACK FOR A NE
:SEE THAT THERE WAS A SUCCESSFUL MATCH
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3371 014450 001006

3372 014452 010246

3373 0144564 013746 172356

3374 014460 004737 003674

3375 014464 104210

3376 014466 005037 001174 118$:
3377 014472 022702 170204

3378 014476 001006

3379 014500 022712 040000

3380 014504 001403

3381 014506 005037 037776

3382 014512 000401

3383 014514 005012 128:
3384 014516 062700 000200 138:
3385 014522 062702 000004

3386 014526 022700 177400

3387 014532 001421

3388 01453 023700 001260

3339 01, - 901402

3390 014s67 000137 014010

3391 0145 062700 000200 148$:
3392 0148 962702 000004

5393 014.. . 0227200 177400

3394 014,52 001405

3395 014564 020037 001276

3396 014570 001336

3397 014572 000137 014072

3398 014576 005737 001320 15%:
3399 014602 001405

3400 014604 005337 001110

3401 014610 005337 001320

3402 014614 104016

BNE

4
11-JAN-82 11:27 PAGE 68-2

11$

R2,=(SP)
KIPAR7 .- (SP)
PC,ADREXT
+210

STMPO
AMAPLO1,R2

#40000, (R2)

—
—

SEQUENCE

sBRANCH IF THERE WAS

:PUT ADDRESS OF REGISTER ON STACK FOR ADREXT USE
:PUT PAR ON STACK FOR SUBROUTINE ADREXT USE

;GO SET DATA IN THE 4 WORDS OF ADDROR AND ADRAND
:DUAL MAPPING ERROR IN THE UNIBUS MAP

:CLEAR FLAG FOR NEXT REGISTER

:SEE IF R2 1S POINTING TO MAPL1

:BRANCH IF NOT

:DOES MAPL1 CONTAIN 400007 -

:BRANCH IF IT DOES

;CLEAR LOCATION 37776 ONLY - MAPL1 IS TO BE LEFT ALONE
:SKIP OVER REGISTER CLEAR STEP

:CLEAR MAP REGISTER JUST TESTED

:POINT TO NEXT MAP REGISTER UNDER TEST
POINT TO NEXT MAP REGISTER TO LUAD
sSEE IF LAST REGISTER HAS BEEN TRIED
+BRANCH TO NEXT SECTION IF SO
;SEE IF ALL MAP REGS HAVE BEEN TESTED
sBRANCH IF NO MORE TO TEST
s JUMP TO BEGIN AGAIN
sPOINT TO NEXT MAP REGISTER UNDER TEST

sPOINT TO NEXT MAP REGISTER TO LOAD

sSEE IF LAST REGISTER HAS BEEN TRIED
sBRANCH TO NEXT SECTION IF SO

sSEE IF WE ARE POINTING TO 'PPER WINDQW START
:BRANCH FOR ANGTHER INCREM:NT SET IF NOT
;JUMP BACK FOR ANOTHER RUN

;SEE IF THERE WERE ANY ERRORS

..BRANCH TO NEXT TEST IF NO ERRORS

sDON'T COUNT ERROR +16 AS ANOTHMER ERROR

$SAME AS ABOVE

:SUMMARY OF DUAL MAPPING ERRORS

82
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ST # 10 - LOAD LOC'S 40000-77776 UITH THEIR ADRES'S
3411 SBTTL TEST # 10 - LOAD LOC'S 40000-77776 WITH THEIR ADRES'S

**********************************************t*******t********

*resr 10 LOAD LOC'S 40000-77776 WITH THEIR ADRES'S
,* THIS TEST IS USED TO LOAD MAIN MEMORY FROM ACDRESS 00040000 TO
o ® ADDRESS 000077776 WITH ITS OWN ADDRESS. IT THEN CHECKS THAT
x MEMORY OVER THE UNIBUS AND LOGS ANG REPORTS ANY ERRORS THAT
T IT FINDS.
oK
:‘*t*******************************k***********ﬁ*****************
014616 1$T10:
014616 000004 SCOPE
014620 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
014624 015072 015030 000010 JWORD  TS711,208.10  :DATA USED BY PRETST
3412 014632 042737 000040 172516 BIC #BITS MMRS *TURN OFF MAP RELOUATION
3413 014640 012737 000400 172350 MOV #400 KIPAR4 *MAP PAGE 4 TO 8K
3414 014646 012700 040000 MOV 40000 :STARTING ADDRESS FOR DATA PATTERN
3415 014652 (12701 100000 1$: MOV #100006 R1 :VIRTUAL ADDRESS
3416 014656 012702 010000 MOV #4096, ,R2 SLOAD 4096 LOCATIONS AT A TIME
3417 014662 10021 2%: MOV RO, (R1§+ *LOAD PHY, ADDR. INTO EACH MEMORY LOC.
3418 014664 062700 000002 ADD #2.R0 *POINT TO NEXT PHYSICAL ALDRESS
3419 014670 077204 508 R2.2$ *BRANCH IF 4K OF MEMORY NOT LOADED
3420 014672 062737 000200 172350 ADD #200 ,K1PAR4 *POINT TO NEXT 4K BANK OF MEMORY
3421 014700 022737 001000 172350 CMP #1ooé KIPARG  +SEE IF 16K IS LOADED
325% 014706 101361 . BHI 1$ :BRANCH IF MORE MEMORY TO LOAD
gz;g P MEMORY FROM 8K - 16K IS NOW LOADED WITH ITS OWN ADDRESS
3426 014710 022737 171000 172354 CMP #171000,KIPARG6 ;:DID I USE ANY MAP REGISTER
3407 BELOH REGISTER 6 (UB. ADDR 100000)
3428 014716 465 BLOS  TST11 » :BRANCH TO NEXT TEST IF NOT
3429 014720 00 172354 MOV KIPARG,RO *LOAD PAR6 INTO RO TO GET
3430 “THE STARTING DATA PATTERN
3431 014724 000006 ASH RO NOW HOLDS THE STARTING DATA PATTERN
3432 014730 140000 3%: MOV #1&0000 R1 *STARTING VIRTUAL ADDRESS
3433 014734 010000 MOV #4096, “PREPARE TO READ 4K AT A TIME
3434 014740 4$: MOV (R1) R3 *READ MAIN MEMORY THROUGH UNIBUS
3435 014742 CMP RO,RS *SEE IF THE ADDRESSES MATCH
3436 014744 BNE 6$ *BRANCH IF ERROR
3437 014746 58 CMP cn1)+ (RO) + *CHANGE VIRYUAL © PHYSICAL ADDRESSES
3438 014750 508 ‘BRANCH IF 4K OF MEMORY NOT READ
3439 014752 000200 172354 ADD #zbo K 1PAR6 *POINT TO NEXT BA* . OF 4K THROUGH UNIBUS
3440 014760 171000 172354 (MP #171000,KIPAR6 SEE IF THIS POINTS TO 16K PLUS 2
3441 014766 BH] 3$ *BRANCH IF 16K OF FEMORY NOT cnecxeo
3442 014770 BR 1os STEST FINISHED, BRANCH TO EXIT
3443 014772 6$: MOV (R1) ,=~(SP) *PUT VIRTUAL ADDRESS ON STACK FOR ADREXT SUBROUTINE USE
3444 014774 172354 MOV KIPARG,-(SP)  :PUT PARG CONTENTS ON STACK FOR SUBROUTINE USE
3445 015000 003674 JSR PC ADREXT :GO SET DATA IN THE 4 WORDS GF .:>DROR AND ADRAND
3446 015004 MOV -(58) ‘PUT DATA ON STACK FOR DATEXT 3UBROUTINE
3447 815006 172344 MOV xxﬁAnz -(SP)  :MOVE PAR CONTENTS TO STACK FOR SUBROUTINE USE
3448 015012 003624 JSR 5 _DATEXT *SUBROUTINE TO LOAD DATADR AND DATAND
gzao 015016 005770 MOV EADRS? *MOVE DATA IN R3 TO EADRS2 FOR ERROR CALL
50 015022 005772 CLR EA6R52+2 SCLEAR UPPER 6 BITS TO PRINT
3451 o1so§3 BR 7% *BRANCH OVER LOOP ON ERROR SETUP
2452 0150q 20%: MOV (R1) R READ MAIN MEMORY THROUGH UNIBUS
3453 015032 CMP .R3 *SEE IF THE Aonnesses MATCH
3454 015034 BEQ *BRANCH IF 0K
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# 10 ~ LOAD LOC'S 40000- ?7776 WITH THEIR ADRES'S

455 015036 104205 7$: ERROR  +205 ;DIDN'T READ ADDRESSES CORRECTLY FROM UNIBUS
456 015040 032777 001000 164070 8$: BIT #BIT9,aSWR ;SEE IF LOOP ON ERROR IS SET

457 015046 001370 BNE 208 sBRANCH BACK IF SO

458 015050 000736 BR 5% ;CONTINUE TESTING

459 015052 005737 001320 108: T8T ERRCNT ;WERE THERE ANY ERRORS ON THIS TEST?

460 015056 001405 BEQ 18711 + ;BRANCH IF NO ERRORS ON THIS TEST

461 015060 005337 001110 ' DEC $ERTTL sDON'T COUNT ERROR +14 AS ANOTHER ERROR

462 015064 005337 001320 DEC ERRCNT ; SAME AS ABOVE

463 015070 104014 ERROR  +14 ;SUMMARY OF UNIBUS ADDRESS FAILURES
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TEST # 11 - MAIN MEMORY TIMEOUT THROUGH MAP

3472 .SBTTL TEST # 11 - MAIN MEMORY TIMEOUT THROUGH MAP
2 RRARAARIK AN A AR A A Ao Aok ootk o ok oo ke ok o ke ok o ok
::TEST 1 MAIN MEMORY TIMEQUT THROUGH MAP
P THIS TEST GENERATES A TIME QUT THROQUGH THE UNIBUS MAP BY TRYING
i TQ REFERENCE ADDRESS 17000000 IN MAIN MEMORY. IT USES THE LOWESY
s * ggﬁgLE MAP REGISTER, WHICH IN THE DEFAULT CASE IS MAP REGISTER
M .
: %
I RRRR AR AR IR AR AR AR AR KRR KRR IR R Rk kA ko ook
015072 TST11:
015072 000004 SCOPE
015074 004737 005166 JSR PC.PRETST :GO _SET UP PRETEST DATA
015100 015140 015132 000011 WORD  TST12,20%,11 ;DATA USED BY PRETST
3473 015106 052737 000040 172516 BIS #BIT5,MMRS s TURN MAP RELOCATION BACK ON
3474 015114 005037 004312 CLR LOEFLG sCLEAR LOEFLG FOR ERROR LOOP INDICATOR
3475 015120 012737 000074 001312 MOV #74 ,UBM24U ;EXPECTING 74 IN UPPER POSITION OF 11/24 LMA
3476 015126 005037 001310 CLR UBM24L JEXPECTING ZERQO IN LOWER POSITION
3477 015132 004737 020014 208: JSR PC MMTOTM +GJ DO THE TEST
3478 015136 104015 ERROR  +15 ;RETURN HERE IF ERROR =~ UNIBUS DID NOT TIME OUT
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TEST # 12 - RELOC USING LOWEST USABLE MAP REG THRU UNIBUS

3489 .SBTTL TEST # 12 - RELOC USING LOWEST USABLE MAP REG THRU UNIBUS

JoRRAANRREAARARK AT NA RN TR AR AR AR Ak Ak Ak kA dddd ke 7ok ok ok

*TEST 12 RELOC USING LOWEST USABLE MAP REG THRU UNIBUS

THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS

MAP A.L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERO BUT

IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP REGISTERS
THIS TEST WILL USE THE LOWEST USABLE MAP REGISTER.

IF AN ERROR OCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS

THAT WAS DESIRED, AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.

St A AR R R R AR R TR T TR o e e A A A ok o o ko Ak ot e ok ok ke
T12
000004 SCOPE
JSR P{
000012 JMWORD T
20%: CLR L
CLR ~UBM
P
+
1

v % 3 % % % % % %

e ML R TR TR PR TR PR T TN

ETST :G0 SET UP PRETEST DATA

.20$,12  'DATA USED BY PRETST

G . 3CLEAR LOEFLG = FLAG USED FOR ERROR RETURN
U :CLEAR UPPER LOCATION

¢ ,MAPADD *G0 DO THE TEST

21 *RETURN IS HERE FOR ERROR

:GO BACK TO THE SUBROUTINE

OOoO—=Q
S unn
3 LA =t 3
O = —3Ln0h
NN IO

1%: JSR
ERROR
BR -

jololalelelllelels]
o Qir QG o G Qo G Guer 4
WL nvavvruoauviuiLA
— b bk b d ek b
SISO A P
OO0

o

o

(%, ]

o

(V)

~

QOOOO

86
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TEST # 13 ~ CARRY PROP OF MAP'S RELOC ADDER THRU UNIBUS

3503 SBTTL TEST # 13 = CARRY PROP OF MAF'S RELOC ADDER THRU UNIBUS
TRKERTRAEARNRE AR A RRRARRRRRRRE AR REKL L A AR RA AR ARk k Kk Ak Rtk
*TEST 13 CARRY PROP OF MAP'S RELUC ADDER THRU UNIBUS
,*
. EVERY ADDRESS OF THE FORM XXXX0000 IS GENERATED HERE STARTING
% WITH 00030000 UP TO 17000000. THAT IS, THE FIRST OF EVERY 2K
M WORDS IS ADDRESSED, TO INSURE THAT THE "ADDER IN THE MAP IS
b WORKING PROPERLY .
+ ¥
:,***********************************k*******t*t*****************
015174 000004 TST13:  SCOPE
3504 015176 004737 005166 JSR PC,PRETST ;60 SET UP PRETEST DATA
3505 : ***************t***************t**t****t*******t*t*tt**t****t**
3506 .**IMPORTANT** IF THE POSITION OF THIS TEST IS CHANGED, CHANGE THE THIRD
3507 ; WORD BELOW TO THE NEW TEST NUMBER THIS TEST WILL OCCUPY.
3508 JINRAKIATUARARRK AR AR A RETARARA KR AR R RRARNAA AR AR R AR ARk Akkok Rk
3509 015202 015236 015210 000013 WORD 2%,20%,13 :DATA USED BY PRETST
3510 000040 . NEXMEM:BIT§ -BITOS IS NON-EXISTENT MEMORY BIT IN THE CPU ERROR REGISTER
3511 0152106 005037 004312 c0%: CLR LOEFLG sCLEAR LOEFLG = USED AS AN ERROR RETURN FLAG
3512 015214 005037 001312 CLR UBM24U : CLEAR UPPER LOCATION
3513 015220 012737 020000 001310 MOV #20000,UBM24L PUT 20000 IN LOWER LOCATION
3514 015226 004737 004416 1%: JSR PC,TC PMRA tGO DO THE TEST
3515 015232 104211 ERROR  +211 ;RETURN IS HERE IF AN ERROR
3516 015234 000774 BR 1% +RETURN TO THE TEST
3517 015236 2s:
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UNIBUS MAP SETTUP

3518 .SBTTL UNIBUS MAP SETTUP

JRAKKINXRRARNNRARARR TR I R I ANk e W e e A e o o oy e T e K 0ok o ok o e sk ok

3520 : THE NEXT 3 TESTS ARE RUN THROUGH THE UNIBUS MAP
2521 SrRARIKIRA RN AAIRI R KA KA RARR AR AR AR AR AR Ak Ak ko kA kA AR Ak k ok &k
3522
3523 015236 000004 UBMSU: SCOPE ;LOOP ON PREVIOUS TEST
3524 015240 105337 001100 DE(S $TSTNM ;DECREMENT S$TSTNM -~ THIS IS NOT A TEST
3325 015244 104414 TBITR :RESTORE T=-BIT IF IT WAS ON
3526 015246 032777 004000 163662 BIT #BI1T11,3SWR :SEE IF THIS IS AN 11/24 WITH UB MEMORY ONLY
3527 015254 001405 BEQ 1$ :BRANCH TO SETUP IF NOT
3528 015256 062737 000005 001100 ADD #5,9TSTNM ;FUDGE $TSTNM 5 TESTS AHEAD AND
gg%g 015264 000137 015744 JMP TST21 ;JUMP OVER NEXT 5 TESTS
353 JARRAARRA R KA N A AR AR R AN KR AR AR AR A AR KRR A AR AR A AR AN AR AR A Ak k&
3532 o
3533 sk THIS CODE SETS UP THE TWO MAP REGISTERS ABOVE THE LOWEST
3534 o USABLE ONE TO POINT TO PHYSICAL MEMORY FROM O -~ 8K. IN THE
3535 i x DEFAULT CASE, IN MANUFACTURING AND IF THERE IS NO UNIBUS MEMORY,
3536 M THIS WILL BE MAP REGISTERS 1 AND . MAP REGISTER 1 WILL POINT
3537 o TO PHYSICAL 4K - BK SO “ACT=11'* WILL WORK PROPERLY AND MAP
3538 s REGISTER 2 WILL PNINT TO PHYSICAL 0 - 4K. THIS MEANS THAT
3539 o ¥ KIPARQ SHOULD GET 170400 SO IT PUTS ADDRESSES 040000 TO 057776
3540 ok ON THE UNIBUS AND KIPAR1 SHOULD GET 170200 SO IT PUTS ADDRESSES
%?25 o 020000 TO 037776 ON THE UNIBUS.
*

§§43 :'**t**t**********t************k********k********ﬁ*************t*

44
3545 015270 013701 001302 1$: MOV LREGU,R1 sPUT POINTER TO LOWEST MAP REGISTER IN R1
3546 015274 005721 TST (R1)+ ;POINT TO LOWER 16 BITS OF LOWEST + 1
3547 015276 012721 020000 MOV #20000, (R1)+ ;LOAD LOWER 16 BITS OF (LOWEST + 1) POINTING TO 4-8K
3548 015302 005021 CLR (R1)+ ;CLEAR UPPER 6 BITS OF (LOWEST + 1)
3549 015304 005021 (LR (R1)+ :CLEAR LOWER 16 BITS OF (LOWEST + 2)
3550 015306 005021 CLR (R1)+ :CLEAR UPPER 6 BITS OF (LOWEST + 2)
3551 015310 013701 001256 MOV LOWEST,R1 ;LOAD R1
3552 015314 062701 000200 ADD #200, R1 ;POINT R TG (LOWEST + 1)
3553 015320 010137 172342 - MOV R1 kIPAR1 LOAD PAR1
3554 015324 062701 000200 ADD #200.R" :POINT R1 TO (LOWEST + 2)
3555 015330 010137 172340 MOV R1,KIPARO :LOAD PARO

88
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TEST # 14 - MAIN MEM, T.0. THROUGH MAP, CODE RUN OVER U.B.

3567 .bBTTL TEST # 14 -~ MAIN MEM. T.0., THROUGH MAP, CODE RUN OVER U.B.
************************************* KRAKKENAREARRRNA ARk kAR k%
*TEST 14 MAIN MEM. T.0. THROUGH MAP, CODE RUN OVER U.B.
L. 3
:* THIS TEST GENERATES A TIME QUT THROUGH THE UNIBUS MAP BY TRYING
I * TO REFERENCE ADDRESS 17000000 IN MAIN MEMORY. 1T USES THE LOWEST
,* ggﬁ%LE MAP REGISTER, WHICH IN THE DEFAULT CASE 1S MAP REGISTER
% )
.*
* THIS TEST IS BEING RUN WITH ALL MEMORY REFERENCES GOING THROUGH
,* THE UNIBUS MAP,
v %
: . AR RRAARN AR AR AR RN RAA AR A AN AARAR AR AR AR Ak Ak kA Ak k%
015334 TST14:
015334 000004 SCOPE
015336 004737 005166 JSR PC,PRETST :60 SET UP PRETEST DATA
015342 015362 015354 000014 .WORD TST7'5.10%.14 :DATA USED BY PRETST
3568 015350 005037 004312 CLR LOEFLG +CLEAR LOOP ON ERROR FLAG
3569 015354 004737 020014 208: JSR PC,MMTOTM ;60 DO TEST ON PAGE 60 OF THIS LISTING
3570 015360 104015 ERROR  +1 ;RETURN HERE IF ERROR = UNIBUS DID NOT TIME OUT
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TEST # 15 - RELOC USING LOWEST USABLE MAP REG USING MAP REG

3584 .SBTTL TEST # 15 - RELOC USING LOWEST USABLE MAP REG USING MAP REG

(A AL Rt R dd Rt R it Rttt sl titssl sl sl

;*TEST 15 RELOC USING LOWEST USABLE MAP REG USING MAP REG
*

THIS TEST CHECKS OUT THE FULL ADDITION PROPERTIES OF THE UNIBUS

MAP A.L.U.. IN THE DEFAULT CASE IT USES MAP REGISTER ZERO BUY

IF THE MAP JUMPERS HAVE BEEN ALTERED TO DE-SELECT SOME MAP REGISTERS
THIS TEST Wittt USE THE LOWEST USABLE MAP REGISTER.

IF AN ERROR GCCURS THE TEST WILL REPORT THE PHYSICAL ADDRESS

THAT WAS DESIR:D, AND THE DATA AT THE ADDRESS THAT WAS REFERENCED.

THIS TEST IS BEING RUN WITH ALL MEMORY REFERENCES GOING THROUGH
THE UNIBUS MAP,

PRRAR KRR AR AR A AR R A ke ke Rk kA Ak Ak ko kA kd ko

T15:

4 SCOPE

7 005166 JSR PC,PRETST .60 SET UP PRETEST DATA

0 015404 000015 WORD T7ST779,20%,15 :DATA USED BY PRETST

7 060000 050000 MOV #060060.060000 ;MAKE SURE ADDRESS 060000 CONTAINS ITS OWN ADDRESS AS DATA
404 005037 004312 20%: CLR LOEFLG sCLEAR LOEFLG ~ USED IN ERROR RETURN

410 004737 004106 1% JSR PC,MAPADD +60 DO THE TEST

414 104211 ERROR  +211 ;RETURN 1S HERE FOR ERROR

416 000774 BR 1% JRETURN TO THE SUBROCUTINE

.

Nv=- % % % ¥ % * ¥ % X %

q. Be %a Ve Vs W s Ve U Ny W N,
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TEST # 16 -~ CARRY PROP QF MAP'S RELOC ADDER USING MAP REG

3598 LSBTTL TEST # 16 - CARRY PROP OF MAP'S RELOC ADDER USING MAP REG
J Wik ik Sk Al R R A e ek ek ek kA A kA ARk Ak kR Ak kA Rk kKoo &
s*TEST 16 CARRY PROP OF MAP'S RELOC ADDER USING MAP REG
oW
M EVERY ADDRESS OFf THE FORM XXXX0000 IS GENERATED HERE STARTING
% WITH 00030000 UP TO 17000000, THAT IS THE FIRST OF EVERY 2K
' ® WORDS IS ADDRESSED, TO INSURE THAT THE ADDER IN THE MAP IS
M WORKING PROPERLY .
.1
:- 2 ¥ et e o ek e e ok e o e ke oke e ok ok e ok ok e Sk 9o o e ok o o o e ok o ke ok o ok e ol o ok ok o ok e e o
0715420 TST16:
015420 000004 SCOPE
015422 004737 005166 JSR PC.PRETSY G0 SET UP PRETEST DATA
015426 015450 015434 000016 WORD  TS5717,20%,16 sDATA USED BY PRETST
3599 015434 005037 004312 208: (LR LOEFLG sCLEAR LOEFLG ~ USED AS ERROR RETURN FLAG
3600 015440 004737 004416 1%: JSR PC, TCPMRA ;GO DO THE TEST
3601 015444 104211 ERROR  +211 sRETURN IS HERE IF AN ERROR
3602 015446 000774 BR 1% JRETURN TO THE TEST
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TEST # 17 - VERIFY TRAP DUE TO CACHE PARITY INTERRUPT

3633 SBTTL TEST # 17 - VERIFY TRAP DUE T3 CACHE PARITY INTERRUPT

IRAEE AR RN ARRE AN A R R AARA AR SRR A ANN AR NN A kW

*TEST 17 VERIFY TRAP DUE YO CACHE PARITY INTERRUPT

3R AR e v A ok e ke A e e e e e ek o o e o ok e o o e o e o o e e Aok o oo e e e Ak ok

E; Ahnhhkkw bk kAOTERRN Rk wdhn
T THE MAP WILL BE SHUT OFF FOR THE REMAINUER OF THE DIAGNOSTIC
Th BEFORE ANY TEST CODE [S EXCCUTED. IT IS NOT NEEDED.
,.****************t*****t*tt*t*****k*******tﬁ********************
..**t**************************************f****ﬁt****t*t**tt*tt*
W THIS TEST IS OPTIONAL AND IS SELECTED BY SETTING MFM HARDWARE
a SWITCH REGISTER BIT 08 TO A 1 IM THE CASE OF STANDALONE OPERATION
3 OF THE DIAGNOSTIC. IN THE CASE JF MANUFACTURING APT RUNTIME MODE
o THEN BIT 08 UF $SWREG IS SET T:- 1 THROUGH APT SCRIPTING.
o THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE
e TO THE UBI1 MODULE WHICH INDICATES TO THE UBI THAT A CACHE INTERRUPT
i 1S BEING CALLED FOR(CACHL PE INFR L).
;*
" THIS TEST ASSUMES THAT ALL MODULES EXCEPT THE UBI MODULE WFE KNOWN
¥ GOOD MODULES.
o THIS TEST TOGETHER WITH OTHER (ACHE TESTS,ALLOW MFG. TO ELIMINATE
3 HAVING TO RUN THE CACHE DIAGNOSTIC DURING QUICK
W VERIFY TESTING OF THE UBI MOJULE.
;w TEST DESCRIPTION:
w VERIFY INTERRUPT LOGIC BY ASSURING THAT A TRAP OCCURS TO LOCATION
h 114 WHEN A LOCATION PREVIOUSLY WRITTEN
* WITH WRONG HI/LO BYTE PARITY IS ACCESSED.
i CONDITIONS: Egsioo
3E
:‘*t**************t******************************t***t**ﬁ***t**t*
015450 7ST17:
015450 000004 SCOPE
015452 004737 005166 JSR C,PRETST ;GO SET UP PRETEST DATA
015456 015610 015554 000017 _WORD fzo 208,17  :DATA USED RY PRETST
3634 015464 005037 177572 CLR *TURN OFF MEMORY MANAGEMENT
3635 015470 005037 172516 CLR nmns STURN OFF MAP RELOCATION
3636 015474 005037 172340 CLR K]PAROD ;PUT PARQ BACK WHERE IT SHOULD AND
3637 015500 012737 000200 172342 MOV #200,KIFAR1 *PU1 PART BA qx WHERE 1T SHOULD
3538 015506 105737 007140 TSTB  CPUTYP $1S THIS AN 117247
2639 015512 001403 BEQ 18 ; BRANCH ovsn JUMP IF 11744
3640 015514 105237 001100 INCB  STSTNM : INCREMENT TFST NUMBER TO SIMULATE SKIPPING TEST
2641 015550 093511 BR TST21 *BRANCH UVER THIS AND NEXT TESTS
3642 015502 132737 000200 020163 1%: BITB  #200,$ENVM +1S APT SIZING?
2643 015530 031405 BEQ 28 :NO:TRY HARDWARE SWITCH REGISTER
3644 015532 032737 000100 020164 BIT #100, $SWREG ;YES APT IS SIZINC:DOES APT SAY TO DO THIS TEST
3645 015540 001423 BEQ 15720 +:NO - SKIP TEST
3646 015542 000404 BR 20% sVES,DO TEST
3647 015544 3327?? 000100 163364 2%: 31T #100 ASWR :DOES HARDWARE SWITCH REGISTER SAY TO DO TEST?
3648 015552 001416 BEQ sT20 2:NG - SKIP TEST
%249 015554 015737 000005 005460 208: MOV JS,CASHl :MOVE BYTE TO LOAD TO CACHE TO 5UB :DPMO0?
50 015562 112737 000901 005470 MOVBE  #1.CASH2 :MOVE TEST 1 TO LOCATION IN SUBROUTINE :DPM0O?
3651 815570 004737 805 24 JSR P - CASHSR :G0 DO THE CASH TEST
3652 015574 012737 000000 177746 MOV " CACHE STUKN CACHE ON
§653 815602 005703 TST R3 *DID TRAP OCCUR? k
654 015604 001401 BEQ TST20 ; sBRANCH TO NEXT TEST IF YES
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TEST # 17 ~ VERIFY TRAP DUE TO CACHE PARITY INTERRUPT

3655 015606 104020 ERROR  +20 s INTERRUPT/ABORT LOGIC TESTS TRAP TO LOC 114 DID NOT OCCUR

3
Y
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TESY # 20 ~ VERIFY TRAP DUE TO CACHE PARITY ASORT

3689 .SBTTL TEST # 20 - VERIFY TRAP DUE TO CACHE PARITY ABORT
SHRRINKIAIAKRNRARN AL R A RITANRR AR AR ARkt ob ok e s de s o koo e ook
*TEST 20 VERIFY TRAP DUE TO CACHE PARITY ABORT
THIS TEST IS GPTICNAL AND IS SELECTED BY SETTING MFM HARDWARE
SWITCH REGISTER BIT 08 TO A % IN THE CASE OF STANDALONE OPERATION
OF THE DIAGNOSTIC. IN YHE CASE OF MANUFACTURING APT RUNTIME MODE
THEN BIT U8 OF $SWREG IS SET TO 1 THROUGH APT SCRIPTING.

THE TEST VERIFIES THE SIGNAL GENERATED FROM THE CACHE(BUS PBL)
TO THE UBI MODULE WHICH INDICATES TO THE UBI THAT A CACHE ABORT
1S BEING CALLED FOF,

THIS TEST ASSUMES THAT ALL MODULES EXCEPT UBI ARE KNOWN GOOD MODULES

THIS TEST TOGETHER WITH OTHER CACHE TESTS,ALLOW MFG, TO ELIMINATE
HAVING TO RUN THE CACHE DIAGNOSTIC DURING GUICK
VERIFY TESTING OF THE UBI MODULE.

TEST DESCRIPTION:

VERIFY ABORT LOGIC BY THE FOLLOWING RESULTS WHEN A LOCATION
PREVIOUSLY WRITTEN WITH WRONG HI/LO BYTE PARITY IS ACCESSED.
1. INSTRUCTION CYCLE WILL BE ABORTED
2. THE ABORT CAUSES TRAP TO 114

PROCEDURE: INHIBIT CLOCKING OF PANLTY ERROR SIGNAL TO
INTERRUPT LOGIC. ALLOW CMPE<15> TO BE SET
BY ABORT SIGNAL WHICH IS ASSERTED BY PARITY
ERROR SIGNAL TO ABORT LOGIC.

A IR TR IR TR R T R R LRI T PR PRI E TR PR PRI R FRTE PR FA X

!-ﬂ'***l‘###*#l!‘*}l!#**#*##ﬁ*#‘-‘!‘##-‘l‘

—l‘ *We B Ny Wy e Wy N,y

CONDITIONS: PEA=1
PCPI=1
************k**ftk**************k**********t********************

015610 +§720:

015610 000004 SCOPE

015612 004737 005166 JSR PC,PRETST :G0 SET UP PRETEST DATA

015616 015744 015666 000020 WORD  TS721,20$,20  :DATA USED BY PRETST
3690 015624 032777 000100 163304 BIT #BIT6,RSWR :DOES SWITCH REGISTER SAY TO DO TEST?
3691 015632 001437 BEQ 218 iNO = SKIP TEST
3692 015634 132737 000200 020163 BITB  #200,$ENVM IS APT SIZING?
3693 015642 001405 B8EQ 128 ;NO; TRY HARDWARE SWITCH REGISTER
§g94 815644 032737 000100 020164 8IT #100, $SWREG *YES APT 1S SIZING DCES APT SAY TO DO THIS TEST

95 015652 001427 BEQ 218 INO = SKIP TEST

3696 015654 000404 BR 203 :YES,DO TEST
3697 015656 032777 000100 163252 12%:  BIT #500,3SWR :DOES HARDWARE SWITCH REGISTER SAY TO DO TEST?
3698 015664 001422 _ BEQ 218 :NO = SKIP TEST
3699 015666 012737 000004 005460 208: MOV #4, CASH1 :MOVE CACHE LOAD VALUE TO LOC IN SUB  ;DPMQQ2
3700 015674 112737 000002 005470 MOVB  #2.CASH2 sMOVE 2ND TEST FLAG TO LOCATION IN SUB :DPM(02
3701 015702 004737 005324 JSR PC.CASHSR :60 DO CACHE TEST
3702 015706 022704 177777 CMP $-1,R4 ;WAS INSTRUCTION ABORTED LEAVING R4 INTACT?
3703 015712 007401 8EQ 1% SYES
3704 015714 104021 ERROR  +21 : INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH
3705 ;DATA_INDICATING THAT INSTRUCTION WAS NOT ABORTED
3706 015716 005703 18: TST R3 :DID TRAP OCCUR
3707 015720 001407 BEQ 2% :YES, PASS
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TEST # 20 - VERIFY TRAP DUE TO

3708 015722 104022

3709 015724 012737 000000
3710 015732 062737 000007
3711 015740 000137 017164

£ 8
MACRO M1113 11-JAN-82 11:27 PAGE 78-1

CACHE PARITY ABORT

ERROR +22
177746 28: MOV #0,CACHE
001100 21%: ADD #7 . $TSTNM
JMP TST30

SEQUENCE 95

» INTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT
s TURN_CACHE ON

sADD 7 TO $TSTNM_TO COMPENSATE FOR 7 TESTS SKIPPED
;JUMP OVER NEXT 7 TESTS - THEY ARE FOR AN 11/24 ONLY
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TEST # 21 - LMA REGISTER PHYSICAL ADDRESS CHECK

3724 .SBTTL TEST # 21 -~ LMA REGISTER PHYSICAL ADDRESS CHECK

3 3 dedeRde e v i e de e ok e e A de ok ok e e o o ke e e e e ke ok o e o o i ke e ok ok o S ok ok ok o e ok o ke e ke o kO o o ok O

SEQUENCE 96

J*TEST 21 LMA REGISTER PHYSICAL ADDRESS CHECK
;ﬁ'
Had THE NEXT 7 TESTS ARE EXECUTED ON THE 11/24 ONLY.
Ik
L THIS TEST IS TO CHECK OQUT THE LMA (LAST MAPPED ADDRESS) REGISTER FOR
cx PROPER CONTENTS. FIRST, THE PAR AND MAP REGISTERS ARE SET, THEN A
s % PHYSICAL ADDRESS IS LOADED INTO AN EXPECTED DATA LOCATION. THEN THE
H MAP IS INSURED TO BE ON AND A MEMORY ACCESS IS DONE, USING THE MAP
H REGISTER SO THE LMA IS LOADED. THE LMA IS THEN CHECKED FOR CONTAINING
i ¥ THE PROPER CONTENTS, CALLING AN ERROR IF EXPECTED DATA DID NOT APPEAR.
X
E;******************************************t***********t***ﬁ****
015744 TST21:
015744 000004 SCOPE
015746 004737 005166 JSR PC,PRETST ;60 SET UP PRETEST DATA
015752 016220 016104 WORD  TST22,20%,21 sDATA USED BY PRETST
3725 15760 000416 B8R 108 JBRANCH OVER TEST PATTERN TABLE :DPM0O02
3726 000002 .RADIX 2 sSET RADIX TO BINARY REPRESENTATION :DPM002
3727 015762 040000 1008:  .WORD  0100000000000000 ,SELECT MAP REG 2, ALL BITS CLEAR :DPM002
3728 15764 057776 WORD  0101111111111110 ;SELECT MAP REG 2, ALL BITS SET EXC 0 :DPM0OO2
3729 015766 052524 -WORD  0101010101010100 ;SELECT MAP REG 2, EVEN BITS SET :DPM002
3730 015770 045252 .WORD  0100101010101010 ,SELECT MAP REG 2, ODD BiYS SETV ;DPMO02
3731 015772 043146 WORD  0100011621100110 ;SELECT MAP REG 2, PAIRS OF BITS SET  :DPMO0?2
3732 015774 (057036 WORY 0101111000011110 ;SELECT MAP REG 2, 2 SEYS OF &4 BITS SET.DPM0O0?2
3733 015776 040776 .WORD 0100000111111110 SELECT MAP REG 2, 8 BITS SET ;DPMO02
3734 sEXPECTED RESULTS IN LMALOW: :DPM0O02
3735 016000 Q00000 -WORD  0000000000000000 EXPECTED RESULT WITH ALL BITS CLEAR  :DPMO02
3736 016002 017776 WORD  0001111111111110 ;EXPECTED RESULT WITH ALL BITS 1 EXC 0 :DPMO02
3737 016004 012524 .WORD  0001010101010100 ;EXPECTED RESULT WITH EVEN BITS SET :DPMO02
3738 016006 005252 .WORD  0000101010101010 EXPECTED RESULT WITH ODD BITS SET :DPMO02
3739 016010 003146 .WORD  0000011001100110 ;EXPECTED RESULT WITH PAIRS OF BITS SET;DPM002
3740 016012 017036 WORD  0001111000011110 ;EXPECTED RESULT WITH GRPS OF 4 BITS =1;DPM002
3741 016014 000776 .WORD  0000000111i11110 ;EXPECTED RESULT WITH 8 BITS SET ;DPMO02
3742 000010 .RADIX 8 sSET RADIX BACK TO OCTAL :DPM002
3743 016016 012701 0 108: MOV #1008 ,R1 sMOVE TABLE ADDRESS TO R1 ;DPMO02
3744 016022 012702 0 MOV #7 ,R2 ;D0 7 PATTERNS :DPM002
3745 016026 042737 0 BIC #BITO MMRO :TURN OFF MEMORY MANAGEMENT
3746 016036 042737 O 8IC #60,MMR3 sTURN OFF 22-BIT AND MAP RELOCATION
3747 016042 013746 1 MOV KIPARZ,~(SP) :SAVE KIPAR?
3748 016046 013737 0 MOV LOWEST KIPARZ  ;PUT PAR VALUE IN PARZ TO ACCESS LOWEST MAP REGISTER
3749 016054 052737 0 BIS #60 ,MMR3 sTURN ON 22-BIT AND MAP RELOCATION
3750 016062 005037 1 CLR K IPAR( ;CLEAR PARQ FOR PAGE ACCESSING THIS TEST
3751 016066 052737 0O 815 A#B1T0,MMRO :TURN ON MEMORY MANAGEMENT
3752 016074 005077 1 CLR aLREGL ;CLEAR LOWEST USEABLE MAP REGISTER LOW WORD
3753 016100 005077 1 CLR alLREGU ;CLEAR LOWEST USEABLE MAP REGISTER HIGH WORD
3754 016104 81?137 0 208%: MOV a0(R1) ,$TMPQ ;D0 THE MAP REGISTER READ THRU THE MAP ;DPMQ02
3755 016112 026137 0 CMP 16(R1) ,LMALOW ;SEE IF LMA LWR 16 WERE LOADED PROPERLY ;:DPM00?2
3756 016120 001007 BNE 1$ ;BRANCH TO CALL ERROR IF NOT ;DPMO02
3757 016122 013737 1 MOV LMAK! STHPO sMOVE HI 6 BITS TO STMPQ FOR PREPARATION
3758 016130 042737 1 BIC #17770 LSTMPO  ;CLEAR ALL BUT LOWER 6 BITS
3759 016136 0014%4 8EQ 23 ;BRANCH AROUND ERROR IF 0K
3760 016140 0137237 1 1%: MOV LMALOW,EADRSZ  ;MOVE LOWER 16 BITS OF RECEIVED DATA TO EADRS2 FOR ERROR
3761 016146 013737 1 MOV LMAHI  EADRS2+2 +MOVE UPPER 6 BITS OF RECEIVED DATA TO EADRSZ2+2 FOR ERROR
3762 016134 016137 0 MOV 16(R1J ,EADRES ~ :MOVE EXPECTED DATA 10 EADRES :DPM002
3763 016162 005037 © CLR EADRES+?2 s CLEAR THE UPPER LOCATION
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CKKUAEO 11/24/44 UBI MAP MAC
TEST # 21 - LMA REGISTER PHYSICAL ADDRESS CHECK
3764 016166 011637 172344 MOV (SP) ,KIPAR2 ;RESTORE KIPAR2
3765 016172 104023 ERROR  +23 *LMA NOT LOADED PROPERLY
3766 016174 013737 001256 172344 MOV LOHEST xszne *RESET PAR2 TO PRE~ERROR SETUP
3767 016202 012703 004000 MOV #4000 “MOVE 4000 TO WAIT LOOP COUNTER
3768 016206 077301 15$:  SOB R3 15§ ‘WAIT A LITTLE
3769 016210 005721 2%: ST (R1)+ *INCREMENT TO NEXT TABLE VALUE DPMOO2
3770 016212 077244 SOB R2,20$ ;SUBTRACT 1 AND BRANCH IF NOT DONE YET opnooz
3771 016214 012637 172344 3$: MOV (SP)+,KIPAR2 ;RESTORE KIPAR2 FOR GOOD NOW
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TEST # 22 ~ LMA FORCE JUMPER BIT TEST

3778 .SBTTL TEST # 22 - LMA FORCE JUMPER BIT TEST
SRRARI AR AR AR AT AU ok e ok ek e bk ek ok Ak ok ok ok o ok
s*TEST 22 LMA FORCE JUMPER BIT TEST
* %
o* THIS TEST DETERMINES THAT THE FORCE JUMPER BIT OF THE LMA IS ZERO AFTER
:* A SYSTEM RESET,
s %
R R T LT T T T T T e
016220 TST22:¢
016220 000004 SCOPE
016222 004737 005166 JSR PC,PRETST +G0 _SET UP PRETEST DATA
016226 016266 016234 000022 LWORD  TST23,20%,22 ;DATA USED BY PRETST
3779 000100 FJBIT =100 sFORCE JUMPER BIT IS BIT 6
3780 016234 042737 000060 172516 20%: BIC #60,MMR3 ;TURN OFF 22=BIT AND MAP RELOCATION
3781 016242 000005 RESET JRESET THE WORLD, CLEARING THE FJUBIT
3782 016244 032737 000100 177736 BIT #FJBIT,LMAHI sCHECK THE BIT FOR BEING ZERO
3783 016252 001405 BEGQ TST23 s ;BRANCH TO NEXT TEST IF OK
3784 016254 013701 177736 MoV LMAHI ,R1 sMOVE LMAHI TO R1 FOR ERROR CALL
3785 016260 0427071 000100 BIC #FJBIT,R1 sCLEAR TRE BIT THAT SHOULD HAVE BEEN CLEAR
3786 016264 104024 ERROR  +24 ;LMA FORCE JUMPER BIT NOT ZERO
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TEST # 23 - SETTING LMA FORCE JUMPER BIT TEST
.SBTTL TEST # 23 - SETTING LMA FORCE JUMPER BIT TEST

3796
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172516
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172350
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162460

172516

J*TEST 23

-

3

1T
;*
;*
:*
;*
:*
TST23:

20%:

1$:

2s:

4%:
5%:
6%:
7%:
8%:

9%:

THE JUMPERS ARE NOT IN THEIR DEFAULT STATE.

SEQUENCE

PIRARRRRA AR A AR ARk kR AN AN RAR AR TR RN ARk ko ek kv

SETTING LMA FORCE JUMPER BIT TEST
THIS TEST SETS THE FORCE JUMPER BIT AND TESTS ITS FUNCTIONALITY IF

IF_NOT ('LOWEST' OR

'"HIGEST' DO NOT _CONTAIN THE DEFAULT VALUES OF 170000 OR 177400
RESPECTIVELY), THIS TEST INSURES THAT THE PREVIOUSLY DISABLED MAP
REGISTERS ARE ENABLED WITH THE FJ BIT SET.

SCOPE
JSR
<WORD

PC,PRETST
T5724,20%,23
#FJBIT,LMAHI
q;JBIT,LMAHI
LMAHI ,R1
#F%BIT,R1

+

22
gl?OOOO.LOUEST
#177400,HIGEST

ST24

TST2
#60,MMR3
#6$.SLPERR
KIPARG,=(SP)
UBMLOW ;K
#117776.R0
ggzszsz.nz

#200,KIPARS
g%MHI.KIPAR4

PE,TSTLOC
48

’$
PC,TSTLOC
8%

+27
ABIT9,asWR
6%

4%
(SP)+ ,KIPARS
¥ R3

1PAR4

P i RR R RN AR AR AR AR AR A AR A RAR A AR AR AR A AR Ak Ak ke k ko Aok ki

;60 SET UP PRETEST DATA

;DATA _USED BY PRETST

sSET THE BIT

sSEE IF IT WAS SET

+BRANCH IF SET

sMOVE LMAHI 70 R1 FOR ERROR CALL

;SET THE BIT THAT SHOULD HAVE BEEN SET

sLMA FORCE JUMPER BIT NOT SET

;SEE IF MAP REGISTER 0 IS LOWEST

sBRANCH AROUND UPPER LIMIT CHECK IF NOT

sSEE IF MAP REGISTER 31 IS HIGHEST

s :BRANCH TO NEXT TEST IF SO

:TURN ON 22-BIT AND MAP RELOCATION

¢RESET LOOP ON ERROR TO 6%

:SAVE PAR4

sMOVE LOWEST PAGE OF MEMORY WINDOW TO PAR4
;THIS WILL BE USED TO SELECT PAR4, ADDRESS 17776
+LOAD CONSTANT TO R2

;BRANCH OVER LOOP SETUL

sMAP TO NEXT REGISTER

+SEE IF HIGHEST HAS BEEN REACHED

;BRANCH TO RESTORE PAR4 AND LEAVE TEST IF SO
+GO TEST LOCATION FOR WRITEABILITY

sBRANCH BACK FOR ANOTHER TEST IF LOCATION LOADED
+BRANCH AROUND LOOP ON ERROR SETUP

+GO TEST LOCATION FOR WRITEABILITY

+GO TEST FOR LOOP ON ERROR IF OK NOW

99

;FORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEF

;SEE IF LOOP ON ERROR IS STILL SEV
+BRANCH BACK TO LOOP SECTION IF SO
;BRANCH BACK FOR ANOTHER TEST
;RESTORE KIPAR%
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TEST # 24 - CLEARING THE FORCE

3833

016474

016474 000004

016476 004737 005166

016502 016540 016510
3834 016510 042737 000100
3835 016516 032737 000100
3836 016524 001405
3837 016526 013701 177736
3838 016532 042701 000100
3839 016536 104024

J 8
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JUMPER BIT

SBTTL

SEQUENCE

TEST # 24 ~ CLEARING THE FORCE JUMPER BIT

o ¢ g A o e e e e ok i ok o e o i e v ol ool o ok o ok I A e ke ok 9 o ol o e ok ok o o ok ok ok e ok o e o o ok ok e ok ok

‘XTEST 24
(X ]

T24:

CLEARING THE FORCE JUMPER BIT
TRIS TEST CLEARS THE FJ BIT AND INSURES THAT IT jS SUCCESSFULLY CLEARED.

PC,PRETST
18725,208%,24
#FJBIT ,LMAHI
#FJBIT. LMAHI
TST25
LMAHT, 1
#FJBIT R
+24

D AR AR AR AR AR AR Rk Rk kAR A A e e Aok ok doh ko

+G0 SET UP PRETEST DATA

;DATA USED BY PRETST

;CLEAR THE BIT

sCHECK TO SEE THAT IT WAS CLEARED

s ;BRANCH IF CLEARED

+MOVE LMAHI TO R1 FOR ERROR CALL

;CLEAR THE BIT THAT SHOULD HAVE BEEN CLEAR
«LMA FORCE JUMPER BIT NOT ZERO

100
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3846

016540

016540 000004

016542 004737 005166

016546 016702 016644 000025
3847 016554 013746 172344
3848 016560 012737 170000 172344
3849 016566 012737 000001 177572
3850 016574 012737 000020 172516
3851 016602 012700 056664
3852 016606 011001
3853 016610 013737 177736 001174
3854 016616 013737 001174 001200
3855 016624 042737 037777 001200
3856 016632 023737 001174 001200
3857 016640 001416
3858 016642 000410
3859 016644 011001
3860 016646 013737 177736 001174
3861 016654 023737 001174 001200
3862 016662 001401
3863 016664 104026
3864 016666 032777 001000 162242
3865 016674 001363
3866 016676 012637 172344

MACRO M1113
# 25 - LMA CONTROL BITS TEST =~ DATI

K. 8
11-JAN=-82 11:27 PAGE 83

SBTT' TEST # 25 - LMA CONTROL BITS TEST - DAT!

TRREA AR A AR AR AR AR AR R R RARA AR AR TR R Ao ARk r Akl ko he ok

LMA CONTROL BITS TEST - DATI

*TEST 25

SEQUENCE

*
‘o 52%? TEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A
c* .
%k
:'****************************************k*****tk***************
TST25:!
SCOPE
JSR PC,PRETST ;G0 SET UP PRETEST DATA
WORD  TS726,208.25  :DATA USED BY PRETST
MOV KIPAR2,~(SP)  :SAVE KIPAR?
MOV #170000,KIPAR2  :LOAD KIPAR?
MOV #1.MMRO *TURN ON MEMORY MANAGEMENT
MOV #20,MMR3 :TURN ON 22-BIT ADDRESSING
MoV AT1$+BIT14,R0  :MOVE LOCATION ADDRESS +40000 (TO REF PAR2) TO RO
MOV (R0) ,R1 ‘DO A DATI
MOV LMAHI, $TMPO *MOVE LMAHI TO $TMPO FOR PREPARATION OF EXPECTED
MOV $TMPO . $TMP2 ‘MOVE IT TO $TMP2 ALSO
BIC §37777.$TMP2  :CLEAR ALL BUT THE CONTROL BITS
CMP $TMPO, $TMP2 :SEE IF EXPECTED DATA CAME UP
BEQ £13 ;BRANCH TO FINISH TEST IF ALL CLEAR
BR 18 +BRANCH OVER LOOP ON ERROR SETUP
20$: MoV (RO) .R1 ‘DO A DATI
MOV LMAHI , $TMPO *MOVE LMAHI TO $TMPO FOR COMPARE
CMP $TMPO, $THP? *SEE IF EXPECTED DATA CAME UP
BEQ 2% *BRANCH AROUND ERROR IF IT DID
1$: ERROR  +26 ;LMA CONTROL BITS INCORRECT
2%: BIT #BIT9,aSWR “SEE IF LOOP ON ERROR IS SET
BNE 208 *BRANCH BACK FOR ANOTHER TRY IF SET
38 MOV (SP)+,KIPAR2  ;RESTORE KIPAR2

——— I

101
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TEST # 26 - LMA CONTROL BITS TE.T - DATO

3873 .SBTTL TEST # 26 - LMA CONTROL BITS TEST - DATO
JakRkRAR ARk ARk ARk Ak h ke kA ARk ded ik ko ok Ak s ik ok ok
+*TEST 26 LMA CONTROL BITS TEST - DATG
- %
% 5?%8 TEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A
. % .
+ K
E:*******************************kt***********************i’t******
016702 TST26:
016702 000004 SCOPE
016704 004737 005166 JSR PC,PRETST :60_SET UP PRETEST DATA
016710 017036 017000 000026 .WORD TSTZ27,20%,26 ;DATA USED BY PRETST
3874 100000 DATO =100000
3875 016716 013746 172344 MoV KIPARZ - (SP) : SAVE KIPARZ
3876 016722 012737 170000 172344 MOV #170000,KIPAR2 :LOAD KIPAR?
3877 016730 012700 057020 MOV #13+81T14,R0 sMOVE LOCATION ADDRESS +40000 (TO REF PAR2) TO RO
3878 01673¢ 010110 MOV R1,(R0) ;D0 A DATO
3879 016736 013737 177736 001174 MoV LMAHI ,STMPO SMOVE LMAHI TO $TMPQ FOR CONTROL BIT ANALYSIS
3880 016744 013737 001174 001200 MOV $TMPO,$THP?2 ¢MOVE IT IT $TMP2 ALSO
3881 016752 0527237 100000 001200 BIS ADATO,$TMPZ ;ST AND CLEAR THE CONTROL BITS EXPECTED 1O BE SET
3882 016760 042737 040000 001174 BIC #BIT14,$TMPO :AND CLEAR SO $TMP2 WILL CONTAIN THE EXPECTED
3883 016766 023737 001174 001200 CMP S$TMFO, $TMP2 -SEE IF BIT 15 IS SET AND 14 IS CLEAR
3884 016774 001416 BEQ 38 +BRANCH IF 0K
3885 016776 000410 BR 1$ +GO CALL ERROR
3856 017000 010110 20%: MOV R1,(RO) :D0 A DATO
3887 017002 013737 177736 001174 Mav LMAHI,$TMPO ;MOVE LMA HIGH REGISTER CONTENTS TO $TMPO FOR COMPARE
3888 017010 023737 001174 001200 CMP $TMPO,$TMP2 :SEE IF EXPECTED CAME UP
3889 017016 001401 BEQ 2$ +BRANCH AROUND ERROR IF IT DID
3890 017020 104026 18: ERROR  +26 ;LMA CONTROL 8ITS INCORRECT
3891 017022 032777 001000 162106 2%: BIT A#BIT9,aSWR :SEE IF LOOP ON ERROR IS SET
385, 017030 001363 BNE 20% ;BRANCH BACK FOR ANOTHER TRY IF SET
3893 017032 012637 172344 3%: MoV (SP)+,KIPARZ ;RESTORE KIPARZ
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TEST # 27 ~ LMA CONTROL BITS TEST -~ DATOB

3900 LSBTTL TEST # 27 = LMA CONTROL BITS TEST = DATOB
SRR RARARART KRR AR X RRTREAA R AR KRR KK KAk %R Ik ok Kk ok de ok ok ke ok b ok ke ko o
J*TEST 27 LMA CONTROL BITS TEST - DATOB
s %
1% gﬁ%gBTEST INSURES THE CONTROL BITS 14 AND 15 LOAD PROPERLY DOING A
(3 .
.k
E:**********************t**t***#************t**********t***kk****
017036 TSTZ?:
017036 000004 SCOPE
017040 004737 005166 JSR PC,PRETST ;G0 SET UP PRETEST DATA
017044 017164 017126 000027 LWORD  TST30,20%,27 :DATA USED BY PRETST
7901 140000 DATO8  =140000 sDATOB CONTROL BITS STATUS=140000
3902 017052 013746 172344 MOV KIPARZ ,~(SP) ;s SAVE KIPARZ
3903 017056 0127237 170000 172344 MOV #170000,KIPAR? ;LOAD KIPARZ2
3904 017064 012700 057146 MOV #1$+Blfi4.R0 JMOVE LOCATION ADDRESS +40000 (TO REF PARZ2) TO RO
3605 017070 110110 MOvB R1,(RO) DO A DATOE
3906 017072 013737 177736 001174 MOV LMAHI ,$TMPO sMOVE LMAH] TO $TMPO FOR CONTROL BIT CHECK
3907 017100 013737 001174 001200 MOV $TMPQ,$TMP? MOVE TO $TMP2 ALSO
3908 017106 052737 140000 001200 BIS #DATOB,$TMP? ;JSET THE EXPECTED DATA BITS INTO $TMPO
3909 017114 023737 001174 001200 CMp $TMPO,$TMP2 sSEE IF EXPECTED DATA CAME UP
3910 017122 001416 BEQ 3% JBRANCH IF OK
3911 017124 000410 BR 1% JBRANCH TO CALL ERROR
3912 017126 110110 20%: MOVB R1,(R0O) ;00 A DATOB
3913 017130 013737 177736 001174 MOV LMAHI ,$TMP) sMOVE 'MA HIGH REGISTER CONTENTS TO $TMPO FOR (OMPARE
3914 017136 023737 001174 001200 CMP $TMPQ,$TMP2 ;SEE IF EXPECTED DATA CAMPE UP
3915 017144 001401 BEQ 2% JBRANCH IF 0K
3916 017146 104026 1%: ERROR +26 sLMA CONTROL BITS INCORRECT
3917 017150 032777 001000 161760 2%: BIT ABIT9,aSWk ;0EE IF LOOP ON ERROR IS SET
3918 017156 001365 BNE 208 sBRANCH BACK FOR ANGCTHER TRY 1F SET
3919 017160 012637 172344 3%: MOV (SF)+ ,K1PARZ ;JRESTORE KIPAR?
3920 JIRRA AR R KA AR A NN A AR N AR AT AR R AR AR AR R AR R AR R R AR ARk k e kN
3921 I
3922 I * >>NOTE<<: °'DATIP' CANNOT BE CHECKED IN THE 11/24 BECAUSF THE LMA IS
3023 o * WRITTEN TWICE WHEN A ‘'DATIP' IS EXECUTED, DESTROYING THE
%ggé HA 'DATIP' STATE THAT WAS WRITTEN FIRST.
. %

3926 SRR KRR AR AR AR AR RN R IR AR NRR R AR AR RA AR kXA R X
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MEMORY ON UNIBUS TESTS HEADER

2928 +SBTT. MEMORY ON UNIBUS TESTS HEADER
3929 ;;********ﬁ#tt**********************k*******************ﬁ********
3930 ox
3931 i % THE NEXT TWO TESTS WILL EXECUTE IF A *1* INBIT 5 OF THE SWITCYH
2932 ;* REGISTER IS FOUND SET. IF IT HAS, IT THEN DETERMINES IF THERE IS A&NY
3933 1% UNIBUS MEMORY ~ AN ERROR RESULTS IF THERE 1S5 NONE. IF THERE IS MEMORY,
3934 sk IT THEN SIZES THE AMOUNT OF MEMORY ON THE UNIBUS, INFORMS THE USER
2635 1% HOW MUCH MEMOCRY I1 FOUND ON THE FIRST PASS, THEN SETS AND CLEARS ALL
2936 o® BITS OF ALL LOCATIONS IN THE UNIBUS MEMORY FOUND USING THE *MARCH'
%ggg A ALGORITHM,

;*
3939 I ® M7098 FOR THE 11/44, M7134 FOR THE 11/24
%32? Ik JUMPER SETTINGS FOR THE MAP REGISTERS

%
3942 Lk V<KKKCLOWER LIMITO>>o0V VKKLKKUPPER LIMIT>>>>V
3943 A 0 0 0 0 0 0 0 0 0
3944 o ] ' ! 1 ! ! ! ' ' :
%322 R Wi2zi W11 W0 W9l W8! W71 W6! w5 W4 w3,

;% ' ! ! ! ' ' ! H ' !
ggzg ;% 0 0 0 0 0 0 0 0 0 0

. %
2949 s *W3-W7 AND W8-W12 ARC THE BINARY-CODED PAGE NUMBER LIMIT (UPPER OR LOWER).
2950 s%A JUMPER IN CORRESPONDS TO A LOGIC ''0''; A JUMPER QUT TC A LOGIC '1*'. TO
2951 s*SET THE JUMPERS, DETERMINE WHICH UNIBUS PAGE THE MEMORY RESIDES IN (0 70O 31)
3952 ;*BY (HECKING WHICH OF THE 5 ADDRCSS BITS BA17-BA13 ARE ALSERTED. ALL ZEROS
2053 ;*1S PAGE 0, 10000 IS PAGE 1, 01000 IS PAGE 2, 11000 IS PAGE 3, E7C. UP 70
2954 J*PAGE 31 (11111). "FOR THE MEMORY TO BE DETECTED, IT MUST LIE AT OR ABQVE
3955 *THE LOWER LIMIT JUMPER SETTING AND BELOW THE UPPER LIMIT JUMPER SETTING.
3956 ;*THUS TO HAVE UNIBUS MEMORY IN PAGES 5-9, ONE WOULD SET THE LOWER LIMIT 7O
3957 ;*PAGE 5 (10100) OR W10 AND W12 OUT, AND 'S, W9 AND W11 IN., AND THE UPPER LIMIT
3958 ;*T0 PAGE 10 (01010) OR WA AND W6 OUT, AND W3, W5 AND W7 IN. UNIBUS MEMORY
3959 ; *MUST BE CONTIGUOUS SINCE NO GAPS ARE PERMITTED.

3960 JoRhAKRRAAARARAA KA AR kARl R AR AR A AN AN AR AR A AR AN AR A A w K

e |
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TEST # 30 - MEMORY ON UNIBUS TEST

3972 .SBTTL TEST # 30 - MEMORY ON UNIBUS TEST
*tt****ﬂd************i*t**t***R*****&******************i*******
*TEST 30 MEMORY ON UNIBUS TEST
,*
H THIS TEST FIRST CHMECKS TO SEE IF THE UNIBUS MEMORY TESTS HAVE BEEN
Tk SELECTED, IF NOT, THE EOP IS EZECUTED. IT THEN CHECKS FOR UNIBUS
o MEMORY EXISTENCE BY CHECKING THAT THE CONTENTS OF LOWEST OR HIGHEST
o LOCATIONS IS NOT IN ITS DEFAULT STATE. IF BOTH ARE, AN ERROR IS
i* CALLED AND THE EOP IS £2ECUTED. IF EITHER ARE NOT, THE NEXT SECTION
i IS EXECUTED THAT DETERMINES THE SIZE OF THE UB MEMORY AND TELLS
Pk USER OF THE RESULTS ON THE FIRST PASS ONLY.
. %
: N K222 233 8428 R R R AR T TN Y T Y 28233822232 L ]
017164 T5T30:
017164 000004 SCOPE
012166 004737 005166 JSR PC,PRETST ;60 SET UP PRETEST DATA
012172 017412 017200 000030 WORD  TS731,208,30  :DATA USED BY PRETST
3973 017200 042737 000001 177572 20%:  BIC #1,MMRO :TURN OFF MEMORY MANAGEMENT
3974 017206 032777 000040 161722 BIT #BITS,aSWR +SEE IF THIS TEST HAS BEEN SELECTED
3975 017214 001425 BEQ 28 :BRANCH TO JUMP IF TEST NOT SELECTED
3976 017216 012737 021576 001362 MOV #SEOP NXTTSY  :POINT TO ESCAPE VECTOR
3977 017024 022737 170000 001256 1%: CMP #176000,LOWEST SEC IF LOWEST IS LOWEST
3978 017232 001020 BNE 38 +GO DD TEST IF IT TSN'T - UNIBUS MEMORY EXISTS
3979 017236 022737 177400 001260 CMP #177400,HIGEST SEE IF RIGEST IS KIGHEST
3980 017242 001014 BNE 3$ $GO DO TEST IF IT ISN'T - UNIBUS MEMORY EXISTS
3981 017244 012737 012744 001106 MOV #SIZEJO $LPERR ‘MOVE SIZE JUMPER ROUTINE TO LOOP ON ERROR
3982 017252 112737 000007 001100 MOVB  A7,$TS SEXECUTING AFTER TEST 7 ON LOOPBACK
3983 017260 112737 000007 020146 MOVB  #7. STESTN SEXECUTING AFTER TEST 7 ON LOOPBACK
3984 017266 104017 ERROR  +17 :NO UNIBUS MEMORY EXISTS
3985 012270 000137 021576 2% JMP SEOP *JUMP TO END OF PASS
3986 017274 005037 001320 3$: CLR ERRCNT :CLEAR THE ERROR COUNT INDICATOR
3987 017300 005037 001330 CLR PCPgER :CLEAR THE ERROR REGISTER RECEIVER
2988 017304 005037 172516 (LR MMR .CLEAR MEMORY MANAGEMENT REGISTER MMR3
3089 017310 052737 000020 172516 BIS #zo MMR3 ;TURM ON 22-BIT MAPPI 6
3996 017316 005037 172340 CLR K% RO *MAP PARD TO 0-4K
3991 017352 01573? 000200 172342 MOV 00.KIPAR1 TMAP “AR1 TO 4=BK
3992 017330 013700 001274 MOV uaRHi RO ‘MOVL UBRMI TO RO
3993 017334 163700 001272 SUS UBRLOW, RO :SUBTRACT UBRI.OW FROM 17, AND
3094 017 42 005509 INC RO ;ADD LAST BLOCK OF 4K TO'LOOP COUNTER
3995 017342 010037 001316 MOV RO NUMOF K :SAVE RO IN NUMOFK
2006 017346 005046 4% CLR ~(5P) :CLEAR THE MAJOR LOOP INDICATOR ON STACK
3097 017350 o1§746 880200 MOV #200,=-(SP) ‘MOVE PAR CHANGE TO STACK
3998 017354 013746 001262 MOV LOW.-(SP)  :MOVE STARTING PAR VALUE TO STACK
3099 017360 31;?49 ggoogs MOV A2 ,=(SP) :MOVE INCREMENT VALUE ro STACK
%000 817394 0573 01 ST $PASS :SEE IF THIS IS FIRST PASS
4001 017370 001070 BNE TST31 : :BRANCH TO NEXT TEST IF NOT
4002 017372 010046 « MOV RO,=(5P) *MOVE LOOP COUNTER TO THE STACK AND
400 01?2?4 006316 ASL (SP) *ROTATE THIS TO THE LEFT 2 PLACES
4004 017376 006316 ASL (5P) :TO INDICATE NUMBER OF K IN OCTAL
4005 017400 104401 006125 TYPE  ,UBMAVA :GO TYPE THE UNI=BUS MEMORY AVAILABLE MESSAGE
4006 017406 104405 TYPDS ;G0 TYPE, THE UMBER IN DECIMAL
4007 017406 104401 006174 TYPE  ,UBMEND ;TYPE A ' K™ AND <CRLF>
4008 021576 TST32=$EOP
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TEST # 31 = USING MARCH ALGORITHM, CHECK UB MEMORY
4015 (SBTTL TEST # 31 = USING MARCH ALGORITHM, CHECK UB MEMORY
**t****m\-l\'*****t*t**w*ﬁt****t**k***ﬁ*********k**********k******
*resr 31 USING MARCH ALGORITHM, CHECK UB MEMORY
;* THIS TEST LOADS PATTERN 125252 INTO ALL LOCATINNS IN UB MEMORY, THEN
i* USING THE MARCH ALGORITHM, CHECKS THE MEMORY
L.
:‘*ttt*t***t****tt*tw*t*********t**t*t*k***t*ﬁ*k****k************
017412 15131
017412 000004 SCOPE
017414 004737 005166 JSR PC,PRETST ;60 SET UP PRETEST DATA
017420 021576 017530 000031 .WORD  TST32,208,31  :DATA USED BY PRETST
4016 017426 012704 125252 MOV #155552.R£ *MOVE FIRST TEST PATTERN TO R4
4017 017432 012705 052525 MOV #52525,R5 ;MOVE SECONC TEST PATTERN TO RS
4018 017436 013737 001%62 172354 1$: MOV UBMLOW.KIPARG  ;INITIALIZE PARG
4019 017444 013700 001316 MOV NUMOF K ;RO ‘REINITIALIZE | 0OP COUNTER RO
4020 017450 052737 000001 177572 BIS #1,MRO *TURN ON MEMORY MANAGEMENT
4021 017456 012702 010000 2%: MOV #10000,R2 +ACCESS ALL WORDS IN THIS 4K BLOCK
4022 017462 012703 140000 MOV #140000,R3 :FIRST ADDRESS OF THIS PAGE
4023 017466 010423 38: MOV R4, (R3)+ *MOVE THE PATTERN TO THE LOCATION
4084 017470 077202 SOB R2.3$ :SUBTRACT 1 AND BRANCH IF 4K NOT DONE
4025 017472 062737 000200 172354 ADD #200  KIPARS IMAP TO NEXT 4K BLOCK
4026 017500 077012 SO0B RO, 2$ *SUBTRACT 1 AND BRANCH IF BLOCKS OF 4K NOT DONE
4027 017502 016637 000002 172354 MOV 2<sp) KIPAR6  REINITIALIZE KIPARG TO POINT AT BEGINNING
4028 017510 010100 MOV RO’ SREINITIALIZE LOOP COUNTER RO
4029 017512 012702 010000 48 MOV #16000 R2 *ACCESS ALL WORDS IN THIS 4K BLOCK
4030 017516 012703 140000 MOV #140000,R3 ;FIRST ADDRESS OF THIS PAGE
4031 017522 066603 000006 ADD 6(SP).R3 JADD OFFSET FOR THIS MAJOR PASS
4032 017526 000407 BR 5$ *BRANCH OVER LOOP ON ERROR PREPARATION
4033 017530 010413 20$: MOV R4, (R3) *REWRITE 1ST PATTERN TO LOCATION FOR LOOP ON ERROR
403% 017532 020413 5$: CMP Ré . (R3) *SEE IF IT WAS LOADED PROPERLY
4035 017534 001403 BEQ 63 :BRANCH AROUND ERROR CALL IF OK
4036 017536 (10437 001204 MOV R4, $TMPS :MOVE EXPECTED DATA TO $TMP4
4037 017542 000405 BR 7s ;GO COMPLETE DATA FETCHING AND CALL ERROR
4038 017544 905113 6%: COM (R3) sCOMPLEMENT THAT LOCATION TO PRODUCE SECOND TEST PATTERN
4039 017546 020513 CMP RS, (R3) SSEE IF IT IS THE COMPLEMENT
4040 017550 001417 SEQ 11§ :BRANCH AROUND ERROR CALL IF IT IS
4041 017552 010537 001204 MOV RS $TMP :MOVE EXPECTED DATA TO STMP4
4042 017556 011337 oo1§06 78: MOV (RS),$TMPS *MOVE RECEIVED DATA TO $TMPS
4043 017562 005737 001330 TST PCPUER ;SEE IF THIS ACCESS TIMED QUT - IF IT DID, BRANCH
4064 017566 001010 BNE 11% *AROUND ERROR CALL§ - TIMEOUT ROUTINE LOGGED ERROR
4045 017570 010337 005764 MOV R3, EADRES :MOVE ADDRESS IN R3 TO EADRES FOR ERRNR CALL
4046 017524 104206 8s: ERROR  +206 :DATA PATTERN NOT CORRECT
4047 017578 0004g4 BR 118 :BRANCH AROUND INCREMENT AND CLEAR INSTRUCTIONS
4048 01760 8052 7 001110 98 INC $ERTTL ;STILL COUNT THIS AS AN ERROR
4049 017604 005037 001330 10$ CLR PCPUER :CLEAR TIMEOUT RECEIVER
4050 017610 061603 118:  ADD cspa R3 *ADD 1~cnsns~r/n£caens NT VALUE TO R3
4051 017612 077231 SOR 5§ :SUBTRACT 1 AND BRAMNCH IF 4K NOT CHECKED
4052 017614 066637 000004 172354 ADD 4c§p) KIPARG  :MAP TO NEXT 4K BLOCK
4053 017622 077045 S0 RO,4$' :BRANCH BACK IF MORE BLOCKS TO CHECK
4054 017624 005766 000006 TST 6(5P) ‘TEST TO ses IF THIS IS § ECOND PASS
4055 017630 301404 BEQ 1%3 *BRANCH TO ~o PASS SETUP IF NOT
4056 017632 062706 000010 ADD #10, 5P *CLEAN UP STAC
4057 017636 000137 021576 JMP $EOP :JUMP TO END or PASS
4058 017648 81 766 017776 080006 128: MoV #17776,6(SP)  :MOVE 2K WORDS =2 C(ALSO 2ND PASS INDICATOR) TO STACK
4059 017650 012766 177600 000004 MOV #-200,4(SP) :MOVE REVERSE PAR STEP TO STACK
4060 017656 013766 001264 000002 MOV UBMHI . 2(5P) :MOVE LAST PAR VALUE TO STACK
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4061 017664 012716
4062 017670 000662
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ALGORITHM, CHECK UB MEMORY

177776 MoV
BR

ﬁ‘Z.(SP)
1%

+MOVE DECREMENT VALUE TO STACK
+BRANCH BACK FOR SECOND PASS

SEQUENCE

107
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TEST # 31 - USING MARCH ALGORITHM, CHECK UB MEMORY

.=20000

ADDWO= 177777
ADDW1= 177777

;THE APT TABLES NEED TO START AT 20000 = THIS STATEMENT DOES THAT

.SBTTL APT PARAMETER BLOCK

e %e ™

.sxz.
-=24
500
.=44
$APTHDR

[ ] 0

¢ 3 et e ok e de e e de o e e o e o o o o o o o o o o e e o e e A o e o ol ok ok ok vk e e ok o o e ok o o o O o ok ok ok

SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
:**k*****tt*t*t***t**t******tt************t*********************

;s SAVE CURRENT LOCATION

::SET POWER FAIL TO POINT TO START OF PROGRAM
:+FOR APT START UP

::POINT TO APT INDIRECT ADDRESS PNTR,

¢ sPOINT TO APT HEADER BLOCK

¢ ¢RESET LOCATION COUNTER

e AR AARA AR A ARRRAAAR AR AL AR AR AR AR A AR A AR AR kA d ke Aokl d ok ek

:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT~PDP11 DIAGNOSTIC

' INTERFACE SPEC.,

$AFTHD :

$HIBTS: .WORD

$MBADR: .WORD

$TSTM: .WORD

$PASTM: .WORD

$UNITM: .WORD
WORD

0 ;2 TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

$MAIL  ;;ADDRESS OF APT MAILBOX (BITS 0~15)

5 ::RUN TIM OF LONGEST TEST

10 ..RUN TIME IN SECS. OF 15T PASS ON 1 UNIT (QUICK VERIFY)

0 :ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
SETEND-$HAIL/2 ¢ sLENGTH MAILBOX~ETABLE (WORDS)
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SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP

4069 .SBTTL SUBROUTINE TO TEST TIMEOUT THROUGH UNIBUS MAP

4070 S RRARRAR AR AR AR AR R AR R R AR AR R AR KA TRt st de e de e e e ok e e o

4071 020014 005737 004312 MMTOTM: TST LOEFLG sSEE IF THIS ENTRY IS FROM ERROR LOOPING

4072 020020 001402 BEQ 1$ 'BRANCH IF NOT

4073 020022 062706 000002 ADD #2,SP sCLEAN EXTRA RETURN OFF STACK

4074 020026 005037 001320 1%: CLR ERRCNT :CLEAR ERRCNT FOR THIS TEST

4075 020032 013737 001256 172350 MOV LOWEST ,KIPARS sLOAD PAR 4 WITH LOWEST USABLE MAP REG

4076 020040 012777 000074 161234 : MoV #74 ,aLREGU :LOAD UPPER 6 BITS OF LOWEST MAP REG

4077 020046 005077 161226 CLR aLREGL :LOAD LOWER 16 BITS OF LOWEST MAP REG

4078 020052 032777 004000 161056 BIT #BIT11,aSWR sSEE IF AN 11/24 WITH UB MEMORY ONLY

4079 020060 001403 BEQ 20% :BRANCH IF NOT

4080 020062 012737 177600 172350 MoV #1??600 KIPAR4 ;RESET KIPAR4 SO A TIMEQUT THROUGH MAP CAN BE EXPECTED
4081 020070 005037 (01330 20%: CLR PCP :CPU ERROR REGISTER LOCATION

4082 020074 012737 000020 001326 MOV #TIMDUT CPUEXP .EXPECTING TIMEOUT IN THIS TEST

4083 020102 013703 100000 MOV 100000, R3 :TRY TO READ THROUGH PAGE 4 THIS REFERENCE WILL GO QuT
4084 ;ON THE UNIBUS TO SELECT THE LOWEST USABLE MAP REGISTER (DEFAULT MAP REG. 0). PHYSICAL
4085 ¢ADDRESS 17700000 IS THEN GENERATED, WHICH SHOULD TIME OUT SINCE IT IS THE FIRST

4086 JNON=EXISTENT |.OCATION,

4087 020106 005037 001326 CLR CPUEXP JCLEAR LOCATION - NO MORE TIMEOUTS FOR A WHILE

4088 020112 022737 000020 001330 CMP ATIMOUT ,PCPUER ;THE UNIBUS SHOULD HAVE TIMED OQUT

4089 020120 001405 BEQ 3% ;BRANCH IF CONDITION WAS CORRECT

4090 020122 011646 2%: MoV (SP) ,=-(SP) sPUSH ANOTHER RETURN ONTO THE STACK FOR POSSIBLE ERROR LOOP
091 020124 012737 000001 004312 MOV #1,LOEFLG :SET ERROR LOOP FLAG

4092 020132 000402 BR 4% JEXIT

4093 020134 062716 000002 38: ADD #2,(SP) ;CORRECT RETURN PC OVER ERROR CALL

4094 020140 000207 4% RTS PC JEXIT
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APT MAILBOX-ETABLE

4095

020
020

020172
020173

020174
020176

0202486
020250

000000
000000

00
00
00000
00008

0
0
0
0
000000

000
000

000000

OQOOOQOOQO==OOOQ00O0
OOOO0OOOQONNOOOOOO0O

MACRO M1113
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.SBTTL APT MAILBOX~ETABLE

"

.EVEN
SMAIL:

$MSGTY: .
SFATAL: .

$TESTN:
$PASS:
$DEVCT:
SUNIT:

SMSGAD: .

»

SDDU?

N UORD

BYTE
.BYTE

: JWORD

: JBYTE
: BYTE
: WORD

-WORD
-WORD
-WORD

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

2R A e A A dr e dd Atk A e el e ok ok e o e sk ok ok ok e e v e ok o ok b b e ok ok ke o o ok o ok o o ok ke ok

+JAPT MAILBOX
: sMESSAGE TYPE CODE
; sFATAL ERROR NUMBER
: s TEST NUMBER
2 s PASS COUNT
s sDEVICE COUNT
::1/70 UNIT NUMBER
: tMESSAGE ADDRESS
s sMESSAGE LENGTH
: sAPT ENVIRONMENT TABLE
: tENVIRONMENT BYTE
; sENVIRONMENT MODE BITS
s sAPT SWITCH REGISTER
..USER SWITCHES

:CPU TYPE,OPTIONS
BITS 15- U TYPE

=01, 11/05 02 11/20 03,11/40=04,11/45=05

-06 PDQ=07,Q=10

P
4
0
TIME CLOCK

)—s—n—s

MEMORY MANAGEMENT
?DDRESS g15 BYTE

YPE BYTE ~-- (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
S00 NSEC M0S=003
:sHIGH ADDRESS.BLK#1
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF "‘TYPE'' ABOVE
:sHIGH ADDRESS,M.S. BYTE
3 tMEM.TYPE ,BLK#2
s sMEM.LAST ADDRESS,BLK#?
;¢HIGH ADDRESS,M.S.BYTE
..HEM TYPE, BLKA3
JMEM, LAST' ADDRESS,BLKA#3
..HIGH ADDRESS M. S. BYTE
::HEM.TYPE.BLK#4
s JMEM,LAST ADDRESS,BLK#4
LS INTERRUPT VECTORA1,BUS PRIORITYA
s ¢ INTERRUPT VECTORA2BUS PRIORITYA?
; +BASE ADDRESS OF EQUIPMENT UNDER TEST

..DEVICE MA

SCRIPTION WORDA1
SCRIPTION WORDA2
PTOR WORD#0
PTOR WORDA1
PTOR WORDA?2
PTOR WORDA3
gTDR WORDA4
P
P
P
P

TOR WORD#S
TOR WORD#6
TOR WORD#7
TOR WORDAS
TOR WORDA9

LnLnnnnnnnno oo

110
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APT MAILBOX~ETABLE

020252 000000 $ODW10: .WORD  ADDWI0 ;;DEVICE DESCRIPTOR WORD#10
020254 000000 $DDW11: .WORD  ADDW11 ;;DEVICE DESCRIPTOR WORD#11
020256 000000 $DDW12: .WORD  ADDW1Z2 :;DEVICE DESCRIPTOR WORDA12
020260 000000 $DDW13: .WORD  ADDW13 ;;DEVICE DESCRIPTOR WORD#13
020262 000000 $DDW14: .WORD  ADDW14 ;;DEVICE DESCRIPTOR WORDA14
020264 000000 $0DW15: .WORD  ADDW15 ;;DEVICE DESCRIPTOR WORDA15

020266 $SETEND:
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4097
02026(
02026% 005037 001360
020272 005037 001320
020276 005037 001246
020302 005037 001236
020306 005037 001240
020312 005037 001254
020316 012737 177777
020324 012737 177777
020332 012737 000077
020340 012737 177777
020346 012737 000077
020356 012737 000077
020362 032777 040000
020370 001134
020372 000416
020374 013746 000004
020400 012737 020420
020406 05737 177060
020412 012637 000004
020416 000503
020420 022626
020422 012637 000004
020496 000443
020430
020430 032777 000400
020436 061407
020440 017746 160472
020444 042716 000340
020450 122637 001100
020454 001502
020456 013737 177766
020464 032737 000001
020472 (001406
020474 042737 000001
020502 104177
020504 105037 001101
020510 105737 001101
02051 001421
020516 123737 001113
020524 107015

MACRO M1113

—=O0o0C0O0
PO OMNPO PO

000004

160500

020700
020700

177766

001101

.SBYTL SCOPE HANDLER ROUTINE

1.9
11-JAN=82 11:27 PAGE 92

SEQUENCE

(MR A Al dt i s it b st bt st adddd e det el it ad it il dlsy)

s*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS,

IT WILL INCREMENT

;*AND LOAD THE TEST NUMBER(STSTANM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
:*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

LxSWT4=1 LOOP ON TEST
“xSW11=1 INHIBIT ITERATIONS
" %SW09=1 LOOP ON ERROR
t %SW08=1 LOOP ON TEST IN SWR<4:0>
*CALL
P % SCOPE : :SCOPE=10T
$SCOPE:
CLR RETRY ;CLEAR RETRY FLAG AN THE START OF EACH TEST
CLR ERRCNT *CLEAR THE MULTIPLE ERROR COUNTER
(LR DATAOR :LOCATION FOR LDGICAL OR OF BAD DATA
(LR ADDROR *LOCATION FOR LOGICAL OR OF ADDRESS
(LR ADDROR+2 *LOCATION FOR UPPFR 6 BITS OF LOGICAL OR OF ADDRESS
(LR PATTOR SLOCATION FOR LOGICAL OR OF PATTERN LOADED
MOV #-1,DATAND *LOCATION FOR LOGICAL AND OF BAD DATA
MOV #-1.ADRAND $LOCATION FOR LOGICAL AND OF ADDRESS
MOV #77.ADRAND+2  :LOCATION FOR UPPER 6 BITS OF LOGICAL AND OF ADDRESS
MOV #=1_PATAND *LOCATION FOR LOGICAL AND OF PATTERN LOADED
MOV #77 EADRES+2  ;RESTORE UPPER 6 BIT LOCATION OF EADRES+2
MOV #77.EADRS2+2  :RESTORE UPPER & BIT LOCATION OF EADRS2+32
18: BIT #B1T14,3SWR ..LOOP ON PRESENT TEST?
BNE $OVER SYES IF SWi4=1
#####START OF CODE FOR THE XOR TESTEREN¥¥
$XTSTR: BR 6% ;:1F RUNNING ON THE 'XOR:! TESTER CHANGE
STHIS INSTRUCTION TO A 'NOP'' (NOP=240)
MOV ANERRVEC,~(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR
MOV #5$ aﬁennvec **SET FOR TIMEOUT
ST ak1 /70 :sTIME OUT ON XOR?
MOV (SP)+, a#enavec : SRESTORE THE ERROR VECTOR
BR $SVLAD 13GO TO THE NEXT TEST
58: CMP (SP)+, (SP)+ CLEAR THE STACK AFTER A TIME OUT
MOV (SP)+,aNERRVEC :RESTORE THE ERROR VECTOR
BR 78 *LOOP ON THE PRESENT TEST
6% : ; #HHHAEND OF CODE FOR THE XOR' TESTERANN AN
8IT ARIT08,a ;;LOOP CN SPEC. TEST?
BEQ 2% ‘BR IF NO
MOV 8SWR, - (SP) *:SET DESIRED TEST NUM. FROM SWR
8IC ASSWAMK, (SP)  ::STRIP AWAY UNDESIRED BITS
ggze <SPJ+.sfsrnn ..gg I?E RIGHT TEST?
28: MOV 1?:766 CPSAVE  :MOVE cpu ERR REG VALUE TO LOC FOR TST :DPM0O1
BIT ABITOO0.CPSAVE  -SEE IF THE POWER MONITOR BIT IS ON *DPMO01
BEQ 2000$ *BRANCH TO CONTINUE ROUTINE IF CLEAR  :DPMOO1
BIC #B§T00,1???66 *CLEAR THE BIT FOUND TO BF SET :DPM001
EMT +177 :CALL SPECIAL POWER FAIL BIT ERROR CALL -DPMOO1
CLRB  $ERFLG :CLEAR THE ERROR FLAG :DPMO01
20008%: QEEB ggarLG "HQSI?N ERROR OCCURRED?
CMPB  SERMAX,S$ERFLG ..nAx ERRORS FOR THIS TEST OCCURRED?
BHI 3¢ R IF NO

00

112
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SCOPE HANDLER ROUTINE

MACRO M1113 SEQUENCE 113

020526 032777 001000 160402 BIT #BIT09,aSWR ::LOOP ON ERROR?

020534 001404 BEQ 4$ ;BR_IF NO

020536 013737 001106 001104 7%: MoV SLPERR,SLPADR  ;:SET LOOP APDRESS TO LAST SCOPE
020544 000446 BR $OVER

020546 105037 001101 48: CLRB $ERFLG ;. ZERC THE ERROR FLAG

020552 005037 001212 CLR $TIMES +sCLEAR THE NUMBER OF ITERATIONS TO MAKE
020556 000415 BR 1$ ;;ESCAPE TO THE NEXT TEST

020560 032777 004000 160350 3%: BIT #BIT11,3SWR ;s INHIBIT ITERATIONS?

020566 V01011 BNE 1% ;:BR IF YES

020570 005737 020150 TST $PASS ..lF FIRST PASS OF PROGRAM

020574 001406 BEQ 1% INHIBIT ITERATIONS

020576 0035237 001102 INC $ICNT : INCREMENT ITERATION COUNT

029602 023737 001212 001102 cMp $TIMES,$SICNT s+ CHECK THE NUMBER OF ITERATIONS MADE
020610 002024 BGE $OVER ::8R IF MORE ITERATION REQUIRED

020612 012737 000001 001102 18: MoV #1,81CNT s+REINITIALIZE THE ITERATION COUNTER
020620 013737 020676 001212 MOV SMXCNT,STIMES  ;.SET NUMBER OF ITERATIONS TO DO
020626 105237 001100 $SVLAD: INCB $TSTNM ¢ COUNT TEST NUMBERS

020632 113737 001100 020146 MovB $TSTNM,$TESTN  ;;SET TEST NUMBER IN APT MAILBOX
020640 011637 001104 MoV (SP) ,$LPADR :+SAVE SCOPE LOOP ADDRESS

020644 011637 001106 MoV (SP) ,SLPERR ;:SAVE ERROR LOOP ADDRESS

020650 005037 001214 CLR $ESCAPE s+ CLEAR THE ESCAPE FROM ERROR ADDRESS
020654 112737 000001 001113 MovB #1,$SERMAX s:ONLY ALLOW ONE(1) ERROR ON NEXT TEST
020662 013777 001100 160250 $OVER: MOV $TSTNM,3DISPLAY ;:DISPLAY TEST NUMBER

020670 013716 001104 MoV $LPADR, (SP) ¢ :FUDGE RETURN ADDRESS

020674 000002 RTI :.FIXES PS

020676 Q00002 $MXCNT: 2. . ¢sMAX. NUMBER OF ITERATIONS

020700 000020 CPSAVE: .WORD 0 sLOCATION TO SAVE CPU ERR REG CONTENTS ;DPM(O1
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4099

020702 000000
020704 105037
026710 113737
020716 005237
020722 010037
020726 010137
020732 010237
020736 010337
020742 010437
020746 010537
020752 105237
020756 001775
020760 013777
020766 032777
020774 001402
020776 01
021002

(=)
N
—
Q
no
o
O=O— =SOOC OSSO0 0O0O S C~——LOO—=0Q00020COOCOOO—2C

OOOCOOOOOCOO0D
AUAIRUROAO PN PINONL RS MIND
— el el e — el — ———h el cadh —
P LT T B T TR PR R R W R )
LA DS BN = OO
2 OMNORNIMNONPIONINOON B

NNO——— OO0 ONNOOONO:

NONSAEOON OO —=2OONEMNOD

020702

177766
000001

000001
001112
000177
020702
020000

002026
001223

000001

001112
021346

K. 9
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020146

020162
021154

.SBTTL ERROR HANDLER ROUTINE

JoRARTARARAARAAA ARk kb hkhhkhhkhedhhhhkhhhkhrhkkihhrdrrrhhhbrst

;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
:*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
;*AND GO TO ERTYPE ON ERROR

+*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

s *SW15=1

ox ERROR

IBSAVE: .WORD

$ERROR: CLRB
Movs
INC
MOV

MOV
MOV
MOV
MOV
7%: INCB

MOV
BIT
BEQ
TYPE
1%: INC
MOV

MovBe
CMPB
BEG
TST8
BNE
MoV
BIT
BEQ

MOvB
mMove

CLRB

BIT
8NE

TYPE
CMPB
MOV8

JSR
21%: BYTE

20%:

HALT ON ERROR
INHIBIT ERROR TYPEGUTS
BELL ON ERROR
LOOP ON ERROR

N : ;ERROR=EMT AND N=ERROR ITEM NUMBER

0 sLOC'N TO HOLD S$ITEMB DURING DUAL ERR
IBSAVE ;CLEAR THE ITEM BYTE SAVE LOCATION
$TSTNM,$TESTN  ;SAVE TEST NUMBER FOR ERROR TYPE OUT
ERRCNT sCOUNT ALL MULTIPLE ERRORS

RO,SREGO sSAVE RO FOR POSSIBLE TYPE OQUT
R1,8REG] s SAVE R1 FOR POSSIBLE TYPE OUT
R2.$REGZ :SAVE RZ FOR POSSIBLE TYPE QUT
R3,$REG3 +SAVE R3 FOR POSSIBLE TYPE QUuT
R&,$REG4 :SAVE R4 FOR POSSIBLE TYPE OUT
R5,$8REG5 :SAVE R5 FOR PQOSSIBLE TYPE OUT
$ERFLG ;s SET THE ERROR FLAG

7% ;;DON'T LET THE FLAG GO TO ZERO

$TSTNM,aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG
quT10.GSUR s BELL ON ERROR?

TIND - SKIP
$BELL JRING BELL
$ERTTL *:COUNT THE NUMBER OF ERRORS

;gP;égsggPC ;;GET ADDRESS OF ERROR INSTRUCTION
9$ERRPC,$ITEMB  ;;STRIP AND SAVE THE ERROR ITEM CODE
#177 $1TEMB :SEE IF THIS IS THE POWER FAIL CALL

2001$ cBRANCH ARCUND ROUTINE IF IT IS

IBSAVE sSEE IF THIS IS THE 2ND ERROR CALL
2000$ sBRANCH IF S0

177766, ,CPSAVE  ;MOVE CPU ERR REG TO CPSAVE FOR TEST
A#B81T00,CPSAVE  ;SEE IF POWER MONITOR BIT IS SET

2001% :BRANCH [F 0K

#B1T00,177766  ,CLEAR THE BIT FOUND SET

SITEMB,IBSAVE  ;MAKE IBSAVE NON-ZERO FOR DUAL CALL
#177,31TEMB ;SET SITEMB TO SPECIAL POWER rAIL PNTR
2001$ ;BRANCH OVER IBSAVE CLEARING

18SAVE sCLEAR IBSAVE SO AFTER 2ND ERROR, EXIT
#BIT13,aSWR . SKIP TYPEOUT IF SETV

20% + s SKIP TYPEQUTS

Pgégﬁ;YPE ;.60 TO USER ERROR ROUTINE

#APTENV,SENV  ::RUNNING IN APT MODE

2 YINO,SKIP APT ERROR REPORT
SITEMB,21$ *:SET ITEM NUMBER AS ERROR NUMBER
8C.$ATY4 * :REPORT FATAL ERROR TO APT

SEQUENCE

s DPMOO1
:DPM001

;DPMC01
:DPM0O01
:DPMO01
:DPMOO1
;DPMOOT
;DPM00O1
:DPM001
;DPMI01T
:DPMOO1
DPM00Y
:DPMOOT
;DPMOON

114
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ERROR HANDLER ROUTINE

021155 000 BYTE 0

021156 000777 22%: BR 22% ;:APT ERROR LOOP

021160 105737 020702 2%: 7578 IBSAVE ;SEE IF POWER _FAIL ERROR CALL - DPMO01
021164 001004 BNE 3% +BRANCH IF NOT =~ HALT NOT ALLOWED :2PMOO1
021166 005777 157744 TST aSWR ¢ ¢HALT ON ERROR

021172 100001 8PL 3$ ¢ SKIP IF CONTINUE

021174 000000 HALT . ;+HALT ON ERROR!

021176 032777 001000 157732 3$: BIT #BIT09,aSWR .+LOOP ON ERROR SWITCH SET?

021204 001405 BEQ 4% ;.BR IF NO

021206 105737 020702 1S18 IBSAVE ;SEE IF THIS IS THE PWR MNTR BIT ERROR ;[PMOO
021212 001257 BNE 7% ;BRANCH BACK IF SO = FUDGING NOT ALLOWED;uPMOO1
021214 013716 001106 MoV SLPERR, (SP) . +FUDGE RETURN FOR LOOPING

021220 005737 001214 48: 18T $ESCAPE ¢ :CHECK FOR AN ESCAPE ADDRESS

021224 001405 BEQ 5% ¢.BR IF NONE

021226 105737 020702 1S18 I8SAVE sSEE IF THIS IS THE PWR MNTR BIT ERROR ;DPM0O1
021232 001247 BNE 78 sBRANCH BACK IF SO = FUDGING NOT ALLOWED;DPMOO1
85}%28 013716 CUi214 55 Mov $ESCAPE, (SP) : ;FUDGE RETURN ADDRESS FOR ESCAPE

021240 022737 022024 000042 (Mp ASENDAD ,a¥42 ;;ACT=11 AUTO-ACCEPT?

021246 001001 BNE 6% ¢ sBRANCH IF NO

gg}ggg 000000 68 HALT s YES

021252 105737 020702 1578 1BSAVE +SEE IF THIS IS THE PWR FAIL ERROR CALL ;DPMOO1
021256 001235 BNE 73 sBRANCH BACK TO CALL ORIGINAL ERR IF SO ;DPMOO1
021260 032777 001000 157650 BIT #SW9,aSWR ;ARE WE LOOPING ON THIS ERROR?

021266 001417 BEQ 10008 +BRANCH IF NOT

021270 012737 177777 177766 MOV #-=1,CPUERR ;CLEAR CPU ERROR REGISTER

021276 042737 177776 177572 BIC #120776 ,MMRO sCLEAN muMORY MANAGEMENT STATUS REGISTER

021304 012737 177777 003032 MoV #-1,TOFLAG s INITIALIZE TRAP FLAG

021312 012737 177777 003224 MOV #-1,(PFLAG sINITIALIZE CP TRAP FLAG

021320 012737 177777 003374 MOV #=1 ,MMFLAG INITIALIZE MEMORY MANAGEMENT TYRAP FLAG

021326 000002 10008: RTI ;RETURN TO TEST
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4101 .SBTTL APT COMMUNICATIONS ROUTINE
s v d e e Y A o v e e e o T e o o S ok o e o o W W W e ok e T ok o e o o o e v e o ke e ol o ok e o o ok o b o o o ok ok S ok e ok

021330 112737 000001 021574 S$ATY1: MOVB #1,8FFLG ::TO REPORT FATAL ERROR
021336 112737 000001 021572 $ATY3: MOVB  #1.$MFLG <:TO TYPE A MESSAGE
021344 000403 BR $ATYC
gg}ggg 112737 000001 021574 §ﬁ}¥é’ MOVB  #1,$FFLG ;:TO ONLY REPORT FATAL ERROR
021354 010046 MOV RO,-(SP) :;:PUSH RO ON STACK
021356 010146 MOV R1.-(5P) +:PUSH R1 ON STACK
021360 105737 021572 TSTB  $MFLG : ISHOULD TYPE A MESSAGE?
021364 001450 BEQ 5% *IF NOT: BR
021366 122737 000001 020162 (MPB  XAPTENV,SENV ..OPERATING UNDER APT?
021374 001031 BNE 3% :IF NOT: BR
021376 132737 000100 020163 BITB  HAPTSPOOL,$ENVM ..SHOULD SPOOL MESSAGES?
021404 001425 BEQ 38 *IF NOT: BR
021406 017600 000004 MOV 84 (SP) ,RO *:GET MESSAGE ADDR.
021412 062766 000002 000004 ADD 42,4 (SP) : :BUMP RETURN ADDR.
021420 005737 020142 1%: TST $MSGTYPE ;:SEE IF DONE W/ LAST XMISSION?
021424 001375 B BNE 1$ S3IF NOT: WAIT
021426 010037 020156 MOV RO, SMSGAD T:PUT ADDR IN MAILBOX
021432 105720 2% : TSTB (RG) + “:FIND END OF MESSAGE
021434 001376 BNE 2s
021436 163700 020156 SuB $MSGAD , RO ;:SUB START OF MESSAGE
021442 006200 ASR RO 13GET MESSAGE LNGTH IN WORDS
021444 010037 020160 MOV RO, $MSGLGT “:PUT LENGTH IN MAILBOX
021450 012737 000004 020142 MOV A6 . $MSGTYPE ::TELL APT TO TAKE MSG.
021456 000413 BR 5%
021460 017637 000004 021504 3§: MOV 34 (SP) . 4% :;PUT MSG ADDR IN JSR LINKAGE
021466 062766 000002 000004 ADD ¥2,4L(SP) -BUMP RETURN ADDRESS
021474 013746 177776 MOV 179776,-(SP) < :PUSH 179776 ON STACK
021500 004737 022200 JSR PC,STYPE :3CALL TYPE MACRO
851?82 000000 gg: JWORD O
021506 105737 021574 108: TSTB  $FFLG ::SHOULD REPORT FATAL ERROR?
021512 001416 BEQ 12% <:1F NOT: BR
021514 005737 020162 ST $SENV ; $RUNNING unoen APT?
021520 001413 BEQ 12% “IF NOT:
021522 005737 020142 11$: TsT $MSGTYPE ..FINISHED LAST MESSAGE?
021526 001375 BNE 118 CIF NOT: WAIT
021530 017637 000004 020144 MoV 24 (SP) ,$FATAL  ::GET ERROR #
021536 062766 000002 000004 ADD #2.4(SP) -BUMP RETURN ADDR.
021544 005237 020142 INC $MSGTYPE seTELL APT 10 TAKE ERROR
021550 105037 021574 128: CLRB  S$FFLG “:CLEAR FATAL FLAG
021554 105037 021573 CLRB  SLFLG »*CLEAR LOG FLAG
021560 105037 021572 (LRB  SMFLG 1 :CLEAR MESSAGE FLAG
021564 012601 MOV (SP)+,R1 YiPOP STACK INTO R1
021566 012600 MOV (SP)+.R0 *:POP STACK INTC RO
021570 000207 RTS PC **RETURN
021572 000 $MFLG: .BYTE 0 T:MESSG. FLAG
021573 000 $LFLG: .BYTE 0 11106 FLAG
021574 000 $FFLG: '?Géﬁ 0 :sFATAL FLAG

000200 APTSIZE=200

000001 APTENV=001

003100 APTSPOOL=100

000040 APTCSUP=040

T TR e e L Lt mm E e ima = bt —
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END OF PASS ROUTINE

4103 .SBTTL END OF PASS ROUTINE

S RIRARR KRR AR AR KA A AR R e T de s e R

; *INCREMENT THE PASS NUMBER ($PASS)

:*INDICATE END-OF-PROGRAM AFTER 1 PASSES THRU THE PROGRAM '
;*TYPE "'END PASS AXXXXX TOTAL NUMBER OF ERRORS SINCF LAST REPORT YYYYY'
s *WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS

;*IF SW12=1 INHIBIT TRACE TRAF

:*IF THERES A MONITOR GO 7O IT

;*IF THERE ISN'T JUMP TO LOOP

$EOP:

021576
021576 000004 SCOPE JLOOP ON LAST TEST
021600 005u37 177572 CLR MMRO “TURN OFF FULL RELGCATION
02160« 005037 172516 CLR MMR3 ‘DISABLE THE UNIBUS MAP
021610 104414 T8ITR JRESTORE THE T BIT IF IT WAS ON
021612 005037 001100 CLR $TSTNM *s7ERD THE TEST NUMBER
021616 005037 001212 CLR $TIMES 13ZERO THE NUMBER OF ITERATIONS
021622 005237 020150 INC $PASS ;> INCREMENT THE PASS NUMBER
021626 042737 100000 020150 BIC #100000,$PASS  ::DON'T ALLOW A NEG. NUMBER
021634 005327 DEC (PC)+ 3 3LOOP?
021636 000001 $EOPCT: .WORD 1
021640 003075 BGT $DNAGN s s YES
021642 012737 MOV (PLJv,a(PL)+ J:RESTORE COUNTER
001644 000007 SENDCT: .WORD 1
021646 021636 $EOPCT
021650 104401 021656 TYPE  ,45% ;s TYPE ASCIZ STRING
021654 00 .07 BR 64$ *SGET OVER THE ASCIZ
;2658 LASCIZ  <12><15>/END PASS #/
021674 648
021674 013746 020150 MOV $PASS,=(SP) ::SAVE $PASS FOR TYPEOUT
;2 TYPE PASS NUMBER
021700 104405 TYPDS J+G0 TYPE--DECIMAL ASCII WITH SIGN
021702 005737 001110 TST $LRTTL :SEE IF THERE ARE ANY ERRORS TO REPORT :DPMCO1
021706 00?427 BEQ 1000% JBRANCH AROUNT MESSAGE PRINT IF NOT ;DPMOO1
021710 17401 021716 TYPE  ,67$ Vi TYPE ASCI7 STRING
021714 00041 BR 468 *:GET OVER THE ASCIZ
021760 ggg7$= JASCIZ / TOTAL ERRORS SINCE LAST REPORT /
021760 213746 001110 MoV $ERTIL,~(SP)  :;SAVE SERTTL FOR TYPEOUT
;2 TOTAL NUMBER OF ERRORS
021764 104405 TYPDS 260 TYPE-=DECIMAL ASCIT WITH SIGN
021766 104401 001223 10008: TYPE $CALF :*TYPE CARRIAGE RETURN, LINE FEED
021772 005037 001110 CLR $ERTTL **CLEAR ERROR TOTAL
021776 013700 000042 $GET42: MOV aNG2,RO <3GET MONITOR ADDRESS
022002 001414 BEQ $DCAGN : :BRANCH IF NO MONITOR
022004 005946 CLR ~{SP) T:INSURE THE "T' BIT IS CLEAR
ogzoog 012746 022014 MOV #$CLR.T,=(SP)  ::SETUP FOR AN RTI OR RTT
002012 000426 BR $RTRN ::G0_DO AN RTI OR RTT TQ LOAD Ti'f PSW
JsWITH A CLEARED 'T'' BIT
022014 $CLR.T: )
0 5014 013700 000042 MOV aN42.RO ::INSURE RO CONTAINS THE MONITORS
022020 001405 BEQ $DOAGN :*RETURN ADDRESS
022002 gugos RESETY **CLEAR THE WORLD
022024 004710 $ENDAD: JSR PC, (RO) +5G0 TO MONITOR
032096 000240 NOF :*SAVE ROOM
022030 000240 NOP ::FOR
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END OF PASS ROUTINE

022032 000240
022034

02003 104400
02036 02716
022042 032777
022050 001005
022052 005137
022056 100402
022060 052716
022064 012746
022070 000002
022072

022072 000137
022074 010606
022076 000000
022100 377

022076

000020
022072

377

B 10
MACRO M1113 11-JAN-B2 11:27 PAGE 95-1

$DOAGN:

157066

1%:
$RTRN:

$LOOP:

$RTNAD: .,

$1BIT:

000 S$ENULL: .

#20, (SP)
q81f12 ASWR

$1817T
1

$
#20, (SP)
#$LOOP ,=(SP)

N (PC)+
LOOP

0
-1'-1 ‘0

$3ACTN

;sPUSH OLD PSW AND PC ON STACK
::CLEAR THE "T'' BIT
..RUN gITH TRACE TRAP?

R IF NO
:31S 1T TIME FOR TR: "E TRAP
;:BR_If NO
s+ SET TRACE TRAP
s¢JUMP TO START OF TEST
..RETURN*-THIS IS CHANGED TO

:AN TRTT' IF "RIT' IS A LEGAL

: s INSTRUCTION

JRETURN

;:U'T"* BIT STATE INDICATOR
..NULL CHARACTER STRING

SEQUENCE
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SAVE AND RESTORE RO-R5 ROUTIMES

4105 .SBTTL SAVE AND RESTORE RO-RS ROUTINES
******k*******w************************************************
: *SAVE RO=-RS
:#CALL:
P SAVREG
*upon RETURN FROM $SAVREG THE STACK WILL LOOK LIKE:
*TOP---(+16)
ix 42===(+18)
ih +4-=~R5
% +6==~Ré
1% $8-e=R3
: w410===R2
s#+1e---R1
;% +14=---R0
022104 $SAVREG:
022104 010046 MOV RO, ~(SP) ::PUSH RO ON STACK
022106 010146 MOV R1,-(SP) ::PUSH R1 ON STACK
022110 010246 MOV R2.~(SP) :3PUSH R2 ON STACK
022112 010346 MOV R3,~(SP) ::PUSH R3 ON STACLK
022114 010446 MOV R4, =(SP) :1PUSH R4 ON STACK
022116 010546 MOV RS, =(SP) :3PUSH R5 ON STACK
022120 016646 000022 MOV 22(SP),~(SP)  ::SAVE PS OF MAIN FLOW
022124 016646 000022 MOV 22(SP),~(SP)  ::SAVE PC OF MAIN FLOW
022130 016646 000022 MOV 22(SP),-(SP)  ::SAVE PS OF CALL
022134 016646 000022 MOV 22(SP),=(SP)  ::SAVE PC OF CALL
022140 000002 RTI
; *RESTORE RO-R5
ACALL:
RESREG
022142 SRESREG: ,
022142 012665 000022 MOV (SP)+,22(SP)  ;;RESTORE PC OF CALL
022146 012666 000022 MOV (SP)+,22(SP)  :;RESTORE PS OF CALL
022152 012666 000022 MOV (SP)+,02(SP)  ::RESTORE PC OF MAIN FLOW
022156 012666 000022 MOV (SP)+,22(SP)  ;:RESTORE PS OF MAIN FLOW
022162 012605 MOV (SP)+.RS ::POP STACK INTO RS
022164 012604 MOV (SP)+,Rd ::POP STACK INTO Ré&
022166 012603 MOV (SP)+,R3 ::POP STACK INTO R3
022170 012602 MOV (SP)+,R2 ::POP STACK INTO R2
022172 012601 MOV (SP)+ RI ::POP STACK INTO Ri
022176 012600 MOV (SP)+,R0 ;3POP STACK INTO RO
022176 000002 RTI
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022364 000?70
022366 112716

001155

000002
000001

000100

022250
021336

000040

000002
000011
000200

022540

022412
001154

001152
000001

7 6353

000040

020162
020163

020163

.SBTTL TYPE ROUTINE
PRI RIKERRIRNKNKARAKERRERFRKRARNCRNARANANRRR AN AR AR AR AN Ak

*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE,
:*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

*NOTE1 SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
*NOTE2 $SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
°*NOTE3 $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
CALL:
*1) USING A TRAP INSTRUCTION
oR TYPE JMESADR $3MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
:*
S TYPE
s MESADR
. %
$TYPE: TSTB $TPFLG s+1S THERE A TERMINAL?
BPL 1% s:BR IF YES
HALT JJHALT HERE IF ND TERMINAL
BR 25 J:LEAVE
18: MOV RO,-(SP) 2 :SAVE RO
MOV a2(SP) R0 ;2GET ADDRESS QF ASCIZ STRING
CMPB #APTENV,SENV + RUNNING IN APT MCDE
BNE 62% ;:NO,GO CHECK FOR APT CONSOLE
BIT8B AAPTSPOOL , SENVM ..SPOOL MESSAGE TO APT
BEQ 62% 2+ND,G0 CHECK FOR CONSOLE
MoV RO,61% SEfUP MESSAGE ADDRESS FOR APT
JSR PC, "$ATY3 ..SPOOL MESSAGE TO APT
61%: WORD O ; sMESSAGE ADDRESS
62%: BITB #APTCSUP,SENVM ;:APT CONSOLE SUPPRESSED
BNE 603 J3YES,SKIP TYPE QUT
28: MOVB (RO)+,-(SP) ,.PUSH CHARACTER TO BE TYPED ONTO STACK
BNE 43 J:BR IF IT ISN'T THE TERMINATOR
TST (SP)+ 2:1F TERMINATOR POP IT OFF THE STACK
60%: MOV (SP)+,R0 JJRESTORE RO
3s: ADD A2,(SP) : tADJUST RETURN PC
RTI 2 JRETURN
4%:; ggga ggT.(SP) 2 JBRANCH IF <HT>
gnEB ggRLF,(SPJ ::BRANCH IF NOT <CRLF>
TST (SP)+ JPOP  <CR><LF> EQUIV
;EEEF ssTYPE A (R AND LF
CLRB $CHARCNT s sCLEAR CHARACTER COUNT
BR 28 ..GET NEXT CHARACTER
5%: JSR PC,STYPEC ;:60 TYPE THIS CHARACTER
68: CMFB SFfLLC {SP)+ ::IS IT TIME FOR FILLER CHARS.?
BNE 23 ;2 JF NO GO GET NEXT CHAR.
MOV $NULL ,=(SP) ..GET # OF FILLER CHARS. NEEDED
s:AND THE NULL CHAR.
7%: DECB 1(SP) ..DOES A NULL NEED TO BE TYPEN?
BLT 6$ +BR IF NO--GO POP THE NULL OFF OF STACK
JSR PC,$TYPEC ..GO TYPE A NULL
DECB SEHARCNY ..DOOQOT COUNT AS A COUNT

BR
-HORIZONTAL TAB PROCESSOR
8s: MOVB &' ,(SP) : sREPLACE TAB WITH SPACE

0_10
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TYPE ROUTINE '

022372 004737 022412 9%: JSR PC,$TYPEC ;TYPE A SPACE

022376 132737 000007 022540 BITB  47.$CHARCNT ..BRANCH IF NOT AT

022404 001372 BNE 0% STOP

022406 005726 ST (5P) 4+ ,,POP SPACE OFF STACK

022410 000724 BR 2% *2GET NEXT CHARACTER

022412 $TYPEC:

022412 105777 156524 TSTB  as$TKS ..CHAR 1~ KYBD BUFFER? ;MJD0O1
022416 100022 BPL 108 ‘BRI *MJD001
022420 017746 156520 MOV a$TKB,=(SP) +:GET CHAR *MJD001
022424 042716 177600 BIC #177600,(5P)  ::STRIP EXTRANEOUS BITS *MJD001
022430 122716 000023 CMP8  #SXOFF, (SP) *3WAS CHAR XOFF *MJD001
022434 001012 BNE 1028 1:BR IF NOT *MJD001
022436 1018: *MJDN01
022436 105777 156500 TSTB  a$TKS : :WAIT FOR CHAR *MJDOO1
022442 100375 BPL 101$ *MJDO01
022444 117716 156474 MOVB  a$TKB, (SP) ;GET CHAR +MJDOO1
022450 042716 177600 BIC #177600, (5P) ..srnxp 1T *MJD001
022454 122716 000021 CMPB  H#$XON, ($P) S3WAS IT XON? *MJDOO1
022460 001366 BNE 101$ $3BR IF NOT +MJD001
022462 1028: *MJD001
022462 005726 ST (SP)+ :dFIX STACK *MJD001
022464 108 : *MJD0O1
022464 105777 156456 ISTB  a$TPS ;:WAIT UNTIL PRINTER IS READY

022470 100375 BPL 108 ;MJD0O1
022472 126627 000002 000021 CMPB  2(SP),ASXON ;1S CHARACTER A RAMDOM XON? *RANOO1
022500 001420 BEQ $TYPEX s SBRANCH IF YES sRANOO1
022502 116677 000002 156440 MOVB  2(SP),a$TPB *:LOAD CHAR TO BE TYPED INTO DATA REG.

022510 122766 000015 000002 (MPR  ACR,2(SP) ::IS CHARACTER A CARRIAGE RETURN?

022516 001003 BNE 1$ *SBRANCH IF NO

022520 105037 022540 CLRB  SCHARCNT L 3YES-=CLEAR CHARACTER COUNT

022524 000406 BR $TYPEX SIEXIT

022526 122766 000012 000002 1$: CMPB  #LF.2(SP) ++IS CHARACTER A LINE FEED?

022534 001402 BEQ $TYPEX “BRANCH IF YES

022536 105227 INCB  (PC)+ :3COUNT THE CHARACTER

022540 000000 $CHARCNT: .WORD 0 ;s CHARACTER COUNT STORAGE

022542 000207 $TYPEX: RTS PC




F 10
CKKUAED_11/24/44 UBI MAP MACRO M1113 11-JAN-82 11:27 PAGE 98 SEQUENCE
BINARY TO OCTAL (ASCII) AND TYPE

4109 SBTTL BINARY TO OCTAL (ASCII) AND TYPE

SRRIAARARARKARIARKARTRAKEURRRIRI R AR R AR R Ak At Ao e e o
*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
:*OCTAL (ASCII) NUMBER AND TYPE IT
; *$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

SxCALL :
,* MOV NUM,=-(SP) ;oNUMBER TO BE TYEED
ok TYPOS ;sCALL FOR TYPEOUS
o % .BYTE N J:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
o ¥ BYTE M 1:M=1 0RO
™ ;;1=TYPE LEADING ZEROS
. % ;0=SUPPRESS LEADING ZEROS
"k

¢ *$TYPON-~-~ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
;*$TYPOS OR $TYPOC

;*CALL:

iw MOV NUM, - (SP) :sNUMBER 10O EE TYPED

;* TYPON s:CALL FOR TYPEOUT

.*$LEEOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

:* MOV NUM,=(SP) ..NUHBER 10 BE TYPED

TYPOC sCALL FOR TYPEOUT

022544 017646 000000 $TYPOS: MoV a{sP),-(SP) :5PICKUP_THE MODE
022550 116637 000001 022767 MOVB 1(SP),$0F1'L +sLOAD ZERO FILL SWITCH
022556 112637 022771 Mova (SP)+.$0MODE+1 s sNUMBER OF DIGITS TO TYPE
022562 062716 000002 ADD #2,(S5P) 2 +ADJV'ST RETURN ADDRESS
022566 000406 BR $TYPON
022570 112737 000001 022767 $TYPOC: MOVB #1,80FILL s¢SET THE ZERO FILL SWITCH
022576 112737 000006 022771 MOVB #6 . SOMODE +1 ;+SET FOR SIX(6) DIGITS
022604 112737 000005 022766 S$TYPON: MOVB #5.$0CNT soSET THE ITERATION COUNT
022612 010346 MoV R3,-(SP) :sSAVE R3
022614 010446 MOV R4 ,-(SP) ::SAVE Ré
022616 010546 MoV R5,-(SP) 2 :SAVE R3
022620 113704 022771 MOVB $OMODE+1,R4 :;GET THE NUMBER OF DIGITS TO TYPE
022624 005404 NEG R4
022626 062704 000006 ADD #6,Ré « ¢ SUBTRACT IT FOR MAX. ALLOWED
022632 110437 022770 MOVB R4 ,$OMODE ;¢ SAVE IT FOR USE
022636 113704 022767 Mova $OFILL R4 ;sGET THE ZERO FILL SWITCH
022642 016605 000012 MOV 12(SP).R5 ;cPICKUP THE INPU! NUMBER
022646 005003 CLR R3 :;CLEAR THE OUTPUT WORD
022650 006105 18: ROL R5 ..ROTATE MSB INTO *'C"
022652 000404 B8R 3% :GO DO M
0%2654 006105 2%: ROL R3 ; :FORM THIS DIGIT
022656 006105 ROL RS
022660 006105 ROL R5
022662 010503 MOV R3,R3
022664 006103 3%: ROL R3 ;¢GET LSB OF THIS DIGIT
022666 105337 022770 DECB $0MODE ..TYPE THIS DIGIT?
022672 100016 BPL ’$ :BR_IF NO
022674 042703 177770 BIC #177770,R3 ..GET RID OF JUNK
022700 001002 BNE 48 ;s TEST FOR O
022702 005704 TST R4 ..SUPPRESS THIS 0?
022704 001403 BEQ 5% :BR 1F YES
022706 005204 4$: INC Ré& ..DUN T_SUPPRESS ANYMORE 0°'S
022710 052703 000060 BIS #'0,R3 sMAKE THIS DIGIT ASCII
022714 052703 000040 5%: BIS #' ,R3 :iMAKE ASCII IF NOT ALREADY
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000002 000004

MOVB
TYPE
7%: DECB
867
BLT
INC
BR
6%: MOV
MOV
MOV
MOV
MOV
RT1
8%: BYTE
.BYTE
$OCNT: .BYTE
$OFILL: .BYTE
$OMODE: .WORD

::SAVE FOR TYPING

$:G0 TYPE THIS DIGIT

2 2COUNT BY 1

J:BR IF MORE T0 ©O

::BR IF DONE

2 s INSURE LAST DIGIT ISN'T A BLANK
::60 DO THE LAST DIGIT
:JRESTORE RS

JsRESTORE R4

: sRESTORE R3

$3SET THE STACK FOR RETURNING

s «+RETURN

;sSTORAGE FOR ASCII DIGIT

s TERMINATOR FOR TYPE ROUTINE
2sUCTAL DIGIT COUNTER

J2IERO FILL SWITCH

: sNUMBER OF DIGITS TO TYPE

SEQUENCE
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

ARN SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
SREEAREEKRRREEARIAR IR AU AR ARARRARKAN KRR RNRR AR AR R AWk
'*TPIS ROUTINE IS USED TO CHANGE A 16~BIT BINARY NUMBER TO A 5-DIGIT
s*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
: *NUMBER 1S POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
:*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
s*REPLACED WITH SPACES.

SEQUENCE 124

s*CALL:
3 MOV NUM,=-(SP) ;2PUT THE BINARY NUMBER ON THE STACK
% TYPDS ;260 TO THE ROUTINE
022772 $TYPDS:
022772 010046 MOV RO,=(SP) :2PUSH RQ ON STACK
022774 010146 MOV R1,=(SP) ;s +PUSH R1 ON STACK
022776 (010246 MOV R2.,~{SP) 22PUSH R2 ON STACK
023000 010346 MOV R3,=-(SP) ;2PUSH R3 ON STACK
023002 010546 MOV RS,=(SP) ;:PUSH R5 ON STACK
023004 012746 020200 MOV #26200,-(SP) 22SET BLANK SWITCH AND SIGN
023010 016605 000020 MOV 20(SP) RS ;:GET THE INPUT NUMBER
023014 100004 BPL 1$ 1:BR IF INPUT IS POS.
023016 005405 NEG RS P IMAKE THE BINARY NUMBER POS.
023020 112766 000055 000001 MOV8 #'=,1(SP) JsMAKE THE ASCII NUMBER NEG.
023026 005000 18: CLR RO :sZERD THE CONSTANTS INDEX
023030 012703 023206 MOV #SDBLK R3 ::SETUP THE OUTPUT POINTER
023034 1 23 000040 MOvV8 # (R3 )+ 32SET THE FIRST CHARACTER TO A BLANK
023040 005002 2%: CLR Re ;3CLEAR THE BCD NUMBER
023042 0 023176 MOV $DTBL (RO) ,R1 :3GET THE CONSTANT
023046 1 38: sSus 1,R5 ;2FORM THIS BCD DIGIT
023050 0 BLT ::BR IF DONE
023052 0 INC R2 ;s INCREASFE THE BCD DIGIT BY 1
023054 0 BR 33
023056 0 4$: ADD R1,R5 ;cADD BACK THE CONSTANT
023060 0 TST R2 ;2CHECK IF BCD DIGIT=0
023062 0 BNE 5% J:FALL THROUGH IF 0
023064 1 7ST8B (SP) ..STILL DOING LEADING Q'S?
023066 1 BMI 78 :BR IF YES
023070 1 5%: ASLB (SP) 2 IMSD?
023072 1 BCC 68 ..BR IF NO
023074 1 000001 MOVB 1(SP) <1(R3) :2YES==SET THE SIGN
023102 0O 000060 6%: BIS 0. 2 ssMAKE THE BCD DIGIT ASCII
023106 0 000040 7%: BIS RZ J2MAKE IT A SPACE IF NOT ALREADY A DIGIT
023112 1 MOVB RZ (R3)+ :3PUT THIS CHARACTER IN THE OQOUTPUT BUFFER
023114 0 TST (RO) + :3JUST INCREMENTING
023116 0 000010 CMP RO,410 :2CHECK THE TABLE INDEX
023122 0 BLY 2% :3G0 DO THE NEXT DIGIT
023124 ( BGT 8% ::G0 TO EXIT
023126 0 MOV R5,R2 :+GET THE LSD
023130 O BR 63 ..GO CHANGE TO ASCII
023132 1 8$: T1STB (SP)+ ‘e WAS THE LSD THE FIRST NON-ZERO?
023134 1 BPL 9s :BR IF NO
023136 1 177777 MOVB -1(SP),-2(R3)  ::YES~~SET THE SIGN FOR TYPING
023144 1 9%: CLRB (R3) :sSET THE TERMINATOR
023146 0 MOV (SP)+,RS :2POP STACK INTO RS
023150 0 MOV (SP)+, R3 :;POP STACK TNTO R3
023152 0 MOV (SP)+.R2 ::POP STACK .NTO R?
023154 0 MOV (SP)+, R1 ;2POP STACK INTO R1
023156 0 MoV (SP)+.RO J3POP STACK INTO RO
023160 1 023206 TYPE L3DBLK ::NOW TYPE THE NUMBER




CKKUAED 11/24/44 UBI MAP
CONVERT BINARY TO DECIMA

64 016666
012616
000002
023420
001750
000144
000012

ewlalelelelelele
QOO
N~ PO

I 10
MACRO M1113 11-JAN-82 11:27 PAGE 99-1
L AND TYPE ROUTINE

000002 000004 MoV %

R
$DTBL: 10000,

$OBLK :

¢ sADJUST THE STACK
s sRETURN TO USER

SEQUENCE 125

e
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TTY INPUT ROUTINE

4113

023216
023220
023226
023232
023234
023242
023250
023256
023260

023326
023334
023336
023344

023346

023424
023430

042766
000002

Ot ) e e ) b () et wmd =k e O O O
G =2 g O L= = L == LN NN O WA N O

155652
177600
000621
000004
000004
000004

000040

023454
023464

000177
001222
023452
023452
000015

177777
001224

MACRO M1113

000002

000004
000004
000023

000021
000140
000175
000004

J 10
11=-JAN=-82 11:27 PAGE 100

SBTTL TTY INPUT ROUTINE
i s T e e T R 2 P T T P e T TS

ENABL
DSABL

LSB
LS8

SEQUENCE

LA LIS L ARttt s il iss i sl st ittt it s s s it sy

*THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

$*CALL:

'*
.
»

$RDCHR:
1%:

2%:
3$:

45'

RDCHR

RETURN HERE

MOV
MOV
TST8
BPL
mMova
8IC
CMP
BNE
7578
BPL
MOVB
BIC
CMP
BNE
BR
CMP
BEQ
CMpP
BLT
CMP
BGT
BIC
RTI

(SP) ,=(SP)
4(SPS,2(sP)
Hi

A$TKB, 4 (5P)

AAC<177>,4(SP)

L(SP) , 423
38

as$TKS

2$

as$TKB, - (SP)
#AC177., (SP)
(SP)+,4#21
gsp>.#sxo~
gsp),#140
4(SP) ,#175
43

#40,4 (SP)

Dol paly
L2 .

;. INPUT A SINGLE CHARACTER FROM THE TTY
s sCHARACTER 1S ON THE STA
s:WITH PARITY BIT STRIPPED OFF

;sPUSH DOWN THE PC

s +SAVE THE PS

scWAIT FOR

;A _CHARACTER

s ;READ THE TTY

::GET RID OF JUNK IF ANY
s.1S IT A CONTROL-S?

s :BRANCH IF NO

s:WAIT FOR A CHARACTER
s:LONP UNTIL ITS THERE
+:GET CHARACTER

;MAKE IT 7-8BIT ASCI1I
;:18 1T _A CONTROL-Q?
s+ IF NOT DISCARD IT
s:YES, RESUME

;215 IT A RANDOM XON?
s ;BRANCH IF YES

2+1IS IT UPPER CASE?

s +BRANCH IF YES

:.1S IT A SPECIAL CHAR?
s sBRANCH IF YES

s :MAKE IT UPPER (ASE
;.60 BACK TO USER

'sRANOO1
:RANOO1

SARAKRA KRN AN AN AR AR RN RERAANARAAARANARARARR RN AR AR N Rk hode ko dedeor

:*THIS ROUTINE WILL INPUT A STRING FROM THE TTY

sxCALL:

'*

;t

[
$RDLIN:
1%:

2%:

10%:
4%

RDLIN

RETURN HERE

MOV R3,=(SP)
MOV ASTTYIN,R3
CMP ASTTYIN+S. ,R3
BLOS 43

RDCHR

MOVB  (SP)+,(R3)
CMPB  #177.(R3)
BNE 3s

TYPE $QUES

BR is

MOVB  (R3),9%
TYPE %

CMPB  #15,(R3)+
BNE 28

CLRB  =1(R3)
TYPE  LSLF

MOV (SP)+,R3

::INPUT A STRING FROM THE TTY
:;ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
.aggs?INgTOR WILL BE A BYTE OF ALL 0'S

::GET_ADDRESS
..BUFFER FULL?
sBR IF YES
;G0 _READ ONE CHARACTER FROM THE TTY
..GET CHARACTER
¢21S 1T A RUBOUT
::SKIP IF NOT
s TYPE A '
;. CLEAR THE BUFFER _AND LOOP
:cECHO THE CHARACTER

s :CHECK FOR RETURN
;.LOOP IF NOT RETURN

s+ CLEAR RETURN (THE 15)
s.TYPE A LINE FEED

s sRESTORE R3

126
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TTY INPUT ROUTINE

ACRO M1113  11-JAN-82

023432 011646 MoV
023434 016666 000004 000002 MOV
023642 012766 023454 000004 MoV
023450 000002 RTI
023452 000 9%: .BYTE
023453 000 .BYTE
023454 $TTYIN: .BLKB
023464 136 125 015 $CNTLU: .ASCIZ
023471 136 107 015 SCNTLG: .ASCIZ
023476 015 012 123 $MSWR: ,ASCIZ
023507 040 040 116 $MNEW: LASCIZ

K 10
11:27 PAGE 100-1

o~
—n D
~O—
Ly
—g [
=D~
- ~EN
SO
0 S
(7,
]

St

-_—t P e
b4 [y § ot

AN OD [~
2V S

SEQUENCE

s :ADJUST THE STACK AND PUT ADDRESS OF THE
il FIRST ASCII CHARACTER ON IT

2 2RETURN

;2 STORAGE FOR ASCII CHAR, TO TYPE
;s TERMINATOR

; sRESERVE 8 QYTES FOR TTY INPUT
;2 CONTROL 'U'

;$CONTROL ''6"'
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TRAP DECODER
4115

OO0 OO0 OQO
PNIRORS PORFINININSIND
NN (NN LA N
LnvaLn wLiaauniuawaunun
e DMWY
NS OSNIOONNO

023554
023556
023560
023562
023564
023566
023570

010046
016600
005740
111000
006300
016000
000200

011646
016666
000002

023542
022200
022570
022544
022604
022772
023216
023346
005630
022104
022142
002726
002754
005630

MACRO M1113

000002

023554

000004 000002

SBTTL TRAP DECODER

R R e T L L T e e P AR L s LL
*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ''TRAP'' INSTRUCTION
s*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
:*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL

: *GC TO THAT ROUTINE.

$TRAP: MOV
MOV
ST
MOVB
ASL

MoV

RTS
;THIS I& USE TGO HANDLE THE "GETPRI“ MACRO

§TRAP2: MOV
MOV
RTI

.SBTTL TRAP TABLE
s*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
*BY THER;&??PE INSTRUCTION,

Ty . i A S

§TRPAD: .
$

$RDOCT

L 10
11-JAN=-82 11:27 PAGE 101

SEQUENCE 128

RO,-(SP) ;3 SAVE RO

2(SP) RO s sGEY TRAP ADDRESS

-(RO) s sBACKUP 8Y 2

(RO} ,RO ;:GET RIGHT BYTE OF TRAP

RO +sPOSITION FOR INDEXING
$TRPAD(RO) ,RC ..INDEX TO TABLE
RO ;GO TO ROUTINE
(SP) ,~(SP)

: sMOVE THE PC DOWN
4(sPS. 2<sp)

:+MOVE THE PSW DOWN
s sRESTORE 1HE PSW

$TRAPZ

s CALL=TYPE TRAP+1(104401) TTY TYPEQUT ROUTINE

s CALL=TYPO', TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
s CALL=TYPUS TRAP+3(106403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
;¢ CALL=TYPON TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST CALL?

¢ s CALL=TYFDS TRAP+5(104405) TYPE DECIMAL NUMBER (WITH SIGN)

¢+ CALL=RCCHR TRAP+6(104406) TTY TYPEIN CHARACTER ROUTINE

¢ s CALL=RDLIN TRAP+7(104407) TTY TYPEIN STRING ROUTINE

¢ CALL=RDOCT TRAP+10(104410) READ AN OCTAL NUMBER FROM TTY

. sCALL=SAVREG  TRAP+11(104411) SAVE RO-R5 ROUTINE

;s CALL=RESREG  TRAP+12(104412) RESTORF RO~-R5 ROUTINE

;. CALL=TBITO TRAP+13(104413) THIS WILL TURN OFF T BIT TRAPPING

s+ CALL=TBITR TRAP+14(104414) THIS WILL RETURN THE T BIT 10 PREVIOUS CONDI
;¢ CALL=RDOCT TRAP+15(104415) READ OCTAL NUMBER
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POWER DOWN AND UP ROUTINES

4120

023772
4121 023774
4122

jolelele elelelolelole]eloe
P D o Qinar Qe G Gar Ger G G G- Giur Joumr
COMNNONOOOODOOMNN
NOSNI NS N = O~~~
SO NN B B PP I B LA
RON~IPIOIPP OO

677
605

OO—=0O00O0COCOOOOOOCO0
PEY Y o PRUFPEE S ST S e o Law ] e B P

023766
000340

023772
155224

023610
000340

000020
022076

015

MACRO M1113

000024

000024

000024
000026

000002

120

M 10
11-JAN~82 11:27 PAGE 102 SEQUENCE

SBITL POWER DOWN AND UP ROUTINES

SRR A Kt e o e e s B A e T e o o e e o ol R ok i o kb e ok e ok o ke ok ke ok s ok ks ok Sl ok R ko

*POWER DOWN ROUTINE
$PWRDN: MOV A#$ILLUP,a#PWRVEC ::SET FOR FAST UP
MOV #340, a#PWRVEC+2 ,,ﬁR :7
MoV RO,=-(SP) ..PUSH RO ON STACK
MOV R1.-(SP) ::PUSH R1 ON STACK
MOV RZ2,-(SP) s +PUSH R2 ON STACK
MOV R3,~(SP) *3PUSH R3 ON STACK
MOV R&,-(SP) *:PUSH R4 ON STACK
MOV RS,=(SP) Y:PUSH RS ON STACK
MOV SWR,~(SP) ; ;PUSH @SWR ON STACK
MOV SP.$SAVR6 :SAVE SP
ERET #$PWRUP, R#PWRVEC” *;SET UP VECTOR
BR =2 : :HANG UP
**t*****tt**t**ﬁ************i*k***tt*t*******t*t***t******k****
‘BOMER UP ROUTINE
$PWRUP: MOV #$ILLUP, APWRVEC ;:SET FOR FAST DOWN
MOV $SAVRG, SP :GET SP
CLR $SAVR6 “SWAIT LOOP FOR THE TTY
18: INC $SAVR6 S:WAIT FOR THE INC
BNE 1$ S:0F  WORD
MOV (SP)+,aSWR SPOP STACK INTO aSwR
MOV (SP)+,RS *POP STACK INTO RS
MOV (SP) +,Ré “:POP STACK INTO R&
MOV (SP)+,R3 S *POP STACK INTO R3
MOV (SP)+,R2 T POP STACK INTO R?
MOV (SP)+.R1 ::POP STACK INTO RI
MOV (SP)+.RO *POP STACK INTO RO
MOV #SPWRDN, a#PWRVEC' *;SET UP THE POWER DOWN VECTOR
MOV #340,#PURVEC+2 ;:PRIO:7
TYPE + REPORT THE POWER FAILURE
SPWRMG: ,WORD  PWRMSG :SPOWER FAIL MESSAGE POINTER
MOV (PC)+, (SP) ; SRESTART AT START
$PWRAD: .WORD  START SRESTART ADDRESS
BIC #20,2(SP) ::CLEAR “'T BIT
g%§ $T8IT ::CLEAR THE "T'" BIT FLAG
$ILLUP: HALT ;;THE_POMER UP SEQUENCE WAS STARTED
BR =2 :: BEFORE THE POWER DOWN WAS COMPLETE
$SAVRG: 0 *PUT THE SP HERE

PWRMSG: .AS(IZ
+EVEN

<12><15>?POWER FAILURE RESTARTING PROGRAM?

129
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N 10
MACRO M1113 11-JAN-82 11:27 PAGE 103

DOUBLE LENGTH BINARY TO GCTAL ASCII CONVERT ROUTINE
SBTTL DOUBLE LENGTH BINARY TO OCTAL ASCI] CONVERT ROUTINE

JRAEAAR KRR AR RN AN SRR AN A R AR AR Ak Ak Rk kA ks kb kA ik

:*THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN
SAUNSIGNED OCTAL ASCIZ NUMBER.

4124

024142

O=OOOOCCO—=
— e (O b ) D 3 )
CQUING NN O
PO = =~ NN P
S OOQOOO0O—3
IR0 —2 O P 2

o
o
o
~o

OoOCOO
—_OOOC
O —s(n
R PO
rROOOO
OsVALVR SN~

106412
0002C7
006203
006001
006000
006001
006000
006001
006000
040302
06270¢
000753

=IO
OO
~NOSO
~NC—=O
RN EE AV, [ ]
O NI

000002

000060

:*CALL

ok MOV

o JSR

: % RETURN

§DB20: SAVREG
MOV
MOV
MoV
MOV
MOV
MOV
(LR

1%: MOVB
MOV
DEC
BGT
BEG
INC
Moy
RESREG
RTS

oS ASR

3s: ROR
ROR
ROR
ROR
ROR
ROR
BIC
ADD

BR
30(TVL: .BLKB

#PNTR,=(SP)
PC.34%DB20

R1
L*13 RS

SEQUENCE

+POINTER TO LOW WORD OF BINARY NUMBER

;¢ CALL THE ROUTINE

;s THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STACK
.+ SAVE ALL REGISTERS

+sPICKUP THE POINTER TO LOW WORD

;sPOINTER TO DATA TABLE

;;gRSELEVEN CHARACTERS

s +LOWER WORD

JsHIGH WORD

;s TERMINATOR

s 1PUT CHARACTER IN DATA TABLE

.:GET THIS DIGIT

1+COUNT THIS CHARACTER

+2BR IF NOT THE LAST DIGIT

;:BR IF IT IS THE LAST DIGIT

;sALL DIGITS DONE-ADJUST POINTER FOR FIRST
;2ASCIZ CHAR. & PUT IT ON THE STACK
J2RESTORE ALL REGISTERS

;;RETURN TO USER

;sPOSITION THE MASK FOR THE LAST DIGIT
;:POSITION THE BINARY NUMBER FOR

38 THE MNEXT OCTAL DIGIT

¢« sMASK OUT ALL JUNK

s MAKE THIS CHAR, ASCII

::GO PUT IT IN THE DATA TABLE
: ;RESERVE DATA TABLE

1390

—
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ERROR MESSAGES
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11~-JAN=-82 11:27 PAGE 104 SEQUENCE 131

MESSAGE S
?NOT THE CORRECT TRAP CONDITION THROUGH ERRVEC (#004)?
TUNEXPECTED CPU TRAP THROUGH ERRVEC (#004)7
JUNEXPECTED MEMORY MANAGEMENT TRAP, MEMORY MANAGEMENT STATUS REGISTERS?
PSUMMARY OF MAP REGISTERS THAT TIMED OUT ON READ?
SUMMARY OF DUAL ADDRESSING ERRORS ON LOADING MAP REGISTERS?
PSUMMARY OF BIT PATTERN FAILURES IN LOWER 16 BITS OF MAP REGISTERS?
7SUMMARY OF BIT PATTERN FAILURES IN UPPER 6 BITS OF MAP REGISTERS?
7CAN'T GET TO MAIN MEMORY FROM UNIBUS WITH THE MAP OFF2<CRLF>
750 JUMPING TO THE SIZE JUMPER TEST FOR VERIFICATION?
7SUMMARY OF COUNT PATTERN FAILURES ON THE UNIBUS DATA PATH?
7UNIBUS MAP IS RELOCATING WHEN NOT ENABLED?
7CANNOT USE _ANY OF THE MAP REGISTERS OR PHYSICAL?<CRLF>
?ADDRESS BIT14 IS STUCK LOW, MUST RESTART PROGRAM?<CRLF>
2]F YOU DON'T LOOP ON THIS PROBLEM.?

ISUMMARY OF UNIBUS ADDRESS ERRORS, WITH THE MAP RELOCATION DISABLED?
PMAIN MEMORY TIMEQUT OVER THE UNJBUS DID NOT OCCUR PROPERLY?
PRELOCATION THROUGH THE MAP WAS NOT CORRECT, CARRY PROPAGATION?

INO UNIBUS MEMORY EXISTS?

PINTERRUPT/ABORT LOGIC TESTS TRAP TO LOCATION 114 DID NOT OCCUR?
7INTERRUPT/ABORT TESTS R4 WAS OVERWRITTEN WITH?

PINTERRUPT/ABORT TESTS TRAP DID NOT OCCUR DUE TO ABORT?

2LMA NOT LOADED PROPERLY?

7LMA FORCE JUMPER BIT NOT ZERO?

2LMA FORCE JUMPER BIT NOT SET?

2LMA CONTROL BITS INCORRECT?

IFORCE JUMPER BIT FAILS TO REVERT MAP REGISTER STATUS TO DEFAULT?

7K IPARS NOT LOADED PROPERLY?

2THE FOLLOWING REGISTERS TIMED OUT WHEN READ?

PTHE FOLLOWING ARE DUAL ADDRESSING ERRORS IN THE UIBUS MAP?

7THE BIT PATTERN THROUGH THE MAP REGISTERS FAILED?

UNIBUS DATA PATH COUNT PATTERN FAILURE?

JUNIBUS ADDRESSING ERRORS, MAP RELOCATION DISABLED?

DATA PATTERN NOT CORRECT?

PREFERENCED MAP REGISTER O WITH ADDRESS ONE BIT DIFFERENT THAN 177702007
IMAP REGISTER(S) UNDER TEST DID NOT RESPOND IN DUAL MAPPING TEST?
PRELOCATION THROUGH THE MAP WAS NOT CORRECY. CARRY PROPAGATION?<CRLF>
ITEST CODE BEING RUN OVER UNIBUS?

. OPY TIMEOUT OVER THE UNIBUS MID NOT OCCUR PROPERLY?<CRLF>

E BEING RUN OVER UNIBUS?

STER ENABLED WHEN DDW SAYS IT SHOULD BE DISABLED?

STER DISABLED WHEN DDW SAYS IT SHOULD BE ENABLED?

© e —— e — ———
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11-JAN-82 11:27 PAGE 105

EADERS

TRECEIVD EXPECTD TESTNO ERR PC:
RECEIVD TESINO ERR PC?
2STATUS  AUTOI/D VIRTUAL?<CRLF>
REGISTR REGISTR ADDRESS TESTNO ERR PC?
IREGADRS ' RECADRS?<CRLF>
AND'' * "HERRORS TESINO ERR P(?

7R§GLQAD REGLOAD  REGDUAL  REGDUAL ?<(CRLF>
‘OR "'AND"* "OR"’ "AND" #ERRORS TESTNO?
IMAPRE G MAPREG EXPECTD EXPECTD RECEIVD RECEIVD?<CRLF>
"'OR’ UAND'' "R’ #ERRORS TESTND?

? !QORDI OIAND
PTESTNO ERR PC MMR3?

JEXPECTD ~ EXPECTD  RECEIVD  RECEIVD?<CRLF>
3 YR AND'"  "OR'’ AND" " #ERRORS TESTNO?

?CONDITN CONDITN?<CRLF>

7EXPECTD RECEIVD TESTNO ERR P(?
?TESTNO ERR PC LAGEXP LMARCV?
2TESTNO ERR PC LMAEXP LMARCY?
?TESTNO ERR PC LMARCV KIPARS?
?TESTNO ERR PC PRSEXP PRSRCV?
?REGADRS TESINO ERR P(?

2MAPREG MAPREG NON=-ZER?<( LF>
PTESTING  DUALED CONINTS TESINO ERR PC?

"AND"’

?REGADRS  PATTRN EXPCTD RECEVD TESTNO ERR PC?

2EXPECTD RCCEIVD ADDRSLOAD TESTND ERR PC?
?ADDRESS  ADDRESS?<CRLF>

2EXPECTD RECEJVD  TESTNO ERR PC?
2ADDRESS EXPCTD RECVED TESINO ERR PCY
?ADDRUSED BITDIFF TESINO ERR P(?

2TESTNO  ERR PC MAPREGADR?

2CORRECY  EXPECTD RECEIVD?<CRLF>

2ADDRESS  DATA FROM UB TESTNO ERR P{?
2CONDITN CONDITNZ2<CRLF>

PEXPECTID RECEIVD TESTND ERR PC?

?TESTNO ERR PC REG NO DDWDAT DDWADR?

SEQUENCE

——— e}

132
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DATA TABLES

TTL DATA TABLES
:  JWORD PCPUER,CPUEXP,$TESTN,BADPC,O0
.WORD  PCPUER,$TESTN,BADPC,D
.WORD  PMMRO,PMMR1,PMMR2,$TESTN,BADPC,0
.WORD  ADDROR,ADRAND,ERRCNT,STESTN, SERRPC,0
.WORD  ADDROR,ADRAND.DATAOR.DATAND .ERRCNT . STESTN, 0
_WORD  ADDROR,ADRAND.PATTOR,PATAND ;DATAOR . DATAND . ERRCNT,$TESTN,O
.WORD  S$TESTN.SERRPC.MMR3,0
-WORD  PATTOR.PATAND.DATAOR,DATAND ,ERRCNT,$TESTN,O
WORD  ADDROR,ADRAND ,DATAOR . DATAND .ERRCNT .STESTN.(
CPUEXP . PCPUER,STESTN . SERRPC .0
.WORD  STESTN.SERRPC.EADRES.EADRS2.0
JWORD  STESTN,SERRP(.SREGT,LMAHI .0
.WORD  STESTN.SERRPC.$TMPO SREG2.0
JWORD  $TESTN.SERRPC.$TMPO.KIPARS,D
JWORD  STESTN.SERRPC.S$TMPS .KIPARS5.0
.WORD  EADRES,STESTN,SERRPC,0
.WORD  EADRS2.EADRES,S$TMP3.$TESTN.SERRPC.O
) EADRS2,$TMPO,$SREGS , SREG3, STESTN, SERRPC. 0
"WORD  STMPD,$TMP1,$REG2,$TESTN. SERRPC .0
.WORD  EADRES.EADRS2,STESTN, SERAPC,0
EADRES,$TMP4,$TMP5 , $TESTN, SERRPC, 0
.WORD  EADRES,SREGO.$TESTN,SERRPC,0
.WORD  $TESTN.SERRPC,EADRES,0
.WORD  EADRES.$REG3,$REG2,$TESTN, SERRPC,0
.WORD  CPUEXP.PCPUER,STESTN, SERRAC, 0
: .WORD $TESTN.SERRPC.STMPO,$TMP1,$REGS,0
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CKKUAED 11/24/44 UBI MAP MACRO M1113 11-JAN=82

NON-DEFAULT UNIBUS MAP JUMPER MESSAGE
4231 .SBTTL
4232 033002 200 123 111  JMPMSG: .ASCII
4233 033067 120 117 123 ASCII
4234 033157 125 123 105 +ASCII
4235 033250 125 116 111 +ASCII
4236 033341 101 116 104 .ASCII
4237 033430 105 116 101 LASCII
4238 033467 040 040 114 LASCII
4239 033530 040 040 125 LASCII
4240 033567 040 040 040 .ASCIZ

1
11:27 PAGE 507 SEQUENCE

NON=-DEFAULT UNIBUS MAP JUMPER MESSAGE

<CRLF>?S1ZE JUMPERS ON UNIBUS MAP ARE NOT IN THEIR DEFAULT?<(RLF>
7POSITION. MAP REGISTERS BETWEEN THE LOWEST AND HIGHEST?<CRLF>
?USEABLE, AND ABOVE THE UNIBUS END NUMBER WILL BE TESTED.?<CRLF>
PUNIBUS MEMORY WILL BE ASSUMEDN TO BE BETWEEN UNIBUS BEGIN?<CRLF>
?AND END REGISTER NUMBERS IF BIT <5> IS SET IN THE SWR,?<CRLF>
7ENABLING TEST 423 TO EXECUTE, 2<CRLF><CRLF>

?7 LOWEST HIGEST UNIBUS UNIBUS?<CRLF>

? USABLE USABLE BEGIN END?<CRLF>

?7  REGH REG # REG A REG # TEST #7<CRLF>

134
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CKKUAEQ 11724744 UBI MAP MACRO M1113 11-JAN-82 11:27 PAGE 108=-1 SEQUENCE 136
SYMBOL TABLE

ABASE = 000000 BITO = 000001 DDISP = 177570 DT212 032754 FJBIT = 000100
ACDW1 = 000000 BIT00 = 000001 DFMSG 006120 DI213 032766 FLAG 001324
ACDWZ2 = 000000 BITO01 = 000002 DF1 033641 D123 032530 FLOATR 005774
ACPUOP= 000000 BITO2 = 000004 DF1 033671 DT24 032542 FTTHRU 003532
ADDROR 001236 81703 = 000010 DF14 033677 DT26 032554 GMRMD1 007043
ADDMO = 177777 81704 = 000020 DF201 033711 D727 032566 GMRMOD 007046
ADDW1 = 177777 BIT05 = 000040 DF204 033717 DT3 032362 HIADRS= 177742
ADDW10= 000000 BIT06 = 000100 DF2ly 033724 D730 032600 HIGEST 001260
ADDW11= 000000 BIT07 = 000200 DF23 033705 DT4 032376 HITMIS= 177752
ADDW1¢= 000000 PITO8 = 000400 DF 4 033646 DTS5 032412 HT = 000011
ADDW13= 000000 81709 = 001000 DF5 033653 DT6 032430 IBSAVE 020702
ADDW14= (00000 8IT1 = 000002 DF6 033661 EADRES 005764 IOTVEC= 000020
ADDW15= 000000 BIT10 = 002000 DH1 030121 EADRS2 005770 JMPMSG 033002
ADDWZ2 = (00000 8IT11 = 004000 DH1G 030727 EMTVEC= 000030 KDPARO= 172360
ADDW3 = 000000 BIT12 = 010000 D11 030754 EM1 024169 KDPAR1= 172362
ADDW4 = 000000 BIT13 = 020000 D415 031111 EMT0 023003 KDPARZ2= 172364
ADDWS = 000000 BiT14 = 040000 D42 030160 EM11 025155 KDPAR3= 172366
ADDWS = 000000 BIT15 = 100000 DHeO1 031366 EM12 025247 KDPAR4= 172370
ADDW7 = 000000 8IT2 = 000004 DH202 031415 EM13 025321 KDPARS= 172372
ADDW8 = 000000 8IT3 = 000010 DH203 031524 EM14 025525 KDPARG= 172374
ADDW9 = 000000 BIT4 = 000020 DH204 031605 EM15 025630 KDPAR7= 172376
ADEVCT= 000000 BIT5 = 000040 DH205 031656 EM16 025723 KDPDRO= 172320
ADEVM = 000000 BIT6 = 000100 DH206 031743 EM17 026021 KDPDR1= 172322
ADRAND 001232 BIT7 = 000200 DH207 032013 EM2 024245 KDPDR2= 172324
ADREXT 003674 BIT8 = 000400 DH210 032054 EM20 026051 KDPDR3= 172326
AENV = 000000 BITS = 001000 DH211 032106 EM201 026625 KDPDR4= 172330
AENVM = 000000 BPTVEC= 000014 DH212 032211 EM202 026701 KDPDR5= 172332
AFATAL= 000000 BUPWIN 001276 DH213 032270 EM203 026774 KDPDRé= 172334
AMADR1= 000000 CACHE = 177746 DH23 031170 EM204 027055 KDPDR7= 172336
AMADR2= 000000 CACHVE= 000114 DH24 031231 EM205S 027124 KERSTK= 001100
AMADR3= 000000 ASHSR 005324 DH27 031270 EM206 027206 KIPARO= 172340
AMADR4= 000000 CASH1 05460 DH2 030207 EM207 027237 KIPAR1= 172342
AMAMS1= 000000 CASHZ 005470 DH30 031327 EM21 026150 KIPAR2= 1/2344
AMAMSZ2= 000000 CHARCT 005760 DH4 030306 EM210 027346 KIPAR3= 172346
AMAMS 3= 000000 CHKLMA 005076 DH5 030403 EM211 027446 KIPAR4= 172350
AMAMS4= 000000 CHKPAT 005600 DH6 030540 EM21 027604 KIPARS= 172352
AMSGAD= 000000 CLRMAP 002772 DISPLA 001140 EM21 027737 KIPARG= 172354
AMSGLG= 000000 C(MPE = 177744 DISPRE 000174 EM214 030030 KIPAR7= 172356
AMSGTY= 000000 CNTR 001322 DSABLD 005230 EM2 026226 KIPDRO= 172300
AMTYP1= 000000 CONTRL= 177746 DSWR = 177570 EM2 026314 KIPDR1= 172302
AMTYP2= 000000 CPFLAG 003224 DTMS 005740 EM24 026344 KIPDR2= 172304
AMTYP3= 00000 CPSAVE 020700 DIMSG 005744 EM25 02640; KIPDR3= 172306
AMTYP4= (00000 CPUER 003222 DT 032340 EM26 82643 KIPDR4= 1?5310
APASS = 000000 CPUERR= 177766 DT10 035455 EM27 26472 KIPDRS= 172312
APRIJR= Q00000 CPUEXP 001326 DTN Og 46 EM3 82431? KIPDR6= 172314
APTCSU= 100040 CPUMSG 006200 DT14 032500 EM30 6572 KIPDR7= 17%316
APTENV= (00001 CPUTYP 80?140 DT15 032516 EM4 0 4485 KSP =%000006
APTS1Z= 000200 CR = 000015 DTS 0%2352 EM5 024505 LF = 000212
APTSPO= 000100 CRLF = 000200 DT201 032612 EM6 024600 LKS = 177546
ASWREG= 000000 CTRAPS= 000116 DT20§ 032622 EM7 024702 LKVEC = 000100
ATESTN= (00000 CTRAPV= 000114 DT%O 0356?6 ENABLD 8 5% 6 LMAH 001304
AUNIT = 000000 DATA 001364 DT204 032634 ERRCNT 1320 LMAHI = 177736
AUSWR = 000000 DATAND 001242 DY 85 8 970 ERROR = 104000 LMAL 001;06
AVECT1= 000000 DATAOR 801246 DT206 02 ERRVEC= 0 98 4 LMALOW= 177734
AVECTZ2= 000000 DATEXT 003624 DT207 032716 ERTYPE (002026 LOADRS= 177740
BADCPU 006607 DATO = 100000 DT210 032730 ER200 001966 LOEFLG 804312
BADPC 001340 DATOB = 140000 DT21T 032740 EXTOUT 005762 LOOP 10606
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CKKUAEQ 11/24/44 UBI MAP MACRO M1113 11-JAN=-82 11:27 PAGE 108-3 SEQUENCE 138
SYMBOL TABLE

TYPOC = 104402 USESTK=_000600 $DOAGN 022034 $MBADR 020002 $SVPC = 000204
TYPON = 104404 USP  =X000006 $DTBL 023176 SMFLG 021572 $SWR_ = 177400
TYPOS = 104403 YESMSG 013542 $ENDAD 022024 SMNEW 023507 $SWREG 020164
TYPVAD 002542 $APTHD 020000 SENDCT 021644 $MSGAD 020156 $SWRMK= 000340
UBADDR 002650 $ATYC 021354 $ENULL 026100 $MSGLG 020160 $TBIT 022076
UBMAVA 006125 $ATY1 021330 $ENV 020162 $MSGTY 02014 $TESTN 020146
UBMEND 006174 $ATY3 021336 SENVM 020163 $MSWR 023476 $TIMES 001212
UBMHI 001264 SATYS4 021346 $EOP 021576 SHTYP1 420173 $7K8 001144
UBMLOW 001262 $AUTOB 001132 $EOPCT 021636 sMryr2 020177 $TKS 001142
UBMSU 015236 $BASE 020216 $ERFLG 001101 SMTYP3 (20203 $TMPO 001174
uBMZ24L 001310 $8DADR 001120 $ERMAX 001113 $MTYP4 020207 $TMP1 001176
UBM24P 001314 $8DDAT 001124 $ERROR 020704 $MXCNT 020676 $TMP2 001200
UBM24U 001312 SBELL 001216 $ERRPC 001114 SNULL 001152 $TMP3 001202
UBRHI 001274 $COWT 020222 $ERRTB 001366 $NWTST= 000001 $TMP4 001204
UBRLOW 001272 $COW2 020224 $ERTTL 001110 $OCNT 022766 $TMPS 001206
UDPARO= 177660 $CHARC 022540 $ESCAP 001214 $OCTVL 024142 $TMP6 001210
UDPAR1= 177662 $CLR.T 022014 $ETABL 020162 $OMODE 022770 $TN = 000032
UDPAR2= 177664 $CMTAG 001100 SETEND 020266 $OVER 020662 $7PB 001150
LUDPAR3= 177666 $CM1 = 000006 S$FATAL 020144 $PASS 020150 $TPFLG 001155
UDPAR4= 177670 $CM2 = 000014 $FFLG 021574 $PASTM 020006 $TPS 001146
UDPARS= 177672 $(M3 = 000006 $FILLC 001154 $PWRAD 023750 $TRAP_ 023520
UDPARG= 177674 $CM4 = 200007 $FILLS 001153 $PWRDN 023610 $TRAPZ 023542
UDPAR7= 177676 BCNTLG 023471 $GDADR 001116 $PWRMG 023744 $TRP = 000016
UDPDRO= 177620 BINTLU 023464 $GDDAT 001122 $PWRUP 023662 $TRPAD 023554
UDPDR1= 177622 $CPUOP 020170 $GET42 021776 $QUES 001222 $TSTM 020004
UDPDR2= 177624 $CRLF 001223 $HD = 000000 $RDCHR 023216 STSTNM 001100
UDPDR3= 177626 $0BLK 023206 $HIBTS 020000 SRDLIN 023346 STTYIN 023454
UDPDR4= 177630 $0820 024040 $HIOCT 005736 SRDOCT 005630 $TYPDS 022772
UDPDR5= 177632 $LOW0 020226 $ICNT 001102 $RDEZ = 000010 STYPE 022200
UDPDRG= 177634 $0OW1 020230 $ILLUP 023766 $REGAD 001156 $TYPEC 022412
UDPDR7= 177636 $DOW10 020252 $INTAG 001133 $REGO 001160 STYPEX 022542
UIPARO= 177640 $DDWI1 020254 $ITEMB 001112 $REG1 001162 $TYPOC 022570
UIPART - 177642 $DDW12 020256 $LF 001224 SREGZ 001164 $TYPON 022604
UIPAR2= 1770644 $L.W13 020260 SLFLG 021573 $REG3 001166 $TYPOS 022544
UIPAR3= 177646 $DDW14 020262 $LOOP 022072 $REG4 001170 SUNIT 020154
UIPAR4= 177650 $ODWI5 020204 S$LPADR 001104 $REGS 001172 SUNITM 020010
UIPARS= 177652 $ODW2 02023, $LPERR 001106 $RESRE 022142 SUSWR 020166
UIPARG= 177654 $DDW3 (20214 $MADRT 020174 $RTNAD 022074 SVECT1 020212
UIPAR7= 177656 $DDWL  0.1235 SMADRZ 020200 SRTRN 022070 SVECT2 020214
UIPDRO= 177600 $DOWS 029240 $MADR3 020204 $SAVRE 02%104 $XOFF = 800023
UIPDR1= 177602 $0DW6  020¢+2 $MADR4 050210 $SAVR6 025772 $XON_ = 000021
UIPDR2= 177604 $0DW7 020244 SMAIL 020142 $SCOPE 020266 $XTSTR (020372
UIPDR3= 177606 $00W8 020246 $MAMST 020172 $SETUP= 000037 $$GET4= 000001
UIPDR4= 177610 $ODW9 020250 SMAMS 030176 $SSWR 0901?6 $OFILL 02876?
UIPDRS= 177612 $DEVCT 020152 $MAMS S 020202 S$STUP = 177777 $X = 020000
UIPDRG= 177614 3DEVM 020220 $MAMS4 020206 $SVLAD 020626 .8Y = 002026
UIPDR7= 177616 '

. ABS. 033727 000 '

uoo 001
ERRORS DETECTED: (€

VIRTUAL MEMORY USED: 56440 WORDS ( 221 PAGES)

DYNAMIC MEMORY: 20034 WORDS ( 77 PAGES)

ELAPSED TIME: 00:10:24

CKKUAE .BIN, CKKUAE/CR/=SP/NL : TOC=CKKUAE .MLB/ML , CKKUAE . P11




CKRUAE

SYMBOL
SYMBOL
ABASE
ACDW]
ACDWZ
ACPUQP
ADDROR
ADDWO
ADDW1
ADDW10
ADDW11
ADDW1?2
ADDW . 3
ADDW14
ADDW15
ADDW2
ADDW3
ADDW4
ADDWS
ADDWO
ADDW?
ADDW8
ADDW9
ADEVCT
ADEVM
ADRAND
ADREXT
AENV
AENVM
AFATAL
AMADR1
AMADR?
AMADR3
AMADRS
AMAMS1
AMAMS?
AMAMS 3
AMAMS4
AMSGAD
AMSGLG
AMSGTY
AMTYP1
AMTYP?
AMTYP3
AMTYP4
APASS
APRIOR
APTCSU
APTENV
APTS.12
APTS/ 0
ASWREG
ATESTN
AUNIT
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SEQUENCE 139
CREF ~ v01
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914095
x41=2245  *92-4097  %92-4097 ' 106-4208
56-0828 572897  59-2975  68-3332
#94=4101  97-4107
97-4107

106-4209

106-4209
68-3374

106-4210

106=4210
69-3445

106-4213

106-4213
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SYMBOL VALU

AUSWR = 000000
AVECT1 = 000000
AVECT2 = 000000
BADCPU 006607
BADPC 001340
BITO = 000001
BITOO = 000001
BIT01 = 000002
BIT02 = 000004
BIT03 = 000010
BIT04 = 000020
BITOS = 000040
81706 = 000100
BITO7 = 00200
BITO8 = 000/00
BITO9 = 001000
BIT1. = 000002
BIT1I0 = 002000
BITI1 = 004000
BIT12 = 010000
BIT13 = 020000
BIT14 = 040000
BIT15 = 100000
BIT2. = 000004
BIT3 = 000010
BIT& = 000020
BITS = 000040
BIT6 = 000100
BIT7 = 000200
BIT8 = 000400
BIT9 = 001000
BPTVEC = 00001/
BUPWIN 001276
CACHE = 177746
CACHVE = 000114
CASHSR 005324
ASH1 005460
CASH2 005470
CHARCT 005760
CHKLMA 005076
CHKPAT 005600
CLRMAP 002772
CMPE = 177744
CNTR 001322
CONTRL = 177746
CPFLAG 003224
CPSAVE 020700
CPUER 003222
CPUERR = 177766
CPUENP 001326
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#17-1489
34-2011
78-36%90

56-2834
*$5-3218
*50-2488

50-2541

77-3651

PAGE 2
QUENCE _ 140
CREF  vO1
x37-2128 106-420
38-2160 58-2936
50-2487 92-4097
30-2505 50-2509
30-2524
50-2488 50~2540
55-2781 57-2909
44~2364 46-2429
50-2541 95-4103
84-3877 84-3882
32-1977 58-2937
63-3127 69-3412
61-3060 68-3349
68-3367 68-3395
50=26489  %50~2502
%77-3652 *78-3709
78-3701
*78-3699
*78-3700
442361  #46-2425
56-2831
60-3012 68-3284
*50=2534
%36-2102  +36~2107
92-4097  #92-4097
55-2787
%35-2043 36-2090
35-2044 35-2053

K 11

1064206

62-3090
92-4097

92-4097
59~2988
39-2957

85-3904

70-3473

69-3456

*50-~2505

68-3326

106-4207

63-3128
93-4099

92-40%97

68-3320

92~4097

72-3510

81-3823

*50~2509

68=3345

79-3745
93-4099

93-4099

68-3339

87-3974

83-3864

50-2513

68~3354

79~3751

73-3526

84~3891

x50~2524

%44-2345

90-4078

85-3917

*50-2535

*44-2350
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CKKUAE
SYMBOL CROSS REFERENCE
SYMBOL  VALUE
DH27 031270
DH3 030207
DH30 031327
DH& 020306
DHS 030403
DHb 030540
OISPLA 001140
DISPRE 000174
DSABLD 005230
DSWR 177570
DTMS 005740
DIMSG 005744
T 032340
DT10 032452
DT11 032462
DT14 032500
DT15 032516
DT? 032352
DT201 032612
DT202 032622
DT203 033636
DT204 032654
DT205 032670
DT206 032702
DT207 032716
DT210 032730
DT211 032740
DT212 032754
DT213 032766
D123 032530
DT2% 032542
DT26 033554
DT27 032566
D13 032362
DT30 032600
DT4 032376
DTS 032412
DTé 032430
EADRES 005764
EADRS2 005770
EMIVEC = 000030
EM1 024160
EM10 025003
EM11 025155
EM12 025247
EM13 025321
EM14 0255¢ "
EMiS 025630
EM16 025723
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11:32 PAGE 4
SEQUENCE 142
CREF V01

#105-4177
92-4097 93-4099

64-3183 65-3207

23-1568 24=1594 24=1600 24-1607
#106-4213

#106-4228

#106-4230

K#106=-4216

#106-4210

41-2247  x41-2249  %41-2250  %42-22972
%79-3762  *x79-3763_ xBB-4045  x92~4097
106-4226  106=4227 106-4228

*69-3649  *69-3450  «79-3760  *79-3761

54-2655

24=1613  #106-4211

%4 2-2293
106-4215

x92-4097

*44~2371
106-4220

106-4215

*44-2372
106-~4221

106=~4221
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SYMBOL
SYMBOL
$0DWZ
$DDW3
$DDW4
$DDWS
$O0W6
$DDW7
$ODWB
$DOWY
$DEVCY
SDEVM
$DOAGN
$DTBL
SENDAD
SENDCT
$ENULL
$ENV
$ENVM

$LOP
$EOPCT
SERFLG

$SERMAX
$ERROR
S$ERRPC

$ERRTB
$ERTTL

$LSCAP
SETABL
SETEND
SFATAL
$FFLG
SFILLC
SFILLS
$GDADR
$GODAT
$GET42
$GTSWR
$HD
$HIBTS
$HIOCT
S$ICNT
SJLLUP
$INTAG
$ITEMB
LLF
$LFLG
$.00P
$LPADR

CREATED BY MACRG ON 11=JAN-82 AT 11:32
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PAGE 15
EQUENCE 153
CREF  VO1
95-4103 95-4103  #95-4103
#99-4111
93-4099  #95-4103
#95-4103
49=2474 35=2761  #91-4095
492476 54=2700 54=2729
87-3985 87-4008 88-4057
#95-4103 95-4103
92-4097  «92~4097 92-4097
93-4099
*54-2659 92-4097  %x92--4097
#93-4099
29-1781 29=-1900  *93-4099
106-4214  106-4215 106-4216
1064223  106-4224  106-64225
29-1809 29-1814
*55+~2791  %56-2844  %57-2917
93-4099 95-4103 95-4103
%54-2658  *92-4097 93-4099
N91-4095
*94-4101
*94-4101 94-4101  %94-4101
97-4107 97-4107 97-4107
97-4107 97-4107
16-1485 16-1485
#51-2595
*92-4097 92-4097  %x92-4097
102-4120 #102-4120
29-1779  x93-4099 93-4099
93-4099 93-4099 97-4107
#94~4101
#95-4103
*47-2449  *54-2669  *92-4097

K12

93-4099  94=4101 944101
77-3642  78-3692  #91-4095
#95-4103

92-4097  %92-4097  92-4097
92-4097  92~4097

¥93-4099  93-4099  93-4099
106-4217  106-4218  106-4219
106-4226  106=4227  106~4228
*61-3067  *68-3400  %69~3461
%95+4103

93-4099  93-4099  93-4099
944101

92-4097  92-4097

93-4099  93-4099  93-4099
97-4167  100~4113  100-4113
*92-4097  92<4097 924097

97-4107

94-4101 97-4107

92-4097  93~4099

93-4099 106=4208
106-4220  106-4221
106-4229  106-4230
*88-4048  *93-4099

93-4099 93-4099

100-4113

I 19
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SEQUENCE ;54

SYMBOL CROSS REFERENCE CREF™ V01

SYMBOL VALUE REFERENCES _

SLPERR 001106 #21-1496  %42-2272  %44=2340  %47-2445  %54=2670  %55-2779  %55-2788  %56-2810  %56~2836
*56-2843  %56-0854  *61-3054  *63-3136  %64~3170 *65-3202 »B1-3808 *B7-3981  92-4097
x92-4097  92-4007  92-4097  93-4099

$MADR1 020174 #9T~4075

SMADR? 020200 #91-4095

SMADRS 020204 #91-4095

SMADRG 020210 #91-4095

$SMAIL 020142 89-4067  89-4067  #91-4095  92-4097 934099  97-4107

SMAMS1 020172 #91-4095

SMAMS? 020176 #91-,085

SMAMS3 020202 #91~4095

SMAMSL, 020206 #91-4095

SMBADR 020002 #89~4067

IMFLG 021572 ¥04-4101 944101  %94~4101  #94=4101

SMNEW 023507 #100-4113

SMSGAD 020756 #91-4095"  %94=4101  94-4101

SMSGLG 020160 #91-4095  *94-4101 )

$MSGTY 020142 435-0030  ¥36-2085  «37-2124  «54-2712  #55-2763  #91-4095  94=4101  94=4101  94-4101
* -

SMSWR 023476 #100-4113

SMIYP1 020173 #91-4095

SMTYP? 020177 #91-4095

SMTYP3 020203 #91-4095

SMTYPG 020207 #91-4095

SMXCNT 020676 92-4097  92-4097  92-4097  #92-4097

SNUL . 001152 #21-1495  97-4107  97-4107  97-4107

SNWTST = 000001 #54-2753  54-2753  #55-2/53  55-2753  #55-2808  55-2808  #56-2808  56-2808  #56-2876

S6-2876  #57-287%  57-0876  #58-2952  5B-2952  #59-2952  59-2952  #59-3011  59-3011
#60-3011  60-3011  #61-3087  61-3087 #62-3087  62-3087 467-3280  67-3280  #68-3280
68-3280  #68-34611  68-3411  #69-3411  69~3411  #69-3472 693472 #70-3472  70-3472
#70-3489  70-348Y  #71-3489  71-3489  #71-3503  71-3503 #72-3503  72-3503  #73-3567
713-3567  #74-3567  74-3567  #74=3584  74-35B%  A#75-3584  75-3584  #75-3598  75-3598
#76-3598  76-3598  #76-3€33  [6-3633  #77-3633  77-3633 #77-3689  77-3689  #78-3689
78-3680  #78-3724  78-3724  #79-3724  79-3724  #79-3778  79-3778  #80-3778  B0-3778
#80-3796  80-3796  #B81-379¢  81-3796 #81-3833  81-3833 #B2-3833  82-3833  #82-3846
82-3846  #83-3846  83-3846  #B3-3873  B3I-3873  AB4~3873  84-3873 #84-3900  84-3900
#85-3900  '85-3900 #B6-3972 ' 86-3972 #B7-3972 87-3972  #B7-4015  B7-4015  wBB-015
$OCNT 022766 ¥98-4109  %98-4109  #98-4109

SOCTVL 024142 103-4124  #103-4124

SOMODE 022770 *98-4109  *98-4109  98-4109  *98-4109  %98-4109  #98-4109

SOVER 020662 92-4097  92-4097  92-4097  92-4097  #92-4097

$PASS 020150 #54-2647  54-2677  66=3224  B7-4000  #91-4095  92-4097  92-4097  92-4097  +95-4103
#95-4103  95-4103  95-4103  95-4103

SPASTM 020006 #89=4067

SPWRAD 023750 #102-4120

$PWRDN 023610 54-2656  #102-4120  102=4120

SPWRMG 023744 #102-4120

SPWRUP 023662 102-4120  #102-4120

SQUES 001222 #21-1496_  93<4709 93-4099  97-4107  97-4107  100-4113  100~4113  100-4113

SRDCHR 023216 #100-64113  101--115  101-4115

SRDDEC = xxw 101-4115
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SEQUENCE 16

MACRO CROSS REFERENCE CREF V01
MACRO NAME REFERENCES
. $EOP #16-475 954103
+$ERRO #16=863 #93=4099
SPOWE #16-1462  #102-4120
SREAD #16-1461 100-4113
$SAVE #16-1461 96-4103
$SCOP #16=1042 924097
.$TRAP #16=1462 #101-4115
$TYPD #16=~1461  #99~4111
.STYPE #16-1461 97-4107
$TYPO #16-1461 98-4109
1170 #16-1459 17-1489
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