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GENERAL PROGRAM [NFORMATION.
PROGRAM PURPCSE (ABSTRACT)

THIS PROGRAM HAS THE ABILITY TO TEST MEMORY FROM ADDRESS
000000 TO ADDRESS 17757777. 1T DOES SO USING:

A. UNIQUE ADDRESSING TECHNIQUES
8. WORSE CASE NOISE PATTERNS, AND
C. INSTRUCTION EXECUTION THRUOUT MEMORY.

THE INTENT OF THIS PROGRAM IS TO TEST AS COMPREHENSIVELY AS
POSSIBLE ALL MOS MEMORIES USED ON THE LSI-11 BUS WITHOUT
CONCENTRATING ON ANY ONE SYSTEM. ALTHOUGH THE TESTS RELATE
TO GENERAL DESIGNS THEY MAY BE COMPLETE FOR CERTAIN SYSTEMS.
THIS TEST IS ALSO NOT INTENDED TO BE A TOTAL 100%

TEST OF THE MEMORY. OTHER TESTS THAT DO 1/0 MAY FIND MEMORY
PROBLEMS THAT THIS TEST IS UNABLE TO.

SYSTEM REQUIREMENTS
A. HARDWARE REQUIREMENTS

LSI=11/2,L51=11/23 BUS FAMILY PROCESSORS.
MINIMUM OF 16KW OF MEMORY.

OPTIONAL...
ANY PARITY MEMORY CONTROL MODULE.
KTF11 MEMORY MANAGEMENT.

@. SOFTWARE REQUIREMENTS

THE SMAI.LEST UNIT OF MEMORY THIS PROGRAM WILL RECOGNIZE
IS 8K. IF ANY ADDRESS IN A BK BANK CAUSES A TIME OUT
TRAP, THAT ENTIRE BANK OF MEMORY IS IGNORED BY THE
PROGRAM. PROGRAM TESTS IN 8KW BANKS,UNLESS IT IS THE LAST
4KW BEFORE THE 1/0 PAGE OR LAST 6KW IF 30KW SYSTEM.

THE PROGRAM 1S DESIGNED TO EXERCISE THE VECTOR PORTION OF
MEMORY (LOCATIONS 0-776) IN EXACTLY THE SAME MANNER AS
THE REST OF MEMORY. TO MAKE THIS POSSIBLE, WITHOUT
REQUIRING MEMORY MANAGEMENT, NO SOF TWARE TRAPS ARE USED
IN THE PROGRAM. THIS MEANS THAT IF MEMORY MANAGEMENT IS
NOT AVAILABLE OR IS DISABLED (SW12=1), IF THE PROGRAM IS
RELOCATED OUT OF BANK O, IF LOCATION 0-776 ARE SELECTED
FOR TEST, AND IF AN UNEXPECTED HARDWARE TRAP OCCURS, THE
RESULTS WILL BE UNPREDICTABLE.

THE PROGRAM HAS THE PROPER INTERFACE CODE TO_ ALLOW
RUNNING UNDER THE AUTOMATED MANUFACTURING TEST LINE
SYSTEM - ACT11 AND APT.

SEQ 0004
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2.1.2

2.1.3

HARDWARE RESTRICTIONS

IF THE SYSTEM HAS MIXED MSV11-D (18 BIT) MEMORIES WiTH
MSy11-L OR MSV11-P (22 BIT) MEMORIES IT IS RECOMMENDED
T0 SET UP THE MSV11-L OR MSV11-P TC 18 BIT MODE.

AS THE PROGRAM AUTOSIZES FOR NONCONTIGUOUS MEMORY.
17 1S POSSIBLE TO RECEIVE RESPONSES FROM THE ‘MSV11-D
MEMORY WHEN SIZING ABOVE 18 BITS. THIS CAN CAUSE
INCORRECT MEMORY SIZING AND FALSE ERRORS.

RELATED DOCUMENTS AND STANDARDS
A. PROGRAMMING PRACTICES = DOCUMENT NO. 175-003-009-01
B PDP=11 MAINDEC SYSMAC PACKAGE - MAINDEC-11-DZQAC-(5-D
C. THE APPLICABLE MEMORY SYSTEM MAINTENANCE MANUAL
D. THE APPLICABLE CIRCUIT SCHEMATICS
DIAGNOSTIC HIERARCHY PREREQUISITES
BEFORE RUNNING THIS PROGRAM, A CPU DIAGNOSTIC SHOULD BE RUN
T0 VERIFY THE FUNCTIONALITY OF THE PROCESSOR AND PDP-11
INSTRUCTION SET. FOR LSI=11/23:CJKDB_ DIAG
FOR LSI-11/2 :CVKAA_ DIAG

IF MEMORY MANAGEMENT IS TO BE USED, THEN THE KTF11 DIAGNOSTIC
CJKDA_ SHOULD ALSO BE RUN BEFORE THIS PROGRAM.

ASSUMPT IONS

D PP TSRS v e o e,
OPERATING INSTRUCTIONS

LOADING AND STARTING >ROCEDURES

LOAD THE PROGRAM USING XXDP OR ANY STANDARD ABSOLUTE LOADER.
STARTING ADDRESS 200: '
NORMAL PROGRAM EXECUTION.

STARTING ADDRESS 204:
RESTART PROGRAM USING PREVIOUSLY SELECTED PARAMETERS.

SEQ 0005



SPECIAL ENVIRONMENTS SE@ 00VO

IF THE PROGRAM IS RUN IN AUTOMATIC MODE UNDER ACT11 OR
APT11 THE PROGRAM 1S DONE AFTER THE FIRST PASS. ALSO. THE
PROGRAM DOES NOT RELOCATE TO TEST THE LOWER 8K OF MEMORY,
AFTER THE FIRST PASS.

PROGRAM OPT IONS

THE SOF TWARE SWITCH REGISTER (LOC. 176) IS USED FOR ALL

OPERATIONAL SWITCH SETTINGS.

THE USER CAN TYPE CTRL G (*G) TO ALLOW SWR CHANGES

DURING PROGRAM EXECUTION.

SW15 = 1 OR UP.... HALT ON ERROR

SWi4 = 1 OR UP.... LOOP ON TEST

SW13 = 1 OR UP.... INHIBIT ERROR TYPEOUT

SWi2 = 1 OR UP.... INHIBIT MEMORY MANAGEMENT C(INITIAL
START ONLY)

SW11 = 1 OR UP.... INHIBIT SUBTEST ITERATION (NOT USED)

SW10 = 1 OR UP.... RING BELL ON ERROR

SW9 =1 0R UP.... LOOP ON ERROR

SWw8 =10RUP.... LOOP ON TEST IN SWR<4:0>

SW7 =10R UP.... INHIBIT PROGRAM RELOCATION

SWwé6 = 10R UP.... INHIBIT PARITY ERROR DETECTION

SW5 =10R UP.... INHIBIT EXERCISING VECTOR AREA

(LOCATIONS 0-1000).

EXECUTION TIMES

EXECUTION TIME IS DEPENDENT ON TYPE OF MEMORY, AND AMOUNT OF
MEMORY. WORSE CASE RUN TIMES WITH MOS MEMORYS ARE:

A. FOR NON-PARITY MEMORY
FULL PASS: < 5 MINUTES FOR 64KW
30 MINUTES FOR 1280 KW
B. FOR PARITY MEMORY
FULL PASS: S MINUTES FOR 64KW
20 MINUTES FOR 256KW
117 MINUTES FOR 1280Kw




3.2

APT TIME 1S SETUP FOR 256kW (APPROX. 20 MIN).

*PLEASE MAKE CHANGES TO APT TIMES AS MEMORY
INCREASES OR DECREASES IN SIZE.

ERROR INFORMATION

ERROR REPORTING

THERE ARE A TOTAL OF 31(8) TYPES OF ERROR REPORTS GENERATED
BY THE PROGRAM. SOME OF THE KEY COLUMN HEADING MNEMONICS ARE

DESCRIBED BELOW FOR CLARITY:

PC = PROGRAM COUNTER OF  ERROR DETECTION CODE.
(V/PC=P/PC)

V/PC =  VIRTUAL PROGRAM COUNTER. THIS IS WHERE THE ERROR
DETECTION CODE CAN BE FOUND IN THE PROGRAM LISTING.

P/PC = PHYSICAL PROGRAM COUNTER. THIS IS WHERE THE ERROR
DETECTION CODE IS ACTUALLY LOCATED IN MEMORY.

TRP/PC = F;gxglCAL PROGRAM COUNTER OF THE CODE WHICH CAUSED A
MA = MEMORY ADDRESS
REG = PARITY REGISTER ADDRESS.

PS = PROCESSOR STATUS WORD.

Iur = INSTRUCTION UNDER TEST.
5/8 = WHAT CONTENTS SHOULD BE.
WAS = WHAT CONTENTS WAS.
ERROR HALTS

WITH THE "HALT ON ERROR' SWITCH (SW15) NOT SET THERE ARE
SEVERAL PROGRAMMED 'HALTS' IN THE PROGRAM:

A. IN THE ERROR TRAP SERVICE ROUTINE FOR _UNEXPECTED TRAPS TO
VECTOR 4. THIS ONE WILL OCCUR IF A 2ND TRAP TO 4 OCCURS
BEFORE THE ERROR REPORT FOR THE FIRST HAS HAD A CHANCE TO
BE PRINTED OUT.

B. IN THE RELOCATION ROUTINE IF THE PROGRAM IS BEING
RELOCATED BACK TO THE FIRST 8K OF MEMORY AND THE PROGRAM
CODE WAS NOT ABLE TO BE TRANSFERRED PROPERLY.

C. IN THE CASE OF ERROR REPORTING AND THERE IS NO TERMINAL
TO ALLOW THE INFORMATION TRANSFER.

SEQ@ O0U7



4.0

5.0

502

I 1

D. IN THE POWER FAIL ROUTINE IF THE POWER UP SEQUENCE WAS
STARTED BEFORE THE POWER DOWN SEQUENCE HAD A C(HANCE TO
COMPLETE ITSELF.

E. IN THE MEMORY MAPPING ROUTINE OR ANY OF THE ADDRESS
CONTROL ROUTINES, FAILURES TO FIND A MEANINGFUL MAP.

PERFORMANCE AND PROGRESS REPORTS
NOT APPLICABLE

DEVICE INFORMATION TABLES

THE FOLLOWING IS A PICTURE VIEW OF A PARITY CONTROL STATUS
REGISTERS, WHICH WILL SHOW BIT ASSIGNMENTS AND DEFINITIONS,
10 PROVIDE A HANDY REFERENCE:

MOS PARITY REGISTER

I
:
l
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15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BIT ASSIGNMENTS ARE DEFJNED AS FOLLOWS:
BIT15 PARITY ERROR

BITO2 WRITE WRONG
PARITY #NORMAL PARITY
(ODD)  WHEN CLEAR;
OTHER  PARITY (EVEN)
WHEN SET

BITOO ACTION ENABLE NO
ACTION WHEN CLEAR. TRAP
TO VECTOR 114 WHEN SET.

[T )
——

I
AL .
¥ .8

e

BITS 5-11 ADDRESS BITS FOR A1l-
OR ADDRESS BITS 18-21,IF B%‘T( 14

LOCATES PARITY ERROR TO A
SEGMENT OF MEMORY.

BIT 14...ALWAYS READ AS A ZERO

ON 128KW. IN A 2044 MACHINE ,R/W

AND IS THE EXTENDED CSR READ

ENABLE BIT FOR A18-A21 IN BITS 5-8.

Sk@ O0UB
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6.1

6.2

SUB-TEST SUMMARIES

SECTION 1: ADDRESS TESTS.
THESE TESTS VERIFY THE UNIQUENESS OF EVERY MEMORY ADDRESS.

TEST 1 WRITES AND READS THE VALUE OF EACH MEMORY WORD
ADDRESS INTO THAT MEMORY LOCATION. AFTER ALL MEMORY HAS BEEN
WRITTEN, ALL LOCATIONS ARE CHECKED AGAIN.

TEST 2 WRITES THE BYTE VALUE OF EACH ADDRESS INTO THAT BYTE
LOCATION AND CHECKS IT.

TEST 3 WRITES THE COMPLEMENT OF EACH WORD ADDRESS INTO THAT
LOCATION AND CHECKS IT.

TEST 4 WRITES THE 8K BANK NUMBER INTO EACH BYTE OF THAT BANK
AND CHECKS IT.

TEST 5 WRITES THE COMPLEMENT OF THE BANK NUMBER INTO EACH
BYTE OF THAT BANK AND CHECKS IT.

SECTION 2: WORST CASE NOISE TESTS.

THESE ARE INTENDED TO APPLY MAXIMUM STRESS TO THE VARIOUS
TYPES OF PDP-11 MOS MEMORIES.

TEST 6 AND TEST 7 ARE SUPPLIED TO ALLOW THE OPERATOR 10
SELECT A SINGLE WORD DATA PATTERN (SA=204) AND SCOPE ON
EITHER THE WRITING (DATO) IN TEST 6 OR THE READING (DATI) IN
TEST 7 OF THAT DATA.

LOCATION .CONST:0 D BE CHANGED IF A DIFFERENT

SINGLE WORD DATA PATYERN IS CONSIDERED.

TEST 10 WRITES AND THEN CHECKS A SERIES OF SINGLE WORD
PATTERNS WHICH ARE DESIGNED TO STRESS PARITY MEMORY.
E

T 11 WRITES ALL MEMORY WITH 1'S IN EVERY BIT AND THEN
"RIPPLES'' A '0"' THROUGH IT.

S
I
ST 12 WRITES ALL MEMORY WITH 0'S IN EVERY BIT AND THEN
IPPLES'' A '"1"" THROUGH IT.

TEST 13 WRITES WRONG PARITY IN EACH BYTE OF MEMORY AND
CHECKS THAT THE PARITY DETEGTION LOGIC WORKS. THIS TEST IS
SKIPPED FOR NON-PARITY MEMORY.

TEST 14 WRITE 'RANDOM'' PROGRAM C(ODE THROUGH MEMORY AND
CHECKS IT.
SECTION 3: INSTRUCTION EXECUTION TESTS.

THIS GROUP OF TESTS PLACE INSTRUCTIONS IN THE MEMORY UNDER
TEST, THEN EXECUTES THE INSTRUCTIONS, AND FINALLY, CHECKS




6.4

6.5

6.5.1

THAT THEY EXECUTED CORRECTLY.

TEST 15 EXECUTES AN INSTRUCTION WHICH DOES A DATI AND A DATO
ON THE MEMORY UNDER TEST.

TEST 16 EXECUTES AN INSTRUCTION WHICH DOES A DATI AND A
DATOB ON THE LOW BYTE OF MEMORY UNDER TEST.

TEST 17 EXECUTES AN INSTRUCTION WHICH DOES A DATI AND A
DATOB ON THE HIGH BYTE.

Bi?g 20 EXECUTES AN INSTRUCTION WHICH DOES A DATIO AND A

TEST 21 EXECUTES AN INSTRUCTION WHICH DOES A DATIO AND A
DATOB ON THE LOW BYTE.

TEST 22 EXECUTES AN INSTRUCTION WHICH DOES A DATIO AND A
DATOB ON THt HIGH BYTE.

SECTION 4: MOS TESTS

TEST 23 -WRITES A PATTERN OF 000377 THROUGH MEMORY, THEN
COMPLEMENTS IT ADDRESSING DOWNWARD, COMPLIMENTS THE NEW
PATTERN ADDRESSING UPWARD, COMPLIMENTS THE THIRD PATTERN
ADDRESSING UPWARD AND FINALLY COMPLIMENTS THIS NEW AB
PATTERNS ADDRESSING DOWNWARD.

TEST 24=25 WRITE A CHECKERBOARD THROUGH MEMORY THEN STALLS
FOR 2 SECONDS AND THEN VERIFIES NO DATA HAS CHANGED.

SPECIAL TOGGLE IN TESTS

TOGGLE=IN-PROGRAM #1

THE FOLLOWING IS A TOGGLE IN MEMORY ADDRESS TEST. THIS TEST
IS USEFUL WHEN AN ADDRESS SELECTION FAILURE IS SUSPECTED
INVOLVING THE FIRST 8K OF MEMORY. THIS PROGRAM WRITES THE
VALUE OF EACH ADDRESS INTO ITSELF STARTING WITH THE LOWER
LIMIT (200) AND CONTINUING TO THE UPPER LIMIT. AFTER ALL ADDRESSES
HAVE BEEN WRITTEN EACH ADDRESS IS CHECKED FOR THE CORRECT
E%Eﬂl?MﬂMTING WITH THE UPPER LIMIT AND CONTINUING TO THE

LOCATION CONTENTS MNEMONIC  COMMENT
10 012700 MOV #200.RO :GET FIRST ADDRESS
12 *TO TEST
* (EXAMPLE START ADDRESS)
14 010001 MOV RO,R1 “SAVE IN R1
16 020037  1$: CMP RO.a#SWR :CHECK UPPER LIMIT
20 000176 “(IN SOFTWARE SWITCH REGISTER)
22 001403 . BEQ 2% *BRANCH IF AT UPPER LIMIT
24 010010 MOV RO,(RO) :LOAD VALUE INTO ADDRESS
;6 005720 1ST (RO)+  :STEP TO NEXT ADDRESS
0 000772 BR 1% *LOOP UNTIL DONE
32 010006  2%: MOV RO.R¢  :SAVE UPPER LIMIT
34 020001  3%: CMP RO.R1 “CHECK IF AT LOWER LIMIT

SEQ 0010




40 024000
I‘: z 001774
46 000772

6.5.2 TOGGLE ~ IN-PROGRAM #2
THE FOLLOWING IS ALSO A TOGGLE IN
N-PROGRAM

TOGGLE~

1
PROGRAM WRITES THE
ITSELF STARTING WITH T
LOWER LIMIT, AFTER ALL

BEQ 1%
(MP -(RO) RO
BEC 3%

BR 3%

;BRANCH IF DONE
:CHECK DATA WRITTEN

:BRANCH IF 0K
:ERROR
:LOOP BACK

PROGRAM TO BE USED WITH
#1 FOR MORE COMPLETE ADDRESS TESTING. THIS

COMPLEMENT  VALUE
HE UPPER LIMIT AND CONTINUING TO THE

ADDRESSES HAVE BEEN WRITTEN EACH

OF EACH ADDRESS INTO

ADDRESS 1S CHECKED FOR THE CORRECT CONTENTS STARTING WITH THE
AND CONTINUING TO THE UPPER LIMIT.

LOWER LIMIT ADDRESS

TOGGLE IN THE FOLLOW

ING PATCHES TO THE PROGRAM ABOVE.

THIS 1S THE PATCH TO TOGGLE=-IN-PROGRAM #1:

LOCATION CONTENTS
36 001404

LOC?BIW CONTENTS

010402
52 005142
54 020201
56 001375
60 020204
62 001755
64 010203

005103
70 020322
72 001772
74 0
76 000770

7.0 PROGRAM L ISTING
ATTACHED

MNEMONI C

- BEQ 4%
THESE ARE THE ADDITIONS TO TOGGLE-IN-PROGRAM #1:

MNEMON C

4%$: MOV R4 ,R2

5%

6%:

: COM =(R2)
CMP R2.R1
BNE 5%

COM R

CMP R3,(R2)+
BEQ 6%

HALT

BR 6%

COMMENT

:BRANCH TO PROGRAM #2

COMMENT

;GET UPPER LIMIT

; COMPLEMENT ADDRESS
;CHECK IF AT LOWER LIMIT
;LOOP UNTIL DONE

;CHECK IF AT UPPER LIMIT
;GO TO PROGRAM 1 IF DONE
;GET VALUE OF ADDRESS

; COMPLEMENT VALUE
;CHECK ADDRESS

;BRANCH IF OK

:ERROR

;GO CHECK NEXT ADDRESS

SEQ 0011
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CVMSAA . P11 04~AUG~81 22:59 TABLE OF CONTENTS
14 OPERATIONAL SWITCH SETTINGS

29 BASIC DEF INITIONS

141 MEMORY MANAGEMENT DEF INITIONS

189 TRAP CATCHER

198 STARTING ADDRESS(ES)
ACT11 HOOKS
POWER DOWN AND UP ROUTINES
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COMMON TAGS
APT MAILBOX-ETABLE
APT PARAMETER BLOCK
APT STATISTICS TABLE
MEMORY PARITY PATTERNS TABLE
MEMORY PARITY REGISTER ADDRESS TABLE
ERROR POINTER TABLE
START: SETUP AND MAP MEMORY
INITIALIZE THE COMMON TAGS
TYPE PROGRAM NAME
GET VALUE FOR SOF TWARE SWITCH REGISTER
MAP PARITY REGISTERS
MAP PARITY MEMORY
DISPLAY PARITY MEMORY MAP
TEST PARITY REGISTERS

SECTION 1: MEMORY ADDRESS TESTS
71 WRITE VALUE OF MEMORY ADDRESS INTO MEMORY
T2 WRITE VALUE OF MEMORY ADDRESS INTO MEMORY
T3 WRITE 1'S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS.
T4 WRITE BANK # INTO ALL ADDRESSES IN A 8K BANK
. WRITE 1'S COMPLEMENT OF BANK #.
SECTION 2: WORST CASE NOISE TESTS
16 WRITE A CONSTANT INTO MEMORY.
T7 READ MEMORY AND COMPARE TO CONSTANT.

710 WORSE CASE NOISE (PARITY) WORD TESTING

ROTATE A ‘0'' BIT THROUGH A FIELD OF ONES.

ROTATE A ‘"1'' BIT THROUGH A FIELD OF ZEROS

WORSE -ASE NOISE PARITY BYTE TESTING

RANDOM DATA TESTING THRU PROGRAM CODE RELOCATION.
g INSTRUCTION EXECUTION TESTS.

EXECUTE DATI, DATO THRU MEMORY.

EXECUTE DATI, DATOB (LOW BYTE) THRU MEMORY.
EXECUTE DATI, DATOB (HIGH BYTE) THRU MEMORY.
EXECUTE DATI, DATIO, DATO THRU MEMORY.

EXECUTE DATI, DATI, DATIO, DATOB (LOW BYTE) THRU MEMORY.

P

SECTION

—y == ==~
P Y i

roronNy
=0~V

SECTION 4:MOS TESTS
123 MARCHING 1'S AND 0'S.
124 WRITE CHECKERBOARD STARTING WITH '125252' DATA.
125 WRITE CHECKERBOARD STARTING WITH 052525 DATA
DONE: RELOCATE PROGRAM AND REPEAT ALL TESTS.
END OF PASS ROUTINE
SUBROUTINE AND TRAP ROUTINE SECTION.
MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES.
SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS.
RELOCATION- SUBROUTINES.
PARITY MEMORY TRAP SERVICE AND SUBROUTINES.
SUBROUTINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE.
SCOPE HANDLER ROUTINE

EXECUTE DATI, DATI, DATIO, DATOB (HIGH BYTE) THRU MEMORY.

SEQ 001
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‘1:?51 ERROR HANDLER ROUTINE

20 ERROR MESSAGE TYPEOUT ROUTINE
4218 TTY INPUT ROUTINE
441 READ AN OCTAL NUMBER FROM THE TTY
449 TYPE ROUTINE
45N APT COMMUNICATIONS ROUTINE
4 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
4 BINARY TO OCTAL (ASCII) AND TYPE
4846 PHYSICAL ADDRESS TYPE ROUTINE
4905 STANDARD PROGRAM MESSAGES

5044 ERROR REPORTING MESSAGES AND TABLES.
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(VMSAA  0-2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 2
CVMSAA P11 04~AUG-81 22:59

LTITLE CVMSAA (-2 MEGAWORD MEMORY EXERCISER, 16K VER
;*COPYRIGHT (C) 1981

;*DIGITAL EQUIPMENT CORP.

;*MAYNARD, MASS. 01754

L
; *PROGRAM BY SAM/BARRY/BILL

“#THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
" «PACKAGE (MAINDEC-11-DZQAC~CS), JAN, 1981.
. "

}2 _SBTTL OPERATIONAL SWITCH SETTINGS
- %

15 e SWITCH USE

16 .'. o e s 2w

17 iw 15 HALT ON ERROR

18 T 14 LOOP ON TEST

19 i 13 INHIBIT ERROR TYPEOUTS

20 i 12 INHIBIT KT11 (AT START TIME ONLY)
21 i 11 INMHIBIT ITERATIONS

zg e 10 BELL ON ERROR

2 i 9 LOOP ON ERROR

4 i 7 LOOP ON TEST IN SWR<4:0>

5 i 7 INHIBIT PROGRAM RELOCATION

26 ;v £ INHIBIT PARITY ERROR DETECTION
27 iw 5 INHIBIT EXERCISING VECTOR AREA.
28 "SBTTL BASIC DEFINITIONS

-«INITIAL ADDRESS OF THE STACK POINTER #x* 1100 x=+

31 001100 STACK= 1100

3 _EQUIV EMT,ERROR . :BASIC DEFINITION OF ERROR CALL
: "EQUIV IOT,SCOPE “:BASIC DEFINITION OF SCOPE CALL
3’; - *MISCELLANEOUS DEF INITIONS

36 000011 HT= 11 - :CODE FOR HORIZONTAL TAB

37 000012 LF= 12 ::CODE FOR LINE FEED

ge 000015 CR= 15 *“CODE FOR CARRIAGE RETURN

9 000 CRLF= 200 *"CODE FOR CARRIAGE RETURN-LINE FEED
40 177776 PS= 177776 :*PROCESSOR STATUS WORD

41 LEQUIV PS,PSW
4 177774 STKLMT= 177774 ::STACK LIMIT REGISTER

4 177772 PIRQ= 177772 ‘PROGRAM INTERRUPT REQUEST REGISTER
44 177570 DSWR= 177570  *HARDWARE SWITCH REGISTER

22 177570 DDISP= 177570 : 'HARDWARE DISPLAY RECISTER

47 : *GENERAL PURPOSE REGISTER DEF INITIONS

48 000000 RO= %0 . :GENERAL REGISTER

49 000001 R1= 11 : SGENERAL REGISTER

50 000002 R2= %2 * :GENERAL REGISTER

51 000003 R3= %3 : :GENERAL REGISTER
i 000004 Ré4= x4 : :GENERAL REGISTER
S 000005 RS= x5 : :GENERAL REGISTER
54 000006 Ré6= %6 : :GENERAL REGISTER
55 000007 R7= X7 : :GENERAL REGISTER
56 000006 SP= 16 - :STACK POINTER

SEQ 0014
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ME
CVMSAA . P11 04~AUG-81 22:59 BASIC DEFINITIONS SEQ 0015

gg 000007 PC= X7 : :PROGRAM COUNTER
59 :*PRIORITY LEVEL DEF]NITIU‘S
60 000000 PRO= 0 ::PRIORITY LEVEL 0
61 000049 PR1= 40 ..PRI(RITY LEVEL 1
6 000100 PR2= 100 ::PRIORITY LEVEL 2
6 000140 PR3= 140 ::PRIORITY LEVCL 3
£ 000200 PR4= 200 ::PRIORITY LEVEL 4
65 000240 PRS= 240 ::PRIORITY LEVEL 5
66 000 PR6= 300 ::PRIORITY LEVEL 6
gz 000340 PR7= 340 ::PRIORITY LEVEL 7
69 -%"'SWITCH REGISTER'' SWITCH DEF INITIONS
70 100000 SWw15= 100000
71 040000 SWi4= 40000
72 020000 SW13= 0000
73 010000 Swi2= 10000
74 000 SWil= 4000
75 002000 Swi0= 2000
76 001000 Sw09= 1000
77 00 Sw08= 400
78 000200 sw07= 200

000100 Swo6= 100
80 000040 SW05= 40
81 000020 SWwo4= 20
Bg 000010 Sw03= 10
8 000004 sWwi2= 4
84 000002 Swll= 2
85 000001 SWo0= 1
86 EQUIV SW09,Sw9
87 .EQUIV SwWO08,
88 EQUIV SWO07,Sw7
89 .EQuUlv SWw06,S
90 LEQUIV SWO0S5,SW5
91 LEQUIV SW04,
9 LEQUIV SWO03,Sw3
9 LEQUIV SW02,SW2
94 LEQUIV SWO01,Sw1
gg "EQUIV  SWO0O.SW0
97 :*DATA BIT DEFINITIONS (BITOO TO BIT15)
98 100000 BIT15= 100000
949 040000 BIT14= 40000
100 020000 BIT13= 20000
10 010000 BIT12= 10000
10% 004000 BIT11= 4000
10 002000 BIT10= 2000
104 001000 BIT09= 1000
105 000400 BITO8= 400
109 000200 BIT07= 200
10 000100 BITO6= 100
108 000040 BITOS= 40
109 000020 BITO4= 20
110 000010 B81T03= 10
m 000004 BITO2= &
112 000002 BITO1= 2
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(VMSAA  0=2 MEGAWORD MEMORY EXERCISER, 16K
CVMSAA.P11  04-AUG-81 22:59 BASIC DEF INITIONS SEQ 0016
113 000001 BIT00= 1
114 .EQUIV BIT09,8IT9
115 .EQUIV BIT08.BIT8
116 .EQUIV BITO7.BIT7
117 .EQUIV BIT06.BIT6
118 .EQUIV BITO0S.BITS
119 .EQUIV BITO04.BIT4
120 .EQUIv BIT03.BIT3
121 .EQuIv BIT02.BIT2
122 .EQUIV BITO1.BIT1
123 .EQUIV BIT00.BITO
1% ;*BASIC "'CPU’’ TRAP VECTOR ADDRESSES
126 000004 ERRVEC= 4 ::TIME OUT AND OTHER ERRORS
127 000010 RESVEC= 10 : RESERVED AND ILLEGAL INSTRUCTIONS
128 000014 TBITVEC=14 2T BIT
129 000014 TRTVEC= 14 : :TRACE TRAP
1 000014 BPTVEC= 14 : :BREAKPOINT TRAP (BPT)
131 000020 10TVEC= 20 -2 INPUT/OUTPUT TRAP (IOT) **SCOPE«**
132 000024 PWRVEC= 24 : :POWER FAIL
13 000030 EMTVEC= 30 ::EMULATOR TRAP (EMT) s*ERROR+
134 000034 TRAPVE (=34 ::"TRAP'* TRAP
135 000060 TKVEC= 60 :TTY KEYBOARD VECTOR
136 000064 TPVEC= 64 ::TTY PRINTER VECTOR
13 000240 PIRQVE C=240 - ::PROGRAM INTERRUPT REQUEST VECTOR
139
140 .SBTTL MEMORY MANAGEMENT DEF INITIONS
142 :*KT11 VECTOR ADDRESS
144 000250 MMVEC= 250
146 ;*KT11 STATUS REGISTER ADDRESSES
148 177572 SRO= 177572
149 177574 SR1= 177574
150 177576 SR2= 177576
18] 172516 SR3= 172516
}gi ;*KERNEL ''I'* PAGE DESCRIPTOR REGISTERS
155 172300 KIPDRO= 172300
156 172302 KIPDR1= 172302
157 172304 KIPDR2= 172304
158 172306 KIPDR3= 172
159 172310 . KIPDR4= 172310
160 172312 KIPDRS= 172312
161 172314 KIPDR6= 172314
162 172316 KIPDR7= 172316
164 :*KERNEL *'I'* PAGE ADDRESS REGISTERS
166 172340 KIPARO= 172340
167 172342 KIPAR1= 172342
168 172344 KIPAR2= 172344
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169 17234€
170 172350
171 172352
1;% 172354
1 172356
174
175 000000
176 000006
177
178
179 000001
180 000114
181
182
183 017777
184 037777
185 000007
186
187
188
189
190 000000
191
192
193
194 000174
195 000174 000000
}39 000176 000000
198 000200 000137
199 000204 000167
200
201 000004
20§ 000004 023252
203 000006 000000
204
205
206
207
208
209 000010
210 000046
211 000C46 012560
21; 000052
213 000052 040000
214 000010

MEMORY EXERCISER,

003742
000070

E 2
16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 5
MEMORY MANAGEMENT DEF INITIONS

KIPAR3=
K IPAR4=
KIPARS=
K IPARG=
KIPAR7=

uP =0
RW = 6

.

172346

172350

172352

1723564

172356
:CODE FOR UPWARDS MAP IN MEM MGMT PDR'S
:CODE FOR READ/WRITE IN MEM MGMT PDR'S

:+ PARITY MEMORY DEFINITIONS.

AE=1 :PARITY ACTION ENABLE

PARVEC=114 *PARITY TRAP VECTOR

:x  MISCELLANEOUS ASSIGNMENTS

MASK4K= 17777 :MASK FOR 4K ADDRESS BANK BOUNDARY.
MASK8K= 37777 *MASK FOR 8K ADDRESS BANK BOUNDARY
MFPT= 7 *MOVE FROM PROCESSOR TYPE TO RO
.SBTTL TRAP CATCHER

.=°
:*ALL UNUSED LOCATIONS FROM 4 =~ 776 CONTAIN A "L42, HALT"
-«SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:*LOCAT!(N1(7)4CWTA]NS 0 TO CATCH IMPROPERLY LOADED VECTORS

DISPREG: .WORD 8

SWREG:
SBTTL

.SBTTL

:;SOFTWARE DISPLAY REGISTER
.WORD ; :SOFTWARE SWITCH REGISTER
STARTING ADDRESS(ES)

JMP @#START ;:JUMP TO STARTING ADDRESS OF PROGRAM
JMP RESTAR ;RESTART ADDRESS, USING PREVIOUS PARAMETERS.

.=ERRVEC(
.WORD  ERRTRP
WORD O

ACT11 HOOKS

. 't.!*itt..'*t‘Iﬁ*'iiﬁit't'ltttiittt!ﬁ*Rttttlttttittttt'!ttttiiii

“HOOKS REQUIRED BY ACT11
$SVPC=

VeC=. :SAVE PC
iEgng ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
‘WORD BIT14 ::2)SET LOC.52 TO BIT14
" =$SVPC ““RESTORE PC

SEQ 0017
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00010C .=100
000100 000104 (00340 000002 .WORD  104,340.2 ;1F BEVENT IS ENABLED
:IGNORE ITS INTERRUPT,DO RTI

b ol

000300 .=300

P T L L L L it bieiaiininbsbeiniebuiaiivinieivieaiobisiuiinialaiisiials i

"= THE FOLLOWING ROUTINES ARE LOCATED IN THE VECTOR AREA (0-1000) SO THAT
“» THEY CAN BE PROTECTED BY SELECTING SWO5 (SEE DOCUMENT FOR USE OF SwOS).

s o Iitt't'tt.tIititt'ttti..t.itt..t't‘t.‘ti.t..t.....Q...t."t't"

NN W =00~

PINININININONIN = —

QNQNNNNNNNNNNNNN’UNNNNN

000300 005005 RESTAR: CLR RS :CLEAR FLAG TO INDICATE RESTART,
000302 000401 BR REST1 GO RESTORE PROGRAM BEFORE RESTARTING.
000 010705 RESTOR: MOV PC, RS “PUT DATA INTO FLAG FOR RESTORE.
000 012706 001070 REST1: MOV #SCMTAG, SP “SET UP THE STACK POINTER.
2 000312 005767 000216 TST PRGMAP :CHECK IF THE MEMORY HAS BEEN MAPPED.
29 000316 001002 BNE REST2 "BR IF MEMORY MAPPED.
30 000320 000167 003432 JMP STARTA "GO START,IF NOT MAPPED
31 000324 005767 000206 RESTZ2: TST MMAVA :CHECK IF MEM MGMT AVAILABLE.
sg 000330 001454 BEQ 108 ‘BR IF NO MEM MGMT.
33 000332 032737 000001 177572 BIT #BITO. @4SRO  -CHECK IF MEM MGMT ACTIVE.
0C0340 001027 BNE 2% "BR IF MEM MGMT ALREADY SET UP.
35 000342 012700 172300 MOV #K1PDRO, RO “POINT TO FIRST MEM MGMT DDATA REG.
000346 012701 000010 MOV #8. R1 *SET UP COUNTER.
237 000352 012720 077406 1$: MOV #077406,(RO)+  :MAP FIRST 28K 1-FOR-1.
238 000356 005301 DEC R1 “COUNT REGISTERS.
239 000360 001374 BNE 1% “BR IF MORE REG.
2640 000362 012700 172340 MOV #K IPARO ,RO :POINT TO FIRST MEM MGMT ADDRESS REG.
241 000366 005020 CLR (RO) + *PARO MAPPED INTO BANKO.
24 000370 012720 000200 MOV #200, (RO)+ :PART MAPPED INTO BANK1.
243 000374 005020 CLR (RO) + *PAR2 CLEARED
244 000376 005020 CLR (RO) + *PAR3 CLEARED
245 000400 005020 CLR (RO) + “PARG CLEARED
246 000402 005020 CLR (RO) + *PARS CLEARED
247 000404 005020 CLR (RO) + :PAR6 CLEARED
248 000406 012720 177600 MOV #177600, (RO)+  :PAR7 MAPPED INTO LAST BANK.
549 000412 012737 000001 177572 MOV #8170, @#SRO  :ENABLE MEM MGMT.
250 000420 005000 28: CLR RO “INIT TEMP PAR REG.
251 000422 016701 000106 MOV PRGMAP, R1 “GET THE PROGRAM MAP...LO 64K.
25 oomgg 006201 3$: ASR R1 “SHIFT THE MAP POINTER...
253 000430 103403 BCS 43 “BR WHEN FIRST 8K BANK FOUND.
254 000432 062700 000400 ADD #400, RO “UPDATE TMP PAR TO NEXT 8K BANK.
255 000436 000773 B8R 3s *NEXT 8K BANK
Ssa 000440 010037 172340 48: MOV RO a#KIPARO :PUT TEMP PAR INTO FIRST PAR.
57 000444 000137 000450 JMP asss :JUMP INTO PROGRAM IF NOT THERE ALREADY.
58 000450 oezrgg oooggo 5% ADD #200, RO "KEEP UPDATING TEMP PAR REG.
59 000454 010037 172342 MOV RO a#KIPAR1 :SET UP SECOND PROGRAM BANK POINTER.
m 000410 BR 208 :BR TO RELOCATE SECTION.
261 016700 000044 108: MOV RELOCF, RO “GET RELOCATION FACTOR.
000466 062700 001070 ADD #$CMTAG RO “SET UP STACK POINTER,
000472 010006 MOV RO SP *SET STACK TO RELOCATE PROGRAM.
m 062700 177412 ADD #208-#$CMTAG.RO -ADJUST RO TO RELOCATED ''208'* ADDRESS.
5 000110 JMP (RO) GO TO '208'* (RELOCATED).
000502 022767 000007 000024 208%: CMP ., PRGMAF -CHECK IF PROGRAM IS IN 8K BANK O .
26 000513 001402 BEQ 21% ‘BR IF IN 8K BANK 0.
000512 004767 014370 JSR PC, RELO  -RELOCATE THE PROGRAM BACK TO BANK 0.
9 000516 005067 000436 21$: CLR $TIMES “CLEAN UP BEFORE STARTING.
270 000522 105067 000344 CLRB STSTNM
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:» THE FOLLOWING LOCATIONS ARE

 CUMSAA P11 CT11 HOOKS
Zﬁ 00052¢ 000167 006130 JwP START1
4 ;.
75 :* CIRCUMSTANCES.
27 000532 000000 RELOCF: .WORD 0O
000% 000000 PRGMAP: .WORD 0
s;g 000536 000000 MMAVA: .WORD O

6 2
04-AUG-81

;RESTART WITH PREVIOUSLY SELECTED PARAMETERS.

USED BY THE ABOVE ROUTINE AND MUST BE LOCATED
« BELOW 1000 TO INSURE CORRECT OPERATION UNDER THE WIDEST VARIETY OF

23:00 PAGE 7

:CONTAINS RELOCATION FACTOR (NO MEM MGMT)
MAP - WHERE

THE PROGRAM IS LOCATED

: PROGRAM
*MEMORY MANAGEMENT AVAILABLE FLAG.

;BIT 0
:BIT 15

1 MMU AVAILABLE
1 22 BIT ADDRESSING AVAILABLE

SEQ 0019
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1 04-AUG-81 22:59 POWER DOWN AND UP ROUTINES SEQ

.SBTTL POWER DOWN AND UP ROUTINES

P

"t'I‘tttt....'..'..ttt.i'."..-.-t..II.l.....'...l-..tt'.lQQ.I..

“POWER DOWN ROUTINE

000540 012737 000706 000024 $PWRDN: MOV #SILLUP . #PWRVEC ;;SET FOR FAST UP
000 012737 000340 000026 MOV #340,3#PWRVEC+2 ;;PRIO:7
000554 010046 MOV RO,-(SP) ::PUSH RO ON STACK
000556 010146 MOV R1,=(SP) ::PUSH R1 ON STACK
000560 010246 MOV R2,-(SP) :2PUSH R2 ON STACK
000562 010346 MOV R3,-(SP) ::PUSH R3 ON STACK
000564 010446 MOV R4 ,-(SP) ::PUSH R4 ON STACK
000596 010546 MOV RS,=(SP) ::PUSH RS ON STA(K
000570 017746 000334 MOV aSWR,=(SP) ::PUSH aSWR ON STACK
000574 010667 000112 MOV SP,$SAVR6 : :SAVE SP
012737 000612 000024 MOV #SPWRUP ,#PWRVEC ;;SET UP VECTOR
000606 000000 HALT
000610 000776 BR e : :HANG UP
;;ttt'!.tt'ltit.tll"ﬁtttt't'ttﬁt.'itttﬁ.tt.'lt.t.titttttltt.ttt‘
~ :POWER UP ROUTINE
000612 012737 000706 00002« $PWRUP: MOV #SILLUP,@#PWRVEC ;;SET FOR FAST DOWN
000620 016706 000066 MOV $SAVR6, SP ::GET SP
4 005067 000062 CLR $SAVR6 ::WAIT LOOP FOR THE TTY
0006 005267 000056 1%: INC $SAVR6 ::WAIT FOR THE INC
0006 001375 BNE 1% ::0F WORD
000636 012677 000266 MOV (SP) +_,aSWR ::POP STACK INTO asSwWR
000642 012605 MOV (SP)+ RS ::POP STACK INTO RS
000644 012604 MOV (SP)+ R4 ::POP STACK INTO Ré&
000646 01%603 MOV (SP)+ ,R3 ::POP STACK INTO R3
000650 012602 MOV (SP)+ ,R2 ::POP STACK INTO RZ2
000652 012601 MOV (SP)+ ,R1 ::POP STACK INTO R1
000654 012600 MOV (SP)+ RO ::POP STACK INTO RO
000656 012737 000540 000024 MOV #SPWRDN , a#PWRVEC ;;SET UP THE POWER DOWN VECTOR
000664 012737 000340 000026 MOV #340,3#PWRVEC+2 ;;PRID:7
000672 004567 020676 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
000676 023761 $SPWRMG: .WORD PWRMSG : ;POWER FAIL MESSAGE POINTER
000700 012716 MOV (PC)+,(SP) ::RESTART AT RESTART
000;82 000300 $PWRAD: .WORD RESTART ::RESTART ADDRESS
000 000002 RTI *
000706 $ILLUP: HALT ::THE POWER UP SEQUENCE WAS STARTED
000710 000776 BR .~ :: BEFORE THE POWER DOWN WAS COMPLETE
000712 $SAVR6: O ::PUT THE SP HERE
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CVMSAA . P1 04~AUG=-81 22:59 TAGS
3352 JSBTTL COMMON TAGS
s ::t...t...t....tltt‘ltt't.'tltlt.lI!tt....lt.t.t......l....ttt't't
gb :*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIUNS
52; :«USED IN THE PROGRAM.
329 001070 .=1070
g 1070 S$CMTAG: ::START OF COMMON TAGS
1 1070 000000 LWORD O
Sgg 00107; 000 $TSTNM: _BYTE 0 ::CONTAINS THE TEST NUMBER
3 00107 000 SERFLG: .BYTE 0 ::CONTAINS ERROR FLAG
g% 001074 8%88 $ICNT: .WORD O ::CONTAINS SUBTEST ITERATION COUNT
35 %1076 $LPADR: .WORD 0 ::CONTAINS SCOPE LOOP ADDRESS
3;6 1100 000000 $LPERR: .WORD O ::CONTAINS SCOPE RETURN FOR ERRORS
g 7 001102 000000 $ERTTL: .WCRD 0 : :CONTAINS TOTAL ERRORS DETECTED
38 001104 000 $ITEMB: .BYTE 0 ::CONTAINS ITEM CONTROL BYTE
339 001105 001 SERMAX: .BYTE 1 ::CONTAINS MAX. ERRORS PER TEST
0 001106 000000 $ERRPC: .WORD O ::CONTAINS PC OF LAST ERROR INSTRUCTION
1 001110 000000 $GDADR: .WORD O : :CONTAINS ADDRESS OF 'GOOD*' DATA
%2 0C1112 000000 $8DADR: .WORD O ::CONTAINS ADDRESS OF 'BAD' DATA
243 001114 000000 $GDDAT: .WORD O ::CONTAINS "GOOD' DATA
34 001116 000000 $8DDAT: .WORD O ::CONTAINS 'BAD' DATA
245 001120 000000 .WORD 0 : ;RESERVED--NOT TO BE USED
346 001122 000000 MORD O
347 001154 000 $SAUTOB: .BYTE 0 ::AUTOMATIC MODE INDICATOR
3%8 001125 000 $INTAG: .BYTE O : : INTERRUPT MODE INDICATOR
349 0011%8 000000 MWORD O
gso 0011 177570 SWR : WORD DSMWR : :ADDRESS OF SWITCH REGISTER
51 001132 177570 DISPLAY: .WORD DDISP : :ADDRESS OF DISPLAY REGISTER
35§ 001134 177560 $TKS: 177560 ::TTY KBD STATUS
353 001136 177562 $TKB: 177562 ::TTY KBD BUFFER
§4& 001140 177564 $TPS: 177564 ::TTY PRINTER STATUS REG. ADDRESS
§5 001142 177566 $TPB: 177566 ::TTY PRINTER BUFFER REG. ADDRESS
gS 001144 000 $NULL: .BYTE 0 ::CONTAINS NULL CHARACTER FOR FILLS
§7 001145 002 $FILLS: .BYTE 2 ::CONTAINS # OF FILLER CHARACTERS REQUIRED
358 001146 012 $FILLC: .BYTE 12 ::INSERT FILL CHARS. AFTER A 'LINE FEED''
323 001147 000 $TPFLG: .BYTE 0 ::"'TERMINAL AVAILABLE'' FLAG (BI1T1<07>=0=YES)
001150 000000 $TMP0: .WORD O ::USER DEF INED
361 001152 000000 $TMP1: .WORD O ::USER DEF INED
362 001154 000000 STMP?2: WORD O :;USER DEF INED
;g‘ 001156 000000 $TMP3: _WORD O : :USER DEF INED
001123 000000 $TIMES: O ::MAX. NUMBER OF ITERATIONS
%5 0011 000009 SESCAPE:0 ::ESCAPE ON ERROR ADDRESS
36? 001194. 177607 000377 $BELL: .JASCIZ <207><377><377> ;;CODE FOR BELL
001170 077 $QUES: .ASCII /7% :;QUESTION MARK
[V OARNA 015 $CRLF: .ASCII <15 : :CARRIAGE RETURN
%9 001172 000012 $LF: ASCIZ 12> +:LINE FEED
70 :.'ttttl!lttttttttltt.t!tttttttltttttttt.lt!!ttttttttttttttttl'ttt
;1 .SBTTL APT MAILBOX-ETABLE
7 ;;t.tlttttttttttttttltttt.ttttt'tttttttttltttttttttlwttttttttttti
74 .EVEN
75 001174 SMAIL : : :APT MA]ILBOX
379 88117‘ 000000 SMSGTY: .WORD  AMSGTY ;:MESSAGE TYPE CODE
g? 1176 000000 $FATAL: .WORD AFATAL ::FATAL ERROR NUMBER
78 001200 000000 STESTN: .WORD ATESTN ;;TEST NUMBER
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CVMSAA P11 04~-AUG-81 22:59 APT MA]LBOX-ETABLE
379 1202 m $PASS: .WORD APASS  ;:PASS COUNT
380 1204 SDEVCT: .WORD ADEVCT ::DEVICE COUNT
381 001 000000 SUNIT: .WORD AUNIT  ;:1/0 UNIT NUMBER
35% 001210 000000 SMSGAD: .WORD AMSGAD ;:MESSAGE ADDRESS
383 001212 000000 $MSGLG: .WORD AMSGLG ;;MESSAGE LENGTH
384 001214 SETABLE: ;;APT ENVIRONMENT TABLE
385 001214 000 SENV: .BYTE AENV ; ;ENVIRONMENT DBYTE
386 001515 000 SENVM: .BYTE AENVM  ;:ENVIRONMENT MODE BITS
387 001216 000000 $SWREG: .WORD ASWREG ;:APT SWITCH REGISTER
388 001%%0 000000 SUSWR: .WORD AUSWR  ;;USER SWITCHES
389 001222 000000 $CPUOP: .WORD ACPUOP ;.CPU TYPE,OPTIONS
390 ;" BITS 15-11=CPU TYPE
391 :* 11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
392 . 11/70=06,PDQ=07,0=10
393 :® BIT 10=REAL TIME CLOCK
394 . BIT 9=FLOATING POINT PROCESSOR
395 3 BIT 8=MEMORY MANAGEMENT
396 001224 000 $MAMS1: .BYTE  AMAMS1 ;;HIGH ADDRESS.M.S. BYTE
397 001225 000 SMTYP1: .BYTE AMTYP1 ;;MEM. TYPE BLKN1

398 MEM.TYPE BYTE (HIGH BYTE)

SEQ 002,

399 ;e 900 NSEC CORE=001
400 s 300 NSEC BIPOLAR=002
401 :* S00 NSEC MOS=003
402 001226 000000 $MADR1: .WORD AMADR1 ;;HIGH ADDRESS,BLKA1
40 Hind MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF "‘TYPE'" ABOVE
404 001230 000 $MAMS2: .BYTE  AMAMS2 ;:HIGH ADDRESS.M.S. BYTE
405 001231 000 $SMTYP2: .BYTE AMTYP2 ;:MEM.TYPE ,BLKN2
406 001232 000000 $MADR2: .WORD AMADRZ ;:MEM.LAST ADDRESS,BLK#?2
407 001234 000 $MAMS3: .BYTE AMAMS3 ;;HIGH ADDRESS.M.S.BYTE
408 001235 000 SMTYP3: .BYTE  AMTYP3 ;;MEM.TYPE,BLKA3
409 001236 000000 SMADR3: .WORD AMADR3 ;:MEM.LAST ADDRESS,BLKA3
410 001240 000 $MAMS4 : .BYTE  AMAMS4 ;;HIGH ADDRESS.M.S.BYTE
411 001241 000 SMTYP4: .BYTE  AMTYP4 ;:MEM.TYPE ,BLK#G
412 001242 000000 $SMADRG: .WORD  AMADRS ;;MEM.LAST ADDRESS,BLKA4
413 001244 000000 SVECT1: .WORD AVECT1 ;;INTERRUPT VECTORA1.BUS PRIORITY#1
414 001246 000000 SVECT2: .WORD AVECT2 ;;INTERRUPT VECTOR#2BUS PRIORITYA?
415 001250 000000 $SBASE: .WORD ABASE ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
416 001252 000000 $DEVM: .WORD ADEVM  ;:DEVICE MAP
417 001254 000000 $CDW1: .WORD ACDW!  ;:CONTROLLER DESCRIPTION WORDA1
418 001556 000000 $CDW2: .WORD ACDW2  ;:CONTROLLER DESCRIPTION WORDA2
419 001260 000000 $DDWO: .WORD ADDWO ;:;DEVICE DESCRIPTOR WORD#0
420 881262 $DDW1: .WORD ADDW1  ;;DEVICE DESCRIPTOR WORDA1
421 1264 $ODW2: .WORD ADDW2  :;DEVICE DESCRIPTOR WORD#2
4 ; OO'IS% $DDW3: .WORD ADDW3  ::DEVICE DESCRIPTOR WORDAS
4 001 $DDW4: .WORD ADDW4& ;;DEVICE DESCRIPTOR WORDA4
424 001572 $ODWS: .WORD ADDWS  ;:DEVICE DESCRIPTOR WORDAS
425 001274 $DDW6: .WORD ADDWS ;:DEVICE DESCRIPTOR WORD#G
426 001558 $DDW7: .WORD ADDW7  ::DEVICE DESCRIPTOR WORDA7
001 $DDW8: .WORD ADDWB ;:DEVICE DESCRIPTOR WORDAS
001302 $DDW9: .WORD ADDWY  ;;DEVICE DESCRIPTOR WORDA9
001304 $DDW10: .WORD ADDW10 ;:DEVICE DESCRIPTOR WORDA10
001306 $DDW11: .WORD ADDW1] :;DEVICE DESCRIPTOR WORDA11
001310 $DDW12: .WORD ADDW12 ;:DEVICE DESCRIPTOR WORD#12
%1312 $DDW13: .WORD ADDW13 ::DEVICE DESCRIPTOR WORDA13
1314 $DDW14: .WORD ADDW14 ;:DEVICE DESCRIPTOR WORDA14
001316 $DDW15: .WORD  ADDW1S ;:DEVICE DESCRIPTOR WORDA15
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CVMSAA. P11 04~AUG-81 22:59 APT MAILBOX-ETABLE SEQ 0023
435 001320 SETEND:
436 MEXIT
2%; .SBTTL APT PARAMETER BLOCK
439 '-:tttltttttt*tttttttttttttttttttttttttttttttttttltttt.ttttttntttt
440 “SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
L4 ;:ttttttttttttttttttttt*ttttlttltltttt‘.'tttttttlltﬁttttttttﬁtttttt
Gl 001320 .$X=.  ;;SAVE CURRENT LOCATION
L4 000024 .=24 :2SET POWER FAIL TO PCINT TO START OF PROGRAM
444 000024 000200 200 ;:FOR APT START UP
645 000044 . =44 ;;POINT TO APT INDIRECT ADDRESS PNTR.
446 000044 001320 SAPTHDR ;:POINT TO APT HEADER BLOCK
L47 001320 .=.8X  ;;RESET LOCATION COUNTER
L4L8 ' ;.-ittttttt*ttttlttttttttttttttttlttttttttttttttttttttlttttttttttt
449 *SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
22? ; INTERFACE SPEC.
452 001320 $APTHD :
453 001320 000000 $HIBTS: .WORD 0 ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
454 001322 001174 $MBADR: .WORD SMAIL  ;:ADDRESS OF APT MAILBOX (BITS 0-15)
455 001324 001604 $TSTM: .WORD  900. ;;RUN TIM OF LONGEST TEST
456 001326 002260 $PASTM: .WORD 1200. ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
457 001330 000000 SUNITM: .WORD 0. *:ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
458 001332 000052 "WORD SETEND-SMAIL/2 ;;LENGTH MAILBOX~ETABLE (WORDS)
459 .SBTTL APT STATISTICS TABLE
461 ;_-wtt\uttttttttttttttttttttt\uttt-tttttttrt*tnttttttttttnnttttt-t
462 001334 SASTAT:
463 001334 177777 000000 .WORD -1.0
464 001340 177777 000000 .WORD ~1,0
465 001344 177777 000000 .WORD ~1.,0
466 001350 177777 WORD -1.,0
467 001354 177777 000000 .WORD -1,0
468 001360 177777 000000 .WORD -1,0
469 001364 177777 000000 .WORD ~1,0
470 001370 177777 000000 LWORD -1,0
471 001374 177777 000000 .WORD ~1.0
472 001400 177777 000000 .WORD =1.,0
473 001404 177777 000000 .WORD ~1.0
474 001410 177777 000000 .WORD -1.,0
475 881414 177777 000000 .WORD -1,0
476 001420 177777 000000 .WORD -1,0
477 001426 177777 000000 .WORD ~-1,0
478 0014 177777 000000 .WORD ~1,0
479 0014 177777 000000 WORD =1.0
480 001440 177777 000000 WORD ~-1,0
481 001444 177777 000000 .WORD -1.0
482 001450 177777 000000 .WORD ~1.0
483 001454 177777 000000 .WORD -1,0
484 001460 177777 000000 WORD ~-1.0
485 001464 177777 000000 .WORD -1,0
486 001470 177777 000000 .WORD -1.0
487 001474 177777 000000 .WORD ~1,0
488 001500 177777 $ASTEND : -1
489 001502 001334 $APTR: SASTAT
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P11 04~AUG-81 22:59 APT STATISTICS TABLE SEQ 0024

o= ttl’t'.ﬁ't..tﬁ.ti.ttt'ﬁtt'ttl‘!t'.ttt.ti.t..t.t"..'l.iilltt.ll LA

"*THE FOLLOWING TAGS ARE USER DEF INED

. ttttttttt'tlittttttt.t.til’.tttll.I..tt....tit.tt'.."tt.ttitt.l

001504 000000 SVERPC: .WORD O :VIRTUAL PC LOCATION FOR ERROR TYPEOUT ROUTINE (SERTYP).
001506 070032 RESRVD: .WORD 070032 :CORE PARITY REG BITS RESERVED FOR FUTURE USE.
NOTE: FOR MS11 MEMORY WITH PARITY, CHANGE TO 077772.
001510 000000 LMAD: .WORD O ;LAST CONTIGUOUS MEMORY ADDRESS (+2)
001512 000000 LDDISP: .WORD O :CONTAINS DISPLAY REGISTER IMAGE
001514 MEMMAP : ;MEMORY MAP - EACH BIT CORRESPONDS TO 8K
001514 000000 .WORD O ;1ST WORD MAP...128KW
001516 000000 WORD O :2ND WORD MAP...256KW
001520 000000 WORD O ;3RD WORD MAP...384KW
001522 000000 WORD O :4TH WORD MAP...512KW
001524 000000 WORD O ;STH WORD MAP...640KW
001526 000000 WORD O :6TH WORD MAP...768KW
0015 000000 WORD O :7TH WORD MAP...896KW
001532 000000 .WORD O :8TH WORD MAP..1024KW
0C1534 000000 .WORD O :9TH WORD MAP..1152KW
001536 000000 WORD O :10TH WORD MAP..1280KW
001540 000000 WORD O :11TH WORD MAP..1408KW
001542 000000 WORD O :12TH WORD MAP..1536KW
001544 000000 WORD O :13TH WORD MAP..1664KW
001546 000000 WORD 0 :14TH WORD MAP..1792KW
001550 000000 .WORD O :15TH WORD MAP..1920KW
001552 000000 WORD O ;16TH WORD MAP..2048KW
001554 TSTMAP: :TEST MAP - WHICH BANKS ARE SELECTED FOR TEST.
001554 000000 WORD O ;:1ST WORD MAP...128KW
001556 000000 WORD O ;2ND WORD MAP...256KW
001560 000000 .WORD 0 :3RD WORD MAP...3B4KW
001562 000000 .WORD O ;4TH WORD MAP...512KW
001564 000000 WORD 0 ;STH WORD MAP...640KW
001566 000000 WORD O ;6TH WORD MAP...768KW
001570 000000 .WORD O ;7TH WORD MAP...B96KW
881572 000000 .WORD 0 ;8TH WORD MAP..7024KW
1574 000000 WORD 0 :9TH WORD MAP..1152KW
001576 000000 .WORD O :10TH WORD MAP..1280KW
001600 000000 .WORD O :11TH WORD MAP..1408KW
001602 888%8 .WORD O ;1§TH WORD MAP..1536KW
001604 WORD O :13TH WORD MAP..1664KW
001606 000000 WORD O :14TH WORD MAP..1792KW
001610 000000 .WORD O ;15TH WORD MAP..1920KW
001612 000000 WORD O :16TH WORD MAP..2048KW
001614 SAVTST: :SAVED TEST MAP - USED DURING FIRST PASS TO ONLY
; TEST EACH BANK ONCE.
001614 000000 WORD 0 :1ST WORD MAP...128KW
001616 000000 WORD O ;2ND WORD MAP...256KW
001620 000000 WORD 0 ;3RD WORD MAP...384KW
00182 000000 WORD O :4TH WORD MAP...512KW
001624 000000 WORD O :STH WORD MAP...640KW
001626 000000 WORD O ;6TH WORD MAP...768KW
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547 001630 000000 .WORD 0 :7TH WORD MAP...896KW
548 001632 000000 "WORD 0 8TH WORD MAP. .i024KW
349 001634 000000 "WORD 0 “9TH WORD MAP..1152KW
550 001636 000000 .WORD 0 “10TH WORD MAP. .1280KW
551 (001640 000000 "WORD 0 11TH WORD MAP. . 1408KW
3 00164c 000000 _WORD 0 “12TH WORD MAP. . 1536KW
553 001644 000000 “WORD 0 :13TH WORD MAP. .1664KW
554 001646 000000 WORD 0 14TH WORD MAP. . 1792KW
555 001650 000000 .WORD 0 15TH WORD MAP. . 1920KW
336 001652 000000 .WORD 0 “16TH WORD MAP. .2048KW
338 001654 PMEMAP : :PARITY MAP = WHICH BANKS HAVE MEMORY PARITY
560 001656 000000 WORD 0O :1ST WORD MAP...128KW
561 001656 000000 "WORD 0 2ND WORD MAP. . .256KW
562 001660 000000 WORD O “3RD WORD MAP...3B4KW
563 001662 000000 _WORD 0O :4TH WORD MAP...512KW
564 001664 000000 .WORD 0 :STH WORD MAP...640KW
565 001666 000000 WORD 0 :6TH WORD MAP. . .768KW
566 001670 000000 WORD 0 :7TH WORD MAP...896KW
567 001672 000000 WORD 0 :8TH WORD MAP..1024KW
568 001674 000000 .WORD 0 9TH WORD MAP..1152KW
569 001676 000000 “WORD 0 :10TH WORD MAP. .1280KW
570 001700 000000 .WORD 0 11TH WORD MAP. . 1408KW
571 001702 000000 WORD O 12TH WORD MAP..1536KW
572 001704 000000 WORD 0 13TH WORD MAP. .1664KW
573 001706 000000 WORD O 14TH WORD MAP..1792KW
574 001710 000000 _WORD 0 215TH WORD MAP. .1920KW
375 001712 000000 .WORD 0 “16TH WORD MAP. .2048KW
377 001714 BITPT: :POINTER TO CURRENT 8K BANK OF MEMORY
579 001714 000000 .WORD 0 :1ST WORD MAP...128KW
580 001716 000000 'WORD 0 :2ND WORD MAP...256KW
581 001720 000000 .WORD 0 33D WORD MAP...3B4KW
582 001722 000000 .WORD 0 :4TH WORD MAP...512kw
583 001724 000000 .WORD 0 :STH WORD MAP...840KW
584 001726 000000 _WORD 0 :6TH WORD MAP. . .76BKW
585 001730 000000 _WORD 0 “7TH WORD MAP...B96KW
586 001732 000000 .WORD 0 :8TH WORD MAP..1024KW
587 001734 000000 .WORD 0 “9TH WORD MAP..1152KW
588 001736 000000 .WORD 0 :10TH WORD MAP..1280KW
589 001740 000000 'WORD O 11TH WORD MAP. .1408KW
590 001742 000000 WORD 0 212TH WORD MAP. .1536KW
591 001744 000000 WORD 0 :13TH WORD MAP. .1664KW
592 001746 000000 .WORD 0 “14TH WORD MAP. .1792KW
§93 001750 000000 WORD 0 “15TH WORD MAP. .1920KW
3% 001752 000000 WORD 0 “16TH WORD MAP. .2048KW
398
598 001754 000000 MMORE: .WORD 0 ;LOOP ADDRESS FOR MULTIPLE BLOCK TESTING.
599 “SET UP BY 'INITMM ' AND “INITDN'' ROUTINES.
“USED BY 'MMUP'' AND 'MMDOWN'' ROUT INES.
601 001756 SELFLG: .BYTE 0 “OPERATOR SELECTED PARAMETERS FLAG. (SA=204)

000
602 001757 000 FLAGBK: .BYTE 0 *8K BLOCK INDICATOR. USED IN ""INITMM® AND "MMUP' .
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OEFLG: .BYTE O :ODD/EVEN FLAG USED IN PARITY MEMORY BYTE TEST.

.EVEN

FSTADR: .WORD O ;FIRST VIRTUAL ADDRESS TO BE TESTED.
;FIRST ADDRESS IS USER SELECTABLE.
: TO BREAK TO "MMUP'' TO FIND LAST ADDRESS.

.CONST: .WORD O ;USER SELECTABLE CONSTANT DATA.

WP : WORD 4 ;WRITE WRONG PARITY COMMAND

TEMP: .WORD O ; TEMPORARY STORAGE

TEMP1: .WORD O ; TEMPORARY STORAGE

FLG30K: .WORD O ;30K MEMORY FLAG

LSIFLG: .WORD O ;LSI-11 PROCESSOR FLAG

PLUS1: .WORD O

:DATA BIT USED FOR FIRST ENTRY INTO
;MMUP AND MMDOWN ROUTINES.

"ltttttttttItiﬁtttttttititttittttttttI'illi.ti.tttt!ttﬂltitttttt

‘% RELATIVE ADDRESSING TABL:Z.
“« THE FOLLOWING LOCATIONS ARE MODIFIED AT RELOCATION TIME TO ALLOW
. %

RELATIVE ADDRESSING TO GET THE RELOCATED VALUE OF THE ARGUMENT TAGS.

':lit.titttttttttttttttliit‘tltt..*ttﬁtt*ttt'ititttt.tIi*--tt.tti

RADTAB:
.STACK: SCMTAG :STACK POINTER INITIAL ADDRESS.

MEMMAP : ME ;AUTO. MEMORY SIZING MAP -
.SAVTST: SAVTST :SIZED MEMORY MAP FROM AUTO. OR USER
.TSTMAP: TSTMAP ;MEMORY MAP OF 8K BANKS TO TEST

.PMEMAP : PMEMAP ;PARITY MAP OF 8K BANKS

.BITPT: BITPT ;BIT POINTER FOR BLOCK UNDER TEST

.RESRV: RESRVD :PARITY REGISTER RESERVED BIT MASK ADDRESS.
.MPRO: MPRO :MEMORY PARITY REGISTER TABLE ADDRESS.
MPRX: MPRX :MEMORY PARITY REGISTER EXIST TABLE ADDRESS.
.PBTRP: PBTRP :PARITY BYTE TEST TRAP ROUTINE ADDRESS.
.MPPAT: MPPATS :MEMORY PARITY PATTERN TABLE ADDRESS.
.PESRV: PESRVY :MEMORY PARITY ERROR TRAP ROUTINE ADDRESS.
.ERRTB: SERRTB :ERROR TYPEOUT TABLE PONTER.

.EIGHT: 8 :DECIMAL TYPE ROUTINE COUNT DESIGNATOR.

"TST32: TST32 - *SCOPE ABORT ADR FOR WHEN NO MEM AVA FOR TEST.

;:tt.'ttttitittttit.iti*tttttttttilttitiittti*t*tt*tttttttt*t*ttt

:* DATA CONTAINERS FOR ERROR PRINTOUT.

::tltt‘tti'ttﬁttttlitt*ttttttiittlttttt*ttti**tttttttitit!tl'ttit

DT1: $ERRPC, $GDADR, $GDDAT , $BDDAT 0

pT2: $VERPC , SERRPC , SGDADR, $GDDAT , $BDDAT, 0

DT12:  $VERPC,SERRPC,S$GDADR,S$GDDAT,0

DT14:  SVERPC,SERRPC,$TMPO,SGDADR,0

DT15:  SVERPC,SERRP(,$GDADR,$TMPO,SGDDAT,$SBDDAT,0

DT21:  SVERPC,SERRPC,$TMPO,$GDADR, SGDDAT,$BDDAT,0
DT23:  SVERPC,SERRPC,SGDADR,$BDADR, $GDDAT , $BDDAT,0

SVERPC , SERRPC, SBDADR 0

SEQ 0026
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659 172
660 174 001 001106 001112 DT25: SVERPC,SERRPC,$BDADR,STMPO, STMP1,0
661 00 3 0011 001152 000000
22§ }6 %}%" 1106 001150 DT26: SVERPC,SERRPC,STMPO,STMP1.0
6646 00 001158 001152 001110 DT30: $TMPO,STMP1,SGDADR,SBDDAT,0
665 00 001116 000000
669 00 % 001159 000000 DT31: S$TMP3.0
gga 002240 17777 LWORD =1 :TABLE TERMINATOR.
669 _SBTTL MEMORY PARITY PATTERNS TABLE
6?0 :".t‘ttl‘tt'ttttl.iiitttt*"'tit.it‘ttil.t.‘itt‘liti*t'.tit'!.Qtiit
671 “THE FOLLOWING ARE THE PARITY PATTERNS EXERCISED THRUOUT MEMORY
67; .'.'!tt'tt'tlt'.ttttﬁtttittittti.tﬁit.titttttti**ﬁQii‘tittittttttit
67
676 002242 125325 MPPATS: 125325 :EVEN,ODD
675 002244 155652 152652 :0DD, EVEN
676 002246 052452 052452 EVEN,ODD
677 002250 025125 025125 ;0DD ,EVEN
678 002252 102070 102070 *EVEN,EVEN
679 002254 072527 072527 A :0DD,0DD
ggo 00 %56 177777 177777 “EVEN,EVEN
1 002260 107030 107030 ;0DD,0DD
005562 152525 152525 0DD,EVEN
683 002264 000000 0 “EXTRA PATTERN HOLDER FOR
684 *FUTURE USE
232 002266 000000 MPEND: O :TABLE TERMINATOR
687 _SBTTL MEMORY PARITY REGISTER ADDRESS TABLE
688 7710710771700 001100011 TT1TIE011171T00401700101111000010111110011111117
689 "« THE FOLLOWING REPRESENTS THE MEMORY PARITY REGISTER ADDRESS TABLE
gg? "« FROM WHICH PARITY MEMORY IS ADDRESSED & CONTROLLED:
69 ‘« THE LEAST SIGNIFICANT BIT IN THE DEVICE ADDRESS IS SET TO A ONE (1)
69 “« IF THE CONTROL IS FOUND NOT TO BE PRESENT. THE MEMORY PRESENT UNDER
69 "« THE CONTROL OF EACH CONTROLLER IS REPRESENTED BY 16 WORDS FOLLOWING
695 “« THE DEVICE ADDRESS. FOR NON-22BIT MEMORY ONLY 1 WORD IS USED
696 "« (EACH BIT REPRESENTING A 8K BLOCK, I.E. FIRST WORD BITO = 0 - 8K,
697 i BIT 3= 24~2BKW 16 BIT ADDRESSING -
698 P 8IT 15 = 120~124KW 18 BIT ADDRESSING
699 iy
700 002270 172101 MPRO: 172100 +1 :PARITY STATUS REGISTER
701 002272 000000 .WORD 0 *1ST WORD CONTROL MAP...128KW
70; 74 000000 JWORD 0 “2ND WORD CONTROL MAP...256KW
76 000000 MWORD O :3RD WORD CONTROL MAP...384KW
000000 WORD O “4TH WORD CONTROL MAP...512KW
s 000000 JWORD O *STH WORD CONTROL MAP...640KW
70g 000000 WORD O ‘6TH WORD CONTROL MAP...768KW
70 000000 WORD O *7TH WORD CONTROL MAP...B896KW
708 10 000000 JWORD 0 “8TH WORD CONTROL MAP..1024KW
709 12 000000 JWORD O “9TH WORD CONTROL MAP..1152KW
710 14 000000 JWORD O *10TH WORD CONTROL MAP..1280KW
m 16 mg JWORD 0 “11TH WORD CONTROL MAP..1408KkW
71; WORD O “12TH WORD CONTROL MAP..1536KW
71 2 000000 JWORD O “13TH WORD CONTROL MAP..1664KW
714 002324 000000 WORD O “14TH WORD CONTROL MAP..1792KW
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MEMORY PARITY REGISTER ADDRESS TABLE

MPR1:

MPRZ:

(elelelelelelelelalelslsbolele -]

lelelolelolelolelelalelellelelelels)

[elelelelelelololelelelelelelalaldelelelale

:15TH WORD
:16TH WORD

:MASK FOR UNUSED PARITY (SR BITS

CONTROL MAP..1920kW
CONTROL MAP..204BKW

:PARITY STATUS REGISTER

;18T
: 2ND
3RD WORD

16TH WORD

:MASK FOR UNUSED PARITY CSR BITS

WORD CONTROL MAP...128KW

CONTROL MAP...256KW

CONTROL MAP...3B4KW
CONTROL MAP...512KW
CONTROL MAP...640KW
CONTROL MAP...768KW
CONTROL MAP...B96KW
CONTROL MAP..1024KW
CONTROL MAP..1152KW
CONTROL MAP..1280KW
CONTROL MAP..1408KW
CONTROL MAP..1536KW
CONTROL MAP..1664KW
CONTROL MAP..1792KW
CONTROL MAP..1920KwW
CONTROL MAP, .2048KW

:PARITY STATUS REGISTER

;1ST WORD CONTROL MAP...128KW
:2ND WORD CONTROL MAP...256KW
:3RD WORD CONTROL MAP...384KW
:4TH WORD CONTROL MAP...512KW
:5TH WORD CONTROL MAP...640KW
:6TH WORD CONTROL MAP. . . 768KW
;7TH WORD CONTROL MAP. . . B96KW
;8TH WORD CONTROL MAP..1024KW
OTH WORD CONTROL MAP..1152KW
;10TH WORD CONTROL MAP..1280KW
;11TH WORD CONTROL MAP..1408KW
:12TH WORD CONTROL MAP..1536KW
:13TH WORD CONTROL MAP. . 1664KW
:14TH WORD CONTROL MAP..1792KW
;15TH WORD CONTROL MAP..1920KW
:16TH WORD CONTROL MAP..2048KW

:MASK FOR UNUSED PARITY CSR BITS
;PARITY STATUS REGISTER
CONTROL

;18T
2?0

4TH WORD
:5TH WORD
gTH WORD

:15TH WORD
:16TH WORD

w. L 2&”
CONTROL MAP...256KW
CONTROL MAP...384KW
CONTROL MAP...512Kw
CONTROL MAP...640KW
CONTROL MAP...768KW
CONTROL MAP...B96KW
CONTROL MAP. .1024KU
CONTROL MAP..1152KW
CONTROL MAP..1280KW
CONTROL MAP..1408KW
CONTROL MAP..1536KW
CONTROL MAP..1664KW
CONTROL MAP..1792KW
CONTROL MAP..1920KW
CONTROL MAP..2048kW

SEQ 0028
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MEMORY PARITY REGISTER ADDRESS TABLE

MPRS :

MPRS :

MPR7 :

0

L1
o

33@523222%3%3‘3

+1
0
0
0
0
0
0
0
0
0
0
0
0
0

:

172112 +

0
0
0
0
1
0
0
0
WORD O
0
0
0
0
0
0
0

0
0
0
0
0
0
1
0
0
WORD 0
0
0
0
0
0
0
0
0

;MASK FOR UNUSED PARITY (SR BITS

sPARITY STAUS REGISTER

:1ST WORD CONTROL MAP...128KW
:2ND WORD CONTROL MAP...256KW
:3RD WORD CONTROL MAP...384KW
:4TH WORD CONTROL MAP...512KW
:STH WORD CONTROL MAP...640KW
:6TH WORD CONTROL MAP. . . 768KW
:7TH WORD CONTROL MAP...896KW
:8TH WORD CONTROL MAP..1024KW
:9TH WORD CONTROL MAP..1152KW
:10TH WORD CONTROL MAP..1280KW
:11TH WORD CONTROL MAP. . 1408KW
:12TH WORD CONTROL MAP..1536KW
13TH WORD CONTROL MAP..1664KW
;14TH WORD CONTROL MAP..1792KW
:15TH WORD CONTROL MAP..1920KW
:16TH WORD CONTROL MAP . . 2048KW
*MASK FOR UNUSED PARITY CSR BITS
:PARITY STATUS REGISTER
;:1ST WORD CONTROL MAP...128KW
:2ND WORD CONTROL MAP...256KW
:3RD WORD CONTROL MAP...384KW
;4TH WORD CONTROL MAP...512KW
:STH WORD CONTROL MAP...640KW
:6TH WORD CONTROL MAP...768KW
:7TH WORD CONTROL MAP...B896KW
:8TH WORD CONTROL MAP..1024KW
'9TH WORD CONTROL MAP..1152KW
:10TH WORD CONTROL MAP..1280KW
:11TH WORD CONTROL MAP..1408KW
:12TH WORD CONTROL MAP..1536KW
:13TH WORD CONTROL MAP..1664KW
+14TH WORD CONTROL MAP..1792KW
:15TH WORD CONTROL MAP..1920KW
;16TH WORD CONTROL MAP..2048KW

*MASK FOR UNUSED PARITY CSR BITS
;PARITY STATUS REGISTER
}g WORD CONTROL

:3RD WORD
loTH WORD

:16TH WORD

:MASK FOR UNUSED PARITY CSR BITS

L .12&”
CONTROL MAP...256KW
CONTROL MAP...384KW
CONTROL MAP.. .51ZKH
CONTROL MAP.. .6’0
CONTROL MAP... BKU
CONTROL MAP...B896KW
CONTROL MAP..1024KW
CONTROL MAP..1152KW
CONTROL MAP..1280KW
CONTROL MAP..1408KW
CONTROL MAP..1536KW
CONTROL MAP..1664KW

35

CONTROL MAP..1792KW
CONTROL MAP..1920KW
CONTROL MAP..2048KW

;PARITY STATUS REGISTER

SEQ 0029
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827 00000C .WORD O :1ST WORD CONTROL MAP...128KW
828 002670 000000 .WORD O :2ND WORD CONTROL MAP...256KW

672 000000 .WORD O :3RD WORD CONTROL MAP...384KW
8 002674 000000 WORD O :4TH WORD CONTROL MAP...512KW
831 002?76 000000 .WORD O ;:STH WORD CONTROL MAP...640KW
8 005 00 000000 .WORD O ;6TH WORD CONTROL MAP...768KW
8 002702 000000 .WORD 0 ;7TH WORD CONTROL MAP...B896KW
8 002704 000000 .WORD O ;8TH WORD CONTROL MAP..1024KW
835 002706 000000 .WORD O :9TH WORD CONTROL MAP..1152KW
836 002710 000000 .WORD O ;10TH WORD CONTROL MAP..1280KW
837 002712 000000 .WORD 0 :11TH WORD CONTROL MAP..1408KW
838 002714 000000 .WORD O :12TH WORD CONTROL MAP..1536KW
839 002716 000000 .WORD O :13TH WORD CONTROL MAP..1664KW
840 002720 000000 .WORD O ;14TH WORD CONTROL MAP..1792KW
841 002722 000000 .WORD O :15TH WORD CONTROL MAP..1920KW
Mg 002724 000000 .WORD O :16TH WORD CONTROL MAP..2048KW
843 002726 000000 .WORD O ;MASK FOR UNUSED PARITY CSR BITS
844 7 172121 MPR8: 172120 +1 ;PARITY STATUS REGISTER
845 002732 000000 .WORD 0 ;1ST WORD CONTROL MAP...128KW
846 734 000000 .WORD O :2ND WORD CONTROL MAP...256KW
847 002736 000000 .WORD 0 :3RD WORD CONTROL MAP...384KW
848 002740 000000 WORD 0 ;4TH WORD CONTROL MAP...512KW
849 002742 000000 WORD 0 ;STH WORD CONTROL MAP...640KW
850 002744 000000 .WORD O ;6TH WORD CONTROL MAP...768KW
851 002746 000000 .WORD 0 ;7TH WORD CONTROL MAP...B96KW
85§ 002750 000000 .WORD O ;8TH WORD CONTROL MAP..1024KW
853 002752 000000 WORD O :9TH WORD CONTROL MAP..1152KW
854 002754 000000 .WORD 0 :10TH WORD CONTROL MAP..1280KW
855 002756 000000 .WORD O :11TH WORD CONTROL MAP..1408KW
856 002760 000000 WORD O :12TH WORD CONTROL MAP..1536KW
857 002762 000000 WORD 0 ;13TH WORD CONTROL MAP..1664KW
858 002764 000000 WORD O :14TH WORD CONTROL MAP..1792KW
859 766 000000 WORD O ;15TH WORD CONTROL MAP..1920KW
860 002770 000000 WORD O :16TH WORD CONTROL MAP..2048KW
861 002772 000000 WOR 0 ;MASK FOR UNUSED PARITY CSR BITS
86§ 002774 172123 MPR9 172122 +1 ;PARITY STATUS REGISTER
863 002776 000000 .WORD O :1ST WORD CONTROL MAP...128KW
864 000000 .WORD O ;2ND WORD CONTROL MAP...256KW
865 003002 000000 WORD O ;3RD WORD CONTROL MAP...384KW
866 000000 WORD O ;4TH WORD CONTROL MAP...512KW
867 000000 .WORD O ;STH WORD CONTROL MAP...640KW
868 003010 000000 .WORD O ;6TH WORD CONTROL MAP...768KW
869 003012 000000 WORD O ;7TH WORD CONTROL MAP...B896KW '
870 003014 000000 WORD O :8TH WORD CONTROL MAP..1024KW
871 003016 000000 .WORD 0 ;9TH WORD CONTROL MAP..1152KW
872 00 000000 WORD O :10TH WORD CONTROL MAP..1280KW
873 003022 000000 WORD O ;:11TH WORD CONTROL MAP..1408Kw
874 003024 000000 WORD O :12TH WORD CONTROL MAP..1536KW
875 000000 WORD O :13TH WORD CONTROL MAP..1664KW
876 0030 000000 WORD O :14TH WORD CONTROL MAP..1792KW
877 0030 000000 WORD O :15TH WORD CONTROL MAP..1920KW
878 003034 000000 .WORD O :16TH WORD CONTROL MAP..2048KW
879 003036 000000 .WORD O :MASK FOR UNUSED PARITY CSR BITS
880 003040 172125 MPR10: 172124 +1 ;PARITY STATUS REGISTER
881 003042 000000 .WORD 0 :1ST WORD CONTROL MAP...128KW
882 003044 000000 WORD O ;2ND WORD CONTROL MAP...256KW
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883 003046 00000C .WORD O :3RD WORD CONTROL MAP...384kw
884 003050 000000 .WORD O :4TH WORD CONTROL MAP...512KkW
885 003052 000000 . WORD 0 :STH WORD CONTROL MAP...640KwW
886 003054 000000 .WORD 0 :6TH WORD CONTROL MAP...768KW
887 00 000000 .WORD O :7TH WORD CONTROL MAP...B96KW
888 003060 000000 .MWMORD O :BTH WORD CONTROL MAP..1024KW
889 003062 000000 .WORD 0 :9TH WORD CONTROL MAP. . 1152kw
890 00%8266 000000 .WORD 0 :10TH WORD CONTROL MAP. 1280Kw
891 00 000000 .WORD 0 :11TH WORD CONTROL MAP..1408kKW
892 003070 000000 .WORD 0 :12TH WORD CONTROL MAP..1536KW
893 003072 000000 .WORD O :13TH WORD CONTROL MAP..1664KW
894 003074 000000 .WORD 0 :14TH WORD CONTROL MAP. .1792KW
895 003076 000000 .WORD 0 :15TH WORD CONTROL MAP. . 1920KwW
896 00 000000 .WORD 0 :16TH WORD CONTROL MAP..2048KW
897 003102 000000 .WORD 0 :MASK FOR UNUSED PARITY (SR BITS
298 003104 172127 MPR11: 172126 +1 :PARITY STATUS REGISTER
899 003106 000000 .WORD 0 :1ST WORD CONTROL MAP...128KW
900 003110 000000 .WORD 0 :2ND WORD CONTROL MAP...256KW
901 003112 000000 WORD O :3RD WORD CONTROL MAP...3B4KW
90§ 0C3114 000000 . WORD 0 :4TH WORD CONTROL MAP...512KW
903 003116 000000 .WORD O :STH WORD CONTROL MAP...640KW
904 003120 000000 . WORD 0 :6TH WORD CONTROL MAP. . .768kW
905 003122 000000 .WORD O :7TH WORD CONTROL MAP...B96KW
906 003124 000000 WORD O :8TH WORD CONTROL MAP..1024KW
907 003126 000000 .WORD 0 :9TH WORD CONTROL MAP..1152KW
908 0031 000000 LMWORD O :10TH WORD CONTROL MAP..1280KW
909 003132 000000 .WORD 0 =11TH WORD CONTROL MAP..1408KW
910 003134 000000 .WORD 0 :12TH WORD CONTROL MAP. . 1536KW
911 003136 000000 .WORD 0 :13TH WORD CONTROL MAP..1664KW
91; 003140 000000 .WORD O :14TH WORD CONTROL MAP..1792KW
91 003142 000000 .WORD O :15TH WORD CONTROL MAP..1920KwW
914 003144 000000 .WORD O :16TH WORD CONTROL MAP..2048KW
915 003146 000000 . WORD 0 :MASK FOR UNUSED PARITY CSR BITS
91? 003150 172131 MPR12: 172130 +1 :PARITY STATUS REGISTER
9 003152 000000 WORD O <1ST WORD CONTROL MAP...128kW
918 003154 000000 .WORD O :2ND WORD CONTROL MAP...256KW
919 003156 000000 .WORD 0 :3RD WORD CONTROL MAP. . .384KW
920 003160 000000 WORD O :4TH WORD CONTROL MAP...512KW
921 003162 000000 MWORD O :5TH WORD CONTROL MAP...640KwW
9 § 883164 000000 WORD O :6TH WORD CONTROL MAP...768KW
9 31 000000 WORD O :7TH WORD CONTROL MAP...B96KW

6 0031 000000 WORD O :8TH WORD CONTROL MAP..1024KW

S 003172 000000 WORD O :OTH WORD CONTROL MAP..1152KW
9 00%174. 000000 LWORD O :10TH WORD CONTROL MAP..1280Kw
¥ 003176 000000 WORD 0 :11TH WORD CONTROL MAP..1408KW

8 00 000000 WORD O :1§TH WORD CONTROL MAP..1536KwW
9, 00 000000 WORD 0 -13TH WORD CONTROL MAP..1664KW
9 00 000000 .WORD O :14TH WORD CONTROL MAP..1792KW
931 00 000000 .WORD O :15TH WORD CONTROL MAP..1920KW
9 00 1g 000000 .WORD 0 :16TH WORD CONTROL MAP. . 2048KW
93‘ 00321 ogoogg . WORD 0 :MASK FOR UNUSED PARITY CSR BITS
9 003214 1721 MPR13: 172132 +1 :PARITY STATUS REGISTER
935 16 000000 .WORD 0 :1ST WORD CONTROL MAP. ..128kW
9%6 000000 .WORD 0 :2ND WORD CONTROL MAP... S6KW
937 2 000000 WORD O :3RD WORD CONTROL MAP...384Kw
938 (003224 000000 .WORD O :4TH WORD CONTROL MAP...512KW
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MORY PARITY REGISTER ADDRESS TABLE

MPR14:

MPR1S5:

:THIS IS THE END OF THE

MPRX :

.BLKW

o

0
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

17.

:5TH WORD

CONTROL MAP. . .640Kw

;6TH WORD CONTROL MAP...768KW
:7TH WORD CONTROL MAP...B96KW
:8TH WORD CONTROL MAP..1024KW
:9TH WORD CONTROL MAP..1152KW
:10TH WORD CONTROL MAP..1280KW
:11TH WORD CONTROL MAP..1408KwW
:12TH WORD CONTROL MAP..1536KwW
:13TH WORD CONTROL MAP..1664KW
:14TH WORD CONTROL MAP..1792KW
:15TH WORD CONTROL MAP..1920Kw
:16TH WORD CONTROL MAP..2048KW

:MASK FOR UNUSED PARITY CSR BITS

;PARITY STATUS REGISTER

:1ST WORD CONTROL MAP...128KW
:2ND WORD CONTROL MAP...Z256KW
;3RD WORD CONTROL MAP...384KW
:4TH WORD CONTROL MAP...512KW
:STH WORD CONTROL MAP...640KW
:6TH WORD CONTROL MAP...768KW
:7TH WORD CONTROL MAP...B896KW
;:8TH WORD CONTROL MAP..1024KW
:9TH WORD CONTROL MAP..1152KW
:10TH WORD CONTROL MAP..1280KW
:11TH WORD CONTROL MAP..1408KW
:12TH WORD CONTROL MAP..1536KW
:13TH WORD CONTROL MAP..1664KW
;14TH WORD CONTROL MAP..1792KW
;15TH WORD CONTROL MAP..1920KW
;16TH WORD CONTROL MAP..2048KW

;MASK FOR UNUSED PARITY (SR BITS

;PARITY STATUS REGISTER

:1ST WORD CONTROL MAP...128KW
:2ND WORD CONTROL MAP...Z256KW
:3RD WORD CONTROL MAP...384KW
:4TH WORD CONTROL MAP...512KW
;STH WORD CONTROL MAP...640KW
;6TH WORD CONTROL MAP...768KW
;7TH WORD CONTROL MAP...896KW
:8TH WORD CONTROL MAP..1024KW
:9TH WORD CONTROL MAP..1152KW
:10TH WORD CONTROL MAP..1280KW
:11TH WORD CONTROL MAP..1408KW
:12TH WORD CONTROL MAP..1536KW
:13TH WORD CONTROL MAP..1664KW
:14TH WORD CONTROL MAP..1792KW
:1STH WORD CONTROL MAP..1920Kw
:16TH WORD CONTROL MAP..204
:MASK FOR UNUSE
TABLE !

-TABLE TO HOLD JUST PARITY STATUS REGISTERS THAT EXIST.
: (THE EXTRA WORD IS FOR A TERMINATOR.)

SEQ NNZD
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P11 04~AUG-81 22:59 ERROR POINTER TABLE SEQ 0033

.SBTTL ERROR POINTER TABLE
-«THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

“«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
S« LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

S «NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
L «NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
i FM ::POINTS TO THE ERROR MESSAGE
e DH “*POINTS TO THE DATA HEADER
v DT *:POINTS TO THE DATA
i DF ::POINTS TO THE DATA FORMAT
003432 $ERRTB:
003432 CHGG};EH .
003432 024774 ’ DM1 :PARITY REGISTER DATA ERROR.
003434 026334 DH1 :PC,REG,S/B,WAS
0C34 002040 DT :$ERRPC ,$SGDADR , $GDDAT , SBDDAT
003440 027072 ',Enogl :16,22,16,16
003442 025030 T . -ADDRESS TEST ERROR(TST1=5).
0034644 026357 DH2 *V/PC,P/PC,MA,S/B,WAS
003446 002052 DT2 : SVERPC , SERRP( , SGDADR, SGDDAT , $SBDDAT
003450 027076 xren°§2 :16,22.22,16,16
003452 025030 ; DM2 ;ADDRESS TEST ERROR(TST1-5).
003454 027036 DH31 *V/PC,P/PC.MA,S/B,WAS
003456 002052 DT2 SVERPC ,SERRPC , SGDADR, SGDDAT , SBDDAT
003460 027103 W :16,22,22.8.8
003462 025064 | DM4 :CONSTANT DATA ERROR(TST6~10).
003464 026357 DHZ :V/PC,P/PC,MA,S/B, WAS
883498 002052 DT2 *$VERPC , $ERRPC , SGDADR , $GDDAT , SBDDAT
3470 027076 - L :16,22,22,16,16
. "
003472 025122 DMS :ROTATING BIT ERROR(TST11-12).
3476 0P6357 DH2 *V/PC,P/PC,MA,S/B,WAS
3476 002052 DT2 :$VERPC ,$ERRPC , SGDADR, $GDDAT , $BDDAT
003500 027076 nsn°22 216,22,22.16,16
gggi 035130 ’ DM6 :MOS REFRESH TEST ERROR (TST24=25).
026357 DH2 *V/PC,P/PC ,MA,S/B,WAS
gsoo oo;gsz DT2 *SVERPC ,$ERRP( , SGDADR, SGDDAT , SBDDAT
510 027076 m‘:_mm;z 216,22,22.16,16
<&
00}%}2 025224 gn? :FATAL ERROR HALT
Rl oo :
3520 000000 0
:* JTEM 10
00 552 ogg 45 DM10 :MARCHING 1°S AND 0°'S ERROR(TST23).
003526 002052 DT2 “$VERPC , $SERRPC , SGDADR, SGDDAT , SBDDAT
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005530 02707€

025311
027036
05
02710
025355
056416
00;066
027103

025431
026416

02;103
025522
026445
002100
027110
024774
026474
002112
027110

025621
886445

R
025700
it

02577
635

02707

F
;* JTEM 11

16k VER MACY11 30(1046)
ERROR POINTER TABLE

i 3
04-AUG-B1 23:00 PAGE 22

SEGC O
:16,22,22.16,16
:PARITY MEMORY ADDRESS ERROR(TST13).
:V/PC ,P/PC ,MA,S/B WAS
: SVERP( $SERRP(C ,$SGDADR, $GDDAT ,$SBDDAT
:16,22.22.8.8
:DATIO WITH WRONG PARITY DIDN'T TRAP(TST13).
:v/PC,P/PC,MA,S/B
:$VERPC ,$SERRP( , $SGDADR , $GDDAT
216,22.22.8
:WRONG PARITY DETECTED, BUT NO REGISTER SHOWS ERROR FLAG.
:v/PC,P/PC,MA,S/B
:SVERPC ,$ERRPC , SGDADR, $SGDDAT
$16,22.22.8 :
:PARITY REGISTER NOT MAPPED AS CONTROLLING THIS ADDRESS(1ST13).
:v/PC,P/PC,REG,MA
:$VERPC ,$ERRPC ,$TMPO, SGDADR
:16,22,22.,22

:PARITY REGISTER DATA ERROR.
:V/PC,P/PC ,MAUT ,REG,S/B,WAS

: SVERP(C $ERRPC ,$GDADR, $TMPO,$GDDAT , $BDDAT
116,22.22.22,16.,16

:MORE THAN ONE REGISTER INDICATED PARITY ERROR.
:v/PC,P/PC REG,MA

; SVERPC ,$ERRP(,$TMPO , $SGDADR

:16,22,22.22

:DATA SHOULDN'T HAVE CHANGED WHEN PARITY ERROR
: TRAPPED(TST13).

:V/PC,P/PC,MA,S/B, WAS

: SVERPC SERRPC ,$GDADR, $GDDAT , $SBDDAT
116,22.22.8.8

:RANDOM DATA ERROR(TST14).
:V/PC,P/PC,MA,S/B,WAS

: SVERPC , $ERRP( ,$GDADR, SGDDAT , $BDDAT
$16,22.22.16,16

:INSTRUCTION EXECUTION ERROR(TST15-22).
:V/PC,P/PC,IUT ,MA,S/B,WAS

+$VERPC , $ERRPC , $TMPO, SGDADR , $GDDAT , $BDDAT
:16,22.16,22,16,16

:NOT USED

: CHGG1

:PROGRAM CODE CHANGED WHEN RELOCATED.
:V/PC,P/PC,SRC MA,DST MA,S/B,WAS
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0=
1 04~AUG=-81 22:59 ERROR POINTER TABLE SEQ 0035
003656 00214¢€ D123 :SVERP(C $ERRPC , $SGDADR, SBDADR, $GDDAT , $8DDAT
oogzw 027110 nen°5}.‘ 16,22,22.22.16,16
026144 DM24 - TRAPPED, BUT NO REGISTER HAD ERROR BIT SET.
886670 DHR4 V/PC,P/PC, TRP/PC
;164 D124 :SVERPC ,SERRPC , $BDADR
003670 027110 nmog;t. 116,22,22
003672 026220 DM25 : TRAPPED TO 114.
003674 026713 DHZ25 :v/PC ,P/PC,TRP/PC ,REG,WAS
003676 2174 DT25 : SVERPC SERRPC , $BDADR,$TMPO,$TMP
00 027110 nenDSZ‘ :16,22,22.22.16
003702 026240 DM26 :FAILED TO TRAP.
003704 026757 DHZ26 :V/PC,P/PC ,REG,WAS
003706 002210 DT26 : SVERPC SERRPC ,$TMPO,$TMP1
003710 027076 ”EHDS.; $16,22,22.16
]
003712 026260 DM27 :(ACTION ENABLE WASN'T SET).
003714 026757 DH26 “V/PC,P/PC,REG,WAS
003716 002210 D126 s SVERPC $ERRPC,$TMPO,$TMP1
003720 027076 nmogg $16,22.22.16
003722 000000 0 :NO MESSAGE.
003724 027007 DH30 *REG,WAS ,MA,WAS
003726 002222 DT30 <$TMPO,$TMP1,$GDADR , $BDDAT
003730 027124 ”EMog;o 222,16.22.,8
003732 026314 pM31 :TRAPPED TO 4
003734 000000 0 *NO HEADER
003736 002234 DT31 S$TMP3
003740 027124 DF30 ;22
.SBTTL START: SETUP AND MAP MEMORY
;I'\:/'\:/'\:/*\:/-\:/t\:/*\:/t\:/*\:/*\:/t\:/'\:/'\:/t\:I'\:/t\:/*\:/*\:
i THIS IS THE NORMAL (SA = 200) BEGINNING OF THE PROGRAM.
v NOTE:  THIS CODE IS NOT POSITION INDEPENDENT.
;/:\'/:\t/:\t/:\'/:\*/:\*/:\-/:\'/:\t/:\*/:\'/:\'/:\'/:\t/:\'/:\*/:\*/:\t
003742 105067 176010 START: C(CLRB SELFLG :CLEAR SELECT PARAMETER FLAG.
003746 000403 BR STARTA GO DO SETUP AND MEMORY MAP.
003750 112767 177777 176000 SELECT: MOVB  #-1, SELFLG -SET THE SELECT PARAMETERS FLAG.
003756 STARTA:
SBTTL INITIALIZE THE COMMON TAGS
1SCLEAR THE COMMON TAGS (SCMTAG) AREA
003756 012706 001070 MOV #S$CMTAG,R6 ::FIRST LOCATION TO BE CLEARED
003762 005026 CLR (RE) + *:CLEAR MEMORY LOCATION
003764 022706 001130 cMP #SWR,R6 ; ;DONE?
003770 80137:. BNE . =6 ::LOOP BACK IF NO
003772 012706 001100 MOV #STACK ,SP ““SETUP THE STACK POINTER
:2INITIALIZE A FEW VECTORS
003776 012737 000540 000024 MOV #SPWURDN . a#PWRVEC ::POWER FAILURE VECTOR
004 012737 000340 000026 MOV #340,a#PWRVEC+2 ;:LEVEL 7
004012 016767 006474 006464 MOV SENDCT,SEOPCT  ::SETUP END-OF -PROGRAM COUNTER
::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
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04~AUG~B1 22:59 INITIALIZE THE COMMON TAGS SEQ 0036
::EQUAL TO A *=1"", SETUP FOR A SOFTWARE SWITCH REGISTER.
20 013746 000004 MOV @WERRVEC,-(SP) ;;SAVE ERROR VECTOR
4 012737 004060 000004 MOV #64S ,QNERRVEC  ;;SET UP ERROR VECTOR
2 015767 177570 175070 MOV #DSWR, SWR ;2SETUP FOR A HARDWARE SWICH4 REGISTER
0 012767 177570 175064 MOV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
022777 177777 175054 CMP #-1,3SWR ;:TRY TO REFERENCE HARDWARE SWR
001012 BNE 66% ;BRANCH IF NO TIMEOUT TRAP OCCURRED
:;AND THE HARDWARE SWR IS NOT = =i
000403 BR 65% ;;BRANCH IF NO TIMEOUT
060 012716 004066 648: MOV #65%, (SP) :2SET UP FOR TRAP RETURN
064 000002 RTI
066 012767 000176 175034 65%: MOV #SWREG, SWR ;:POINT TO SOFTWARE SWR
074 012767 000174 175030 MOV #D1SPREG,DISPLAY
012637 000004 66%: MOV (SP)+,a#ERRVEC ;;RESTORE ERROR VECTOR
106 5067 175070 CLR $PASS :;CLEAR PASS COUNT
112 132767 000200 175075 BITB #APTSIZE ,$ENVM ;:TEST USER SIZE UNDER APT
120 001403 BEQ 67% ;2 YES,USE NON-APT SWITCH
}gg 012767 001216 1175000 678 MoV #$SWREG, SWR ;:NO,USE APT SWITCH REGISTER
130 005067 175356 CLR LDDISP ;CLEAR DISPLAY REGISTER STORAGE LOCN
134 005077 174772 aDISPLAY :CLEAR DISPLAY REGISTER

CLR
.SBTTL TYPE PROGRAM NAME
::TYPE THE NAME OF THE PROGRAM IF FIRST PASS

140 005227 177777 INC #-1 . :FIRST TIME?
144 001041 BNE 68$ **BRANCH IF NO
146 022737 012560 000042 CMP #SENDAD ,a#42  ::ACT=11?
154 001435 BEQ 68$ :BRANCH IF YES
156 004567 015412 JSR RS, $PRINT -GO PRINT OUT THE FOLLOWING MESSAGE .
162 006236 _WORD 698 *ADDRESS OF MESSAGE TO BE TYPED
_SBTTL GET VALUE FOR SOF TWARE SWITCH REGISTER
164 005737 000042 TST anL2 ::ARE WE RUNNING UNDER XXDP/ACT?
170 001016 BNE 708 ““BRANCH IF YES
172 126727 175016 000001 CMPB  SENV,#1 ““ARE WE RUNNING UNDER APT?
200 001412 BEQ 708 :BRANCH IF YES
202 026727 174722 000176 CMP SWR , #SWREG “SOF TWARE SWITCH REG SELECTED?
210 001011 BNE 718 Iy H IF NO
;+ THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $GTSWR ROUTINE
‘« WIHTOUT USING A "‘TRAP'' INSTRUCTION AS CALLED FOR BY #+SYSMACw+,
212 106746 MFPS  =(SP) -PUT THE PROCESSOR STATUS ON THE STACK
214 105066 000001 CLRB  1(SP) ;»&mpsavggr&smeo TO INSURE KERNEL MODE
220 004767 014256 JSR PC $GTSWR GO TO THE SUBROUTINE
g:. 000403 BR 71%
32 112767 000001 174670 ;?g: MOVB  #1,SAUTOB : :SET AUTO-MODE INDICATOR
534 000405 BR 68% ::GET OVER THE ASCIZ
250 632% JASCIZ <CRLF>'CVMSAA'<CRLF>
250 010700 MOV PC RO :GET CURRENT PROGRAM COUNTER.
252 022700 004252 98 : CMP #98, RO “CHECK IF THE PROGRAM 1S RELOCATED.
523 001402 BEQ 108 ‘BR IF PROGRAM NOT RELOCATED.
167 174014 JMP RESTAR “GO TRY TO RELOCTED BEFORE CONTINUING.
594. 012767 000001 174242 108: MOV Ip PRGMAP - INITIALIZE PROGRAM MAP,
2 oosogr 174234 128:  CLR RELOCF “INIT THE RELOCATION FACTOR.
376 105737 001214 TSTB  SNSENV “CHECK FOR APT11
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0=
1 04~AUG-81 22:59 ALUE FOR SOF TWARE SWITCH REGISTER SEQ 0037
004302 003191 BNE 138 :BR IF APTI
004 005737 000042 ST aws?2 :CHECK FOR STANDALONE
0046310 0014 BEQ 138 :BR IF STANDALONE
88: 12 023737 000042 000046 MP aNL2,ansb :CHECK FOR ACTI
20 00140¢ BEC 138 :BR IF ACTN
:MUST BE XXDP
004322 004767 011046 JSR P(C,SAVLDR :GO SAVE LOADERS
:« CHECK IF MEMORY MANAGEMENT IS AVAILABLE, AND SET IT UP IF IT IS.
>« INITIALIZE THE MEMMAP TABLE
004326 012700 001514 13%: MOV #MEMMAP ,RO :LOAD RO WITH MEMMAP TABLE ADDRESS
004332 012701 000020 MOV #16. .R1 :LOAD COUNTER
8&3 005020 148: CLR (RO) + :CLEAR MEMMAP TABLE ENTRY
340 077102 SOB R1,14% :DECREMENT COUNTER 16. TIMES
-1F COUNTER NOT = O THEN CLEAR NEXT ENTRY
004342 005067 175430 CLR LSIFLG SINIT LSI-11 /2/QUAD PROCESSOR FLAG
004346 012767 004360 173434 MOV #15% ,RESVEC :FIND OUT IF LSI=11/2/QUAD
004354 000007 MFPT ;mPIS}NﬂF}gcnm WILL CAUSE TRAP
004356 000404 F2 16% :11/23 OR LATER WILL BRANCH
004360 062706 000004 15%: ADD #4 ,SP :LSI=11 RETURN,CORRECT STACK
004364 005267 175406 INC LSIFLG :AND SET LSI=11/2 FLAG
:x« CHECK IF MEMORY MANAGEMENT IS AVAILABLE, AND SET IT UP IF IT IS
004370 005067 174142 16%: CLR MMAVA sCLEAR KT AND 22 BIT ADDRESSING FLAG
374 032777 010000 174526 BIT #SW12,3SWR :CHECK FOR INMIBIT KT11 SWITCH
402 001047 BNE NONKT :BRANCH IF SET
404 012737 004522 000004 MOV #NONKT ,@#ERRVEC ;SET UP TIMEOUT TRAP VECTOR
412 005037 177572 CLR a#SRO :CLEAR MEM MGMT STATUS REGISTER
004416 004767 006214 JSR PC,MMINIT :MEM MGMT INITIALIZATION ROUTINE
004422 005267 174110 INC MMAVA :SET MEM MGMT AVAILABLE FLAG
004426 004567 015142 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
004432 023472 .WORD MMAMES :ADDRESS OF MESSAGE TO BE TYPED
:"XT11 AVAILABLE''
:x CHECK IF 22 BIT SYSTEM AVAILABLE AND SET IT UP IF IT IS
434 012737 004504 000004 MOV #22% ,aMERRVEC  ;SET UP FOR TIME OUT VECTOR
442 005037 000000 CLR a#Q :CLEAR LOCATION O
004446 012737 010000 172344 MOV #10000,a#K IPAR2 ;SET PAR2 TO LOC 128K + 2
004454 052737 oooo;o 172516 BIS #BIT4,aNSR3 :TURN ON 22 BIT ADDRESSING
8&4 012737 177777 040000 MOV #-1.,a#40000 :NOW WRITE TO LOC 128K + 2
4 005737 000000 1ST a#0 :IFLOC 0 =0
474 001403 BEQ 22% : THEN 22 BIT SYSTEM
476 005037 172516 CLR a#SR3 : ELSE 18 BIT SYSTEM, DISABLE 22 BIT ADR
004502 000454 BR KTSIZ : AND GO SIZE MEMORY
.» TIME OUT TRAP TO HERE OR MEMORY EXISTS AT 128K + 2
004504 052767 100000 174024 22%: BIS #B1T15,MMAVA : ELSE SET 22 BIT FLAG
004512 004567 015056 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
004516 023537 .WORD AVALZ2? ;ADDRESS OF MESSAGE TO BE TYPED
:'22 BIT ADR AVAILABLE
004520 000445 BR KTSI1Z :GO SIZE MEMORY




CVMSAA  0-2 MEGAWORD MEMORY EXERCISER, 16K

M3
VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 26

CVMSAA.P11  (04=-AUG-81 22:59 GET VALUE FOR SOF TWARE SWITCH REGISTER
1272 :'--ittttttttttttIIttttt't'tlttittltt!'.tttttt'ttttt'titttttttittt
1273 ‘* THIS ROUTINE WILL MAP MEMORY IN 8K SEGMENTS. SUPPORTS ONLY THE SIZING
1274 ‘e« OF 16 BIT ADDRESSING WITHOUT MEM MGMT SUPPORT.
1275 i STORAGE USED:
1276 i RO = MEMMAP POINTER ... LO 128K
1277 i R2 = ADDRESS POINTER
1278 T R3 = BANK POINTER ... LO 128K
1279 T FLG30K = 30K MEMORY FLAG
1280 e LITERALS:
1281 i MASKBK = 37777
123% :.'Ittttittttttttltttttti""‘iittttttttttttitttttttittttl‘t'ttttttt
153 oocsgz 012706 001100 NONKT: MOV #STACK, SP ;SET=UP THE STACK
1284 004526 012700 001514 MOV #MEMMAP , RO “SET UP MEMORY MAP PTR TO LO 128K
1285 004532 005002 CLR R2 *SET ADDRESS PTR TO 0
1286 004534 012703 000001 MOV #1.R3 *SET UP 8K BANK POINTER
1287 004540 012737 004562 000004 MOV #28 a#ERRVEC  -SET UP TIME OUT VECTOR
1288 004546 011222 18: MOV (R2), (R2) + *READ AND WRITE ALL MEMORY
1289 004550 032702 037777 BIT #MASKSBK ,R2 “IF NOT 8K BOUNDARY
1290 004554 001374 BNE 1% *" THEN CHECK NEXT LOCATION
1291 004556 050310 BIS R3, (RO) * ELSE SET BANK FLAG IN MEMMAP
}2231; 004560 0004 BR 3% : AND DO SOME MORE
129 -« TIMEOUT TRAPS TO HERE
1295 004562 062706 000004 2%: ADD #4,SP :RESTORE STACK POINTER
1296 004566 022702 160000 CMP #160000,R2 “IF NOT 28K BOUNDARY
1297 004572 001001 BNE 208 :" THEN BRANCH
1298 004574 05 BR 21% * ELSE SET UP POINTERS
1% 004576 022702 170000 208 : CMP #170000,R2 *IF NOT 30K BOUNDARY
1 004602 001 BNE 22% :" THEN BRANCH
1301 004604 005267 175164 : INC FLG30K * ELSE SET 30K MEMORY FLAG
1.'.0% 004610 050310 21$:  BIS R3, (RO) “SET BANK FLAG IN MEMMAP
1303 004612 07 BR X3 *BRANCH ALL DONE
1304 004614 052702 037777 228:  BIS #MASKSK ,R2 “POINT TO LAST ADDRESS OF 8K BANK
}% 004620 005202 INC RZ *POINT TO 1ST ADDRESS OF NEXT BANK
1307 004622 106303 3$: ASLB  R3 :UPDATE BANK POINTER
1308 004624 032703 000020 : BIT #BIT4,R3 *IF NOT DONE WITH 32K
1309 004630 001746 BEQ 1$ *" THEN TRY SOME MORE
};}9 004632 000500 4$: BR DISMAP *GO TYPE OUT MAP
1312
1313 "'-ttttttttttttttttttt‘tttttttttIttttttltttttttttttttttttttttttttt
1314 "% THIS ROUTINE WILL MAP MEMORY IN 8K SEGMENTS. MEMORY MANAGEMENT REGISTERS
1315 “« KIPAR2 AND KIPAR3 ARE USED TO MAP THE BK BANKS OF MEMORY.
1316 “« IF MEMORY EXISTS NEXT TO THE 1/0 PAGE (I.E. 760000 OR 17760000)
1317 “« THEN THE LAST BANK WILL BE ACKNOWLEDGED AS EXISTING.
1318 i STORAGE USED:
1319 i RO = MEMMAP POINTER
1320 % R2 = ADDRESS POINTER
1321 o R3 = BANK POINTER
1325 o KIPAR2 = MAPPED TO 1ST 4K OF PRESENT 8K BANK
132 i* KIPARS = MAPPED TO 2ND 4K OF PRESENT BK BANK
1324 i LITERALS USED:
1325 i* MASK8K = MASK OF BK (37777)
1%6 ""tttlttttttttttttttlttiiittittt*tttﬁtttttttltttltttttitttltt!ttt
1327 004634 012706 001100 KTSIZ: MoV #STACK , SP -SET-UP THE STACK

e — — e —

SEQ 0038
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8

~AUG~81 22:59 GET VALUE FOR SOF TWARE SWITCH REGISTER SEQ 0039
01270C 001514 MOV #MEMMAP RO :SET-UP MEMMAP PTR TO FIRST ENTRY
01 04 MOV #40000,R2 “INIT VIRTUAL ADDRESS TO O MAPPED THRU PAR2
0050 172824 CLR K IPAR2 SINIT PAR2 TO LOC O
012737 ooo;oo 172346 MOV #200.3#KIPAR3  :SET PAR3 TO 2ND 4K BANK
012737 004710 000004 MOV #38_ SFERRVEC  :LOAD TIME OUT VECTOR
012703 000001 1$: MOV #B81T0,R3 :SET-UP 8K BANK POINTER
011222 28: MOV (R2).(R2)+ :READ AND WRITE ALL MEMORY
032702 037777 .- BIT #MASKSBK ,R2 “IF NOT 8K BOUNDARY
001374 BNE 2% *" THEN TRY SOMEMORE
050310 BIS R3, (RO) * ELSE SET BANK FLAG IN MEMMAP
000424 BR 5% "AND GO UPDATE VARIABLES AND CONTINUE
» TIMEOUT TRAPS TO HERE
06%706 000004 3s: ADD #4,SP :RESTORE STACK POINTER
022702 060000 CMP #60000,R2 “IF NOT POSSIBLY THE 1/0 PAGE
001017 - BNE 5% *" THEN GO TEST SOMEMORE
005767 173610 TST % MMAVA * ELSE IF 22 BIT ADDRESSING .
100406 BMI 48 : THEN GO SEE IF 2M I/0 PAGE
022737 007600 172346 CMP #7600,a#K1PAR3 ELSE IF NOT I/0 BOUNDARY FOR 18 BITS
001010 BNE 5% : THEN GO UPDATE VARIABLES AND TRY SOMEMORE
050310 BIS R3, (RO) ; ELSE SET BANK EXISTS IN MEMMAP
000433 BR 7% “AND GO TYPE MEMORY MAP
022737 177600 172346 4%: CMP #177600 ,a#K IPAR3 :IF NOT 2M 1/0 BOUNDARY
ogwog BNE 5% : THEN GO TRY SOMEMORE SIZING
05031 BIS R3, (RO) : ELSE SET BANK IN MEMMAP
000425 BR 7% SAND GO TYPE MEMORY MAP
062737 000400 172344 58: ADD #400,34K1PAR2  :UPDATE MAP TO NEXT
062737 000400 172346 ADD #400.3#KIPAR3 : 8K BANK
012702 040000 MOV #40000, k2 "RESTORE ADDRESS POINTER TO 1ST ADDRESS OF THIS BANK
005767 173532 ST MMAVA “IF NOT 18 BIT ADDR
100403 BM] 6% *THEN GO TEST SOMEMORE
006303 ASL R3 :18 BIT ADDR. = 1 WORD
001331 BNE 2% “IF NOT END OF 18 BIT ADDR
:" THEN GO SIZE SOMEMORE

883487 BR 7% * ELSE ALL DONE 18 BIT SIZING.

303 6% ASL R3 *UPDATE BANK POINTER
001326 BNE 2% “IF NOT END OF THIS MEMMAP ENTRY, THEN CONTINUE
062700 000002 ADD #2 R0 *" ELSE UPDATE TO NEX MEMMAP ENTRY
022700 001554 CMP #MEMMAP+40,RO  -IF NOT END OF MEMMAP TABLE
001317 BNE 1$ : THEN GO SIZE SOMEMORE

- ; ELSE ALL DONE SIZING

000400 7%: BR DISMAP “GO TYPE OUT MEMORY MAP

= . tttttttttttQtlt.tﬁtiii*ttit*titltl’ti.t*ttttitilt“‘tttttttttitt

ROUTINE WILL TYPE OUT MEMMAP, LOAD TEST MAP (SAVTST) AND CHECKS
TO INSURE LOWEST 16K OF MEMORY IS AVAILABLE FOR TEST TO RUN

STORAGE LOCATIONS:
RO = MEMMAP POINTER ... LO 128K
R1 COUNTER

R2 = SAVIST POINTER ... LO 128K

"lttt‘t.ttt'ttI‘l’l’tﬁl!tit*'ittttt't*tittll‘ttlt.ittttlttt!ttittt't
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00456
023564

122:59

003370
000100

002270
005200
000001
000000

000021

003370

023252
176126

014324

000004

173760

000004

000004

B &
Y EXERCISER, 16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 28

GET VALUE FOR SOF TWARE SWITCH REGISTER

DISMAP:

1%:

MOV
MOV
JSR
.WORD

JSR
JSR
. WORD
MOV
MOV
MOV
CLR
MOV
S0B
MOV
BIC
CMP
BEQ
JSR
.WORD

HALT

#MEMMAP RO ;LOAD RO WITH MEMMAP ADR
#ERRTRP ,@#ERRVEC;SET UP TIME OUT VECTOR
RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.

MEMME S :ADDRESS gr” MESSAGE TO BE TYPED
PC.TYPMAP GO TYPE THE MAP

RS SPRINT -GO PRINT OUT THE FOLLOWING MESSAGE.
SCRLF “ADDRESS OF MESSAGE T0 BE TYPED
#SAVTST,R2 “LOAD ADR OF SAVTST TABLE TO BE CLEARED

#MEMMAP RO :LOAD ADR OF MEMMAP TABLE

#16. .R1 ;LOAD COUNTER

(R2) ;CLEAR SAVTST TABLE ENTRY
(RO)+, (R2)+ ;LOAD SAVTST FROM MEMMAP

R1.1$ ;DECREMENT CTR 16 TIMES

MEMMAP, RO ;LOAD RO WITH MAP OF 1ST 128K
#177774 ,RO ;MASK ALL BUT BOTTOM 16K

#3,R0 ;IF BOTTOM 16K IS ALL THERE
GMPR : THEN GO RUN

RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
INSUFF ;ADDRESS OF MESSAGE TO BE TYPED

:"FIRST 16K OF MEMORY NOT ALL THERE!"'
;FATAL ERROR HALT ...
:MEMORY IS NOT CONFIGURED TO RUN THIS PROGRAM

.SBTTL MAP PARITY REGISTERS

--tltttttttittlttttttttﬁii"*‘*ttittttttttt*tttt'tttltttt*titttti

‘> SEARCH FOR PARITY REGISTERS PRESENT AND TYPE ADDRESSES OF THOSE FOUND
-» THAT ARE FUNCTIONAL AND HAVE CORRESPONDING PARITY MEMORY

"ttttiltttttt*itt.ttI'i'ti'titttttt!tt*ttiti'tttttt!ti*ttttttttt

GMPR:

GMPRA:

TST
;* IF IT DOESN'
MOV

MOV
BIT
BNE
MOV
MOV
BIC

#MPRX, Ré& :SET UP POINTER TO PARITY REG EXIST TABLE.
#5W06, aSWR ;CHECK FOR INHIBIT PARITY SWITCH.

GMPRD ;BR IF INHIBIT PARITY.

#MPRO, R3 ;SET UP TABLE POINTER

#GMPRB, @FERRVEC ;SET UP TIMEOUT TRAP SERVICE

., (R3) ;CLEAR FLAG BIT IN TABLE

#(R3) :DOES THIS MEMORY PARITY REGISTER EXIST.
T EXIST, A TIMEOUT TRAP WILL GO TO 'GMPRB''.

(R3)+, (R4&)+ :SAVE IT IN THE PARITY REG EXIST TABLE.

BR GMPRBA ‘SKIP TIMEOUT SERVICE CODE
.« TIMEOUT COMES HERE
GMPRB: ADD #4,SP :RESTORE STACK POINTER
BIS #1 (R3)+ -SET FLAG TO INDICATE REGISTER NOT PRESENT
GMPRBA: MOV 7. .R1 :LOAD COUNTER
GMPRC: CLR (R3)+ *CLEAR ENTRY IN THIS GPR TABLE
S08 R1,GMPRC "DECREMENT COUNTER AND CONT INUE
*CLEARING COUNTER UNTIL COMPLETED.
CMP R3, #MPRX  -HAVE WE CHECKED ALL REGISTERS?
BLO GMPRA :NO - GO BACK TO CHECK NEXT ONE
CLR (R&) “SET TERMINATOR IN PARITY REG EXIST TABLE.
MOV #ERRTRP .#ERRVEC ; RESTORE TRAPCATCHER
ST MPRX :ANY PARITY REGISTERS PRESENT?
BNE MPAMEM *YES - GO TEST CONTROLS PRESENT
JSR RS, $PRINT :C PRINT OUT THE FOLLOWING MESSAGE.

SEQ 0040



CVMSAA  0-2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046)
C\MSAA P11 04~AUG-81 22:59 MAP PARITY REGISTERS
}2‘-0 005250 023725 .WORD MIR
1 ‘o‘og 5552 005014 GMPRD: (LR (R4
16443 005254 000167 000744 JMP MANUAL

1444

§

o
04-AUG-81 23:00 PAGE 29

;ADDRESS OF MESSAGE TO BE TYPED
“*WO MEMORY PARITY REGISTERS FOUND''
“MAKE SURE TABLE IS CLEAR

;AND SKIP ALL CONTROLS TESTING

SEQ 0041
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' CVMSAA  0=-2 MEGAWORD MEMORY EXERCISER. 16K
CVMSAA. P11 04~-AUG~81 22:59 MAP PARITY MEMORY SEQ 0042
1445 .SBTTL MAP PARITY MEMORY
1446 ;:tttttttttttlltttttttttttltttttttttt.ttllttttltttttttttt"tltttt
1447 “* MAP CORRESPONDENCE BETWEEN PARITY REGISTERS AND MEMORY,
1448 x AND TYPE RESULTS. SET WRITE WRONG PARITY IN ALL
14649 ‘» REGISTERS PRESENT, THEN WRITE TEST LOCATION VIA DATO & READ TEST
1450 “x LOCATION VIA DATI, THEN CLEAR WRITE WRONG PARITY IN ALL REGISTERS.
14651 i* NOTE: THAT IF PARITY MEMORY IS5 NOT LOCATED CORRECTLY THAT
}22 i éxltfﬂég ALL PROBABILITY DUE TO ONE OF THE FOLLOWING
1454 e - SETTING WRITE WRONG PARITY DIDN'T CAUSE BAD PARITY TO BE WRITTEN
1455 o - PARITY GENERATE OR DETECT LOGIC FAILED
1456 e - PARITY ERROR BIT FAILED TO SET
1457 - PARITY BITS IN MEMORY LOCATION FAILED
1458 - I1.E. BIT STUCK AT GOOD PARITY VALUE
1459 i* STORAGE USED:
1460 ;" RO = MEMMAP & PMEMAP TABLE INDEX
1461 o 21 = BANK POINTER
1462 L R? = ADDRESS TO WRITE WRONG PARITY TO
1463 i R3 = MPR TABLE POINTER
1464 i* R4 = ADDRESS OF PRESENT MPR TABLE ENTRY
1465 % RS = MPR TABLES INDEX
1466 '-;tttttttttttttttttttttttt*tttttttttittttttttttttttttttttttttttlt
1467 005260 004767 011230 MPAMEM: JSR PC,CLRPAR :INITIALIZE ALL PARITY REGISTERS
1468 005264 012702 014000 MOV #14000,R2 :SET ADDRESS TO 14000 TO WRITE WRONG PARITY
1469 005270 005767 173242 TST MMAVA ;IF NO MEM MGMT
1470 005274 001404 BEQ MAPRB : THEN GO MAP PARITY MEMORY
1471 005276 012702 054000 MOV #54000,R2 : ELSE SET ADDRESS POINTER TO MAP THRU PARZ
}2;% 005302 004767 005330 JSR PC.MMINIT ;SET UP MEM MGMT REGISTERS
1474 005306 012703 001654 MAPRB: MOV #PMEMAP ,R3 ;LOAD PMEMAP TABLE ADR
1475 005312 012704 000020 MoV #16. R4 :LOAD COUNTER
1476 005316 005023 1%: CLR (R3) + ;CLEAR ALL OF TABLE
}2;; 005320 077402 SOB R4.1$ :IF NOT DONE CLEARING THEN TRY SOMEMORE
1479 005322 004767 011166 JSR PC,CLRPAR ;GO INITIALIZE ALL PARITY REGISTERS
1480 005326 005000 CLR RO :INIT INDEX FOR MEMMAP AND PMEMAP TABLES
1481 005330 012705 000002 MOV #2,R5 ;INIT INDEX FOR MPR TABLES
]'zgg 005334 012701 000001 MOV #B1T0,R1 :INIT BANK POINTER
1484 005340 012703 002270 2%: MOV #MPRO ,R3 ;INIT MPR TABLE ADDRESS POINTER
1485 005344 010304 3%: MOV R3.Ré ;UPDATE TO NEW TABLE
}239 005346 060504 ADD R5.R4 ;UPDATE INDEX THRU NEW TABLE
14 885350 032713 000001 BIT #3170, (R3) ;IF CSR IS NOT PRESENT
148 5354 001021 BNE 48 ; THEN GO _TRY AGAIN
1490 005356 013773 001766 000000 MOV asuP,a(R3) : ELSE SET WRITE WRONG PARITY BIT
1491 005364 011;12 MOV (R2) . (R2) ;WRITE WRONG PARITY
1492 005 005712 TST (R2) ;READ WRONG PARITY
1493 0053 043773 001766 000000 BIC AP, 3 (R3) :CLEAR WRITE WRONG PARITY BIT
1496 005376 005773 000000 TST a(R3) :1F NO PARITY ERROR
1495 005402 100006 BPL 4% . THEN REGISTER DOES NOT CONTROL THIS MEMORY
1496 005404 012763 070032 000042 MOV #70032.42(R3) ; ELSE SAVE THE PARITY MASK IN TABLE
1497 005412 050160 001654 BIS R1,PMEMAP(RO)  ;SET BANK IN PMEMAP
1498 5416 050114 BIS R1,(R4) ;SET BANK IN MPR TABLES
1499 54 062703 000044 4%: ADD #44 R3 ;UPDATE TO NEXT MPR TABLE
1500 005424 022703 003370 cMP #MPRX ,R3 : IF NOT END OF TABLE
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| CVMSAA. P11 04-AUG~81 22:5 MAP PARITY MEMORY SEQ 0043
1501 0054;0 10134¢ BHI 33 :  THEN TRY SOMEMORE
}gg 005432 011212 MOV (R2).,(R2) : ELSE CLEAR BAD PARITY
1504 005434 005767 173076 5%: TST MMAVA :IF NO MEM MGMT
1505 005440 1417 BEQ 6% . THEN GO UPDATE FOR 16 BIT SYSTEM
1506 005442 737 000400 172344 ADD #400,3#K 1 PAR? : ELSE UPDATE PAR2 TO NEXT BK BANK
1507 005450 006301 ASL R? :UPDATC BANK POINTER TO NEXT BANK
1508 005452 001%8 BNE 7% SIF STILL SOME TO CHECK IN THIS 128K BANK THEN DO IT
1509 005454 062 000002 ADD #2.R0O : ELSE UPDATE INDEX FOR MEMMAP AMD PMEMAP TABLES
1510 005460 062705 000002 ADD #2,RS :UPDATE INDEX FOR GPR TABLES
1511 005464 015701 00001 MOV #MITO R :INIT BANK POINTER
151; 005470 0227 000040 CMP #40,R0 :IF END OF MEMMAP
151 005474 00141 BEQ 9% : THEN GO TYPE MEM PARITY MAPS
}g}g 005476 000406 R 7% :GO TRY SOMEMORE
1519 005500 062702 040000 6%: ADD #40000,R2 :UPDATE ADDRESS TO NEXT 8K BANK
1517 005504 106301 ASLB R1 :UPDATE BANK POINTR
1518 005506 032701 000020 BIT #B1T4,R1 :IF DONE WITH 16 BITS
}258 005512 001004 BNE 9% :  THEN FINISHED
1521 005514 036001 001514 7%: BIT MEMMAP(RO) ,R1  :IF BANK DOES NOT EXIST
}ggg 005520 001745 BEQ 5% ;: THEN GET ANOTHER BANK
}g%g 005522 000706 B8R 2% : THEN GO DO SOMEMORE
} 2567» 005524 000167 000000 9%: JMP TMAP :GO TYPE PARITY MAPS
1528 .SBTTL DISPLAY PARITY MEMORY MAP
15%8 '-.-tttItttttttitttttttttttttttttttttttttttttttttttttlt!ttltttttttt
15 “* ROUTINE TO TYPE MAP OF WHERE PARITY MEMORY IS PRESENT AND WHICH
1531 :x CONTROL REGISTERS CONTROL WHICH MEMORY .
153§ o * STORAGE USED:
153 i* RO = FIRST ADDRESS OF MAP TO BE TYPED
1534 i R1 = PARITY REGISTER ADDRESS ... BITS 14-0
1535 i * R2 = PARITY REGISTER ADDRESS ... BITS 21-15
1536 T R3 = MPR TABLE ENTRY
15 7 '-.-ttttttttttttttlttttttttttt*tttttllti*tttt*ttttttttttttttttttttt
15 005530 004767 010760 TMAP:  JSR PC.CLRPAR ;INITIALIZE ALL PARITY REGISTERS PRESENT
1539 005534 004567 014034 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
1540 005540 023602 .WORD MTMAP :ADDRESS OF MESSAGE TO BE TYPED
1541 :"PARITY MEMORY MAP:'’
}g:i 005542 012703 002270 MOV #MPRO ,R3 :INIT MPR TABLE POINTER
1544 005546 032713 000001 1%: BIT #8170, (R3) :IF THIS REGISTER IS NOT PRESENT
}gzg 005552 001050 BNE 6% : THEN GO TRY AGAIN
1547 005554 2%:
1548 005554 004567 014014 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1549 005560 024211 JWORD MX] :ADDRESS OF MESSAGE ]p BE TYPED
1550 :"PARITY REGISTER AT
1551 005562 011301 MOV (R3) ,R1 :SAVE PARITY REGISTER ADDRESS
1SS§ 005564 042701 100000 BIC #100000,R1 :DEVELOP BITS 14~0 OF REGISTER ADDRESS
1553 005570 005767 172742 TST MMAVA IF TYPE OF MEMORY MANAGEMENT
1554 005574 100404 BM] 3% : THEN 22 BIT BRANCH
1555 005576 001006 BNE 4% , : OR 18 BIT BRANCH
1556 005600 012702 000001 MOV #1,R2 ; ELSE 16 BIT SET BITS 21-15 FOR PRINT QUT
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YMSAA
SAA.P11 04-AUG-B1 22:59 DISPLAY PARITY MEMORY MAP SEQ 0044
ggg 005604 00040° B8R 5% :AND GO TYPE OUT
559 005606 012702 000177 3%: MOV #177 ,R2 :LOAD BITS 21=15 FOR PRINT 0UT
}gg? 005612 000402 BR 5% :AND GO TYPE OUT
}‘égi 005614 012702 000007 (%: MOV #7 ,R2 :LOAD BITS 21=15 FOR PRINT OUT
564 005620 5%:
565 005620 010246 MOV R2.-(SP) ::SAVE R2 FOR TYPEOUT

::TYPE ADDRESS BITS 21-15

3

1

:

1567 :* THE NEXT TWO INSTRUCT.I(NS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
1568 :+  WIHTOUT USING A "*TRAP'' INSTRUCTION AS CALLED FOR BY **SYSMA(Cw+,

1569 005622 106746 MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
1570 0056246 105066 000001 CLRB 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
1571 :ON PSW RETURN. :

157% 005630 004767 015166 JSR PC, $TYPOS ;GO TO THE SUBROUTINE

1573 005634 003 .BYTE 3 ::TYPE 3 DIGIT(S)

1576 005635 000 .BYTE 0 ; :SUPPRESS LEADING ZEROS

1575 005636 010146 MOV R1,=(SP) ::SAVE R1 FOR TYPEOUT

1576 ::TYPE ADDRESS BITS 14-0

1577 s+ THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
1578 :*  WIHTOUT USING A '‘TRAP'* INSTRUCTION AS CALLED FOR BY ==SYSMA(w«,
1579 005640 106746 MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
1580 005642 105066 000001 CLRB 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
1581 :ON PSW RETURN.

158§ 005646 004767 015150 JSR PC. $TYPOS :GO TO THE SUBROUTINE

1583 005652 005 BYTE 5 ::TYPE 5 DIGIT(S)

1584 005653 001 BYTE 1 ::TYPE LEADING ZEROS

1585 005654 004567 013714 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
1586 005660 024237 .WORD MXx? :ADDRESS OF MESSAGE TO BE TYPED

1587 :"'CONTROLS"’

1588 005662 010300 MOV R3,.R0O :SET UP RO FOR TYPMAP ROUTINE

1589 005664 062700 000002 ADD #2.R0O :POINT TO MAP ENTRY FOR MPR TABLE

}gg? 005670 004767 010754 JSR P(,TYPMAP :GO TYPE MEMORY COVERED BY THIS REGISTER
1892 005674 062703 000044 6%: ADD #44 R3 :UPDATE TO NEXT REGISTER IN TABLE

1593 005700 022703 003370 CMP #MPRX ,R3 = IF NOT END OF MPR TABLE

}ggg 005704 101320 BHI 1% :  THEN DO SOMEMORE

1596 005706 012700 000010 MOV #10.R0 ;:LOAD DELAY

1597 005712 012701 177777 7%: MOV #-1,R1 :LOAD DELAY

1598 005716 077101 8%: SoB R1.,8% ALLOW DELAY TO INSURE PRINT ouT IS
}ggg 005720 077004 SoB RO,.7% :COMPLETED BEFORE RESET OCCURS

1601 005722 005737 003370 TST AMMPRX :IF PARITY REGISTERS TO TEST

1602 005726 001002 BNE CTRLS : THEN GO TEST

}&3 005730 000167 000270 JMP MANUAL : ELSE JUMP OVER TESTS

1605

1606

1607 .SBTTL TEST PARITY REGISTERS

1673 ":ttttttttttttttttttttttttttttttttttttttttttttttttttt!i*ttttttttt

1609 :* SHOW THAT BITS 0, 2, 5 - 11 AND 15 OF EACH PARITY REGISTER PRESENT
1610 :+* (AN BE SET AND CLEARED.

1611 ;* THIS IS A ONCE ONLY TEST.

1612 ".'ttttttttttlttttittittti'tttttttttttﬁtttttttlttt.tttttttttttt'tt
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005734 012703 002270 CTRLS: MOV #MPRO, R3 :LOAD INITIAL TABLE ADDRESS FOR A POINTER
1615 005740 011302 1%: MOV (R3) .R2 “GET CSR ADDRESS INTO R2
1616 005742 032702 000001 BIT #81710.R2 * ELSE IF CSR DOES NOT EXIST
1617 005746 001052 BNE 1058 *  THEN BRANCH
1618 005750 016367 000042 173530 MOV 4L2(R3).RESRVD : FELSE LOAD MASK, IF EQ TO 0
1619 005756 001446 BEQ 1058 : THEN DO NOT TEST
1620 005760 012700 000001 MOV #1,R0 “LOAD RO WITH 1ST BIT TO BE TESTED
1621 005764 005012 CLR (R2) “INITIALIZE THE PARITY REGISTER
162§ 005766 011201 MOV (R2) ,R1 “READ THE CONTENTS OF THE PARITY REGISTER
1623 005770 046701 173512 BIC RESRVD ,R1 “CLEAR RESERVED BITS, IF EQ 0
1624 005774 001405 BEQ 2% * THEN BRANCH
1625 005776 004767 010534 64$:  JSR PC, SPRNT  -SET UP VALUES FOR ERROR PRINTING.
1626 006002 004767 011660 JSR PC. $ERROR -**% ERROR *#** (GO TYPE A MESSAGE)
1627 006006 000001 _WORD 1 “ERROR TYPE CODE.
1628 006010 030067 173472 2%: BIT RO,RESRVD “IF THIS BIT IS RESERVED
1629 006014 001025 BNE 3$ *" THEN BRANCH AND DON'T TEST
1630 006016 010012 MOV RO, (R2) * ELSE SET THIS BIT IN CSR
1631 006020 011201 MOV (R2) ,R1 *READ AND SAVE CONTENTS OF (SR
1635 006022 005012 CLR (R2) “CLEAR THE CSR
1633 006024 046701 173456 106%: BIC RESRVD ,R1 *CLEAR RESERVED BITS
1634 006030 020001 CMP RO, R1 "COMPARE THE CHECK WORD WITH THE DATA READ.
1635 006032 001405 BEQ 66$ *BRANCH OVER ERROR CALL IF GOOD DATA.
1636 006034 004767 010540 65%: JSR PC, SPRNTO -SET UP VALUES FOR ERROR PRINTING.
1637 006040 004767 011622 JSR PC. $ERROR - *** ERROR *** (GO TYPE A MESSAGE)
1638 006044 000001 LWORD 1 *ERROR TYPE CODE.
1639 006046 668 :
1640 :MAKE SURE BIT WAS CLEARED OUT OF CSR
1641 006046 011201 MOV (R2) ,R1 “READ THE CONTENTS OF THE PARITY REGISTER
1642 006050 046701 173432 BIC RESRVD, R1 “CLEAR BITS WHICH ARE RESERVED
1643 006054 001405 BEQ 3 *CHECK OTHER BITS - BRANCH IF OK
1644 006056 004767 010454 67%: JSR PC, SPRNT  -SET UP VALUES FOR ERROR PRINTING.
1645 006062 004767 011600 JSR PC, $ERROR -*** ERROR *** (GO TYPE A MESSAGE)
1646 006066 000001 LWORD 1 *ERROR TYPE CODE.
1647 006070 006300 3$: ASL RO *ROTATE TO GET NEXT BIT TO BE TESTED
1648 006072 001346 BNE 2$ "BRANCH IF NOT DONE WITH ALL BITS
1649 006074 062703 000044 105%: ADD #44 ,R3 "UPDATE PTR TO NEXT ENTRY
1650 006100 022703 003370 CMP #MPRX ,R3 “IF NOT DONE WITH TABLE
}231 006104 003315 BGT 1% “THEN TRY AGAIN
165% ".'t.ttttitilttttt.ttttttttittttttttttt*t**t*itttlltlﬁttttttttttl.
1654 "% SHOW THAT RESET CLEARS BITS 0,2 AND 15 OF EACH PARITY REGISTER PRESENT.
1655 “« ALSO BIT 14 IN PARITY CSR IF MEMORY IS SET FOR 22 BIT ADDRESSING
1659 ‘s« THIS IS A ONCE ONLY TEST.
165 :"tttttttttlttttttittt*'tttttitttttﬁ**ttttttttttttttttttttltttttt
1658
1659 006106 012704 002270 RESCHK: MOV #MPRO, R4 :LOAD INITIAL TABLE ADDRESS FOR A POINTER
1660 006112 022704 003370 1%: CMP #MPRX R4 “IF END OF TABLE
1661 006116 003411 BLE 100% : THEN BRANCH
1663 006120 032714 000001 BIT #8170, (R4) : ELSE IF CSR DOES NOT EXIST
1663 006124 001003 BNE 101$ : THEN BRANCH
1664 0061;2 012774 177777 000000 MOV #-1,3(R4) : ELSE LOAD CSR WITH ALL 1'S
1665 006134 062704 000044 101$:  ADD #44 R4 *UPDATE POINTER
1666 006140 000764 B8R 1% *TRY AGAIN
1667 006142 000005 1008: RESET "RESET THE WORLD
1668 006144 012702 002270 MOV #MPRO ,R2 “LOAD INITIAL ADDRESS FOR POINTER
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1669 006150 ozgzog 003370 28: cMP #MPRX ,R2 :IF END OF TABLE

1670 006154 00342 BLE MANUAL : THEN BRANCH

L1671 006156 032712 000001 BIT #8170, (R2) : ELSE IF CSR DOES NOT EXIST

l 1672 006162 00101 BNE 65% 3 THEN BRANCH
1673 006164 017201 000000 MOV a(R2) .R1 : ELSE SAVE CONTENTS OF CSR

| 1674 006170 005072 000000 CLR a(R2) :CLEAR THE CSR
1675 006176 042701 037772 BIC #37772.R1 “TEST rOR BIT14 TOO
1676 “18 BIT MODE = BIT14 ALWAYS READ AS ZERO
1677 , 222 BIT MODE = BIT14 R/W,CLEARED BY RESET
1678 006200 005701 4%: TST Ri “CHECK IF REST WERE CLEARED BY RESET
1679 2 001405 BEQ 65% *BRANCH OVER ERROR CALL IF GOOD DATA.
1680 006 004767 010326 54%: JSR PC, SPRNT  :SET UP VALUES FOR ERROR PRINTING.
1681 006210 004767 011452 JSR PC. $ERROR :#**% ERROR *** (GO TYPE A MESSAGE)
168% 006214 000001 .WORD 1 *ERROR TYPE CODE.
1683 006216 65%:
1684 006216 062702 000044 ADD #44 ,R2 :UPDATE POINTER
}ggg 006222 000752 BR 2% *BRANCH BACK TO CHECK NEXT REGISTER
1687 :
1688 006224 005067 173532 MANUAL : CLR FSTADR :INIT FIRST ADDRESS
1689 006230 105767 173522 TSTB SELFLG :CHECK FOR SELECT PARAMETER SETUP
1690 006234 021002 BNE MANUL 1 :IF FLAG SET GET USERS PARAMETERS
1691 006236 000167 000402 JMP MANUL 2 :ELSE USE DEFAULT DATA
1692 006242 MANUL 1 :
1693 006242 004567 013326 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
1694 006246 024275 .WORD  FADMES :ADDRESS OF MESSAGE TO BE TYPED

;' FIRST ADDRESS:''
;FIRST ADDRESS 8K BOUNDARY
:» THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SRDOCT ROUTINE
“x WIHTOUT USING A ‘‘TRAP'' INSTRUCTION AS CALLED FOR BY **SYSMA(=**.
MFPS -(SP) ;:PUT THE PROCESSOR STATUS ON THE STACK
000001 CLRB 1(SP) ;HIGH BYTE CLEARED TO INSURE KERNEL MODE
;ON PSW RETURN.

N
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006256 004767 013136 JSR P( $RDOCT -GO TO THE SUBROUTINE
1703 006262 032716 037777 BIT #37777.(SP) *ON 8K BOUNDARY?
1704 006266 001365 BNE MANUL 1 *IF NO,REASK
1705 006270 016703 013276 MOV $HIOCT,R3 “SAVE ORIGINAL HIGH BITS
1706 006274 011604 MOV (SP) ,Ré4 SAND LOW BITS
1707 006276 006267 013270 ASR SHIOCT *DIVIDE HIGH ADDRESS INTO
1708 882 2 006016 " ROR (SP) "NUMBER OF 128K BANKS AND
1709 304 006267 013262 ASR $H10CT "NUMBER OF 8K BANK WITHIN
1710 006310 006016 ROR (SP) : 128K BANK
1711 006312 006367 013254 ASL $HIOCT "MAKE NUMBER OF 128K BANKS INDEX
171; 006313 012700 001714 MOV #81TPT RO “GET START OF TEST TABLE
1713 006322 066700 013244 ADD $HIOCT.RO SADD INDEX
1714 882356 012701 000012 MOV #12.R1 :SET UP TO ALIGN 8K BANK COUNT
1715 332 006016 1$: ROR (SP) “ALIGN COUNT
1216 006334 077102 SOR R1,1% *LOOP UNTIL DONE
1717 006336 052710 000001 BIS #BI1T0, (RO) “INIT 8K BANK POINTER IN 128K WORD
1718 006342 005716 2%: ST (SP) “SHIFT BIT UNTIL COUNT = 0
1719 006344 001403 BEQ 33 "WHEN ZERO DONE
1720 006346 006310 ASL (RO) :SHIFT BIT
1721 006350 005316 DEC (SP) *SUBTRACT FROM COUNT
172; 006352 000773 BR 28 *LOOP BACK
173 006354 012702 001514 38 MOV #MEMMAP , R2 “GET FIRST ADDRESS OF MEMORY TABLE
1724 006360 066702 013206 ADD $HIOCT,R2 *ADD INDEX
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1725 006364 03101 BIT (RO), (R2) IS BIT JUST LOCATED,SET iN MEM, TABLE
1726 006366 00172 BEQ MANUL 1 :IF NO BANK EXISTS...REASK
1727 006370 48:
1728 006370 004567 013200 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING ME SSAGE .
1729 006374 024362 .WORD LADME S :ADDRESS OF IES.SAGE TO BE TYPED
17%0 :*LAST ADDRESS:"'
173 s+ THE NEXT TWO INSTRUCTIONS PROVIDE ~N INTERFACE TO THE SRDOCT ROUTINE
17%2 :+  WIHTOUT USING A “'TRAP'' INSTRUCTION AS CALLED FOR BY =«SYSMA(w~,
1733 006376 106746 MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
1734 006400 105066 000001 CLRB 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
1735 :ON PSW RETURN.
173% 006404 004767 013010 JSR PC, $RDOCT :GO TO THE SUBROUTINE
1737 006410 005716 IST (SP) :CHECK IF LOW BITS ZERO
1738 006412 001010 BNE 5% :IF NOT,NO DEFAULT
1739 006414 005767 013152 TST $HIOCT :CHECK IF HIGH BITS ZERO
1740 006420 001005 BNE 5% :IF NOT,NO DEFAULT
1741 006422 016716 172526 MoV $TMPZ, (SP) :1F BOTH ZERO,FILL IN DEFAULT
174% 006426 016767 172524 (13136 MOV $TMP3,SHIOCT :FOR LOW AND HIGH BITS
174 0064 020467 013132 5%: cMP R4 ,$SHIOCT :CHECK FOR LAST ADDR. BELOW FIRST
1744 0C6440 101353 BHI 4% :IF YES....REASK
1745 006442 103402 BLO 6$ “IF LAST HIGHER GO ON
17646 006444 020316 CMP . R3.(SP) :IF EQUAL CHECK LOwW BITS
1747 006446 101350 g BHI ! 4% :IF LOW BITS LOWER...REASK
1748 006450 012700 000020 6$: MOV #20,R0 “TABLE COUNTER
1749 006454 012701 001714 MOV #B1TPT.R1
1750 006460 012702 001614 MOV #SAVTST ,R2
1751 006464 052122 7%: BIS (R1)+,(R2)+ :STORE BITPT IN SAVTST MAP
1752 006466 077002 SOB RO.7% :DO 16. TIMES
1753 006470 020367 013076 CMP R3,$HIOCT :COMPARE HIGH BITS OF FIRST TO LAST
1754 006474 103403 BLO 8% :IF LOWER SEE IF NEXT BANK EXISTS
1755 006476 101027 BHI 11% :1F HIGHER MUST BE LAST BANK
1756 006500 020416 CMP R4, (SP) :IF EQUAL CHECK LOW BITS
1757 006502 101025 BHI 11% :IF LOW BITS FIRST HIGHER LAST BANK
)';gg 006504 062704 040000 8%: ADD #40000 R4 :UPDATE TO NEXT BANK
1760 006510 005503 ADC R3
1761 006512 012700 000017 MOV #17 RO -SET UP TO UPDATE POINTER
1762 006516 012701 001714 MOV #MITPT ,R1 :GET START ADDRESS OF TABLE
1763 006532 006321 ASL (R1)+ :ROTATE POINTER WITHIN
1764 8&5 4 006121 9%: ROL (R1)+ : TABLE
1765 S%g 077002 SOB RO,9% sUNTIL ALL LOCATIONS DONE
1766 006530 103423 BCS 13§ *BANK DOESN'T MAP
1767 006532 012700 000020 MOV #20,R0O :SET UP TO SEE IF ONE EXISTS
1768 006536 012701 001714 MOV #MITPT R1 :GET START ADDRESS OF POINTER TABLE
1769 006542 012702 001514 MOV #MEMMAP ,R2 :GET START ADDRESS OF MEMORY TABLE
1770 006546 032122 10%: BIT (R1)+,(R2)+ :TEST IF BANK EXISTS
1771 006550 001337 BNE 6% “IF MATCH UPDATE
1775 006552 077003 S0B RO, 108 ‘DO ALL OF TABLE
1773 006554 000753 BR 8s
1774 006556 012700 000020 11$: MOV #20,R0 :MAKE SURE LAST BANK
1775 006562 012701 001714 MOV #ITPT R :WAS MAPPED BY MEMORY
1776 006566 012702 001514 MOV #MEMMAP ,R?2 :SIZING ROUTINE
1777 006572 032122 12¢:  BIT (R1)+, (R2)+ :
1778 006574 001007 BNE 148
1779 006576 077003 SOB RO, 128
1780 006600 012706 001100 13%: MOV #STACK,SP ;RESET STACK
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006604 004567 012764 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
006610 024405 .WORD  BADADR :ADDRESS OF MESSAGE TO BE TYPED

*"ADDRESS IN UNMAPPED BANK?''
006612 000604 B8R MANUAL *LOOP BACK AND START OVER
006614 012706 001100 148: MOV #STACK, SP :RESET STACK
006620 004567 012750 JSR R5, $PRINT -GO PRINT OUT THE FOLLOWING MESSAGE .
4 026442 _WORD  CONST :ADDRESS OF MESSAGE TO BE TYPED
S''SELECT CONSTANT: *'
:« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SRDOCT ROUTINE
“« WINTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY *~SYSMACw+.
006626 106746 MFPS  -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
006630 105066 000001 CLRB  1(SP) ;g&GQSEY;ETShEARED TO INSURE KERNEL MODE
006636 004767 012560 JSR PC, $RDOCT GO TO THE SUBROUTINE
006640 012667 173120 MOV (SP)+,.CONST  :SAVE THE DATA
006644 032777 000040 172256 MANUL2: BIT #5W0S5 , aSWR 1S VECTOR AREA PROTECTED?
006652 001403 BEQ START1 :1F NO,GO ON
006654 012767 001000 173100 MOV #1000,FSTADR  :I1F YES,SET STARTING ADDRESS = 1000

;/*\:/-\:/'\:/'\:/'\:/*\:/'\:/*\:/*\:/*\:/*\:/t\:/*\:/t\:/*\:/t\:/*\:/*\:
:* THE REST OF THE PROGRAM IS POSITION INDEPENDENT CODE, SO THAT IT CAN EXECUTE PROPERLY WHEN THE PROGRAM HAS BEEN RELO

:+ THIS 1S DONE SO THAT THE FIRST TWO BANKS OF MEMORY CAN BE EXERCISED IN EXACTLY THE SAME MANNER AS THE REST OF MEMORY
;/:\*/:\*/:\'/:\*/:\t/:\*/:\*/:\t/:\*I:\*/:\t/:\'/:\t/:\'/:\*/:\t/:\*/:\*

006662 016706 173114 START1: MOV .STACK, SP :SET STACK POINTER
006666 012700 000020 MOV #20,R0 :SET UP TO LOAD 20 LOCATIONS
006672 016701 173110 MOV .SAVTST R :SOURCE TO BE SAVTST TABLE
006676 016702 173106 MOV .TSTMAP ,R2 ;DESTINATIION TO BE TEST MAP
006702 012122 1%: MOV (R1)+,(R2)+ :INIT TESTING TABLE
006704 077002 S0B RO,1$ :LOOP UNTIL DONE
006706 046767 171622 172640 BIC PRGMAP, TSTMAP :DON'T TEST WHERE PROGRAM IS LOCATED.
006714 012767 006662 172154 MOV #START1,SLPADR ;INIT LOOP ADDRESS.
006722 066767 171604 172146 ADD RELOCF, SLPADR
006730 004767 006626 JSR PC, MAMF :SET UP MEMORY PARITY ERROR VECTOR
006734 005767 171576 TST MMAVA :CHECK FOR MEMORY MANAGEMENT AVAILABLE.
006740 001406 BEQ ST :BRANCH IF NO MEM MGMT.
006742 032737 000001 177572 BIT #8170, a#SRO  :;CHECK IF MEM MGMT ENABLED.
006750 001002 BNE ST :BR IF MEM MGMT ENABLED.
006752 004767 003660 JSR PC. MMINIT :SET UP MEM MGMT REGISTERS.
.SBTTL SECTION 1: MEMORY ADDRESS TESTS
::ttttttttIttttttttttttttttttttttttttttttttﬁ*ttttttttttttﬂ‘ttttit
:=TEST 1 WRITE VALUE OF MEMORY ADDRESS INTO MEMORY
i® RO = DATA WRITTEN INTO MEMORY (SHOULD BE)
i R1 = DATA READ :ROM MEMORY (WAS)
i* R2 = VIRTUAL ADDRESS
I R3 = NOT USED
I* R4 = NOT USED
A RS = BLOCK BOUNDARY BIT MASK.
":'tl'tttttlttttttttttttttttittttttthtttttttitttttttttttt!lltttttt
006756 TST1:
006756 004567 010372 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
:* UPWARDS WORD ADDRESSING.
006762 004467 004012 JSR R4, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
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1837 0067 010;09 18: MOV R2. RO sSET UP TO CALCULATE PHYSICAL ADDRESS
1838 006770 004767 005124 JSR PC. PHYADR :GET PHYSICAL ADDRESS INTO RO
1839 006774 010012 28: MOV RO (R2)  -WRITE VALUE OF ADDRESS INTO ADDRESS
1840 006776 012201 MOV (R2)+, RI1 “GET THE DATA FROM MEMORY UNDER TEST.
1841 007 020381 CMP RO, R1 "COMPARE THE CHECK WORD WITH THE DATA READ.
1842 007002 001405 BEQ 658 "BRANCH OVER ERROR CALL IF GOOD DATA.
1843 007004 004767 007614 648:  JSR PC, SPRNT2 -SET UP VALUES FOR ERROR PRINTING.
1844 007010 004767 010652 JSR PC. $ERROR -*%* ERROR *** (GO TYPE A MESSAGE)
1845 007014 000002 JWORD 2 “ERROR TYPE CODE.
1846 007016 658 :
1847 007016 062700 000002 ADD 52, RO :ADD #2 TO PHYSICAL ADDRESS
1848 007022 077514 S08 RS. 2% "BRANCH IF MORE IN CURRENT BLOCK.
}ggg 007024 004767 004162 JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 18.
1851 :+ (HECK THAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY
135; “x DOWNWARDS WORD ADDRESSING.
1853 007030 004467 004042 JSR R4, INITDN :INITIALIZE THE MEMORY ADDRESS POINTERS.
1854 007034 010200 3$: MOV R2. RO “SET UP TO CALCULATE PHYSICAL ADDRESS
1855 007036 162700 000002 SUB "2, RO “GET LAST ADDRESS OF BLOCK
1856 0C7042 004767 005052 JSR PC. PHYADR -GET PHYSICAL ADDRESS INTO RO
1857 007046 014201 4$: MOV -(R2), R1 “GET THE DATA FROM MEMORY
1858 007050 020001 CMP RO R1 *COMPARE THE CHECK WORD WITH THE DATA READ.
1859 007052 001405 BEQ 67% "BRANCH OVER ERROR CALL IF GOOD DATA.
1860 007054 004767 007520 668:  JSR PC, SPRNTO :SET UP VALUES FOR ERROR PRINTING.
1861 007060 004767 010602 JSR PC. $ERROR - *%* ERROR **% (GO TYPE A MESSAGE)
mg 007064 000002 LWORD 2 “ERROR TYPE CODE.
1863 007066 678 :
1864 007066 162700 000002 SuB "2, RO _ :DEC DATA BY 2
1865 007072 077513 S0B RS, 4% "BRANCH IF MORE IN CURRENT BLOCK.
1866 007074 004767 004456 JSR PC. MMDOWN :FIND NEXT BLOCK AND LOOP TO 3%.
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1867 .-;tttttttttt'tttltltttttttttttt.tltttttttttttti't'.tttititttttttt
1868 :*TEST 2 WRITE VALUE OF MEMORY ADDRESS INTO MEMORY
1869 i RO = DATA WRITTEN INTO MEMORY (SHOULD BE)

1870 L R1 = DATA READ FROM MEMORY (WAS)

1871 ™ R2 = VIRTUAL ADDRESS

187 ™ R3 = NOT USED

187 ™ R4 = NOT USED

1874 o™ RS = BLOCK BOUNDARY BIT MASK.

1875 ;;untttt-ttttttttttttttttttttttttttttttttattttttttttttnnnntwu-:tt
1876 007100 TST2:

1877 007100 004567 010250 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.

187 :* UPWARDS BYTE ADDRESSING.

18 007104 004467 003670 JSR R&, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
1880 007110 010200 1%: MOV R2. RO :SET UP TO CALCULATE PHYSICAL ADDRESS
1881 007112 004767 005002 JSR PC. PHYADR ;GET PHYSICAL ADDRESS INTO RO

188§ 007116 006305 ASL RS :MAKE TEST COUNTER BYTE VALUE

1883 007120 110022 2%: MovB RO, (R2)+ :WRITE VALUE OF ADDRESS INTO ADDRESS
1884 007122 005200 INC RO :ADD ONE TO PHYSICAL ADDRESS

1885 007124 077503 SO8 RS, 2% :BRANCH IF MORE IN CURRENT BLOCK.
;% 007126 004767 004060 JSR PC. MMUP :FIND NEXT BLOCK AND LOOP TO 1%.

1888 - (CHECK THAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY

1889 -* DOWNWARDS BYTE ADDRESSING. :

1890 007132 004467 003740 JSR Ré&, INITDN :INITIALIZE THE MEMORY ADDRESS POINTERS.
1891 007136 010200 3%: MOV R2, RO :5ET UP TO CALCULATE PHYSICAL ADDRESS
189§ 007140 005300 DEC RO :GET LAST BYTE ADDRESS OF BLOCK

1893 007142 004767 004752 JSR PC. PHYADR :GET PHYSICAL ADDRESS INTO RO

1894 007146 006305 ASL R5 :MAKE TEST COUNTER BYTE VALUE

1895 007150 114201 4%: MOVB -(R2), R1 :GET THE DATA FROM MEMORY

1896 007152 120001 CMPB RO, R1 :CHECK THE DATA...LO BYTE ONLY VALID.
1897 007154 001405 BEQ 65% :BRANCH OVER ERROR CALL IF GOOD DATA.
1898 007156 004767 007416 64%: JSR PC. SPRNTO :SET UP VALUES FOR ERROR PRINTING.
1899 007162 004767 010500 JSR PC. SERROR :*** ERROR **x (GO TYPE A MESSAGE)
1900 007166 000003 .WORD 3 :ERROR TYPE CODE.

1901 007170 65%:

1902 007170 005300 DEC RO :DEC DATA BY 1

1903 007172 077512 S08 RS. 49 :BRANCH IF MORE IN CURRENT BLOCK.
}% 007174 004767 004356 JSR o P MMDOWN :FIND NEXT BLOCK AND LOOP TO 3$.

1906 ;;ttt*tt\utttttttttttttttttttttttttttttttttttttttttttttttttt-tttt
1907 ;*TEST 3 WRITE 1'S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS.
1908 i RO = DATA WRITTEN INTO MEMORY (SHOULD BE)

1909 o R1 = DATA READ FROM MEMORY (WAS)

1910 o R2 = VIRTUAL ADDRESS

1911 i% R3 = NOT USED

191§ ™ R4 = NOT USED

191 o RS = BLOCK BOUNDARY BIT MASK.

1914 ;;ttttttttttttttt*ttuu**tttttttﬂmtat*ttttttttttttt*tttttttt-ttt
1915 007200 TST3:

1916 007200 004567 010150 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.

1917 :* DOWNWARDS WORD ADDRESSING.

1918 007%0‘ 004467 003666 JSR R4, INITON :INITIALIZE THE MEMORY ADDRESS POINTERS.
1919 007210 010;88 1%: MOV R2. RO :SET UP TO CALCULATE PHYSICAL ADDRESS
1920 007212 162 000002 SuB #2, RO :GET LAST ADDRESS OF BLOCK

1931 007216 004767 004676 JSR PC, PHYADR :GET PHYSICAL ADDRESS INTO RO

1922 007222 005100 CoM RO :COMPLEMENT THE ADR
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2%:

-
.
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.

3%:

4%:

64%:

65%:

WRITE 1'S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS.

MOV RO, =(R2)  ;PUT DATA INTO MEMORY

ADD 2, RO :+2 TO DATA--ADR GOES DOWN SO COM GOES UP
S08 RS. 2% ;BRANCH IF MORE IN CURRENT BLOCK.

JSR PC. MMDOWN ;FIND NEXT BLOCK AND LOOP TO 1S8.

CHECK COMPLEMENT DATA WRITTEN DOWN
UPWARDS UORDRQDDRESSING.

JSR INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.

MOV R2. RO “SET UP TO CALCULATE PHYSICAL ADDRESS
JSR PC. PHYADR -GET PHYSICAL ADDRESS INTO RO
COM RO *COMPLEMENT IT

gg; é32)+. g} :GET THE DATA FROM MEMORY UNDER TEST.
BEQ 65% *BRANCH OVER ERROR CALL IF GOOD DATA.
JSR PC, SPRNT2 :-SET UP VALUES FOR ERROR PRINTING.
JSR PC. $ERROR :*%* ERROR *#* (GO TYPE A MESSAGE)

LWORD 2 “ERROR TYPE CODE.

suB #2, RO ;COUNT DOWN WITH ADDRESS
SO8 RS, 4% ;BRANCH IF MORE IN CURRENT BLOCK
JSR PC. MMUP :FIND NEXT BLOCK AND LOOP TO 3S.

"lttttttttﬁ*lttttttititiiit*ﬁtttttitttﬁ**ttiitliittttttﬁt'tttlit

S*TEST 4 WRITE BANK # INTO ALL ADDRESSES IN A 8K BANK
o RO = DATA WRITTEN INTO MEMORY (SHOULD BE)
* R1 = DATA READ FROM MEMORY (WAS)
i* R2 = VIRTUAL ADDRESS
P R3 = NOT USED
P Ré = NOT USED
L RS = BLOCK BOUNDARY BIT MASK.
::tiitftﬁﬁ.tﬁttt*t.ﬁlﬁll**tiﬁit*'iitii*tt*ttittttitttﬁﬁtittiiiiti
15714
JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
:+ UPWARDS BYTE ADDRESSING. -
JSR R4, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
1$: JSR PC. BANKNO :GET THE BANK NUMBER INTO RO
ASL RS *MAKE TEST COUNTER BYTE VALUE
2%: MOVB RO, (R2)+ -WRITE BANK # INTO ALL ADDRESSES
S0B RS, 2% *BRANCH IF MORE IN CURRENT BLOCK.

bR
’
£
.

3s:
4%:

64%:

65%:

JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1%.

CHECK THAT DATA WRITTEN ABOVE CAN BE READ
UPWARDS BYTE QDDRESSING.

JSR R&, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
JSR PC. BANKNO -GET THE BANK NUMBER INTO RO

ASL RS *MAKE TEST COUNTER BYTE VALUE

MOVB  (R2)+., Rl "READ THE DATA OUT OF MEMORY

CMPB RO R1 *CHECK DATA....LOW BYTE ONLY VALID

BEQ 65% "BRANCH OVER ERROR CALL IF GOOD DATA.

JSR PC. SPRNT1 ;SET UP VALUES FOR ERROR PRINTING.
JSR PC, $ERROR ;*** ERROR *** (GO TYPE A MESSAGE)
.WORD 3 ;ERROR TYPE CODE.

SO8 RS, 4% ;BRANCH IF MORE IN CURRENT BLOCK
JSR PC. MMUP :FIND NEXT BLOCK AND LOOP TO 3$.

:COMPARE THE CHECK WORD WITH THE DATA READ.

SEQ 0051
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WRITE BANK # INTO ALL ADDRESSES IN A BK BANK

-'tttttttl-!.tt'ﬁ..'..."i'.'tt'tt"tt"t"i.t'itttt'.!“t.!'tttt

:*TEST S WRITE 1'S COMPLEMENT OF BANK #.
2 RO = DATA WRITTEN INTO MEMORY (SHOULD BE)
i R1 = DATA READ FROM MEMORY (WAS)
i R2 = VIRTUAL ADDRESS
i * R3 = NOT USED
i R4 = NOT USED
3® RS = BLOCK BOUNDARY BIT MASK.
::ttttttﬁt'ﬁt..t.*.*tl'*"........'iﬁﬁ‘.ﬁ.t..iitit.ﬁ.!..'.QQ.'..'
TSTS:
JSR RS. $SCOPE ;GO TO SCOPE ROUTINE.
:» DOWNWARDS BYTE ADDRESSING.
JSR R4, INITDN :INITIALIZE THE MEMORY ADDRESS POINTERS.
1%: JSR PC, BANKNO :GET THE BANK NUMBER INTO RO
ASL RS :MAKE TEST COUNTER BYTE VALUE
coM RO :1'S COMPLEMENT OF BANK #
2%: MOVB RO, -(R2) :PUT 1°'S COM OF BANK # INTO MEMORY
SOB RS, 2% :BRANCH IF MORE IN CURRENT BLOCK.
JSR PC. MMDOWN :FIND NEXT BLOCK AND LOOP TO 18.

:* (HECK THAT DATA WRITTEN CAN BE READ.
:* DOWNWARDS BYTE ADDRESSING.

JSR Ré&, INITDN ;INITIALIZE THE MEMORY ADDRESS POINTERS.
3%: JSR PC. BANKNO ;GET THE BANK # INTO RO
ASL RS ;MAKE TEST COUNTER BYTE VALUE
CoM RO ;SET 1'S COMPLEMENT OF BANK #
48: MOVB -(R2), RI ;READ DATA OUT OF MEMORY
CMPB RO, R1 ;CHECK DATA...LOW BYTE ONLY VALID
BEQ 65% :BRANCH OVER ERROR CALL IF GOOD DATA.
64%: JSR PC. SPRNTQ ;SET UP VALUES FOR ERROR PRINTING.
JSR PC. $ERROR ;»** ERROR *** (GO TYPE A MESSAGE)
653 .WORD 3 ;ERROR TYPE CODE.
S08 RS, 4% ;BRANCH ,IF MORE IN CURRENT BLOCK,
JSR PC. MMDOWN ;FIND NEXT BLOCK AND LOOP TO 3$.
v
:%x IF PROGRAM HAS RELOCATED TO UPPER BOUNDARY,THE ADDRESSING
“w« TESTS WILL BE EXECUTED FOR ALL BANKS AND WORST CASE NOISE TESTING
:* WILL BE LIMITED TO BANKS 0,1.
‘« ALL OTHER BANKS WILL BE EXERCISED FOR WORST CASE NOISE TESTING
i WHEN THE PROGRAM OCCUPIES BANKS 0,1.
SECT2: BIT #BIT0,PRGMAP ;1S PROGRAM RELOCATED
BNE 2% :1IF NO,CONTINUE TESTING ALL BANKS
MOV #20,R0 ;CLEAR ALL LOCATIONS OF TEST MAP
MOV . TSTMAP ,R1 :TEST MAP TABLE
1%: CLR (R1)+
SO8 RO,1% ;LOOP UNTIL DONE
MOV SAVTIST,RO ;GET LOWER 128K MAP
BIC #177776 ,RO ;DO ONLY FIRST BANK
MOV RO, TSTMAP ;FOR DATA TESTS
2%: ;CONTINUE TESTING

SFO 0052
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.SBTTL SECTION 2: WORST CASE NOISE TESTS

AR AR AT AR AR IR AT AR AR RRARERNRRNRRRRTCRRRORRR O R A RN Y

“* THESE TESTS WRITE MEMORY WORST CASE NOISE TEST PATTERNS THROUGHOUT
-« MEMORY AND CHECK THAT THEY CAN BE WRITTEN AND READ.

':tlttttt"t'ttt..tttt.t"t"ﬁt.tti.tt.‘.QI.Q.!...iiiitltti""'t

--tttttt*t'ttttilttttl"ii"tlttt'....'i.tli....itt.t"I!‘.Qtttti

S*TEST 6 WRITE A CONSTANT INTO MEMORY.
.« THE CONSTANT IS USER SELECTABLE (DEFAULT = 0).

24 RO = DATA WRITTEN INTO MEMORY (SHOULD BE)
A R1 = DATA READ FROM MEMORY (WAS)
™ R2 = VIRTUAL ADDRESS
i* R3 = NOT USED
* R4 = NOT USED
A RS = BLOCK BOUNDARY BIT MASK.
;:'.....t..*"‘..*....*.**.*t..*..'......*'."*....".'.“*t.'ﬁ"
007526 1ST6:
007526 004567 007622 JSR RS, $SCOPE :GO TO SCOPE ROUTINE.
007532 016700 172226 TST6A: MOV .CONST, RO :GET USER CONSTANT
0075 004467 003236 JSR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
0C7542 010022 1%: MOV RO, (R2)+ :WRITE CONSTANT INTO MEMORY.
007544 07750 SOo8 RS. 1% :BRANCH IF MORE IN CURRENT BLOCK
007546 004767 003440 JSR PC. MMUP :FIND NEXT BLOCK AND LOOP TO 18.
::t*...'.'*'.t'.....‘."...'*....*.‘t**..'..*'t.'.*.*"'*'.‘...‘.
“RTEST 7 READ MEMORY AND COMPARE TO CONSTANT.

“x IMPORTANT: THIS TEST SHOULD NOT BE RUN WITHOUT FIRST RUNNING TEST $TN.

::lttttttt.tlttt**t*tiitt*ttti"ttltiittttttt'*titititittttttiitt

A TR G R SR R B e

007552 TST7:
007552 004567 007576 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
007556 016700 172202 MOV .CONST, RO ;GET USER_CONSTANT
%;ggg 004467 003212 " JSR R&, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
0075 012201 MOV (R2)+, R1 ;GET THE DATA FROM MEMORY UNDER TEST.
0075 020001 CMP RO R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
007572 001405 BEQ 658 ;BRANCH OVER ERROR CALL IF GOOD DATA.
007574 004767 007024 64%: JSR PC. SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
7600 004767 010062 JSR PC. $ERROR ;**% ERROR #*+* (GO TYPE A MESSAGE)
;% 000004 658 .WORD 4 :ERROR TYPE CODE.
007606 0775311 soB RS, 1% ;BRANCH IF MORE IN CURRENT BLOCK
007610 004767 003376 JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1%.
.« SPECIAL CHECK TO SEE IF TEST 6 IS SELECTED THRU THE SWR.
“» ALLOWS THE OPERATOR TO SWITCH BACK AND FORTH BETWEEN TESTS 6 AND 7
‘x BY SIMPLY '‘TOGGLING'' SWOO WHEN SWO1, SW02, AND SWO8 ARE SET.
007614 032777 000400 171306 BIT #SW08, aSWR ;CHECK THAT LOOP ON TEST BIT SET
007622 001416 BEQ TST10 ;BRANCH IF NOT LOOP ON TEST
007624 017746 171300 MCV aSWwR -(SP)  ;GET SWITCH REGISTER DATA.
0076 042716 177740 BIC #177740,(SP) :CLEAR NON-TEST-NUMBER SWITCHS.
007634 022726 000006 CMP #6, (SP)+  ;CHECK IF TEST 6 IN SWITCHES.
007640 001007 BNE TST10 ;BRANCH IF NOT TEST 6
007642 162767 000001 171222 sSuB #1, $TSTNM ;RESET TEST NUM
007650 162767 000024 171220 Sus #TST7-TST6,SLPADR ;RESET LOOP ADR
0076 000725 BR TST6A ;GO TO TEST 6

"tltittttttﬁt*tt*ttt*ti*ttttitt*tl*titﬁtttttitt*t!i'ttttitt!tttl

TRTEST 10 WORSE CASE NOISE (PARITY) WORD TESTING

gegees
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2091 .+ CHECK MEMORY WITH A SERIES OF PATTERNS
mg :;tltttttt.tttttttttt.ttl’ttitttttttitttttt..lttlttt!l‘t!ttttt.tttl
2093 007660 7§110:
2094 007660 004567 007470 JSR RS. $SCOPE :GO TO SCOPE ROUTINE.

7 016704 172136 MOV .MPPAT, R& “INITIALIZE PATTERN TABLE POINTER

7670 004767 005766 1%: JSR PC, CKPMER -CHECK FOR NON=~TRAP PARITY MEMORY ERRORS.

7674 012400 MOV (R4)+, RO *GET TIIE DATA PATTERN.

007676 001417 BEQ 1ST11 “:BR IF END OF TABLE.
00 004467 003074 JSR R&, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.

2180 7704 010012 2s: MOV RO (R2) *PUT DATA PATTERN INTO MEMORY.
2101 7706 012201 MOV (R2)+, RI1 “GET THE DATA FROM MEMORY UNDER TEST.
218§ 007710 020001 CMP RO R1 "COMPARE THE CHECK WORD WITH THE DATA READ.
21 00771 1405 BEQ 658 *BRANCH OVER ERROR CALL IF GOOD DATA.
2104 007714 004767 006704 648 : JSR PC. SPRNT2 -SET UP VALUES FOR ERROR PRINTING.
2105 007720 004767 007742 JSR PC, $ERROR -**% ERROR *** (GO TYPE A MESSAGE)
2106 007724 000004 LWORD & *ERROR TYPE CODE.
2107 007726 65%: :
2108 007726 077512 SOB RS, 2% :BRANCH IF MORE IN CURRENT BLOCK
2109 007730 004767 003256 JSR PC, MMUP  -FIND NEXT BLOCK AND LOOP TO 2$.
2110 0C773& 000755 B8R 1$ *BR BACK TO DO NEXT PATTERN
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s s tittt.t....i.tittttl'l'.""ttt"itt't"ﬁl.....t..ii.titi...ltQti

~n
-
—
—

211% ;«TEST 11 ROTATE A ‘0'' BIT THROUGH A FIELD OF ONES.
211 ;;-ttttt-.---tnttttttttcttttttnnttttttntttttttatntntttttt'tttt-tc
2114 007736 IST11:
%115 007736 004567 007412 JSR RS, $SCOPE :GO TO SCOPE ROUTINE.
116 007742 012700 177777 MOV ”-1, RO ;SET CHECK WORD
2117 007746 004767 004332 ~ JSR PC, SETCON ;PUT THE CONTENTS OF RO IN ALL MEMORY.
5118 007752 004467 003022 JSR R4, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
119 007756 000241 1%: CLC :CLEAR CARRY BIT IN PSW
2120 007760 004767 004336 JSR PC, ROTATE
2121 007764 016201 177776 MOV -2(R2), R :GET RESULT
21 ; 007770 103402 BCS 638 :BRANCH IF 'C' BIT WAS SET
21 007772 020001 CMP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA READ.
2124 007774 001405 BEQ 649 :BRANCH OVER ERROR CALL IF GOOD DATA.
2125 007776 004767 006622 63%: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING.
21%6 010002 004767 007660 JSR PC. $ERROR :**x ERROR *** (GO TYPE A MESSAGE)
2127 010006 000005 .WORD 5 :ERROR TYPE CODE.
2128 010010 64%:
21% 010010 077516 SOB RS, 1% :BRANCH IF MORE IN CURRENT BLOCK
5131 010012 004767 003174 JSR PC., MMUP sFIND NEXT BLOCK AND LOOP TO 1%.
213% :.-ttttttttttlttttttttttttttttttttttttttttttt'tttttttttltttttttttt
213 :*TEST 12 ROTATE A ‘1" BIT THROUGH A FIELD OF ZEROS
2134 :;ttttttttttttttttttﬁtttttttttItttttttttttttttttttltttttttttttttt
2135 010016 TST12:!
5136 010016 004567 007332 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
137 010022 005000 CLR RO ;SET CHECK WORD
2138 010024 004767 004254 JSR . SETCON :PUT THE CONTENTS OF RO IN ALL MEMORY
2139 010030 004467 002744 JSR R&, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
2140 010034 000261 1%: SEC :SET 'C*' BIT IN PSW
2141 010036 004767 004260 JSR PC. ROTATE :GO ROTATE '1' BIT
5142 010042 016201 177776 MOV -2(R2), R1 :GET RESULT
143 010046 103002 BCC 63% :BRANCH IF 'C' IS CLEAR
2144 010050 020001 CMP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA READ.
2145 010052 001405 BEQ 649 :BRANCH OVER ERROR CALL IF GOOD DATA.
2146 010054 004767 006544 63%: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING.
2147 010060 004767 007602 JSR PL. $ERROR :*** ERROR *»x (GO TYPE A MESSAGE)
2148 010064 000005 .WORD 5 :ERROR TYPE CODE.
2149 010066 64%:
2150 010066 077516 SOB RS, 1% :BRANCH IF MORE IN CURRENT BLOCK
512‘1? 010070 004767 003116 JSR PC. MMUP -FIND NEXT BLOCK AND LOOP TO 18.
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2153 :;tttttttttttttttttttttttttttttt!ttttt'tttttttttttlttlt'ttttiittt
2154 ;=TEST 13 WORSE CASE NOISE PARITY BYTE TESTING
2155 “» (CHECK PARITY MEMORY WITH A SERIES OF BYTE PATTERNS
2156 o 1) FORCE WRONG PARITY IN EACH BYTE OF PARITY MEMORY
3157 s 2) READ IT BACK WITH ACTION ENABLE SET, MAKING SURE THAT A TRAP OCCURS
158 :® 3) WRITE GOOD PARITY AND MAKE SURE NO TRAP OCCURS WHEN IT IS READ
2159 o 4) MAKE SURE THE ERROR ADDRESS BITS (CSR BITS <11-5>) ARE C(ORRECT
2160 A S) IF MMU ENABLED AND ABOVE 128KW,CHECK BIT14 AND BITS <11-5>
2161 s ON PARITY CSR.
216§ ;;ttttttttttttttt*ttttttttttttttttttttttttttttttt*titttttttttttt!
2165 010074 TST13:
2164 010074 004567 007254 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
2165 010100 005767 173264 WwPB0: TST MPRX ;CHECK FOR ANY PARITY MEMORY.
2166 010104 001404 BEQ 1% ;BR IF NO PARITY MEMORY.
2167 010106 032777 000100 171014 BIT #SW06, aSWR ;CHECK FORINHIBIT PARITY SWITCH.
2168 010114 001402 BEQ 2% ;BR IF NOT SET.
2169 010116 000167 000742 18: JMP TST14 :SKIP THIS TEST IF NO PARITY MEMORY PRESENT.
2170 010122 005000 2%: CLR RO ;2ERO TO BE PUT IN ALL MEMORY.
2171 0101% 004767 004154 JSR PC, SETCON ;ROUTINE TO LOAD ALL MEMORY.
%]';i 0101 004467 002644 JSR Ré&, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
2174 ;RETURN FOR MMUP
2175 010134 006305 ASL R5 ;MAKE TEST COUNTER BYTE VALUE
2176 010136 012700 000020 WWPBYT: MOV #20, RO ;TABLE COUNT
2177 010142 016701 171646 MOV .BITPT, RI ;BANK POINTER TABLE
2178 010146 016703 171640 MOV .PMEMAP ,R3 ;PARITY TABLE
2179 010152 032123 1%: BIT (R1)+,(R3)+ :CHECK IF CURRENT BANK HAS PARITY MEMORY
2180 010154 001004 BNE 2% sBRANCH IF PARITY MEMORY
2181 010156 077003 SoB RO, 1$ ;CHECK TILL END OF TABLE
218§ 010160 060502 ADD RS, R2 ;IF NONE FOUND POINT R2 TO
218 ;FIRST ADDR OF NEXT BANK.
2184 010162 000167 000666 JMP WWPB6 ;FIND NEXT BLOCK
2185 010166 004767 005434 2%: JSR PC, SETAE  ;SET ACTION ENABLE (EVEN IF BANKO.)
2186 010172 004767 005464 JSR ™. CKPMER ;CHECK FOR ANY NON TRAP PARITY ERRORS.
2187 010176 020227 000114 WWwPB1: CMP R2. #114 :CHECK IF POINTING TO PARITY ERROR VECTOR.
2188 010202 001004 BNE 3% ;BR IF NOT AT VECTOR.
2189 010204 062702 000004 ADD ", R2 ;SKIP PARITY VECTOR.
2190 010210 162705 000004 suB #G, RS :SKIP PARITY VECTOR
5191 ;SUBTACT 4 FROM TEST COUNTER
19§ 010214 111201 38: MOovVB (R2), Rl ;CHECK IF BYTE STILL CLEARED.
2193 010216 001405 BEQ 65% ;BRANCH OVER ERROR CALL IF GOOD DATA.
2194 010220 004767 006312 64%: JSR PC. SPRNT  ;SET UP VALUES FOR ERROR PRINTING.
2195 010224 004767 007436 JSR PC., $ERROR ;*x* ERROR *** (GO TYPE A MESSAGE)
219? 0105 000011 WORD 11 ;ERROR TYPE CODE.
2197 010 65%:
2198 010232 105067 171522 CLRB OEFLG :CLEAR ODD/EVEN FLAG.
2199 010236 112700 000252 MOvVB #252, RO :SET UP DATA...EVEN, SETS PARITY BIT.
2200 010242 110012 wwPB2: MOVB RO, (R2) :MOV DATA INTO TEST LOCATION.
2201 010244 016703 171552 MOV .MPRX, R3 :GET PARITY REGISTER TABLE POINTER.
220§ 010250 056773 171512 000000 10%: BIS WwP,a(R3) ;SET WRITE WRONG PARITY.
2203 010256 052733 000001 BIS HAE ,@(R3) +
2204 010262 005713 TST (R3) ;CHECK FOR TABLE TERMINATOR.
2205 010264 001371 BNE 108 ;:BR IF MORE REGS IN TABLE.
2206 :* SET WRONG PARITY IN LOCATION UNDER TEST.
2207 010266 110012 MOVB RO, (R2) :WRITE SAME DATA (EXCEPT PARITY) VIA DATOB.
2208 010270 016703 171526 MOV .MPRX, R3 ;GET PARITY REG TABLE POINTER.
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BIC
TST
BNE
TST
BEQ
TSTB

BR

MOV

MoV
JSR
JSR
.WORD
JSR
JMP

WWP, @(R3)+ ;CLEAR WRITE WRONG PARITY.

(R3) ;CHECK FOR TABLE TERMINATOR,

11% ;:BR IF MORE PARITY REGISTERS.

LSIFLG ;CHECK IF RUNNING ON EARLIER LSI-11/2

12% :BR IF 11/23 OR LATER PROCESSOR

(R2) *PARITY TRAP LOGIC NOT AVAILABLE ON LSI11/2
PBTRP1 :SET PARITY ERROR WITH READ AND BYPASS

sPARITY TRAP AND TEST PARITY (SR.
.PBTRP, @#PARVEC ;SET UP VECTOR FOR EXPECTED TRAP.

WRONG PARITY VIA DATIO; DATOB SHOULDN'T EXECUTE.

(R2) :DATIO (DATOB AND COM PARITY BIT.)
TRAPPED TO PBTRP.
.PESRV, @#PARVEC ;RESET VECTOR FOR UNEXPECTED TRAPS.

PC. SPRNTO ;SET UP VALUES FOR ERROR PRINTING.

rC. $ERROR ;*** ERROR *** (GO TYPE A MESSAGE)

12 ;ERRCR TYPE CODE.

PC.CLRPAR :CLEAR ALL PARITY (SRS BEFORE NEXT BYTE
WWPB4 ;SKIP TRAP SERVICE.

% - EXPECTED PARITY MEMORY TRAPS COME HERE.

PBTRP:

PBTRP1:
c1%:

22%:

64%:

23%:

65%:

24%:

MOV
CMP
MOV
BIT
BNE
MOV
BMI
ADD
CMP
BLO
JSR
JSR
. WORD
BR
JSR
BR

JSR
JSR
.WORD

MOV
MOV
BIC
SWAB
ASL
ASL
TST
BEQ
BIC
ADD
BIT

.PESRV, @#PARVEC ;RESET PARITY VECTOR FOR UNEXPECTED TRAPS.

(SP)+, (SP)+ ;RESET THE STACK POINTER AFTER TRAP,

.MPRO, R3 :GET PARITY REG AND MAP TABLE POINTER.
#8170, (R3) ;CHECK IF THIS REGISTER EXISTS.
22% ;BR IF IT DOESN'T EXIST.

a(R3), Rl ;GET THE CONTENTS.

23% :BR IF ERROR FLAG SET.

#as, R3 ;MOVE POINTER TO NEXT REG.

R3, MPRX  ;CHECK FOR END OF TABLE.

21% ;BR IF MORE REGISTERS.

Pe. SPRNTO ;SET UP VALUES FOR ERROR PRINTING.
5 $ERROR ;*** ERROR *** (GO TYPE A MESSAGE)
13 ;ERROR TYPE CODE.

WWPB4 ;EXIT AFTER ERROR.

RS, PARMAT ;CHECK FOR MAP OF THIS REGISTER
24% ;BRANCH IF THIS PARITY REGISTER

;CONTROLS THIS BANK.
;RETURN +2,ERROR ,CANNOT FIND MEM BANK

“IN PARITY MAP TABLE.
PC, SPRNTP -SET UP VALUES FOR ERROR PRINTING.
PC. $ERROR -*»% ERROR *** (GO TYPE A MESSAGE)
14 *ERROR TYPE CODE.
RO,-(SP) ::PUSH RO ON STACK
R2 RO “GET THE ADDRESS POINTER.
#3777, RO “CLEAR LOW ADDRESS BITS.
28 :SHIFT 6 PLACES RIGHT.
RO
MMAVA :CHECK FOR MEM MGMT.

25% "BR IF NO MEM MGMT.

#177600,R0 *CLEAR BANK BITS

a#K IPAR2 , RO *ADD MEM MGMT OFFSET.

#BI1T13, R2 “CHECK FOR PAR3 REF. ADDRESSING

SEQ 0057
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010514 001402 BEQ 25% :BR IF R2 IS ADDRESSING PAR2
010516 062700 000200 ADD #200,RO “SET UP EXPECTED WITH PAR3
010522 052700 100001 25%: BIS #BITIS+BITO.RO :SET ERROR AND AE BIT IN CHECK WORD.
010526 016367 000042 170752 MOV 42(R3), RESRVD :GET APPROPIATE MASK.
010534 046700 170746 BIC RESRVD. RO *CLEAR PARITY REG BITS RESERVED FOR FUTURE.
010540 046701 170742 BIC RESRVD. R1 "CLEAR PARITY REG BITS RESERVED FOR FUTURE.
-NOTE: THE ABOVE INSTRUCTION (2 WORDS) CAN BE NOP'ED FOR UNMIXED MEMORY TYPES.
010544 020001 CMP RO R :COMPARE THE CHECK WORD WITH THE DATA READ.
010546 001405 BEQ 67% *BRANCH OVER ERROR CALL IF GOOD DATA.
010550 004767 006020 668 : JSR PC, SPRNTP :-SET UP VALUES FOR ERROR PRINTING.
010554 004767 007106 JSR PC, $ERROR -*»% ERROR =%+ (GO TYPE A MESSAGE)
010560 000015 _LWORD 15 *ERROR TYPE CODE.
010562 67 :
010562 005767 167750 ST MMAVA :CHECK FOR 22 BIT ADDRESSING
010566 100034 BPL 100% “BR IF 22 BIT ADDR NOT ENABLED
010570 022737 010000 172344 CMP #10000,3#KIPAR2 :CHECK IF ABOVE 128KW
010576 101030 BHI 1008 *BR IF KIPAR2 LESS THAN 12BKW
010600 010046 MOV RO, =(SP) “:PUSH RO ON STACK
010602 052773 040000 000000 BIS #BIT14,8(R3) *SET BIT14 TO ENABLE BITS 18-21
SINTO BITS 8-5 OF PARITY CSR
010610 013700 172344 MOV a#KIPAR2 ,RO “SETUP EXPECTED FOR PARITY (SR
010614 042700 007777 BIC #7777 .RO *BITS 18-21 STORED IN
010620 000300 SWAB RO ‘BITS 5-8.
010622 006300 ASL RO *A18-21 IN BITS 5-8
0106%8 052700 140001 BIS #RIT15'BIT14'AE ,RO;: SAVE EXPECTED PARITY (SR
0106 017301 000000 MOV a(R3) R1 :GET CONTENTS OF PARITY CSR
010634 042701 030032 BIC #30032,R1 “CLEAR MASKED BITS
010640 020001 CMP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA READ.
010642 001405 BEQ 69% *BRANCH OVER ERROR CALL IF GOOD DATA.
010644 004767 005724 68$ : JSR PC, SPRNTP :SET UP VALUES FOR ERROR PRINTING.
010650 004767 007012 JSR PC, $ERROR :*»x ERROR =*x (GO TYPE A ME SSAGE)
010654 000015 LWORD 15 “ERROR TYPE CODE.
010656 69%:
010656 012600 MOV (SP)+ R0 ::POP STACK INTO RO
010660 005073 000000 1008: CLR a(R3) *CLEAR REG INCLUDING ACTION ENABLE.
010664 010346 MOV R3,=(SP) :PUSH R3 ON STACK
010666 062703 000044 26$: ADD #44 , R3 *UPDATE POINTER TO NEXT PARITY REG + MAP,
010672 020367 171124 CMP R3, _MPRX  :CHECK FOR END OF TABLE.
010676 101014 BHI WWPB3 ‘BR IF END OF TABLE REACHED.
010700 032713 000001 BIT #ITO0, (R3) *CHECK IF NEXT REG EXISTS.
010704 001370 BNE 26$ “8R IF THIS PARITY REG DOESN'T EXIST.
010706 017301 000000 MOV a(R3), Rl "SAVE AND CHECK FOR ERROR FLAG.
010712 100365 BPL 26% “BR IF NO ERROR FLAG.
010714 004767 005654 708 : JSR PC, SPRNTP :SET UP VALUES FOR ERROR PRINTING.
010720 004767 006742 JSR PC. $ERROR -**» ERROR *** (GO TYPE A MESSAGE)
010724 000016 LWORD 16 “ERROR TYPE CODE.
010726 000757 BR 26$ ‘BR AFTER ERROR.
010730 111204 WWPB3: MOVB  (R2)., R4 “GET THE DATA FOR CHECKING.
-« READING THE DATA VIA DATI TO CHECK IT SHOULD CAUSE PARITY ERROR, BUT
“« ACTION ENABLE IS NOT SET IN CONTROLLING REG, SO NO TRAP SHOULD OCCUR.
010732 111212 MOVB (R2), (R2) :RESTORE RIGHT PARITY
.NOTE: THE ABOVE INSTRUCTION CAN BE NOP'ED FOR PROCESSORS
; WHICH DO ONLY DATOB TO DESTINATION OF MOVB_ INSTRUCTIONS.
010734 012603 MOV (SP)+,R3 ::POP STACK INTO R3
010736 017301 000000 MOV a(R3). Ri "READ THE PARITY REGISTER TO CHECK IT AGAIN.
010742 046701 170540 BIC RESRVD, R1 “CLEAR PARITY REG BITS RESERVED FOR FUTURE.
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- CVMSAA. P11 04~-AUG-81 22:5 WORSE CASE NOISE PARITY BYTE TESTING SEQ 0059
| 2321 :NOTE: THE ABOVE INSTRUCTION (2 WORDS) CAN BE NOP'ED FOR UNMIXED MEMORY TYPES.
! 2322 010746 042700 000001 BIC #AE, RO :CLEAR THE ACTION ENABLE BIT IN TEST DATA,

2323 010752 020001 CMP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA READ.

2%56 010754 001405 BEQ ~5% :BRANCH OVER ERROR CALL IF GOOD DATA.

2325 010756 004767 005612 64%: JSR PC, SPRNTP :SET UP VALUES FOR ERROR PRINTING.

2%26 010762 004767 006700 JSR PC, $ERROR ;*** ERROR **~ (GO TYPE A MESSAGE)

2327 010766 000015 .WORD 15 :ERROR TYPE CODE.

2328 010770 65%:

23 010770 012773 000001 (G00000 MOV ", @(R3)  :CLEAR ALL BUT ACTION ENABLE.

23 010776 010401 MOV R&, R1 :GET DATA READ FROM MEMORY FOR TESTING.

2331 011000 012600 MOV (SP)+,R0O ::POP STACK INTO RO

23;% 011002 120001 (MPB RO, R1 :CHECK THE DATA.

23 011004 001405 BEQ 67% :BRANCH OVER ERROR CALL IF GOOD DATA.

23;4 011006 004767 005566 66%: JSR PC, SPRNTO :SET UP VALUES FOR ERROR PRINTING.

2335 011012 004767 006650 JSR PC, $ERROR :#**» ERROR *** (GO TYPE A MESSAGE)

233 011016 000017 .WORD 17 :ERROR TYPE CODE.

2337 011020 67%:

2338 011020 110012 WWPB4:  MOVB RO, (R2) ;RESTORE DATA.

2339 011022 105712 TSTB (R2) :DO A DATI TO BE SURE RIGHT PARITY.

2%0 011026 012700 000253 MOV #8253, RO :SET ODD PARITY DATA.

23%1 011030 105167 170724 COMB OEFLG :CHECK IF DONE BOTH ODD AND EVEN PARITY.

23%2 011034 100002 BPL 27% :BR IF DONE BOTH EVEN AND ODD.

23%3 011036 000167 177200 JMP WWPB2 :LOOP BACK AND DO ODD(PARITY BIT CLR).

2%4 011042 005202 27%: INC R2 :MOVE POINTER TO NEXT MEMORY BYTE.

235 011044 005305 WWPBS5: DEC RS :CHECK FOR END OF BLOCK

23%6 011046 001402 BEQ WWPB6 :BR IF END OF BLOCK FOUND.

2%7 011050 000167 177122 JMP WWPB1 :LOOP BACK TO TEST NEXT BYTE.

2348 011054 004767 002132 WWPB6: JSR PC. MMUP FIND NEXT BLOCK AND LOOP TO WWPBYT

2349 011060 004767 004476 JSR PC, MAMF GO RESET PARITY REGISTERS.
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P11 04~-AUG-81 22:59 114 RANDOM DATA TESTING THRU PROGRAM CODE RELOCATION. SEQ 0060

"ttt.ttﬁtttt'ttt....t..ti.i...l...l..i...li.tt.."""t.l".t'..

S*TEST 14 RANDOM DATA TESTING THRU PROGRAM (ODE RELOCATION.
::tllttitlttttttttlttltIt.tttittttttt'!t"tttttili.l't.ll..ttt.i.
011064 75114
011064 004567 006264 J RS, $SCOPE :GO TO SCOPE ROUTINE.
011070 010703 RANTST: MOV PC R3 “GET CURRENT PROGRAM COUNTER.
011072 042703 007777 BIC #7777, R3 “POINT TO BEGINNING OF CURRENT 2K BLOCK.
011076 004467 001676 JSR R, INITMM “INITIALIZE THE MEMORY ADDRESS POINTERS.
011102 010246 1$: MOV R2. -(SP)  :SAVE MEMORY POINTER.
011106 010346 MOV R3. -(SP)  :SAVE 'DATA'' POINTER.
011106 010567 170660 MOV RS TEMP1  :SAVE ADDRESS COUNTER
011112 012322 2%: MOV (R$)+, (R2)+ :MOV CODE INTO TEST MEMORY.
011114 032703 007777 BIT #7777, R3 *CHECK FOR END OF 'DATA TABLE''
011120 001002 BNE 3 *BRANCH IF MORE :
011122 162703 010000 SUB #10000, R3 “RESET POINTER TO START OF ‘RANDOM DATA''
011126 077507 3$: S08 RS, 2% :1F NOT END OF BLOCK,BRANCH TO 2§
011130 012603 MOV (SP)+, R3 *RESET 'DATA'' POINTER.
011132 012602 MOV (SP)+. R2 *RESET MEMORY POINTER.
011134 016705 170632 MOV TEMP1, RS “RESET ADDRESS COUNTER
011140 012300 4$: MOV (R3)+, RO “GET S/B DATA.
011142 012201 MOV (R2)+, R1 “GET THE DATA FROM MEMORY UNDER TEST.
011144 020001 CMP RO, R1 “COMPARE THE CHECK WORD WITH THE DATA READ.
011146 001405 BEQ 658 “BRANCH OVER ERROR CALL IF GOOD DATA.
011150 004767 005450 648:  JSR PC. SPRNT2 :SET UP VALUES FOR ERROR PRINTING.
011154 004767 006506 JSR PC. $ERROR :*%*x ERROR *%* (GO TYPE A MESSAGE)
8}}}gg 000020 o _WORD 20 *ERROR TYPE CODE.
011162 032703 007777 BIT #7777. R3 :CHECK FOR END OF 'DATA TABLE'
011166 001002 . BNE 5% :BR IF MORE.
g}}};g 162703 010000 i SUB #10000, R3 “RESET POINTER TO TOP OF ‘DATA TABLE''.
011174 077517 S08 RS, 4$ :BRANCH IF MORE IN CURRENT BLOCK
011176 004767 002010 JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 1S.
_SBTTL SECTION 3: INSTRUCTION EXECUTION TESTS.
":tttttttttttttttttttttt'tlttttttlltt*tt*tttttiltttttttttlttttttt
L*TEST 15 EXECUTE DATI, DATO THRU MEMORY.
"« EXECUTES THE INSTRUCTION 'MOV Ré,(R2)' THROUGHOUT MEMORY.
"« AN 'RTS R5' (CODE 205) 1S PLACED AFTER THE "MOV' INSTRUCTION TO RETURN
“x CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
"« THIS 1S AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
- %
i MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
i LOCATION PLACED THERE  AFTER INSTRUCTION EXECUTION
- %
‘« 1ST PASS / 40000 010412 000205
‘s« THRU TEST / 40002 000205 000205
- %
“«  2ND PASS / 40002 010412 000205
“« THRU TEST / 40004 000205 000205
B
i ETC., ETC., ETC.
- %
“« RO = DATA WRITTEN ON TOP OF IUT BY THE [UT (SHOULD BE).
"« R1 = DATA READ FROM MEMORY (WAS).
“« R2 = ADDRESS OF IUT/DATA.
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' (VMSAA,P11 04~-AUG-81 22:59 715 EXECUTE DATI, DATO THRU MEMORY. SEQ 0061

| 2606 .» R3 = INSTRUCTION UNDER TEST (IUT).
5407 “« R4 = RTS RS (CODE 205).
3408 ‘« RS = BLOCK BOUNDARY BIT MASK.
Lm :"...."‘"...........'.'t".".....".‘........'.".'.'"..‘t..'..
410 811582 15115
5611 011202 004567 006146 JSR RS, $SCOPE  :GO TO SCOPE ROUTINE.
5412 011206 012703 010412 DIDO: MOV #010412.R3 SGET MOV RG,(R2)' INSTRUCTION (IUT).
541% 011212 012704 000205 MOV #205, Ré “GET °'RTS RS
2414 011216 010400 MOV R4, RO “SET UP S/B DATA AFTER EXECUTION.
26415 011220 004467 001554 JSR RG . INITMM -INITIALIZE THE MEMORY ADDRESS POINTERS.
2416 011224 005305 1$: DEC RS DO ALL ADDRESSES -1
417 811 6 010325 MOV R3, (R2)+  -PUT IUT INTO FIRST LOC OF BLOCK.
418 011230 01041 2%: MOV R& . (R2)  -PUT 'RTS RS' FOLLOWING IUT.
2419 011232 004542 JSR RS -(R2)  -GO EXECUTE THE IUT.
2420 011236 012201 MOV (R3)+, R1 “GET THE DATA FROM THE MEM ADR UNDER TEST.
24621 011236 020001 CMP RO, R1 "COMPARE THE CHECK WORD WITH THE DATA READ.
2455 011240 001405 BEQ 65% "BRANCH OVER ERROR CALL IF GOOD DATA.
2423 011242 004767 005352 648:  JSR PC. SPRNT3 -SET UP VALUES FOR ERROR PRINTING.
2424 811546 004767 006414 JSR PC. $ERROR ;*#*» ERROR *** (GO TYPE A MESSAGE)
2455 11252 000021 : WORD 21 "ERROR TYPE CODE.
2426 011254 658%:
26427 011254 010322 MOV R3, (R2)+  :PUT THE IUT INTO THE NEXT LOCATION.
9408 011256 077514 SOB RS, 2% “BRANCH IF MORE IN CURRENT BLOCK.
9429 011260 004767 001726 JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 18.
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CVMSAA P11 04-AUG~81 22:59 EXECUTE DATI, DATOB (LOW BYTE) THRU MEMORY. SEQ 0062
2[.30 : : tttttttttttttttitttttttttttttttttttttittttttt'tt.tttItittﬁtttQQ
2431 -«TEST 16 EXECUTE DATI, DATOB (LOW BYTE) THRU MEMORY.
243 ‘» EXECUTES THE INSTRUCTION °"MOVB R4, (R2)' THROUGHOUT MEMORY.
263 “« AN 'RTS RS' (CODE 205) IS PLACED AFTER THE 'MOVB' INSTRUCTION TO RETURN
2434 “« CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
%232 ‘x THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
2437 i MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
52%3 i LOCATION PLACED THERE AFTER INSTRUCTION EXECUTION
- %
2440 x  1ST PASS / 40000 110412 110605
5225 :x THRU TEST / 40002 000205 000205
% ’
2443 ‘x  2ND PASS / 40002 110412 118605
szzg -« THRU TEST / 40004 000205 000205
*
2446 iw ETC., ETC.. ETC.
2447 o
2448 ‘x RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE).
2649 “x R1 = DATA READ FROM MEMORY (WAS).
2450 :» R2 = ADDRESS OF IUT/DATA.
2451 i« R3 = INSTRUCTION UNDER TEST (IUT).
245 :» R& = RTS RS (CODE 205).
245 :* RS = BLOCK BOUNDARY BIT MASK.
2454 IIRRRRAARAANAAAARAAAAAA AN A A AN AR AR ARRAR KRR R AR AR AR AR AR R AN ddkdxkkdw
455 011264 15T16 :
456 011264 004567 006064 JSR RS, $SCOPE :GO TO SCOPE ROUTINE.
2457 011270 012703 110412 DIDBL: MOV #110412,R3 “GET "MOVB R4, (R2)' INSTRUCTION (IUT).
2458 011274 012704 000205 MOV #205, R4 :GET 'RTS RS'
459 011300 012700 110605 MOV #110605,R0 *SET UP S/B DATA AFTER EXECUTION.
460 011304 004467 001470 JSR Ré, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
2461 011310 005305 1$: DEC RS :DO ALL ADDRESSES =1
2462 011312 010322 MOV R3, (R2)+ :PUT IUT INTO FIRST LOC OF BLOCK.
2463 011314 010412 2%: MOV Ré, (R2) :PUT "RTS R5' FOLLOWING IUT.
2464 011316 004542 JSR RS, -(R2) :GO EXECUTC THE IUT.
2465 011350 012201 MOV (R2)+, R1 ©GET THE DATA FROM THE MEM ADR UNDER TEST.
2466 011322 020001 CMP RO, R1 <COMPARE THE CHECK WORD WITH THE DATA READ.
2467 011324 001405 BEQ 65% :BRANCH OVER ERRCR CALL IF GOOD DATA.
2468 011%;6 767 005266 64%: JSR PC, SPRNT3 :SET UP VALUES FOR ERROR PRINTING.
2469 011332 767 006330 JSR PC. $ERROR :*** ERROR *** (GO TYPE A MESSAGE)
2470 011336 000021 WORD 21 -ERROR TYPE CODE.
2471 011340 65%:
472 011340 010322 MOV R3. (R2)+  :PUT THE IUT INTO THE NEXT LOCATION.
473 011342 077514 SOB RS, 2% *BRANCH IF MORE IN CURRENT BLOCK.
2474 011344 004767 001642 JSR PC, MMUP SFIND NEXT BLOCK AND LOOP TO 18.




i S
6K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 51

(VMSAA (=2 MEGAWORD MEMORY EXERCISER,
17 EXECUTE DATI, DATOB (HMIGH BYTE) THRU MEMORY. SEQ 0063
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2{.75 .-:tttttttttttttttttIIttttttttttittttttttttttttit't!It!it.tltitltt
2476 :«TEST 17 EXECUTE DATI., DATOB (HIGH BYTE) THRU MEMORY.
2477 “» EXECUTES THE INSTRUCTION 'MOVB R3,-(R2)' THROUGHOUT MEMORY.
2478 ‘e AN 'RTS RS' (CODE 205) IS PLACED AFTER THE "MOVB' INSTRUCTION TO RE TURN
2479 “» CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
gzg? ‘« THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
&
248 i* MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
5234 i LOCATION PLACED THERE AFTER INSTRUCTION EXECUTION
2485 = 1ST PASS / 40000 110342 161342
5259 s« THRU TEST /7 40002 000205 000205
488 s« 2ND PASS / 40002 110342 161342
2233 :x THRU TEST / 40004 000205 . 000205
*
5231 iw ETC., ETC., ETC.
*
249 “» RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE).
2494 “* R1 = DATA READ FROM MEMORY (WAS).
2495 :* R2 = ADDRESS OF IUT/DATA.
2496 :* R3 = INSTRUCTION UNDER TEST (IUT).
2497 -« R4 = RTS R5 (CODE 205).
2498 :x RS = BLOCK BOUNDARY BIT MASK.
2‘” ;;ttttttttttttttttttttttitttttttlttttttttttttt*tttttttttttttttltt
2500 011350 1ST17
501 011350 567 006000 JSR RS, $SCOPE :GO TO SCOPE ROUTINE.
502 011354 012703 110342 DIDBH: MOV #110342,R3 :GET 'MOVB R3,-(R2)' INSTRUCTION (IUT).
2503 011360 012704 000205 MOV #205 R4 :GET 'RTS RS'
%504 011364 012700 161342 MOV #1613%42,R0 :SET UP S/B DATA AFTER EXECUTION.
505 011370 004467 001404 JSR R4, INITMM INITIALIZE THE MEMORY ADDRESS POINTERS.
2506 011374 005305 1%: DEC RS :DO ALL ADDRESSES -1
2507 011376 010322 MoV R3, (R2)+ :PUT IUT INTO FIRST LOC OF BLOCK.
2508 011400 010412 2%: MOV R4, (R2) :PUT 'RTS RS' FOLLOWING IUT.
2509 011402 004562 177776 JSR RS, -2(R2) :GO EXECUTE THE IUT.
2510 011406 005302 DEC R2 :ADJUST R2 TO POINT TO MAUT.
2511 011410 012201 MOV (R2)+, R1 *GET THE DATA FROM THE MEM ADR UNDER TEST.
251; 011412 020001 CMP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA READ.
2513 011414 001405 BEQ 65% :BRANCH OVER ERROR CALL IF GOOD DATA.
5514 011416 004767 005176 64%: JSR PC, SPRNT3 :SET UP VALUES FOR ERROR PRINTING.
515 011422 004767 006240 JSR PC, $ERROR :*** ERROR **x (GO TYPE A MESSAGE)
2516 011426 000021 .WORD 21 :ERROR TYPE CODE.
2517 011430 65%:
%518 011430 010322 MOV R3, (R2)+ :PUT THE IUT INTO THE NEXT LOCATION.
§19 011432 077516 SO8 RS, 2% :BRANCH IF MORE IN CURRENT BLOCK.
2520 011434 004767 001552 JSR PC, MMUP :FIND NEXT BLOCK AND LOOP TO 18§.
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CVMSAA.P11  04=-AUG-81 22:59 EXECUTE DATI. DATIO, DATO THRU MEMORY. SEQ 0064
2521 :;tttttlttttttttttttttttttttttlt!tttttt.ttttt!tt.tt'tttlltttttt't
2622 T+TEST 20 EXECUTE DATI, DATIO, DATO THRU MEMORY.
2523 “« EXECUTES THE INSTRUCTION 'NEG (R2)' THROUGHOUT MEMORY.
2524 “« AN °RTS RS' (CODE 205) IS PLACED AFTER THE 'NEG' INSTRUCTION TO RETURN
2525 "« CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
%gsg “« THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
" r
2528 i MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
gg i LOCATION PLACED THERE  AFTER INSTRUCTION EXECUTION
- %
2531 ‘« 1ST PASS / 40000 005412 172366
Sggg “« THRU TEST / 40002 000205 000205
- %
3534 ‘« 2ND PASS / 40002 005412 172366
zggg “« THRU TEST / 40004 000205 000205
- %
2537 T ETC., ETC.. ETC.
£330 o
2540 .x RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE).
2541 “« R1 = DATA READ FROM MEMORY (WAS).
ggzg ‘« R2 = ADDRESS OF IUT/DATA.
2544 s+ R3 = INSTRUCTION UNDER TEST (IUT).
2545 “« R4 = RTS RS (CODE 205).
2546 ‘« RS = BLOCK BOUNDARY BIT MASK.

547 ::ttttttttttttttttttttttttt*t*tttttlttttttttttttttttttltttttttttt

548 011440 78120
2549 011440 004567 005710 JSR RS, $SCOPE :GO TO SCOPE ROUTINE.

2550 011444 012703 005412 DIPDO: MOV #005412,R3 “GET 'NEG (R2)' INSTRUCTION (IUT).
2551 011450 012704 000205 MOV #205, R *GET °'RTS RS'
2555 011454 012700 172366 MOV #172%66,R0 “SET UP S/B DATA AFTER EXECUTION.

558 (011460 004467 001314 JSR R4, INITMM -INITIALIZE THE MEMORY ADDRESS POINTERS.

554, 011464 005305 1$: DEC RS DO ALL ADDRESSES -1

555 011466 010322 MOV R3, (R2)+  -PUT IUT INTO FIRST LOC OF BLOCK.

2556 011470 010412 2%: MOV RG . (R2)  -PUT 'RTS RS' FOLLOWING IUT.
gssr 011472 004542 JSR RS, -(R2) :GO EXECUTE THE IUT.

558 011474 012201 MOV (R2)+, R1 “GET THE DATA FROM THE MEM ADR UNDER TEST.
2559 011476 020001 CMP RO R1 *COMPARE THE CHECK WORD WITH THE DATA READ.
2560 011500 001405 BEQ 65% *BRANCH OVER ERROR CALL IF GOOD DATA.
2561 011502 004767 005112 648:  JSR PC, SPRNT3 -SET UP VALUES FOR ERROR PRINTING.
256§ 011506 004767 006154 JSR PC. $ERROR -*** ERROR *#** (GO TYPE A MESSAGE)

2563 011512 000021 : WORD 21 *ERROR TYPE CODE.

2564 011514 65%:

2565 011514 010322 MOV R3, (R2)+ :PUT THE IUT INTO THE NEXT LOCATION.
2566 011516 077514 SOB RS, 2% "BRANCH IF MORE IN CURRENT BLOCK.
2567 011520 004767 001466 JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 18.
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CVMSAA.P11T  04=~AUG-81 22:59 EXECUTE DATI, DATI, DATIO, DATOB (LOW BYTE) THRU MEMORY. SEQ 0065
3563 ;‘-ntttttttttt'tt.ttttttittttlttttttttttttttttttttttttttlttit!tt.t
569 ;=TEST 21 EXECUTE DATI. DATI, DATIO, DATOE (LOW BYTE) THRU MEMORY.
2570 - EXECUTES THE INSTRUCTION BICB (R2)+,.-(R2)"' THROUGHOUT MEMORY.
571 x AN 'RTS RS' (CODE 205) IS PLACED AFTER THE BICB' INSTRUCTION TO RETURN
57 :x CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
52;4 :» THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
*
2575 L MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
52;9 e LOCATION PLACED THERE  AFTER INSTRUCTION EXECUTION
[
2578 « 1ST PASS /7 40000 162242 142000
ggz s« THRU TEST 7/ 40002 000205 000205
2581 ‘« 2ND PASS / 40002 142242 142000
gsag :* THRU TEST /7 40004 000205 000205
Sg‘ s
5285 i ETC., ETC., EYC.
*
55{; ‘+« RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE).
58 “« R1 = DATA READ FROM MEMORY (WAS).
2588 :* R2 = ADDRESS OF IUT/DATA.
2589 “* R3 = INSTRUCTION UNDER TEST (IUT).
2590 “« R4 = RTS RS (CODE 205).
2591 :» RS = BLOCK BOUNDARY BIT MASK.
59 ;;tt-ttttt-ttttttttttttttttttt*uvnutt-tttttttttttutttttnttttﬂmu
%59 011524 18T21:
594 0115;‘6 004567 005624 JSR RS, -$SCOPE ;GO TO SCOPE ROUTINE.
2595 0115 012703 142242 DPDBL: MOV #162242 ,R3 :GET BICB (R2)+,=(R2)' INSTRUCTION (IUT). -
5 811534 012704 000205 MOV #205, R4 :GET °'RTS RS’
59 11540 012700 142000 MOV #1462000,R0 :SET UP S/B DATA AFTER EXECUTION.
598 011544 467 001230 JSR R4, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
599 01155 5305 1%: DEC RS :DO ALL ADDRESSES -1 :
81155 10322 MOV R3, (R2)+ :PUT IUT INTO FIRST LOC OF BLOCK.
601 11554 010412 2%: MOV R4, (R2) :PUT 'RTS R5' FOLLOWING IUT.
g 011556 004542 JSR RS, -(R2) :GO EXECUTE THE IUT.
1156% 012201 MOV (R2)+, R1 :GET THE DATA FROM THE MEM ADR UNDER TEST.
11562 020001 CMP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA READ.
605 011564 001405 BEQ 65% :BRANCH OVER ERROR CALL IF GOOD DATA.
609 115% 004767 005026 64%: JSR PC. SPRNT3 :SET UP VALUES FOR ERROR PRINTING.
115 004767 006070 JSR PC. $ERROR ;*** ERROR *** (GO TYPE A MESSAGE)
11576 000021 LWORD 21 :ERROR TYPE CODE.
2 011600 65%:
10 011600 010322 MOV R3. (R2)+ ;PUT THE IUT INTO THE NEXT LOCATION.
1" 11602 077514 SOB RS, 2% :BRANCH IF MORE IN CURRENT BLOCK.
12 11604 004767 001402 JSR PC. MMUP FIND NEXT BLOCK AND LOOP TO 1%.
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CVMSAA. P11 04~-AUG~-81 22:59 122 EXECUTE DATI, DATI, DATIO, DATOB (MIGH BYTE) THRU MEMORY. SEQ 0066

13 ;"tt'tltltittttltttttttt'ittttlt".tltttitttttlttt!tt.tt.tttt.ttt
531:. TeTEST 22 EXECUTE DATI. DATI, DATIO, DATOB (HIGH BYTE) THRU MEMORY.
15 ‘s« EXECUTES THE INSTRUCTION 'BISB (R2)+,(R2)' THROUGHOUT MEMORY.
19 “« AN RTS RS' (CODE 205) IS PLACED AFTER THE 'BISB' INSTRUCTION TO RETURN
1 "« CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
6}3 “« THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
0 iw MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
1 e LOCATION PLACED THERE  AFTER INSTRUCTION EXECUTION
- %
§ ‘« 1ST PASS / 40000 152212 157212
‘5' ‘« THRU TEST /7 40002 000205 000205
6 ‘= 2ND PASS / 40002 152212 157212
; “» THRU TEST / 40004 000205 000205
;t
3 I ETC.., ETC.. ETC.
s &
gg ‘» RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE).
“« R] = DATA READ FROM MEMORY (WAS).
6 “« R2 = ADDRESS OF IUT/DATA.
6 “« R3 = INSTRUCTION UNDER TEST (IUT).
635 ‘s« Rb = RTS RS (CODE 205).
636 “#» RS = BLOCK BOUNDARY BIT MASK.
7 :;t*ttttttttttttttttltttttttttttttttltttttttﬁttﬁtttttttttittttttt
ga 011610 1§122:
639 011610 004567 005540 JSR RS $SCOPE :GO TO SCOPE ROUTINE.
640 011614 012703 152212 DPDBH: MOV #152212.,R3 “GET 'BISB (R2)+,(R2)' INSTRUCTION (IUT).
1 011620 015704 000205 MOV #205, Ré *GET "RTS R5'
a.g 0116§8 012700 157212 MOV #157212 R0 “SET UP S/B DATA AFTER EXECUTION.
643 011630 004467 001144 JSR R4, INITMM -INITIALIZE THE MEMORY ADDRESS POINTERS.
4 811634 005305 1$: DEC RS :DO ALL ADDRESSES -1
2645 011636 010322 MOV R3, (R2)+  :PUT IUT INTO FIRST LOC OF BLOCK.
811640 010412 2%: MOV R& ., (R2)  :PUT 'RTS RS' FOLLOWING IUT.
11642 004542 JSR RS. -(R2) :GO EXECUTE THE IUT.
8 811644 005302 DEC R2 *RESET R2 TO POINT TO IUT.
9 011646 012201 MOV (R2)+, R1 “GET THE DATA FROM THE MEM ADR UNDER TEST.
50 011650 020001 CMP RO R1 "COMPARE THE CHECK WORD WITH THE DATA READ.
51 011652 001405 BEQ 3 "BRANCH OVER ERROR CALL IF GOOD DATA.
gg 811654. 004767 004740 648:  JSR ., SPRNT3 -SET UP VALUES FOR ERROR PRINTING.
11660 004767 006002 JSR PL. $ERROR -%»* ERROR *#** (GO TYPE A MESSAGE)
2651; 8”% 000021 SL LWORD 21 *ERROR TYPE CODE.
29 8116% 010322 MOV R3, (R2)+ :PUT THE IUT INTO THE NEXT LOCATION.
57 0116720 077515 S0B RS, 2% “BRANCH IF MORE IN CURRENT BLOCK.
2658 011672 004767 001314 JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 18.




cC 6
6K VER MACY11 30(1046) 04-AiG-81 23:00 PAGE 55

(VMSAA  0=2 MEGAWORD MEMORY EXERCISER, 1
CVMSAA.P11 -AUG-81 22:59 SECTION &:MOS TESTS SEQ 0067
2659 .SBTTL SECTION 4:MOS TESTS
2660 ;;tctttttt-ttttntttttttttttttﬁutttttt-ttt-tttmnnmuatt-ttmnnmt
2661 -+«TEST 23 MARCHING 1°'S AND 0°'S.
266 i« THIS TEST IS DESIGNED TO STRESS MOS MEMORIES.
66 “» STARTING AT THE BOTTOM ADDRESS AND ADDRESSING UPWARDS A 8K BANK IS
664 “« WRITTEN WITH 000377.THEN STARTING AT THE TOP ADDRESS OF THE BANK THE
665 “+ 000377 IS READ,THE BYTES ARE SWAPPED TO 177400 AND THE LOCATION
2666 “x REREAD TO CONFIRM THE WRITE.THIS IS REPEATED FOR EVERY LOCATION
2667 “« ADDRESSED DOWNWARD UNTIL THE BOTTOM_IS REACHED. STARTING AT THE
2668 “« BOTTOM EACH LOCATION IS READ FOR 177400,THE BYTES ARE SWAPPED TO
2669 “« 000377 AND REREAD TO CONFIRM THE WRITE UNTIL THE TOP ADDRESS OF THE
2670 ‘s BANK IS REACHED. AGAIN STARTING AT _THE BOTTOM EACH LOCATION IS READ
2671 “» FOR 000377,THE BYTES SWAPPED TO 177400 AND THE LOCATION REREAD TO
527 “x CONFIRM THE WRITE. LASTLY STARTING FROM THE TOP AND ADDRESSING DOWN-
7 “» WARD EACH LOCATION IS READ,THE BYTES SWAPPED TO 000377 AND THE
2674 “x LOCATION 1S REREAD TO CONFIRM THE WRITE. THIS IS REPEATED FOR EVERY
52;2 :«8K BANK UNDER TEST.
- %
2677 % RO=DATA WRITTEN INTO MEMORY (SHOULD BE)
2678 i* R1=DATA READ FROM MEMORY (WAS)
2679 i* R2=VIRTUAL ADDRESS
2680 o R3=TIMES THROUGH COUNTER
2681 i% R4=NOT USED
268 i* R5=BLOCK BOUNDARY BIT MASK.
2& ::tttttttttttttttttttttttttttttttlttttttttttittttttttttttttttt!tt
2684 011676 1S723:
2685 011676 004567 005452 JSR RS, $SCOPE :GO TO SCOPE ROUTINE.
2686 011702 004467 001072 - JSR R4, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
687 011706 010567 170060 1008: MOV RS, TEMP1 :STORE TEST WORD COUNTER
688 011712 010267 170052 MOV R2.TEMP :SAVE BANK STARTING ADDRESS
2689 011716 005003 1$: CLR R3 :CLEAR PASS COUNTER
2690 011750 012700 000377 MOV #000377 RO :SETUP TO WRITE PATTERN
2691 011724 010022 2%: MOV RO, (R2)+ :WRITE PATTERN
269 0117%8 077502 S0B R5,2% :END OF 8K?
2693 0117 016705 170036 MOV TEMP1.RS RESTORE TEST WORD COUNTER FOR NEXT PASS
2694 011734 014201 38: MOV -(R2) ,R1 :GET DATA WRITEN
2695 011736 020001 cMP RO R1 :COMPARE THE CHECK WORD WITH THE DATA READ.
269 011740 001405 BEQ 658% *BRANCH OVER ERROR CALL IF GOOD DATA.
2697 011742 004767 004656 64$: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING.
2698 011746 004767 005714 JSR PC. $ERROR :*** ERROR **x (GO TYPE A MESSAGE)
2699 011752 000010 WORD 10 :ERROR TYPE CODE.
2700 011754 65%:
2701 011754 000 4%: SWAB RO :SWAP BYTES OF DATA
5 011756 010012 MOV RO, (R2) :WRITE SWAPPED WORD
011760 011201 MOV (R2) ,R1 -GET DATA WRITEN
2704 011762 020001 cMP RO R1 -COMPARE THE CHECK WORD WITH THE DATA READ.
705 011764 001405 BEQ 67% *BRANCH OVER ERROR CALL IF GOOD DATA.
?09 011766 004767 004632 668%: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING.
707 011772 004767 005670 JSR PC. $ERROR :*** ERROR *** (GO TYPE A MESSAGE)
708 011776 000010 .WORD 10 :ERROR TYPE CODE.
709 012000 67%:
2710 0N 000300 SWAB RO :PUT DATA BACK TO ORINGINAL
2711 01 005703 TST R3 :IF ON PASS 0 OR PASS 3
271§ 01 0014 BEQ 5% :WE ARE ADDRESSING DOWN
571 012006 020327 000003 CMP R3,43 :IF ON PASS 1 OR 2 GO TO
714 012012 0010M BNE 6% : UPWARD
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0-2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046) 23:00 PAGE 56
- 81 22:59 123 MARCHING 1°S AND 0°S. SEQ 0068
14 077531 5%: s08 RS.3$ :DONE A PASS? ,IF NOT THEN 3%
16 005203 INC R3 “IF YES INCREMENT PASS COUNTER
50 022703 000004 cMP #4 ,R3 :ARE WE DONE ALL PASSES FOR THIS 8k?
4 00143 BEQ 9% :IF YES BRANCH
6 016705 167740 MOV TEMP1 RS *RESTORE TEST COUNTER FOR NEXT PASS.
01 SWARB RO :ELSE SET UP NEW READ WORD
0120 BR 7% :GO TO START OF ADDRESS UP
012036 062702 000002 6%: ADD #2.R2 :UPDATE TO NEXT ADDRESS
01 2 5305 DEC R5 :DONE A PASS?
012044 001411 BEQ 13 *IF YES BRANCH
01 011201 7%: MOV (R2) .R1 :GET DATA WRITTEN
012050 020001 cMP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA READ.
012052 007405 BEQ 69% :BRANCH OVER ERROR CALL IF GOOD DATA.
012054 004767 004544 688:  JSR PC. SPRNT2 -SET UP VALUES FOR ERROR PRINTING.
o 004767 005602 JSR PC, $ERROR :**» ERROR *** (GO TYPE A ME SSAGE)
012064 000010 .WORD 10 :ERROR TYPE CODE.
01%%6 69%:
012066 000732 BR 4
012070 016705 167676 BS: MOV TEMP1.,RS :RESTORE TEST WORD COUNTER FOR NEXT PASS.
012074 005203 INC R3 : INCREMENT PASS COUNTER
012076 300 SWAB RO “SET UP NEW READ WORD
012100 020327 000002 CMP R3, 42 *ADDRESSING UP?
012106 001313 BNE 33 “IF NO GO TO DOWN SEQUENCE
012106 016702 167656 MOV TEMP.R2 *IF YES RESET ADDRESS TO START
012112 000755 BR 78 GO TO UP SEQUENCE
012114 062702 040000 9%: ADD #40000,R2 TESTING ENDS WITH R2 = BOTTOM OF BANK
:ADD 8K FOR TEST START OF NEXT BANK
012120 042702 001000 BIC #1000,R2 "CLEAR POSSIBLE FIRST STARTING
'Qﬁ%?%ﬁggr 1000 WHEN VECTOR AREA IS
012126 004767 001062 JSR PC ,MMUP “UPDATE TO NEW BANK IF EXISTS
:RETURN TO 100%
‘-'-tttt*ttttltttttttttittttt*tttttlttttttttttttitttttttttttttttttt
S*TEST 24 WRITE CHECKERBOARD STARTING WITH '125252' DATA.
"« THESE TESTS WRITE A CHECKERBOARD TR0UCHGUT MEMORY,STALL
:* FOR 2 SECONDS THEN CHECK PATTERN TO VERIFY DATA DID NOT
“« DETERIORATE BETWEEN REFRESH CYCLES.
- &
P RO=DATA WRITTEN INTO MEMORY (SHOULD BE)
P R1=DATA READ FROM MEMORY (WAS)
i R2=VIRTUAL ADDRESS
L R3=SMALL LOOP COUNTER FOR STALL
i R4L=NUMBER OF TIMES SMALL LOOP DONE
% R5=BLOCK BOUNDARY BIT MASK.
:.'ttttttttttttttttttttttt*!tiltttttttttttl’tttttttt**tttlttttttttt
012130 T1ST24:
012130 004567 005220 JSR RS, $SCOPE :GO TO SCOPE ROUTINE.
012134 004467 000640 JSR R INITMM - INITIALIZE THE MEMORY ADDRESS POINTERS.
012140 012700 125252 MOV #125252 RO *SETUP DATA PATTERN
012144 010022 1$: MOV RO “(R2)+ -WRITE A WORD
012146 0051 COM RO  COMPLEMENT DATA
012150 077503 S08 RS, 1% "BRANCH IF MORE IN CURRENT BLOCK
012152 004767 001034 JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 18.
012156 005003 CLR R3 “SET UP COUNTER FOR STALL
012160 012704 000046 MOV #46, R4 ‘DO LOOP 46 TIMES OR 2 SEC. TOTAL.




| CUMSAA  0-2 MEGAWORD MEMORY EXERCISER,

CVMSAA P11
2771 012164
2772 012166
2773 012170
2776 012172
2775 012174
2776 012200
2777 012204
o778 012204
2779 01
2780 012210
2781 012212
o782 012216

012222
2784 012224
2785 012224
2786 012226
2787 0122
2788
2789
2790
2791 012234
g9z 01¢23
2793 012240
2794 012244
2795 012250
2796 012252
2797 012254
2798 012256
2799 012262
2800 012264
2801 012270
2802 Q12072
2803 012274
2804 012276
2805 012300
2806 012304
2807 012310
2808 012310
2809 012312
2810 012314
2811 012316
2812 012322
2813 012326
2814 012330
2815 0123
2816 012332
2817 012334

~AUG-81 22:59

005302
001376
005304
001374
004467
012700

012201
020001

004406
005444

000756

052525

000730
000046

000474
052525

004302
005340

000652

16K VER
1264
2%:

3%:

6498 :

65%:

E 6
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WRITE CHECKERBOARD STARTING WITH '125252° DATA.

DEC R3

BNE 2%

JSR Ré& INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS.
MOV #125252.R0 “INIT DATA FOR CHECKING

MOV (R2)+, RI1 :GET THE DATA FROM MEMORY UNDER TEST.
CMP RO, R1 “COMPARE THE CHECK WORD WITH THE DATA READ.
BEC 65% “BRANCH OVER ERROR CALL IF GOOD DATA.
JSR PC. SPRNT2 -SET UP VALUES FOR ERROR PRINTING.

JSR PC. $SERROR -*%* ERROR *** (GO TYPE A MESSAGE)
LWORD 6 “ERROR TYPE CODE.

coM RO

SO8 RS, 3 :BRANCH IF MORE IN CURRENT BLOCK

JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 18.

"ttttttittittttitttttttitt'ttttttitt.lttittt'.*tItil'tltttttt*tt

L*TEST 25

WRITE CHECKERBOARD STARTING WITH 052525 DATA

"tttttttt't*ttiitt*tttt'titttiiilt‘*Qtt*ﬁtiittttttttttttﬁtttitti

TST25:

1%:

2%:

3%:

64%:

65%:

JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.

JSR R INITMM -INITIALIZE THE MEMORY ADDRESS POINTERS.
MOV #052525 ,RO *SETUP DATA PATTERN

?8% 28. (R2)+ -WRITE A WORD

SOB RS, 1% :BRANCH IF MORE IN CURRENT BLOCK
JSR PC. MMUP  -FIND NEXT BLOCK AND LOOP TO 18.
CLR R3 “SET COUNTER FOR LOOP

MOV #46, R4 ‘DO LOOP 46 TIMES OR 2 SEC. TOTAL
DEC R3

BNE 2%

DEC R4

BNE 2%

JSR R4 INITMM
MOV #052525 R0

MOV (R2)+, R
0 R1

:INITIALIZE THE MEMORY ADDRESS POINTERS.
;INIT PATTERN FOR CHECKING

;GET THE DATA FROM MEMORY UNDER TEST.

CMP RO, :COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 65% :BRANCH OVER ERROR CALL IF GOOD DATA.

JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.

JSR PC. $ERROR ;*#*x ERROR *** (GO TYPE A MESSAGE)

WORD 6 ;ERROR TYPE CODE.

com RO

SOB RS, 3% ;BRANCH IF MORE IN CURRENT BLOCK

JSR PL. MMUP :FIND NEXT BLOCK AND LOOP TO 18.

SEQ 0069
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005010
166610
166516
000200
166624
166604
165436
166566
000001
002140
174224

002444
165374

002632
007114

0=2 MEGAWORD MEMORY EXERCISER,
22:59

166546

165440

166110

16K VER MACY11 30(1046)
DONE: RELOCATE PROGRAM AND REPEAT ALL TESTS.

.SBTTL DONE:
DONE :

T1ST32:

1%:

2%:

7%:
4%:

5%:
6%:

JSR
CLR
CLRB
BIT

BNE
TSTB
BEQ
TST
BNE
CMP
BNE
TST
BEQ
BIT
BEQ

JSR
JMP

JSR
TST
BEQ
JSR

JSR
.WORD

&
04-AUG-81

23:00 PAGE 58

RELOCATE PROGRAM AND REPEAT ALL TESTS.

RS, $SCOPE
STIMES
$TSTNM
#SW07,
$EOP
SENV
1%

$PASS

aSWR

6
#8170,PRGMAP
4%

P,
START1

PC.
42
6%
PC.

RS,
$CRLF

RELTOP

RELO

RESLDR
$PRINT

;GO TO SCOPE ROUTINE.

SRESET ITERATION COUNTER FOR RESTARTING TEST.
*RESET TEST NUMBER.

;CHECK FOR INHIBIT RELOCATION SWITCH.
*SKIP RELOCATION IF SWITCH SET.

:CHECK FOR APT11

*BRANCH IF NOT APT

;CHECK FOR 1ST PASS

:IF APT,DO NOT RELOCATE AFTER FIRST PASS
: CHECK FOR ACT11

:BRANCH IF NOT ACT11

;CHECK FOR FIRST PASS

;IF ACT,DO NOT RELOCATE ON FIRST PASS

: CHECK IF PROGRAM IN FIRST 8K

*IF NOT IN FIRST 8K,RELOC TOP TO BOTTOM
:MUST BE XXDP OR S TANDAL ONE

*RELOCATE PROGRAM TO TOP OF MEMORY.
;LOOP BACK AND RUN ALL TESTS AGAIN.

;RELOCATE PROGRAM BACK TO FIRST BK.
sTEST FOR XXDP

:IF NOT RUNNING UNDER MON. DONT
:RESTORE LOADERS.

;GO PRINT QUT THE FOLLOWING MESSAGE.
:ADDRESS OF MESSAGE TO BE TYPED

SEQ 0070
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ECVHSAA.P11 04~-AUG~-81 22:59 RELOCATE PROGRAM AND REPEAT ALL TESTS. SEQ 0071
' 8‘6 ::lttt.ttttltttl..tttttttttttr'ttt.tttttttiittt.tt.t.tatlttttlt.t
847
5323 _SBTTL END OF PASS ROUTINE
850 -« INCREMENT THE PASS NUMBER ($PASS)
851 S«TYPE "END PASS #XXXXX'' (WHERE XXXXX IS A DECIMAL NUMBER)
2852 :«]F THERES A MONITOR GO 1O IT
gggz “«IF THERE ISN'T JUMP TO STARTI1
2855 012462 $EOP:
2856 012462 000240 NOP
2857 012464 005067 166470 CLR $TIMES ::2ERO THE NUMBER OF ITERATIONS
2858 012470 005267 166506 INC $PASS - INCREMENT THE PASS NUMBER
2859 012474 042767 100000 166500 BIC #100000, $PASS ::DON'T ALLOW A NEG. NUMBER
2860 012502 005327 DEC (PC)+ ::LOOP?
2861 012504 000001 $EOPCT: .WORD 1
2862 012506 003041 BGT $DOAGN ::YES
286 015510 012737 MOV (PC)+,a(PC)+ ::RESTORE COUNTER
2864 012512 000001 S$ENDCT: .WORD 1
2865 012514 012504 SEOPCT
2866 012516 004567 007052 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
2867 012522 012616 .WORD  SENDMG :ADDRESS OF MESSAGE TO BE TYPED
2868 012524 016746 166452 MOV $PASS,~(SP) : :SAVE $PASS FOR TYPEOUT
2869 :%» THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPDS ROUTINE
2870 "« WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY #*=SYSMACw«.
2871 012530 106746 MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
2872 012532 105066 000001 CLRB 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
2873 :ON PSW RETURN.
2874 012536 004767 010026 JSR PC. $TYPDS :GO TO THE SUBROUTINE
875 012542 004567 007026 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
876 012546 012633 .WORD  SENULL :ADDRESS OF MESSAGE TO BE TYPED
gg;g 012550 $GET42:
2879 012550 016700 165266 MOV 42, RO ::GET MONITOR ADDRESS
2880 012554 001416 BEQ $DOAGN ::BRANCH IF NO MONITOR
2B81 012556 5 RESET ::CLEAR THE WORLD
285% 012560 004710 $ENDAD: JSR PC, (RO) ::G0 TO MONITOR
2883 012562 000240 NOP : :SAVE ROOM
2884 012564 000240 NOP ;:FOR
Sgg 012566 000240 NOP 2:ACTN
012570 023737 000042 000046 CMP AL, ansb ::ARE WE UNDER ACT11 OR XXDP
2887 012576 001405 BEQ $DOAGN ::IF ACT11 THEN RESTART
2 012600 105737 001214 1STB SNSENV ::CHECK FOR APT11
2 015604 00100 BNE $DOAGN ::IF APT11 THEN RESTART
2 012606 004767 002562 JSR PC. SAVLDR ::IF XXDP FIRST SAVE MONITOR
5891 012612 $DOAGN:
892 012612 000167 174044 JMP START1 s tRETURN® % % % %
2893 012616 005015 047105 020104 SENDMG: .ASCIZ <15><12>/END PASS #/
2894 012624 040520 051523 021440
5895 012632 000
896 012633 377 377 000 S$ENULL: .BYTE =1,-1,0 ::NULL CHARACTER STRING
2897 .SBTTL SUBROUTINE AND TRAP ROUTINE SECTION.
2898 "SBTTL MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES.
m ;:tittitttttttttttitttttttttttttttttttttttttttttttttttttttttt!ttt

* SET UP ALL THE MEM MGMT REGISTERS FOR NORMAL OPERATION.
2901 :* THE PROGRAM IS POINTED TO BY PARS 0 AND 1.
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| CVMSAA P11 04~-AUG~81 22:59 MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES. SEQ 0072

| 2902 .« THE MEMORY UNDER TEST IS POINTED TO BY PARS 2 AND 3.
290 i« THE DEVICE ADDRESS AREA IS POINTED TO BY PAR 7.
2904 .= PARS &4, S, AND 6 ARE UNUSED.
%&? _-;tttttlttttttttttttttittttttttttttttttttttitttt'ltttt.t.tttt.tti
012636 MMINIT:

2907 012636 012737 077406 172300 MOV #200-1+400+UP+RW, a#K IPDRO ;SET KIPDRO = RwW UP 200 BLOCKS
2908 012644 012737 077406 172302 MOV #200-1+400+UP+RW, a#K IPOR1 :SET KIPDR1 = RW UP 200 BLOCKS
2909 012652 012737 077406 172304 MOV #200-1+400+UP+RW, a#K IPDR2 :SET KIPDR2 = RW UP 200 BLOCKS
2910 015660 012737 077406 172306 MOV #200~-1+400+UP+RW, a#K IPDR3 :SET KIPDR3 = RW UP 200 BLOCKS
2911 012666 005037 172310 CLR a#K IPDR4
291 % 012672 005037 172312 CLR a#K IPDRS
531 012956 005037 172314 CLR a#K IPDR6

14 012 % 012737 077406 172316 MOV #200-1+400+UP+RW, a#K IPDR7 :SET KIPDR7 = RW UP 200 BLOCKS
2915 01271 005037 172340 CLR a#K IPARO :MAP PARO INTO BANKO
2916 012714 012737 000200 172342 : MOV #200, a#KIPAR1 ;MAP PAR1 INTO BANK1
2917 012722 005037 172344 CLR a#kK IPAR2 :MAP PAR2 INTO BANKO
2918 01 27%6 005037 172346 CLR a#KIPARS
2919 012732 005037 172350 (LR a#K IPARS
2920 012736 005037 172352 CLR a#K IPARS
2921 012742..005037 172354 CLR a#K IPARG
29 % 012746 012737 177600 172356 MOV #177600, a#KIPAR7 :MAP PAR7 INTO [/0 BANK
29 012754 005767 165556 TST MMAVA :IF 22 BIT ADR NOT AVAILABLE
2924 012760 100003 BPL 1% :  THEN BRANCH
29%5 012762 052737 000020 172516 BIS #BIT4 , QNSRS : ELSE ENABLE 22 BIT ADDRESSING
2926 012770 012737 000001 177572 1%: MOV #1,a#SR0O :ENABLE MEMORY MANAGEMENT
2927 012776 000207 RTS PC ;RETURN
2928
2929
2930 ;;qmuttttttttttntttttttttttﬂmtttttttttttttntnntt-ttttt-tu RRRAR
5931 "% MEMORY ADDRESS POINTER INITIALIZATION ROUTINES.
932 ;;tttttt-twttttuztatttttttttttttttttttt-ttutttttttttttttnqttttttt
2933
2934 013000 INITMM:

35 013000 010046 MOV RO,=(SP) ::PUSH RO ON STACK

36 013002 010146 MOV R1,=(SP) ::PUSH R1 ON STACK
2937 013004 012767 100000 166766 MOV #MBIT15,PLUST
2938 013012 005002 CLR R2 :INITIALIZE ADDRESS
2939 013014 005767 165516 TST MMAVA
2940 0130 001410 BEQ 2%
g&] 013022 012700 000020 MOV #20,R0

g 013026 016701 166762 MOV BITPT R
2943 013032 005021 1%: CLR (R1)+
2944 013C34 077002 S08 RO,1$
2945 013036 005037 172344 CLR a#K IPARZ
2946 013042 012767 013204 166704 28%: MOV #INITEX ,MMORE
2947 013050 066767 165456 166676 ADD RELOCF ,MMORE
2948 013056 012601 MOV (SP)+,R1 ~ ;;POP STACK INTO R1
2949 013060 012600 MOV (SP)+,R0O ' ::POP STACK INTO RO
2950 013062 004767 000124 JSR PC ,MMUP
Sgglz 013066 004767 004574 PRYAL EaFS!gR . $ERROR :*»» ERROR *** (GO TYPE A MESSAGE)
2953 013072 000007 .WORD 7 :ERROR TYPE CODE.
229921; 013074 000000 HALT :FATAL ERROR'!! NO MEM INDICATED IN MEMMAP ABOVE Bk
2956
2957 013076 INITDN:
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005767 165426

012700 000020
016701 166672

000001
005037 172344
000403
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013212 012705 020000

S R R R S Y

013216 106746

013220 105066 000001

Q1322¢ 00767 005200

013230 005767 165302
013234 001475
Q1323 01004
013240 010146
013242 010346
013244 010446

013246 012702 040000

013252 005767 166522
013256 001003

013260 062737 000400

01 016701 166522

013272 012700 000020

3010 013276 006367 166476
3011 013302 0061
1g Q13304 077002
3013 013306 103005
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1%:

2%:
3%:

;FATAL ERROR
. WORD

MOV
MOV
CLR
TST
BEQ
MOV
MOV
CLR
S0B
MOV
CLR
BR

MOV
MOV
ADD
MOV
MOV
JSR
JSR

HALT

INITEX: MOV
RTS

RO.-(SP) ::PUSH RO ON STACK
g}.-(SP) :sPUSH R1 ON STACK
MMAVA

23

#20,R0
BITPT R1
(R1)+
RO,1$
#BIT0,PLUST
a#K IPAR2

3%

#8174 ,BITPT

#INITEX ,MMORE

RELOCF ,MMORE

(SP) +,R1 ;;POP STALK INTO R1

(SP)+,R0O ::POP STACK INTO RO

PC .MMDOWN _
PC. $ERROR ;*** ERROR **» (GO TYPE A MESSAGE)

7 ;ERROR TYPE CODE.
:FATAL ERROR''' NO MEM INDICATED IN MEMMAP ABOVE 8k!
gz.MORE

¥ ttﬁt*it*titttt***'li!tt*ttt**"ttlitttttt*tt*‘t'titttttitttttt't

COMMON UPWARDS ADDRESSING ROUTINE

FINDS NEXT EXISTING 8K BANK AND UPDATES POINTERS.
GOES TO ADDRESS IN ‘MMORE’'' IF MORE BANKS,

DOES STRAIGHT EXIT WHEN ALL MEMORY HAS BEEN DONE.

- ' 122232223223 23333 333332223032 ¢%%RRt s (2323222233333 33322222020ttt dl

MMUP: MOV
THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $CKSWR ROUTINE
WIHTOUT USING A "‘TRAP'' INSTRUCTION AS CALLED FOR BY **SYSMA(Cw*.

- *®
.
-
.

b b
o

2%:

MFPS
CLRB

JSR
TST
BEQ

#20000,R5 sSET UP BK TEST COUNTER

-(SP) -PUT THE PROCESSOR STATUS ON THE STACK

1(SP) "HIGH BYTE CLEARED TO INSURE KERNEL MODE
"ON PSW RETURN.

PC. $CKSWR :GO TO THE SUBROUTINE

MMAVA *CHECK FOR MEMORY MANAGEMENT

7% “IF MMAVA = 0 ,BRANCH TO NON KT MODE

RO, ~(SP) *.PUSH RO ON STACK

R1.~-(SP) *“PUSH R1 ON STACK

R3.=(5P) “*PUSH R3 ON STACK,

RG . ~(SP) “:PUSH R4 ON STAC

#40000,R2 ‘MMU AVAIL. SET UP VA = 0,PAR2

PLUST “CHECK IF FIRST TIME ENTRY

1008 DO NOT ADD 8K TO PAR2
“UPON FIRST ENTRY

#400.a#KIPAR2  :ADD BK TO PAR2

_BITPT.R

#20,R0

PLUS1

(R1)+ :ROTATE TOTAL TABLE TO INSURE

RO, 2$ "ROTATION OF ONE BIT

1018 “TESTING 1S DONE WHEN CARRY BIT IS SET

SEC 0073
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3310 012604 MOV (SP)+ R4 ::POP STACK INTO R4
3312 012603 MOV (SP)+,R3 ::POP STACK INTO R3
3314 012601 MoV {(SP)+,R1 ::POP STACK INTO R
3316 012600 MOV (SP)+ RO ::POP STACK INTO RO
000510 Et 12% :DONE ,READY TO EXIT
2 016703 166466 101%: MOV .BITPT ,R3
6 016704 166456 MOV . TSTMAP R4
2 012700 000020 MOV #20,R0
g 032324 3%: BIT (R3)+,(R4)+
0 001 oog BNE 4%
3%2 07700 SOB RO,3%
344 745 s8R 1%
346 013737 172344 172346 4$: MOV a#K IPAR2 ,a#K IPAR3
3354 062737 000200 172346 ADD #200,a#K1PAR3
3362 012604 MOV (SP)+,R4 ::POP STACK INTO Ré&
Sggz 012603 MOV (SP)+ ,R3 ::POP STACK INTO R3
3 012601 MOV (SP) +,R1 ::POP STACK INTO R1
3370 012 MOV (SP)+,R0 ::POP STACK INTO RO
3372 005767 165140 TST MMAVA
2276 100005 BPL 5%
00 032767 100000 166344 BIT #BIT15,BITPT+36
3406 001005 BNE 6%
3410 000436 RE 9%
3412 032767 100000 166274 5%: BIT #MIT15,BITPT
3420 001432 BEQ 9%
3422 012705 010000 6%: MOV #10000,R5
34;8 000427 BR 0%
34 006367 166344 7%: ASL PLUS1
3434 006167 166254 ROL BITPT
3440 103440 BCS 12%
3442 036767 166246 166104 BIT BITPT,TSTMAP
3450 001003 BNE 8%
3452 062702 040000 ADD #40000,R2
3456 764 BR 7%
34,60 032767 000010 166226 8%: BIT #BIT3.BITPT
34 001407 BEQ 9%
3470 012705 010000 MOV #10000,R5
3474 005767 166274 TST FLG30K
500 00140 BEQ 9%
3502 705 004000 ADD #4000 ,R5
gsoe 032767 000001 166200 9%: BIT #BITO,BITPT
514 001407 BEQ 108
3516 066702 166240 ADD FSTADR,RZ2
3522 005767 166234 TST FSTADR :FSTADR = STARTING ADDRESS
3 0 OR 1000 IF VECTOR AREA IS
: PROTECTED.
35;8 001402 BEQ 108
35 162705 000400 SUB #400,R5 :ADJUST ADDR COUNTER TO PROTECT 0-1000
3534 016716 166214 108: MOV MMORE , (SP)
3540 000207 11%: RTS PC
:» BEFORE FINAL EXIT, CHECK FOR ANY NON-TRAP PARITY ERRORS.
3542 005767 167622 12%: TST MPRX -CHECK FOR ANY PARITY REGISTERS PRESENT.
3546 00140 BEQ 13% :BR IF NONE.
3550 004767 002106 JSR PC,CKPMER :CHECK FOR PARITY MEMORY ERRORS.
3554 000207 13%: RTS PC :STRAIGHT RETURN.
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"t.‘.tt..tt..t‘t'.'..t..Ii..i.llt..t..l.li.ti'...l...'Q‘lltllitt

MEMORY DOWNWARDS ADDRESSING SUBROUT INE.

FINDS NEXT LOWER 8K BANK AND UPDATES POINTERS.
GOES TO ADDRESS IN 'MMORE'' IF MORE BANKS,

DOES STRAIGHT EXIT WHEN ALL MEMORY HAS BEEN DONE.

"tItttttt.tttttiitlttt'i'i.tittttt'ttt‘!.i.l...‘itttttii“"“'Q

013556 012705 020000 MMDOWN: MOV #20000,RS -SET UP 8K TEST COUNTER
:« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $CXSWR ROUT INE
‘e WIHTOUT USING A "‘TRAP* INSTRUCTION AS CALLED FOR BY *#SYSMAC+.

LE R T R
LR I A

013562 106746 MFPS  =(SP) -PUT THE PROCESSOR STATUS ON THE STACK
013564 105066 000001 CLRB  1(5P) :gﬁsgssvggrﬁkﬁARED TO INSURE KERNEL MODE
013570 004767 006634 JSR PC. $CKSWR -GO TO THE SUBROUTINE
013574 005767 164736 ST MMAVA *CHECK FOR MEMORY MANAGEMENT
013600 001502 BEQ 7% “IF MMAVA = 0 THEN BR TO NON KT MODE
013602 010046 MOV RO,=-(SP) 1:PUSH RO ON STACK
013604 010146 MOV R1.-(SP) *“PUSH R1 ON STACK
013606 010346 MOV R3.-(SP) *ZPUSH R3 ON STACK
013610 010446 MOV R4 .=(SP) *“PUSH R&4 ON STACK
013212 162737 000400 172344 18: suB #400,3#KIPAR2  :DOWN DATE TO NEXT 8K BANK
013620 010700 166170 MOV .BITPT,RO
013624 062700 000040 ADD #40,R0 :SET UP TO MOVE POINTER
013630 012703 000020 MOV #20.R3 “ONE POSITION THRU 20 WORD TABLE
013634 006267 166140 g ASR PLUS1 “GET INITIAL VALUE OF BIT
013640 0 z8: ROR -(RO) ‘MOVE THE POINTER
013642 077302 S08 R3,2$
013644 103005 BCC 1008 :CONTINUE TESTING UNTIL CARRY BIT SET
013646 012604 MOV (SP)+,Rb " :POP STACK INTO Ré
013650 012603 MOV (SP)+.R3 “*POP STACK INTO R3
813652 012601 MOV (SP)+.R1 **POP STACK INTO R1

13654 012600 MOV (SP)+.RO **POP STACK INTO RO
013656 000517 BR 118 “TESTING DONE,READY TO EXIT
013660 016700 166130 1008: MOV .BITPT.RO “THEN WE HAVE TESTED LAST BANK
813664 062700 000040 ADD #45 R0 *IF NO UNDERFLOW SET UP TO

13670 016701 166114 MOV .TSTMAP,R1 “SEE IF BANK SHOULD BE TESTED
013674 062701 000040 ADD #40,R1
013700 012703 000020 MOV #20.R3
813704 034041 3$: BIT -(R0).=(RD) :CHECK IF BANK IS UNDER TEST

13706 001002 BNE 4% “IF YES GO SET UP PARS
013710 077303 S08 R3,3$ “IF NO CHECK ALL POSSIBLES
013712 000737 BR 13 “1F NOT GO CHECK NEXT LOWER 8K
013714 013737 172344 172346 4$: MOV MK IPAR2 ,a#KIPARS;MAKE PAR2 AND PAR3 POINT TO SAME
013;58 062737 000200 172346 ADD #200,a#KIPARZ  :MAKE KIPAR3 UPPER 4K
813 012702 100000 MOV #100000,R2 *SET UP FIRST ADDRESS + 2

13 012604 MOV (SP)+ ,Ré *.POP STACK INTO R4
013736 012603 MOV (SP)+.R3 “:POP STACK INTO R3
013740 012601 MOV (SP)+.R1 “:POP STACK INTO R1
013742 012600 MOV (SP)+.RO *'POP STACK INTO RO
013744 005767 164566 TST MMAVA *CHECK FOR 22 BIT ADDRESSING
013750 100005 BPL 5% *IF NO,CHECK 18 BIT MODE .
013752 032767 100000 165772 BIT #RIT15.BITPT+36 -TESTING HIGHEST 22 BIT SEG.?
013760 001005 BNE 68 “IF YES,DO ONLY 4K SEGMENT
013762 000442 BR 98 “IF NO,DO 8K SEGMENT
013764 032767 100000 165722 5%: BIT #BIT1S.BITPT  -TESTING HIGHESTT 18 BIT SEGMENT
013772 001436 BEQ 9% “IF NO ,DO 8K SEGMENT




|
|

32
s

LN LN UN N N U N N NN N N N N NN NN N N NN NN NN
i AP I NV NATINN 1 Eat. Nvd S et S I

-— - -— e

L 6
ER MACY11 30(1046) 04-AUG-81 23:00 PAGE 64

0=2 MEGAWORD MEMORY EXERCISER, 16K V
P11 04~AUG-81 22:59 MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES. SEQ 0076
013774 012702 060000 68: MOV #60000,R2 ;DO ONLY 4K SEGMENT
014000 0127g 010000 MOV #10000,R5 JSET UP 4K WORD COUNTER
014004 000431 BR 9% :GET OVER NON KT ROUTINE
014006 006267 165702 7%: ASR BITPT sPOINT TO NEXT LOWEST BANK
014012 103441 BCS 11% :1IF CARRY FOR LSB THEN DONE TESTING
014014 036767 165674 165532 BIT BITPT,TSTMAP ;IS THIS BANK UNDER TEST?
014022 001003 BNE 8$
01 40%8 162702 040000 SuB #40000,R2
0140 000766 BR 7%
014032 032767 000010 165654 8%: BIT #BI1T3,BITPT
014040 001413 BEQ 9%
014042 162702 020000 SuB #20000,R2
014046 012705 010000 MOV #10000,R5
014052 005767 165716 TST FLG30K
014056 001404 BEQ 9%
014060 062702 010000 ADD #10000,R2
014064 062705 004000 ADD #4000 ,R5
014070 032767 000001 165616 9%: BIT #B1TO,BITPT
014076 001405 BEQ 108
014100 005767 165656 TST FSTADR ;CHECK FIRST ADDRESS = 0 OR 1000
014104 001402 BEQ 108
014106 162705 000400 suB #400 ,R5 ;PROTECT VECTOR AREA 0-1000 FROM
;BEING TESTED IF FSTADR =1000
014112 016716 165636 10%: MOV MMORE , (SP) :SETUP RETURN FOR MORE TESTING
014116 000207 11%: RTS PC ;RETURN
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ADDRESS AND WORSE CASE NOISE TESTS.

_SBTTL SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS.

"titttlttttt.ttttttttﬁtt'ttt"!tttﬁtttt......ﬁ....tIitlﬁl"l‘t‘t

‘* SUBROUTINE TO CALCULATE PHYSICAL ADDRESS AND PUT IT IN RO (BOTTOM 16 BITS).

"ttttlittttttttﬁttﬁttttttitittttii'..ittitt.ttt‘t!t't*i'ti!ttlt‘

PHYADR: TST

BEQ
MOV
MOV
MOV
MOV
MOV
BIC
MOV
ASR
S0B
MOV
ADD
MOV
MOV
ASL
SOB
MOV
BIC
ADD

MOV
MOV
MOV
MOV

1%:

2%:

3%:

4%:

LR ]
»

MMAVA ;CHECK FOR MEM MGMT AVAILABLE
4% ;BRANCH IF NO MEM MGMT
R1,-(SP) ;sPUSH R1 ON STALK

R3,=(SP) “:PUSH R3 ON STACK

R&.=(SP) *:PUSH R4 ON STACK

R5,-(SP) ::PUSH R5 ON STACK

RO.RS *SAVE FOR PHYSICAL ADDR. ADDITION
#17777 .RO “CLEAR VIRTUAL ADDR BITS

#12. .Ri *SET UP ROTATE COUNTER

RO ;:TO SHIFT PAR_POINTER

R1.2% ;INTO BITS 0-3
#KiPARU R4 :STORE START OF PARS
RO,Ré ;USE PAR POINTER IN 0-3 AS INDEX
(R&4) ,R3 ;STORE CONTENTS OF PROPER PAR
#6.R1 ;SET UP COUNTER TO
R3 ;CONVERT PAR CONTENTS
R1.3% :TO A PHYSICAL 'X'' ADDRESS
R5,RO ;STORE VIRTUAL ADDRESS
#160000,R0 ;CLEAR PAR POINTER
R3.RO ;ADD PHYSICAL 'X'' ADDRESS

;TO OBTAIN 16 BIT PHYSICAL ADDRESS
(SP)+,R5 ;;POP STACK INTO RS
(SP)+,R4 ;;POP STACK INTO Ré
(SP)+,R3 ;;POP STACK INTO R3
(SP)+ ,R1 ;:POP STACK INTO R1

PC ;EXIT WITH PHYSICAL ADDR IN RO

TS
« sk kkkk tttt*ttt*tttittt'**t*ttltttittt**tttﬁ*i.itttttttttttttitt

SUBROUTINE TO PUT BANK NUMBER INTO RO.

"tittitti**ittttt#tttﬁllttt'ttt**t*t*ttﬁ*tttttttttitttttttittitt

BANKNO: CLR
MOV
MOV

1%:

2%:
BCS
INCB
BNE
JSR
;FATAL ERROR
.WORD
HALT
SOB
sSoB

3%:

4%:

RO. :INIT RO
R1,=-(SP) :2PUSH R1 ON STACK
R2.-(SP) ::PUSH R2 ON STACK
R3,-(SP) ::PUSH R3 ON STACK
R4 ,~(SP) ::PUSH R4 ON STACK
BITPT, R1 :START OF BIT POINTER TABLE
#20, R3 :SET UP BITPT TABLE COUNTER
#20, R2 :SET UP ROTATE COUNTER FOR 1 WORD
(R1)+,R4 :GET WORD TO ROTATE BIT
R4 :ROTATE BITPT WORD TO FIND BANK
43 :IF CARRY SET ,THEN BANK FOUND
RO :COUNT BANKS.
3% :BR IF NOT OVERFLOW.
PC. $ERROR :**% ERROR *»* (GO TYPE A ME SSAGE)
7 :ERROR TYPE CODE.
-FATAL ERROR!'! NO POINTER FOUND.
R2, 25 :IF NOT FINISHED ROTATING WORD
GO BACK AND ROTATE AGAIN
R3,. 1% :IF NOT FINISHED BITPT TABLE

:THEN ROTATE THROUGH NEXT WORD.

SEQ 0077
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SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS.

MOV (SP) + R& ;:POP STACK INTO R4
MOV (SP) + ,R3 :;POP STACK INTO R3
MOV (SP)+,R2 ;:POP STACK INTO R2
MOV (SP)+,R1 ;:POP STACK INTO R1
RTS PC sRETURN

"tttittttttt**'tttﬁttttttt‘fititttttt“Itﬁtiﬁt*ttitttttittltt‘t'i

+ SUBROUTINE TO WRITE THE CONSTANT IN RO INTO ALL OF MEMORY.

"tttttttilttt*llﬁt!tt‘itttttIlﬁﬁﬁﬁﬁ.t.iiii.l.lﬁﬁ.'iit..t.ttttt't

SETCON:

JSR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
18: MOV RO, (R2)+  ;MOV CONSTANT INTO MEMORY

S08 RS, 1% ;BRANCH IF MORE IN CURRENT BLOCK

JSR PC, MMUP ;:FIND NEXT BLOCK AND LOOP TO 18.

RTS PC sRETURN

P L L i ieiniduidkuiniaivinivisbuiviaiabuisirinbioiviainininiollioboiok
“* ROUTINE TO ROTATE 'C' BiIT THROUGH A MEMORY LOCATION.

"ttttttttlttttt.tittttttii*tiittttt*t'ii**tttttttttttltttttttttl

ROTATE: ROLB (R2) +(R2)=177776 OR 000001

ROLB (R2) ; (R2)=177775 OR 000002
ROLB (R2) : (R2)=177773 OR 000004
ROLB (R2) : (R2)=177767 OR 000010
ROLB (R2) : (R2)=177757 OR 000020
ROLB (R2) . : (R2)=177737 OR 000040
ROLB (R2) : (R2)=177677 OR 000100
ROLB (R2) ; (R2)=177777 OR 000000
ROLB (R2) + : (R2)=177577 OR 000200
ROLB (R2) : (R2)=177377 OR 000400
ROLB (R2) : (R2)=176777 OR 001000
ROLB (R2) ; (R2)=175777 OR 002000
ROLB (R2) : (R2)=173777 OR 004000
ROLB (R2) ;(R2)=167777 OR 010000
ROLB (R2) : (R2)=157777 OR 020000
ROLB (R2) : (R2)=137777 OR 040000
ROLB (R2) ; (R2)=077777 OR 100000
ROLB (R2) + :(R2)=177777 OR 000000
RTS PC ;RETURN

"ttitltttttﬁ.t*ttittittiﬁtiiﬁ*litt*ttitttti*t*ttt'ittlttt**tt*tt

“%x SUBROUTINE TO WRITE 3 XOR 9 PATTERN INTO 256. WORD BLOCK.

"tttttttttitttt'tti!t*tti*tiitttttttt*ttitttttitlttﬁi*tt!ltttttt

wix9: Moy #16. R :EACH LOOP WRITES 256. WORDS

2%: MOV RO, (R2)+
MOV RO, (R2)+
MOV RO, (R2)+
MOV RO, (R2)+

MOV R3,(R2)+
MOV R3.(R2)+
MOV R3,(R2)+
MOV R3,(R2)+

MOV RO, (R2)+
MOV RO, (R2)+

SEQ 0078
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SUBROUT INE

\HSM 11 S FOR ADDRESS AND WORSE CASE NOISE TESTS. SFQ 0079

0144 MOV RO,(R2)+
mu.?.? 810053 noy  RO.(RS).
014424 018 2 MOV R3,(R2)+
0144 01 MOV R3.(R2)+
0144 010 MOV R2,(R2)+
0144 010 MOV R3,(R2)+
0144 OOSng DEC R4
0144 0013 BNE 2%

7‘. 014440 010046 MOV RO, -(SP) SAVE RO

75 014442 010 MOV R3, RO PUT R3 INTO RO
014444 012603 MOV (SP)+, R3 :PUT SAVED RO INTO R3
014446 000207 RTS PC :RETURN
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CVMSAA. P11 04~-AUG-8B1 22:59 RELOCATION SUSROUTINES. SFQ 0080
3278 .SBTTL RELOCATION SUBROUTINES.
3279 '-:.tttttttttttt.tltttlttttttttlttt'ttttttttttttttttttitttttitttit
== ROUTINE TO RELOCATE PROGRAM CODE
3281 ."-tttttttttttttttttttttttttttttttttttttttttltl.tttttttttltttttt't
32 014450 RELOC: :
328 014450 010%26 v R .=(SP) ::PUSH R2 ON STACK
2284 014452 010346 MOV R3,=(SP) ::PUSH R3 ON STACK
3 sg 0146454 010446 MOV R4 ,-(SP) ::PUSH R4 ON STACK
014456 01250 4%: MOV (R5)+, RZ2 :GET FIRST LOCATION.
3287 014460 01250 MOV (RS)+, R3 :GET FIRST LOCATION OF DESTINATION.
3288 014462 012704 020000 MOV #20000, R& “SET UP 8K COUNTER.
3289 O 012%813. 18: MOV (R2)+, (R3)+ :MOV THE DATA.
2200 014470 005 DEC R4 :COUNT THE WORDS.
1 014472 001375 BNE 1% :BR IF MORE.
5 014474 012704 020000 MOV #20000, R4 “RESET THE COUNTER.
014500 024243 2%: CMP -(R2), =(R3) :CHECK THE DATA JUST MOVED.
014502 001417 BEQ 3% :BR IF DATA OK.
2295 014504 011267 164404 MOV (R2). $GDDAT :GET SOURCE DATA.
014510 011367 164402 MOV (R3), $BDDAT :GET DESTINATION DATA.
gg; 014514 010267 164370 MOV R2, $GDADR :GET SOURCE ADDRESS.
014520 010367 164366 MOV R3. $BDADR -GET DESTINATION ADDRESS.
3% 0145;3 004767 003136 JSR PC, $ERROR :*** ERROR *** (GO TYPE A MESSAGE)
g 0145 000023 .WORD 23 :ERROR TYPE CODE.
1 014532 000000 HALT :FATAL ERROR''!! RELOCATION FAILED.
2 g 014534 162705 000004 SUB #6, RS :ADJUST RETURN POINTER.
3 014540 000746 BR 43 “GO BACK AND TRY AGAIN.
3304 014542 005304 3%: DEC R4 :COUNT WORDS.
3305 014544 001355 BNE 2% :BR IF MORE.
3306 014546 004567 005022 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE .
3307 014552 024526 .WORD PRELOC :{\DDRESS OF MESSAGE TO BE TYPED
3308 :"PROGRAM RELOCATED TO "'
gm 014554 010346 MOV R3, -(SP)  :PUT THE DATA ON THE STACK.
310 014556 004767 006526 JSR PC, $TYPAD :DETERMINE THE PHYSICAL ADDRESS AND TYPE IT.
3311 014562 012604 MOV (SP)+ R4 ::POP STACK INTO R4
331§ 014564 012603 MOV (SP)+,R3 ::POP STACK INTO R3
531 014566 012602 MOV (SP)+,R2 ::POP STACK INTO RZ2
314 014570 000205 RTS RS *RETURN
315 :.-tttttttttttt*ttittttttttttttttttttttttttttttttttt*ttittttttittt
2316 s+ SUBROUTINE TO MOVE PROGRAM FROM BOTTOM TO TOP 8K BANK OF 128KW MEMORY.
;317 % HIGHEST AVAILABLE BANK WITH KT WILL BE 700000 - 737776
318 * HIGHEST AVAILABLE BANK NON-KT WILL BE 100000 - 137776
319 .';ttttttttttttl!tl‘ttttttttttttttttttltttttttttttttttttitttttttttt
; 0 014572 022767 000001 163734 RELTOP: CMP #1, PRGMAP :CHECK THAT THE PROGRAM IS NOW IN BANKS O AND 1.
; 1 014600 001404 BEQ 1% :BR IF OK
i 014602 004767 003060 AT Ei,tls!gn PC, $ERROR :*#** ERROR **» (GO TYPE A MESSAGE)
4 014606 000007 .WORD 7 :ERROR TYPE CODE.
S 8}22}3 000000 1 HALT :FATAL ERROR'!! PROG SHOULD BE IN BANKS O AND 1
327 014612 010046 MOV RO,~(SP) ::;PUSH RO ON STACK
B 014614 010146 MOV R1.,-(SP) ::PUSH R1 ON STACK
014616 005767 163714 TST MMAVA
014622 001441 BEQ 108
331 014624 012737 007600 172346 MOV #7600 a#KIPAR3 :SET PAR TO TOP OF MEM
332 014632 012700 100000 MOV #1715, RO :TUOHI 128K,
3333 014636 162737 000400 1‘72346 2%: SuB #400, a#K IPAR3 :BACK DOWN ONE BANK.
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CVMSAA.P11 ~AUG-81 22:59 RELOCATION SUBROUTINES. SEQ 0081
;334 014644 00600C ROR RO :..L0 64K.
336 014646 103445 BCS 90s
33%6 014650 030067 164640 BIT RO, MEMMAP :CHECK FOR BANK EXISTS.
sg 7 014654 001770 BEQ 2$ BR IF NO BANK FOUND.
3 gg 014656 013737 172346 172344 3$: MOV K IPARS, a#KIPAR2 ;COPY PAR
3 01 162737 000200 172344 4$: SUB #200, o#KIPAR2 :BACK DOWN WITH LOW PAR.
g 0 014672 030067 163636 BIT RO, PRGMAP  :CHECK FOR CONFLICT.
1 ou%o 001031 BNE 90$ “ABORT IF DESTINATION OVERLAYS SOURCE.
33,2 014 004567 177544 JSR RS, RELOC  :GO RELOCATE PROGRAM.,
3;2‘ 014704 000000 WORD O “SOURCE FIRST ADDRESS.
3 014706 oagooo "WORD 40000 “DESTINATION FIRST ADDRESS.
g 5 014710 013737 172344 172340 MOV K IPAR2 ,a#KIPARD ;RELOCATE LO BANK
6 014716 013737 172346 172342 MOV a#KIPARS.a#KIPART -RELOCATE HI BANK.
3347 -» PROGRAM SHOULD NOW BE EXECUTING OUT OF LAST TWO BANKS OF MEMORY.
;3323 014724 000461 BR 308 :BR TO COMMON EXIT.
3350 014726 012700 000010 108: MOV #BIT3, RO :SET BANK POINTER TO TOP OF MEM,
3351 014732 012701 140000 MOV #140000,R1 “SET ADDRESS POINTER TO TOP
3 sg 014736 162701 040000 118:  SUB #40000, "R1 *BACK DOWN ONE BANK.
3353 014742 006200 ASR RO “MOVE POINTER DOWN ONE BANK.
3354, 014744 103406 BCS 90% *BR IF OVERFLOW.
gsss 014746 030067 164542 BIT RO, MEMMAP :CHECK IF THIS BANK EXISTS.

56 014752 001771 BEQ 11$ “BR IF NON-EXISTANT BANK.
3357 014756 030067 163554 BIT RO PRGMAP -CHECK FOR A PROGRAM CONFLICT.
3358 014760 001404 BEQ 12$ ‘BR IF NO CONFLICT.
33590 014762 908 :
3360 014762 004767 002700 JSR PC. $ERROR :*** ERROR **x (GO TYPE A MESSAGE)
3361 :FATAL ERROR
336§ 014766 000007 LWORD 7 :ERROR TYPE CODE.
ggg‘ 014770 000000 HALT :FATAL ERROR!'!' NOT ENOUGH MEMORY??

014772 010167 000006 128: MOV R1, 138 ©SET DATA FOR RELOCATION SUBROUTINE.

3365 014776 004567 177446 JSR RS. RELOC  -GO RELOCATE THE PROGRAM TO TOP OF MEM.
3366 015002 000000 JWORD O *SOURCE STARTING ADDRESS.
337 015004 000000 13$: WORD O *DESTINATION STARTING ADDRESS.
gm 015006 010167 163520 MOV R1, RELOCF -SET RELOCATION FACTOR IN UNRELOCATED CODE.
39 015012 060107 ADD R1, PC *JUMP TO RELOCATED PROGRAM
3370 .=  PROGRAM NOW EXECUTING OUT OF TOP OF MEMORY.
3371 015014 060106 ADD R1, SP -ADJUST THE STACK POINTER TO TOP OF MEMORY.

7; 015016 010167 163510 MOV R1. RELOCF :SET THE RELOCATION FACTOR. _

73 015022 060137 000004 ADD R1. a#ERRVEC :ADJUST ERROR VECTOR.

374 015026 060137 000024 ADD R1. a#PWURVEC :ADJUST POWER FAIL VECTOR.

3375 015032 060137 000114 ADD R1. B#PARVEC -ADJUST PARITY ERROR VECTOR.

376 015036 060167 164066 ADD R1. SWR :ADJUST SOF TWARE SWITCH REGISTER.
g 81504.2 060167 164064 ADD R1. DISPLAY -ADJUST SOF TWARE DISPLAY REGISTER.

;g 15043 062701 002002 148:  ADD #RADTAB,R1 *POINT TO THE RELATIVE RELOCATION TABLE.
015052 066721 163454 158:  ADD RELOCF. (R1)+  -ADD RELOCATION FACTOR TO ADDRESSES IN TABLE.
015056 005721 168$: ST (R1)+ "CHECK FOR INTERUM TERMINATOR.

3381 015060 001776 BEQ 168 | ‘BR SO AS TO NOT MODIFY ZERO.
3 015062 024127 177777 CMP -(R1), #-1 *CHECK FOR END OF TABLE.
i& 015066 001371 BNE 15% *BR IF MORE IN TABLE.
015070 010067 163440 308: MOV RO, PRGMAP -SET NEW PROGRAM MAP...LO 64K.
ggg 015074 012601 MOV (SP)+,R1 *:POP STACK INTO R1
3 015076 012600 MOV (SP) +.R0 *:POP STACK INTO RO
gsar 015100 066716 163426 ADD RELOCF, (SP) “ADJUST RETURN ADDRESS.
3%3 015104 000207 RTS PC :RETURN
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RELOCATION SUBROUTINES.

"‘.i.t.ltl't....t.ttlt'..t.'...tItitti.t.itt..Q...ﬁilttttttt.i.l

+ SUBROUTINE TO RELOCATE PROGRAM BACK TO BANKS 0 AND 1.
::t.'.tt..'ttitt.ttﬁ..'.t.ﬂ.........t.'.....'.....i..‘.‘Q...‘..ti
RELO: BIT ", PRGMAP :CHECK FOR PROGRAM ALREADY IN BANKS 0 OR 1.
BEQ 13 “BR IF NO CONFLICT.
JSR PC, $SERROR -#*%* ERROR »** (GO TYPE A MESSAGE)

.WORD 7 ;ERROR TYPE CODE.

HALT ;FATAL ERROR!'' PROGRAM ALREADY IN BANKS 0 OR 1!!!!
1$: TST MMAVA ;CHECK FOR MEM MGMT.

BEQ 108 :BR IF NO MEMMGMT.

CLR a#K IPARZ ;SET PAR 2_TO BANK 0.

MOV #200, @#KIPAR3 ;SET PAR 3 TO BANK 1.
JSR RS. RELOC ;GO MOVE 8K INTO BANKS 0 AND 1.

.WORD O ;SOURCE STARTING ADDRESS.
.WORD 40000 :DESTINATION STARTING ADDRESS.
CLR a#K IPARO sRESTORE PAR 0 TO BANKO.

MOV #200, @#KIPAR1 ;RESTORE PAR 1 TO BANK 1.
-+ PROGRAM IS NOW EXECUTING OUT OF BANKS O AND 1.
BR 30% ;BR TO COMMON EXIT.

108: MOV RELOCF, =(SP)  ;PUT RELOCATION FACTOR ONTO THE STACK.
MOV (SP), 20% ;SET DATA FOR RELOC SUBROUTINE.
JSR RS, RELOC ;GO MOVE THE PROGRAM BACK TO BANKS O AND 1.

20%: WORD O :SOURCE STARTING ADDRESS.
.WORD O :DESTINATION STARTING ADDRESS.
SuB (SP), PC :JUMP TO RELOCATED PROGRAM.
:x THE PROGRAM IS NOW EXECUTING OUT OF BANKS 0 AND 1.
SuB (SP), SP :RESET THE STACK POINTER.
MOV RO,-(SP) ;:PUSH RO ON STACK
MOV #RADTAB,RO :SET UP POINTER TO RELATIVE ADDRESS TABLE.

218:  SU8 2(SP). (RO)+ :RESET ADDRESSES TO UNRELOCATED VALUES.
526.  TST (R0) + CHECK FOR TERMINATORS.

BEQ 22% ;BR OVER TERMINATORS.

cMP -(RO), #-1 ;CHECK FOR END OF TABLE INDICATOR.
BNE 21% ;BR IF MORE ADDRESSES IN TABLE.
MOV (SP)+ RO ;:POP STACK INTO RO

SuB (SP),  @#ERRVEC ;ADJUST ERROR VECTOR.
SuB (SP), a@#PWRVEC ;ADJUST POWER FAIL VECTOR.
suB (SP), S#PARVEC ;ADJUST PARITY ERROR VECTOR.
suB (SP),  SWR ;ADJUST SOF TWARE SWITCH REGISTER.
suB (SP), DISPLAY ;ADJUST SOF TWARE DISPLAY REGISTER.
23%: suB (SP)+, (SP) ;ADJUST RETURN ADDRESS.
30%: CLR RELOCF sRESET RELOCATION FACTOR,
MOV #1, PRGMAP :SET PROGRAM MAP TO POINT TO BANKS 0 AND 1.
RTS PC ;RETURN.

"ttlitttittt*tttlt*tttit*t!'ﬁti.iitt!tﬁtttt**t!*lttlitttt!tttttt

“* THIS SUBROUTINE MOVES THE LOADER AREA BACK TO THE “TOP'' OF MEMORY FROM
“» WHENCE IT CAME. THE LOADER AREA IS SAVED AT THE END OF THE 8K OF
.* PROGRAM CODE WHEN THE PROGRAM IS INITIALLY RUN.
R Lt L L e ideioiubselaieioiniaiainiiocaisiaiobionialoiiieiots
RESLDR: MOV LMAD, RO ;CHECK IF THE LOADERS WERE SAVED.
BNE 1% :BR IF LOADER AREA WAS SAVED.
JSR . $ERROR :**x ERROR **» (GO TYPE A MESSAGE)

SEQ 0082
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| CVMSAA.P11 04~AUG-B1 22:59 RELOCATION SUBROUTINES. ' SEQ 0083
346 :FATAL ERROR
%47 015 000007 .WORD 7 :ERROR TYFE CODE.
2448 015322 000000 HALT ;FATAL ERROR''' CAN'T RESTORE LOADER AREA IF IT WASN'T SAVED.
2449 0153246 005767 163206 1%: TST MMAVA :CHECK FOR MEM MGMT.
3450 o1sg 00140 BEQ 2% :SKIP IF NO MEM MGMT.
3451 015 gg 005037 177572 CLR a#SR0O :DISABLE MEM MGMT.
345; 0153 012701 040000 2%: MOV #40000, R1 sGET END OF 8K, ASSUME PROG NOT RELOCATED.
34,53 (015342 012702 003000 MOV #1536., R2 :GET COUNTER.
3454 015346 014140 3%: MOV -(R1), =(R0O) ;MOVE THE LOADER AREA.
3455 015350 005302 DEC R2 :COUNT HOW LONG THE AREA IS.
34,56 015352 001375 BNE 3% :BR IF NOT MORE TO MOVE.
3457 015%2‘0 005067 164130 CLR LMAD :CLEAR MONITOR SAVED FLAG
3458 015 005767 163152 TST MMAVA :CHECK FOR MEM MGMT.
34,59 015364 001402 BEQ 43 :BR IF NO MEM MGMT.
360 015366 005237 177572 INC a#SRO :ENABLE MEM MGMT.
33225 015372 000207 4%: RTS PC :RETURN.
3463 :« ROUTINE TO SAVE THE LOADERS AT THE END OF 8K. :
3464 015374 005767 164110 SAVLDR: TST LMAD :CHECK IF LOADERS HAVE BEEN SAVED ALREADY.
3465 015400 001024 BNE 48 :BRANCH IF ALREADY SAVED
366 015402 012700 040000 MOV #40000, RO :GET END OF BK
3467 015406 010001 MOV RO, R1 :GET END OF 8K
3468 015410 012737 015422 000004 MoV #2%, INERRVEC :SET UP TIMEOUT VECTOR
34,69 015416 011020 1%: MOV (RO), (RO)+ :SEARCH FOR END OF MEMORY
3470 015420 000776 s BR 1% :KEEP SEARCHING
3471 015422 022626 ¢$: CMP (SP)+, (SP)+ ;RESTORE STACK POINTER
34,72 015424 012737 023252 000004 MOV #ERRTRP ,a#ERRVEC ;RESET TIMEOUT VECTOR.
3473 015432 010046 MOV RO -(SP)  :SAVE LAST MEMORY ADDRESS (CONTIGUOUS)
3474 015434 012702 003000 MOV #1536., R2 :SET UP WORD COUNTER
3475 015440 014041 3$: MOV -(R0O), =(R1)  ;SAVE THE LOADERS
3,76 015442 005302 DEC R2 :COUNT THE WORDS
3477 015444 001375 BNE 3% :BRANCH IF MORE WORDS
3,78 015446 012667 164036 MOV (SP)+, LMAD :SAVE LAST MEMORY ADDRESS
34,79 015452 000207 4%: RTS P( :RETURN
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P11 04~-AUG-81 22:59 PARITY MEMORY TRAP SERVICE AND SUBROUTINES. SEC 0084

_SBTTL PARITY MEMORY TRAP SERVICE AND SUBROUTINES.
::ttit....ttit.'tﬁ".‘..".ttit‘.tt*.'.."i'it".l!'!.....t.t...i

"+ PARITY MEMORY UNEXPECTED ERROR TRAP SERVICE ROUTINE.

“« FIND OUT WHICH REGISTER DETECTED THE ERROR.

‘"« THEN SCAN MEMORY TO SEE IF PARITY ERROR STILL SET AND REPORT LOCATION.

-‘ttttttttilttltttttttt"'tlttttt..'it.tttttt.'tt"'it..tt.l...!.

015454 011667 163432 PESRV: MOV (SP), $BDADR ;GET PC OF INSTRUCTION WHICH CAUSED ERROR.
015460 004567 004110 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
015464 024465 .WORD  UNEXPT ;ADDRESS OF MESSAGE TO BE TYPED

:"'UNEXPECTED MEMORY PARITY TRAP.''
015466 010146 MOV R1,.-(SP) ;:PUSH R1 ON STACK
015470 010346 MOV R3,-(SP) ;:PUSH R3 ON STACK
015472 016703 1643264 MOV .MPRX, R3 ;GET POINTER TO PARITY REGISTERS.
015476 005733 18: TST a(R3)+ :CHECK THE PARITY REG FOR AN ERROR FLAG.
015500 100415 BMI 3% ;BR IF THIS REGISTER SHOWS THE ERROR.
015502 005713 TST (R3) ;CHECK FOR TABLE TERMINATOR.
015504 001374 BNE 1% ;BR IF MORE REGISTERS.
015506 004767 002154 JSR PC. $ERROR ;**x ERROR w** (GO TYPE A MESSAGE)

s ***ERROR** » NO REGISTER INDICATED ERROR

015512 000024 .WORD 24 :ERROR TYPE CODE.
015514 000417 BR 4% SEXIT
015516 005713 2%: TST (R3) ;CHECK FOR TABLE TERMINATOR.
015520 001415 BEQ 4% ;BR IF NO MORE PARITY REGISTERS.
015522 005733 TST a(R3)+ :CHECK THE PARITY REG FOR AN ERROR FLAG.
015524 100374 BPL 2% :BR IF NO ERROR FLAG.
01 55%6 004567 004042 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
015532 024556 .WORD  MTOE ;ADDRESS OF MESSAGE TO BE TYPED
015534 38 ;'MORE THAN ONE ERROR FOUND.''
015534 004767 001010 64%: JSR PC. SPRNTQ ;SET UP VALUES FOR ERROR PRINTING.
015540 004767 002122 JSR PC. $ERROR ;*** ERROR **» (GO TYPE A MESSAGE)
015544 000025 .WORD 25 ;ERROR TYPE CODE.
015546 004767 000262 JSR PC, PSCAN ;GO SCAN MEMORY FOR BAD PARITY.
8} gggf 000761 - BR 2% ;GO LOOK FOR MORE ERRORS.
015554 012603 MOV (SP)+,R3 ;:POP STACK INTO R3
015556 012601 MoV (SP) +,R1 ;:POP STACK INTO R1
015560 000002 RTI ;RETURN.

"tttttttttitt.littt**it't.itttttttﬁt*'tﬁtttﬁ‘tt*tttttﬁittitttttt

“ROUTINE TO ENABLE PARITY ERROR ACTION ON MA/MF PARITY MEMORIES
:THIS ROUTINE IS MEANT TO CATCH UNEXPECTEDS

':ttlttttttitititttttl*itttttt.It!tittttttttlttitt*tltitttitttttt

015562 005767 165602 MAMF:  TST MPRX ;CHECK IF ANY PARITY REGISTERS EXIST.
015566 001434 BEQ MAMF 2 ;EXIT IF NO PARITY REGISTERS.

015570 032777 000100 163332 BIT #SW6,  aSWR :CHECK FOR INHIBIT PARITY ERROR DETECTION.
015576 001030 BNE MAMF 2 :EXIT IF NO PARITY ERROR DETECTION.
015600 005767 162726 TST RELOCF :CHECK 1F PROGRAM RELOCATED OUT OF BANK 0.
015604 001410 BEQ SETAE ;BR IF PROG IN BANK 0.

015606 032777 000040 163314 BIT #SW5, aSWR ;CHECK IF VECTORS PROTECTED.

015614 001004 BNE SETAE :BR IF VECTOR AREA PROTECTED.

015616 028727 164140 001000 CMP FSTADR, #1000 :CHECK FOR STARTING ADDRESS ABOVE THE VECTORS.
015624 103415 BLO MAMF 2 ;EXIT IF VECTORS EXPOSED TO TESTING.
015626 016737 164176 000114 SETAE: MOV .PESRV, @#PARVEC ;SET PARITY ERROR TRAP VECTOR

015634 005037 000116 CLR @#PARVE (+2 ;PRIORITY LEVEL O ON TRAP
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3536 015640 01034€ MOV R3,-(SP) ::PUSH R3 ON STACK
3637 015642 016703 164154 MOV .MPRX, R3 :GET PARITY REGISTER TABLE POINTER.
3538 (015646 052733 000001 MAMF1: BIS #AE, @(R3)+ :SET ACTION ENABLE BIT IN PARITY REG
3539 (015652 005713 TST (R3) :CHECK FOR END OF TABLE.
3540 015654 001374 BNE MAMF 1 :BR IF MORE PARITY REGISTERS.
3541 015656 012603 MOV (SP)+ ,R3 ::POP STACK INTO R3
;552 015660 000207 MAMF2: RTS PC :RETURN.
35“ ::titt.tttttttt‘tlttttttii'lt'lttt.t'tt'*tttﬁttiﬁﬁiﬁtﬁ.ﬁ.'.‘lt.tl“'t
3545 -+ SUBROUTINE TO CHECK PARITY REGISTERS FOR ERRORS THAT DIDN'T TRAP.
2546 ;:ttttttttttttttttttt*ttttttttttttttttttit!ttttltttt'tttitttllt-t
3547 015662 CHGGZ:
3548 015662 005767 165502 CKPMER: TST MPRX :CHECK IF ANY PARITY REGISTERS EXIST.
3549 015666 001437 BEQ L% :BR IF NO PARITY REGISTERS.
3550 015670 032777 000100 163232 BIT ASW6, aSWR :CHECK FOR INHIBIT PARITY ERROR CHECKING.
3551 015676 001033 BNE 4% :BR IF PARITY ERROR CHECKING INHIBITED.
355 015700 010346 MOV R3.-(SP) ::PUSH R3 ON STACK
3553 015702 016703 164114 MOV -MPRX, R3 :GET PARITY REG TABLE POINTER.
3554 015706 005733 1%: TST a(R3)+ :CHECK THE PARITY REG FOR AN ERROR FLAG.
3555 015710 100023 BFL 3% :BR IF NO ERROR
3556 015712 032773 000001 177776 BI7 #8170, @=-2(R3) ;CHECK IF A TRAP SHOULD HAVE OCCURRED.
3557 015720 001410 BEQ 2% :BR IF NO ACTION ENABLE. CHGGZ
3568 015722 004767 000622 64%: JSR PC, SPRNTQ :SET UP VALUES FOR ERROR PRINTING.
35590 015726 004767 001734 JSR PC, $ERROR ;**x ERROR **+ (GO TYPE A MESSAGE)
3560 015732 000026 .WORD 26 :ERROR TYPE CODE.
3561 015734 000411 BR 3%
%gg% 8};;23 004767 000072 o8 JSR o P PSCAN :GO SCAN ALL MEMORY FOR PARITY ERRORS.
3564 015742 004767 000602 65%: JSR PC. SPRNTQ ;SET UP VALUES FOR ERROR PRINTING.
3565 015746 004767 001714 JSR PC, $ERROR ;*** ERROR *** (GO TYPE A MESSAGE)
3566 015752 000027 .WORD 27 :ERROR TYPE CODE.
3567 015754 004767 000054 JSR PC PSCAN :GO SCAN ALL MEMORY FOR PARITY ERRORS.
568 015760 005713 3$: ST (RS :CHECK FOR TABLE TERMINATOR.
3569 (015762 001351 BNE 1% ;BR IF MORE.
3570 015764 012603 MOV (SP)+,R3 ::POP STACK INTO R3
gg;} 015766 000207 4%: RTS PC JRETURN.
3573 ;:t‘tttttttttttt*itttttttt!tttttlttttttttttttttttttttttttttttttt*
3574 ;% SUBROUTINE TO VERIFY THAT THE PARITY CSR DOES CONTROL THE BANK
3575 :* UNDER TEST. MATCH THE BANK UNDER TEST WITH THE PARITY MAP TABLE.
3576 :+ RETURN IF MEM BANK HAS BEEN MAPPED IN PARITY MAP TABLE.
;'577 :+ RETURN+2 IF ERROR,MEM BANK HAS NOT BEEN MAPPED .
578 ;;ttttttttttttttttttttt**tt*ttttttttttt*ttttttttlttttlttttttttttt
3579
3580 015770 PARMAT :
581 015770 010046 MOV RO,=-(SP) ::PUSH RO ON STACK
58§ 015772 010146 MOV R1,-(SP) ::PUSH R1 ON STACK
583 015774 010446 MOV R4 ,-(SP) ::PUSH R4 ON STACK
584 015776 012700 000020 MOV #20,R0 *COUNT OF PARITY MAP TABLE
585 016002 016701 164006 MOV BITPT R :MEM BANK UNDER TEST POINTER
586 016006 010304 MOV R3,R4 :STORE PARITY MAP TABLE
3587 016010 005724 TST (R4)+ :MOVE PAST CSR ADDRESS TO MAP TABLE
3588 016012 032124 1%: BIT (R1)+,(R4)+ :CHECK FOR TABLE MATCH
3589 016014 001003 BNE 2% :BR IF MATCH MADE IN TABLES
3590 016016 005300 DEC RO :DO NEXT WORD IN TABLE
3591 016020 001374 BNE 1% :BR TO NEXT WORD IN TABLE
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NES.

> ST (RS)+ :NO MATCH MADE ,RETURN +2
) MOV (SP)+,Ré& -:POP STACK INTO R&
MOV (5P)+.R1 *:POP STACK INTO R1
:gg é§9>+.no 1ipOP STACK INTO RO

SEQ 0086

"tttltttﬁttttttt.ItlI.“'tttttttt‘it"Itttilti.t!t'tt.""'tti.t

"« AFTER A PARITY ERROR IS ENCOUNTERED THIS SUBROUTINE 1S USED

= TO SCAN ALL PARITY MEMORY PER THE PMEMAP TABLE LOOKING FOR BYTE LOCATIONS
“« CAUSING THE PARITY ERROR. UPON FINDING THE LOCATION(S) A MESSAGE

"« WILL BE TYPED AND THE LOCATION WILL BE REWRITTEN IN ORDER TO RESTORE GOOD PARITY.

STORAGE USED:

RO BANK POINTER

R1 PARITY CSR TABLE POINTER (MPRX)
ADDRESS POINTER

-

LR R T

R2

LI Y
2 % % % % % 8

mwmuuwnn

R3 PMEMAP TABLE ENTRY
: R& ERROR DETECT FLAG
: TEMP = TEMPORARY STORAGE
.'.'tt*!tttitttttttﬁlttittl‘!itilﬁii!*t**tittitititt‘*ttt.tttt'tttit
PSCAN

MOV RO,=(SP) ::PUSH RO ON STACK

MOV R1.=-(SP) “2PUSH R1 ON STACK

MOV R2.=(SP) “iPUSH R2 ON STACK

MOV R3.-(SP) ““PUSH R3 ON STACK

MOV R& . =(SP) *iPUSH R4 ON STACK

JSR RS, $PRINT -GO PRINT OUT THE FOLLOWING MESSAGE .

_WORD  SCANM *ADDRESS OF MESSAGE TO BE TYPED

“*'SCANNING MEMORY FOR BAD PARITY''

JSR PC,CLRPAR “GO INITIALIZE PARITY CSR'S

MOV a#114,-(SP) 1.PUSH a#114 ON STACK

MOV a#116,~(SP) *:PUSH a#116 ON STACK

MOV #116,a4114 “SET UP PARITY VECTOR TO

CLR an116é “HALT IF ANOTHER PARITY ERROR OCCURS

CLR R4 “INITIALIZE ERROR DETECT FLAG

CLR R2 “INITIALIZE ADDRESS POINTER

MOV #81T0,RO “INITIALIZE BANK POINTER

MOV _PMEMAP ,R1 "POINT TO PMEMAP TABLE

ST MMAVA *IF MEMORY MANAGEMENT NOT AVAILABLE

BEQ 1% *" THEN BRANCH

MOV a#KIPAR2 ,~(SP) ::PUSH @#KIPAR2 ON STACK

MOV a#K IPAR3. - (SP) **PUSH a#KIPAR3 ON STACK

CLR a#K 1PAR2 :INITIALIZE PAR2 TO 0

MOV #200,34K1PAR3 - INITIALIZE PAR3

MOV #40000,R2 “INITIALIZE ADDRESS POINTER TO MAP THRU PAR2
1$: BIT RO, (R1) :IF 8K BANK DOES EXIST

BNE 28 *" THEN BRANCH

ADD #40000,R2 " ELSE UPDATE ADDRESS TO NEXT 8K BANK

BR 108 © " AND BRANCH TO SEE IF SHOULD CONTINUE TESTING
2%: MOVB  (R2),TEMP :READ THE BYTE LOCATION

MOV .MPRX,R3 “POINT TO PARITY CSR TABLE
38: ST a(R3)+ -IF NO ERROR FLAG SET IN CSR
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016176 100024 BPL 5% :  THEN BRANCH

016200 005704 ST R4 * ELSE IF NOT FIRS! ERROR

016202 001003 BNE 43 : THEN BRANCH

01804. 005367 162672 DEC SERTTL : ELSE ADJUST ERROR COUNT

016210 005204 INC R4 : AND SET ERROR DETECT FLAG

016212 4L%:

016212 004767 000332 64 : JSR PC. SPRNTQ :SET UP VALUES FOR ERROR PRINTING.

012516 004767 001444 JSR PC. $ERROR -**+ ERROR *** (GO TYPE A MESSAGE)

016222 000030 _WORD 30 *ERROR TYPE CODE.

016224 111212 MOVB  (R2),(R2) *REWRITE LOCATION TO CLEAR BAD PARITY

81 6 005053 CLR a-(R3) “CLEAR ERROR FLAG IN PARITY CSR

16 10571; ISTB  (R2) "REREAD LOCATION TO SEE IF ERROR CLEARED

016232 00573 TST a(R3)+ :IF ERROR CLEARED

016234 001405 BEQ 5% *" THEN BRANCH

016236 004567 003332 JSR RS, $PRINT -GO PRINT OUT THE FOLLOWING MESSAGE.

016242 024664 "WORD  PEWNC “ADDRESS OF MESSAGE TO BE TYPED
“*PARITY ERROR WILL NOT CLEAR'

016244 005073 177776 CLR a-2(R3) * CLEAR PARITY CSR

016250 005713 5%: ST (R3) :IF NOT DONE WITH TABLE

016252 001350 BNE 3 *" THEN TRY NEXT CSR FOR ERROR

016254 005202 INC R2 * ELSE UPDATE ADDRESS POINTER

016256 005767 162254 ST MMAVA “IF MEMORY MANAGEMENT AVAILABLE

016262 001013 BNE 7% :  THEN BRANCH

016264 005767 163504 ST FLG30K * ELSE IF NOT 30K SYSTEM

016270 001404 BEQ 6$ ; THEN BRANCH

016272 022702 170000 cMP #170000,R2 *  ELSE IF 30K I/0 PAGE

016%(7,8 001467 BEQ 148 : THEN ALL DONE CHECKING MEMORY

016 000423 BR 9% : ELSE TRY SOMEMORE

016302 022702 160000 6$: CMP #160000,R2 :IF 28K 1/0 PAGE

016306 001463 BEQ 14$ *" THEN ALL DONE CHECKING MEMORY

016310 000417 BR 9% : ELSE TRY SOMEMORE

016312 022702 060000 7%: CMP #60000,R2 :IF NOT POSSIBLY THE I/0 PAGE

016316 001014 BNE 9% *" THEN BRANCH AND TRY SOMEMORE

016320 005767 162212 TST MMAVA * ELSE IF 22 BIT ADDRESSING AVAILABLE

016324 100405 BM] 8% ; THEN BRANCH

016332 022737 007600 172346 CMP #7600,a#K1PAR3 : ELSE IF 128K 1/0 PAGE

016334 001444 BEQ 138 : THEN ALL DONE

016336 000404 BR 9% : ELSE TRY SOMEMORE

016340 022737 177600 172346 8$: CMP #177600, a#K IPAR3 :IF 2M 1/0 PAGE

016346 001437 BEQ 13% . THEN ALL DONE CHECKING

016350 032702 037777 9% : BIT #MASKBK ,R2 :IF NOT DONE WITH THIS 8K BANK

016354 001303 BNE 2% *" THEN TRY ANOTHER ADDRESS

016356 006300 108:  ASL RO :IF NOT DONE WITH 128K BANK

016360 001012 BNE 11% *" THEN BRANCH

016362 062701 00002 ADD #2.R1 * ELSE POINT TO NEXT PMEMAP ENTRY

016366 016700 163420 MOV .PMEMAP ,RO *START OF TABLE

016372 700 000040 ADD #40 R0 “END OF TABLE

016376 020001 CMP RO,R1 “IF DONE WITH TABLE

016400 001422 BEQ 13$ *" THEN ALL DONE
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MOV #B8I1T0,RO
11%: TST MMAVA
BNE 12%
BIT #8174 RO
BNE 14%
BR 1%
12%: ADD #400,a#K IPAR?2
ADD #400,a#K IPAR3
MOV #40000,R2
BR 1%
13%:
MOV (SP)+,a#K1PAR3
MOV (SP) +,a#K1PAR2
14%: TST R4
BNE 15%
JSR RS, $PRINT
.WORD NOPES
15%:
MOV (SP)+,a#116
MOV (SP)+,a#114
MOV (SP) + R4
MOV (SP)+,R3
MoV (SP)+,R2
MOV (SP)+ ,R1
MOV (SP)+ RO
16%: RTS PC

: ELSE REINIT BANK POINTER

;IF KT AVAILABLE

THEN BRANCH

ELSE IF AT 32K LIMIT
THEN ALL DONE CHECKXING

: ELSE TRY SOMEMORE

:UPg:TE PARS TO MAP TO NEXT

JREINIT ADDRESS
;AND TRY SOMEMORE

;;POP STACK INTO @#KIPAR3
;;POP STACK INTO a#KIPARZ

;IF ERROR FOUND

: THEN BRANCH

:GO PRINT OUT THE FOLLOWING MESSAGE.
:ADDRESS OF MESSAGE TO BE TYPED

::POP STACK INTO a#116
::POP STACK INTO a#114
::POP STACK INTO R4
::POP STACK INTO R3
= :POP STACK INTO R2
::POP STACK INTO R1
::POP STACK INTO RO

;RETURN

"titt'ttitlti*tiitlttt*'t'*ttltittiﬁl**ttttitiititttttt**itt.tlt

"ROUTINE TO CLEAR ALL PARITY REGISTERS PRESENT

-:tttt!.tlt*ttttlittttﬁitti.tttttttttltiti*tﬁ*titttittitttttttttt

CLRPAR:
MOV R3,-(SP)
MOV .MPRX, R3
1%: TST (R3)
BEQ 2%
CLR a(R3)+
BR 1%
2%:
MOV (SP)~+,R3
RTS PC

;:PUSH R3 ON STACK

:GET PARITY REGISTER TABLE POINTER.
;CHECK FOR THE TABLE TERMINATOR.
:BR IF DONE ALL PARITY REGISTERS.
;CLEAR THE PARITY REGISTER.

;BR FOR MORE

:;POP STACK INTO R3
:RETURN.

_SBTTL SUBROUTINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE.

;:tttt*ttttttt!t*ttﬂi*ititt‘t*l*tttit*t**tﬁtﬁ*tiitttttt*ttittttt!

“%* THESE ROUTINES ARE USED TO TRANSFER DATA TO COMMON TAG AREA (.$CMTAG)
“x FOR ERROR PRINTOUT BY .$ERROR & .SERRTYP ROUTINES FROM **SYSMAC**,

"ttttttltﬂttttttttt*ttt**itlt*tttttt*ttttttttt*tttitttiitititiﬁ!

SPRNT: MOV

CLR

R2,
$GDDAT

$GDADR

;SAVE THE ADDRESS UNDER TEST.
;SHOULD BE DATA IS '0"".

SEQ 0088
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g;g? 016546 000435
37 016550 014367 162374
3763 016554 013367 162372
3764 016560 016767 163204 162330
3765 016566 010267 162316
%;2? 016572 000425
3768 016574 011367 162350
3769 016600 010267 162
g;;? 016604 14
3772 016606 010%27 162276
3773 016612 005367 162272
%;;g 016616 000407
3776 016620 010367 162324
3777 016624 010267 162260
3778 0166 162767 000002 162252
3779 016636 010067 162252
3780 016642 010167 162250
3781 016646 000207
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
g793
794
3795
3796
3797
3798
3799
3800
3801 016650 010037 017350
380§ 016654 012737 000040 017352
3803 016662 37 017352
3804 016666 005710
3805 016670 001011
gggb 016672 005720
7 016674 023700 017352
3808 016700 001372
3809 016702 004567 002666
gg}? 016706 024252
%g}% 016710 000167 000426
3814 016714 013700 017350
3815 016720 010146

o
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BR SPRNTB
SPRNTQ: MOV -(R3). STMP0 :GET THE PARITY REGISTER ADDRESS.
MOV a(R3)+, STMP1  :GET THE CONTENTS OF THE PARITY REG.
MOV TEMP, SBDDAT
MOV R2,$GDADR
BR SPREND
SPRNTP: MOV (R3). STMPO  :GET THE PARITY REGISTER ADDRESS.
SPRNTO: MOV R2, $GDADR -GET THE MEMORY ADDRESS BEING TESTED
BR SPRNTA ‘BR TO COMMON SECTION.
SPRNT1: MOV R2, $GDADR :GET THE MEMORY ADDRESS BEING TESTED
DEC $GDADR “ADJUST IT FOR PRINTOUT.
BR SPRNTA "BR TO COMMON SECTION.
SPRNT3: MOV R3, $TMPO  :GET THE DATA IN R3.
SPRNT2: MOV RZ. $GDADR -GET THE MEMORY ADDRESS BEING TESTED
SUB 42, $GDADR -ADJUST IT FOR PRINTOUT.
SPRNTA: MOV RO, $GDDAT -GET WHAT THE DATA SHOULD BE
SPRNTB: MOV R1. $BDDAT :GET WHAT THE DATA WAS
SPREND: RTS PC "RETURN TO ENTER ERRCR ROUTINES
;"tittttttttttittttttttttttt*t*t*ktl'ttttttttt*ittttttitttttttttti
“* THIS ROUTINE WILL TYPE OUT A MAP OF MEMORY BANKS.
“« UPON ENTERING THIS ROUTINE RO WILL CONTAIN THE ADDRESS
"« OF THE TABLE TO BE TYPED OUT. THE ROUTINE REQUIRES THAT THE
"« TABLE CONTAIN 16 DECIMAL WORDS.
i STORAGE USED:
* RO = MAP TABLE ADDRESS
i R1 = BANK POINTER
i R2 = CONSECUTIIVE ZERO BANK FLAG
o R3 = HIGH MEMORY ADR ... LO 16 BITS
u R& = HIGH MEMORY ADR ... HI 6 BITS
i LMEMLO = LOW MEMORY ADR ... LO 16 BITS
i LMEMH] = LOW MEMORY ADR ... HI 6 BITS
o BNKTAB = ADDRESS OF TABLE TO BE PROCESSED
i ENDBKT = LAST ADDRESS + 2 OF TABLE TO BE PROCESSED
i FLG30K = 30K MEMORY FLAG -
:;ttttltltttttttttl’*l‘**ttttttttttttlttttttttttttttttttttttttttttt
TYPMAP: MOV RO, I/BNKTAB :SAVE ADDRESS OF TABLE
MOV #40 a#ENDBKT  -LOAD END BANK TABLE WITH 40
ADD RO, S¥ENDBKT *GET LAST ADR + 2 INTO ENDBKT
1%: ST (RO) *ANY MEMORY IN THIS TABLE ENTRY
BNE 2$ . THEN GO PRINT OUT LOCATIONS
ST (RO) + * ELSE POINT TO NEXT TABLE ENTRY
CMP HENDBKT ,RO “IF NOT END OF TABLE
BNE 1% *" THEN TRY AGAIN
JSR RS, $PRINT -GO PRINT OUT THE FOLLOWING MESSAGE.
_WORD  NOMEM ADDRESS OF MESSAGE TO BE TYPED
**NO MEMORY FOUND.'*
JMP 13% JEXIT
28: MOV AHBNKTAB, RO :RESTORE MAP TABLE ADDRESS
MOV R1,-(SP) “.PUSH R1 ON STACK

SEQ 0089
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TINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE.

MOV
MOV
MOV
CLR
CLR
CLR
MOV
MOV
MOV

MOV

BIT
BEQ
ADD
ADC
CLR -

R2.=(SP)
R3,-(SP)
R4 ,-(SP)
LMEMLO
LMEMH]
TEMP
#-1,R3
R3,R4
#1.R2

#81T0,R1
R1, (RO)
5%
#40000,R3
R4

R2

11%

R2
108

R2

#177777 ,R3
9%

MMAVA

7$

6%

FLG30K

8%
#10000,R3
9%

#3.R4
9%

8%

#77 R4
9%

#20000,R3

R3,-(SP)
R4 ,~(SP)

LMEMLO, - (SP)
LMEMHI ,~(SP)
R5, $PRINT

MLO
LMEMHI ,-(SP)

..PUSH RZ ON STACK

PUSH R3 ON STACK
; :PUSH R4 ON STACK
:INIT LOW MEM .. LO 16 BITS
!ll’ LOW MEM ADR .. HI 6 BITS
INIT LAS BANK IN MAP FLAG
INIT 1IGH EH ADR ... LO 16 BITS
“INIT HIGH MEM ADR ... HI 6 BITS

:INIT CONSECUTIVE ZERO BANK FLAG
;INIT BANK POINTER

;IF THIS 8K BANK IS NOT PRESENT
: THEN GO PRINTOUT MAP
:  ELSE UPDATE HIGH MEM TO TOP OF THIS BANK

CLEAR CONSECUTIVE ZERO BANK FLAG
;GO CHECK FOR NEXT BANK

:IF CONSECUTIVE ZERO BANK

;" THEN DO NOT PRINT MESSAGE

: ELSE UPDATE CONSECUTIVE ZERO BANK FLAG

;IF NOT 32K, 128K OR 2M BOUNDARY

" THEN GO PRINT MESSAGE

; ELSE IF 22BIT ADDRESSING

: THEN GO WORK ON 22 BIT ADDRESSING

; OR GO WORK ON 18 BIT ADDRESSING

: ELSE IF NOT 30K SYSTEM

: THEN GO ADJ TO 28K BOUNDARY
ELSE ADJ TO 30K BOUNDARY

:AND GO PRINT

;IF NOT 128K BOUNDARY
; THEN GO PRINT
; ELSE GO ADJ TO 124K BOUNDARY

:IF NOT 2M BOUNDARY
: THEN GO PRINT

;ADJ HIGH MEMORY TO BELOW 1/0 PAGE

;PUSH R3 ON STACK
..PUSH R4 ON STACK
..PUSH LMEMLO ON STACK
;:PUSH LMEMHI ON STACK
+GO PRINT OUT THE FOLLOWING MESSAGE.
:ADDRESS OF MESSAGE TO BE TYPED
SHIFT BIT 15 INTO CARRY
T O ALIGN WITH BITS 17-16
:RESTORE ?l
T

RESTORE Bl
;SAVE LMEMHI
..TYPE ADDRESS BITS 21-15

SEQ 0090
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CVMSAA.P11  04=-AUG-81 22:59 UBROUTINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE. SEQ 0091
187 ;*+ THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
387 ‘e WIHTOUT USING A "‘TRAP'' INSTRUCTION AS CALLED FOR BY *+SYSMACe*.

3874 017132 106746 MFPS  ~(SP) SPUT THE PROCESSOR STATUS ON THE STACK
sa;g 017134 105066 000001 CLRB  1(SP) ;gasgsevggrﬁkganeo TO INSURE KERNEL MODE
77 017140 004767 003656 JSR PC. $TYPOS :GO TO THE SUBROUTINE
3878 017144 003 BYTE 3 *:TYPE 3 DIGIT(S)
3879 017145 000 BYTE 0 ::SUPPRESS LEADING ZEROS
2880 017146 016746 000172 MOV LM=MLO, - (SP) 1:SAVE LMEMLO FOR TYPEOUT
3881 ::TYPE ADDRESS BITS 14-0
;* THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
ggg% "« WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY *«SYSMAC#*.
017152 106746 MFPS  =(SP) :PUT THE PROCESSOR STATUS ON THE STACK
3885 017154 105066 000001 CLRB  1(SP) "HIGH BYTE CLEARED TO INSURE KERNEL MODE
1886 “ON PSW RETURN.
3887 017160 004767 003636 JSR PC, $TYPOS :GO TO THE SUBROUTINE
3888 017164 005 BYTE S ::TYPE S DIGIT(S)
2889 017165 001 BYTE 1 ::TYPE LEADING ZEROS
3890 017166 004567 002402 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
3891 017172 023637 WORD TO *ADDRESS OF MESSAGE TO BE TYPED
3892 017174 010446 MOV R4 ,~-(SP) *:SAVE R4 FOR TYPEOUT
::TYPE ADDRESS BITS 21-15
.« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
“x WIHTOUT USING A ''TRAP'' INSTRUCTION AS CALLED FOR BY #**SYSMAC#+.
017176 106746 MFPS  =-(SP) :PUT THE PROCESSOR STATUS ON THE STACK
017200 105066 000001 . CLRB  1(SP) ‘Zéﬁﬁsﬁ'éérﬁkﬁ‘"‘° TO INSURE KERNEL MODE
017204 004767 003612 JSR PC, $TYPOS -GO TO THE SUBROUTINE ’
017510 003 BYTE 3 2:TYPE 3 DIGIT(S)
017211 000 BYTE 0 * :SUPPRESS LEADING ZEROS
017212 010346 MOV R3,=-(SP) *:SAVE R3 FOR TYPEOUT
*:TYPE ADDRESS BITS 14-0
s« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
"« WIHTOUT USING A ''TRAP'' INSTRUCTION AS CALLED FOR BY *~SYSMACw*, .
017214 106746 MFPS  =-(SP) :PUT THE PROCESSOR STATUS ON THE STACK
017216 105066 000001 CLRB  1(SP) ;E#GgSEY;ETﬁkgARED TO INSURE KERNEL MODE
017222 004767 003574 JSR PC, $TYPOS -GO TO THE SUBROUTINE
017226 005 BYTE 5 “:TYPE 5 DIGIT(S)
17227 001 BYTE 1 ““TYPE LEADING ZEROS
17230 012667 000112 MOV (SP)+,LMEMHI “:POP STACK INTO LMEMHI
17 012667 000104 MOV (SP)+.LMEMLO  ::POP STACK INTO LMEMLO
17240 012604 MOV (SP) +.R4 “:POP STACK INTO R4
17242 012603 MOV (SP)+,R3 ::POP STACK INTO R3 .
17244 88 67 162520 TST TEMP “HAS LAST BIT IN MAP PRINTED?
017250 001030 BNE 148 “YES,EXIT TO STACK CLEANUP
017552 882703 040000 10$: ADD #40000,R3 :UPGRADE TO TOP OF THIS BANK
817 56 005504 ADC R4 :
17 010367 000060 MOV R3,LMEMLO "UPDATE LMEM TO THIS BANK
017 010467 000056 MOV R4 ,LMEMHI ;
017270 06§767 000007 000046 ADD #1,LMEMLO “GET TO NEW LOW ADDRESS OF NEXT BANK
017276 005567 000044 ADC LMEMH] ;
017302 006301 118: ASL R1 <POINT TO NEXT BK BANK
017304 001226 BNE 4% "BRANCH IF MORE TO TEST IN THIS MAP ENTRY
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128: TST (RO) + ;UPDATE POINTER TO NEXT TABLE ENTRY
CMP G;EWBKY.RO sIF NOT DONE WITH TABLE

BNE 3 : THEN TRY AGAIN

18T -2(R0O) :CHECK IF LAST BANK AVAILABLE

BPL 14% :IF ZERO,TYPMAP PRINT COMPLETED

INC TEMP :ELSE SET LAST BANK PRINT FLAG
- BR 5% :PRINT FOR LAST BANK

MOV (SP)+ R4 ::POP STACK INTO R4

MOV (SP)+ ,R3 ::POP STACK INTO R3

MOV (SP)+_R2 ;:POP STACK INTC R2

MOV (SP)+ R1 ::POP STACK INTO R1
13%: RTS PC :RETURN TO CALLER
LMEMLO: .WORD O : LOW MEMORY ADR ... LO 16 BITS
LMEMHI: .WORD O ; LOW MEMORY ADR ... HI 6 BITS
BNKTAB: .WORD O : ADDRESS OF TABLE TO BE PROCESSED
ENDBKT: .WORD O : LAST ADDRESS + 2 OF TABLE

T0 BE PROCESSED.
.SBTTL SCOPE HANDLER ROUT INE

B 1228222233322 3332 s dddd il dl) T3 2228223333323 222222 ddddtd il

“*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
“«AND LOAD THE TEST NUMBER(STSTNM) 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:

s wSW14=1 LOOP ON TEST

;xSW11=1 INHIBIT ITERATIONS

; *SW09=1 LOOP ON ERROR

;*SW08=1 LOOP ON TEST IN SWR<4:0>
;*=CALL

i SCOPE ::SCOPE=10T
$SCOPE :

.x THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE 10 THE SCKSWR ROUTINE
“x WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY **SYSMA(*+*.
MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
CLRB 1(SP) ;HIGH BYTE CLEARED TO INSURE KERNEL MODE
: ;ON PSW RETURN.
JSR oL, $CKSWR ;GO TO THE SUBROUTINE

MOV RS, (SP)  -PUT RETURN PC ONTO STACK, SIMULATE JSR PC.
1$: BIT #BIT14,35WR *:LOOP ON PRESENT TEST?
BNE $OVER SIYES IF SW14=1
-MHMMHSTART OF CODE FOR THE XOR TESTERAMAA#
§XTSTR: BR 6 ::1F RUNNING ON THE ‘XOR'' TESTER CHANGE

*“THIS INSTRUCTION TO A 'NOP'* (NOP=240)
MOV SNERRVEC,-(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR
MOV #5$ Q¥ERRVEC  ;;SET FOR_TIMEOUT
ST a1 77060 “:TIME OUT ON XOR?
MOV (SP)+,a#ERRVEC - -RESTORE THE ERROR VECTOR
BR $SVLAD 1260 TO THE NEXT TEST
5%: CMP (SP)+, (SP)+ “*CLEAR THE STACK AFIER A TIME OUT
MOV (SP)+ @#ERRVEC - :RESTORE THE ERROR VECTOR

SEQ 0092
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3984 017434 000426
3985 0174
3986 0174 032777 000400
3987 017444 001407
3988 017446 017746 161456
3989 017452 042716 000340
3990 017456 122667 161410
3991 017462 1465
3992 017464 105767 161403
3993 017470 001421
3994 017472 126767 161407
3995 017500 101015
3996 017508 032777 001000
3997 01751 1404
3998 017512 016767 161362
3999 0175 46
4000 017522 105067 161345
4001 017526 005067 161426
4002 017532 15
4003 017534 032777 004000
4004 017542 001011
4005 017544 005767 161432
4006 017550 001406
4007 017552 005267 161316
4008 017556 026767 161376
4009 017564 002024
4010 017566 012767 000001
4011 017574 016767 000052
4012 017602 105267 161264
4013 017606 116767 161260
4014 017614 011667 161256
4015 017620 011667 161254
4016 017624 005067 161332
4017 0176 112767 1
4018 017636 016777 161230
4019 017644 016716 161226
4020 017650 000207
4021 017652 000001
402§
40
4024 017654 106746
28 g 017656 105066 000001
2 g 017662 004767 000542
4029
4030
4031
4«0
403
4034
4035
4036
4037
4038

161464

161373
161420
161356

161366

161310

161300
161356

161364

1€1247
161266

C HANDLER ROUTINE

B8R
6%:; ﬂllllE'TQ OF

2%:

7%:
4%:

3%:

1%:
$SVLAD:

$OVER:

ENDINS:
$MXCNT :

MOV
?TS

C 8
?-2 v%?uono MEMORY EXERCISER, ;%EVER MACY11 30010462 04-AUG-81 23:00 PAGE 81

OOP ON THE PRESENT TEST

7% 2L
CODE FOR THE XOR TESTERAANAN

#81708.aswR
2%
asSWR,-(SP)
#SSWRMK , (SP)
(SP)+ ,$TSTNM

3%
281709.BSUR

$
$LPERR, $LPADR
$OVER
SERFLG
$TIMES

1%
#gIT‘I 1.aSWR

1

$PASS

1%

SICNT

$TIMES ,SICNT
$OVER
#1,81CNT
SMXCNT ,STIMES
$TSTNM
S$TSTNM, STESTN
(SP) ,SLPADR
(SP) ,SLPERR
SESCAPE
#1,SERMAX

S$TSTNM,aD1SPLAY

SLPADR, (SP)
PC

::L00P ON SPEC. TEST?

::BR_IF NO
;:SET DESIRED TEST NUM. FROM SWR
;:STRIP AWAY UNDESIRED BITS

- 220N THE RIGHT TEST?

;:BR IF YES
;:HAS AN ERROR OCCURRED?

;:BR IF NO

::MAX. ERRORS FOR THIS TEST OCCURRED?
::BR IF NO

::LO0OP ON ERROR?

::BR IF NO
::SET LOOP ADDRESS TO LAST SCOPE

::ZERO THE ERROR FLAG

::CLEAR THE NUMBER OF ITERATIONS TO MAKE
::ESCAPE TO THE NEXT TEST

::INHIBIT ITERATIONS?

::BR IF YES

::IF FIRST PASS OF PROGRAM

- INHIBIT ITERATIONS

: : INCREMENT ITERATION COUNT

::CHECK THE NUMBER OF ITERATIONS MADE
::BR IF MORE ITERATION REQUIRED
::REINITIALIZE THE ITERATION COUNTER
::SET NUMBER OF ITERATIONS TO DO
::COUNT TEST NUMBERS

::SET TEST NUMBER IN APT MAILBOX
::SAVE SCOPE LOOP ADDRESS

::SAVE ERROR LOOP ADDRESS

::CLEAR THE ESCAPE FROM ERROR ADDRESS
»:ONLY ALLOW ONE(1) ERROR ON NEXT TEST
::DISPLAY TEST NUMBER

::FUDGE RETURN ADDRESS

:EXIT SCOPE ROUTINE BACK TO TEST.

- :MAX. NUMBER OF ITERATIONS

;* THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SCKSWR ROUTINE
“x WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY »*SYSMA(C#*.

MFPS
CLRB

JSR

-(SP)
1(SP)

PC, $CKSWR

.SBTTL ERROR HANDLER ROUTINE

:PUT THE PROCESSOR STATUS ON THE STACK
:HIGH BYTE CLEARED TO INSURE KERNEL MODE
;ON PSW RETURN.

;GO TO THE SUBROUTINE

¥ - tttltl’l’ttl‘tttitttttttt**"ttt.ttitttttt*t*tttttttttttlttlltttﬁti

“*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 SERRTYP ON ERROR
:«THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

:«SW15=
-«SW13=
:«SW10=
;*SW09=
s*CALL

1
1
1
1

HALT ON ERROR

INHIBIT ERROR TYPEOUTS

BELL ON ERROR
LOOP ON ERROR

SEQ 0093
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016716

022737
001001
000000

000207

000001
000530
000002
161163

161154
002000

001640

161140
161140
000002

161126
020000

000120
001572
000001

161064
002152

161072

000001

000354
001000

161010
161066

161060
012560

161212
161202

o i
oo
b und b
— b b
S PO
ornr

161202
000004

161046

000042

Y EXERCISER, 16K VE
: ERROR

$ERROR:
-x THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $SCKSWR ROUT INE
WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY ==SYSMA(w*.

7%:

1%:

20%:

21%:

22%:
2%:

- %
.
ol
.

3%:
4%:

5%:

65:.

ERROR

MFPS
CLRB

JSR
ADD
INCB
BEQ
MOV
BIT
BEQ
JSR
.WORD
INC
MOV
SuB
movB
BIT
BNE
JSR
JSR
.WORD

CMPB
BNE
MovB
JSR
.BYTE
.BYTE
BR
TST
BPL

MFPS
CLRB

JSR
BIT
BEQ
MOV
TST
BEQ
MOV

(MP
BNE
HALT

RTS

D 8
R MACY11 30(1046) 04-AUG-81 23:00 PAGE 82
HANDLER ROUT INE SEQ 0094

N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

-(SP) ;PUT THE PROCESSOR STATUS ON THE STACK

1(SP) ~ :HIGH BYTE CLEARED TO INSURE KERNEL MODE
;ON PSW RETURN.

PC. $CKSWR ;GO TO THE SUBROUTINE

"2, (SP) :ADJUST POINTER PAST CODE WORD.
$ERFLG ;:SET THE ERROR FLAG
7% ::DON'T LET THE FLAG GO TO ZERO

$TSTNM,aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG
#B1710,aSWR :;BELL ON ERROR?

1% ;:NO - SKIP

RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
$BELL ;ADDRESS OF MESSAGE TO BE TYPED
SERTTL ;:COUNT THE NUMBER OF ERRORS

(SP) ,$SERRPC ;:GET ADDRESS OF ERROR INSTRUCTION

#2 ,8ERRPC
aSERRPC,$ITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
#BIT13,aSWR ::SKIP TYPEOUT IF SET

208 ;:SKIP TYPEOUTS
PC,SERRTYP ;:G0 TO USER ERROR ROUTINE
RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.

$CRLF ;ADDRESS OF MESSAGE TO BE TYPED
#APTENV, SENV ;;RUNNING IN APT MODE

2% ::NO,SKIP APT ERROR REPORT
$ITEMB.21% ::SET ITEM NUMBER AS ERROR NUMBER
SC.SATYL - :REPORT FATAL ERROR TO APT

0

2% ::APT ERROR LOOP

aSWR ::HALT ON ERROR

3s ::SKIP IF CONTINUE

sHAL

HAL1T : T ON ERROR!
THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SCKSWR ROUTINE
WIHTOUT USING A ‘‘TRAP'' INSTRUCTION AS CALLED FOR BY **SYSMA(**.

-(SP) :PUT THE PROCESSOR STATUS ON THE STACK

1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
:ON PSW RETURN.

PC, $CKSWR :GO TO THE SUBROUTINE

#B1T709,aSWR ::LOOP ON ERROR SWITCH SET?

(A 3 ::BR IF NO

$LPERR, (SP) ::FUDGE RETURN FOR LOOPING

$ESCAPE ::CHECK FOR AN ESCAPE ADDRESS

5 S:BR IF NONE

$ESCAPE , (SP) *“FUDGE RETURN ADDRESS FOR ESCAPE
#SENDAD ,a#42  ;:ACT=11 AUTO=-ACCEPT?

6% ::e?gNCH IF NO

PC

;.'.‘*ﬁtttl".t“tti'tttl’i‘lit't".‘itttlil’l‘l’ﬁ‘titttttltl‘!ltt'ttitttt




é E 8
| CVMSAA  0-2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 83

CVMSAA.P1T  04-AUG-B1 22:59 ERROR HANDLER ROUT INE SEQ 0095
4096
283; _SBTTL ERROR MESSAGE TYPEOUT ROUTINE
0
2101 -+THIS ROUTINE USES THE ‘‘ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH
4102 “+ERROR 1S TO BE REPORTED. IT THEN OBTAINS, FROM THE "ERROR TABLE'' (SERRTB),
2382 "«AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
4105 020116 SERRTYP:
4106 020116 004567 001452 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4107 020122 001171 "WORD  SCRLF "ADDRESS OF MESSAGE TO BE TYPED
4108 020124 010046 MOV RO, -(SP) :SAVE RO
4109 020126 005000 CLR RO "PICKUP THE ITEM INDEX
4110 020130 156700 160750 . BISB  SITEMB.RO
4111 020134 001010 BNE 1% <IF ITEM NUMBER IS ZERO, JUST
411§ “TYPE THE PC OF THE ERROR
411% 020136 016746 160744 MOV $ERRPC.-(SP)  ;:SAVE SERRPC FOR TYPEOUT
4114 *ERROR ADDRESS
4115 .« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE STYPOC ROUTINE
4116 "« WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY #*+SYSMA(*+.
4117 020142 106746 MFPS  =-(SP) -PUT THE PROCESSOR STATUS ON THE STACK
4118 020144 105066 000001 CLRB  1(SP) "HIGH BYTE CLEARED TO INSURE KERNEL MODE
4119 . *ON PSW RETURN.
4120 020150 004767 002672 JSR PC, $TYPOC GO TO THE SUBROUTINE
4121 020154 000516 BR 108 :GET OUT
415; 020156 016767 160724 161320 18: MOV $ERRPC. SVERPC :SET UP VIRTUAL PC FOR TYPEOUT.
412% 020164 166767 160342 161312 SUB RELOCF . SVERPC :MAKE VIRTUAL IF NOT ALREADY.
4124 020172 005300 DEC RO -ADJUST THE INDEX SO THAT IT WILL
4125 020174 006300 ASL RO : WORK FOR THE ERROR TABLE
4126 020176 006300 ASL RO
4127 020200 006300 ASL RO
4128 020202 066700 161624 ADD _ERRTB, RO :FORM TABLE POINTER
41 ososoe 012067 000006 MOV (RO) +,28 *PICKUP 'ERROR MESSAGE'® POINTER
4130 020212 001406 BEQ 3$ “SKIP TYPEOUT IF NO POINTER
4131 020214 004567 001354 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
41;; 020220 000000 2%: WORD O :"ERROR MESSAGE'' POINTER GOES HERE
4133 020222 004567 001346 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4134 020226 001171 "WORD  SCARLF *ADDRESS OF MESSAGE TO BE TYPED
4135 020230 012067 000006 3$: MOV (RO)+,4% :PICKUP ' DATA HEADER'' POINTER
4136 020234 001406 BEQ 5% : *SKIP TYPEOUT IF 0
4137 020236 004567 001332 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE .
4138 020242 000000 4$: LWORD O :'DATA HEADER™ POINTER GOES HERE
4139 020244 004567 001324 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4140 020250 001171 WORD  SCRLF "ADDRESS OF MESSAGE TO BE TYPED
4141 020252 010146 5%: MOV R1,-(SP) ;SAVE R1
4142 020254 012001 MOV (RO)+,R1 *PICKUP 'DATA TABLE'' POINTER
4143 020256 001454 BEQ 9 “BR IF NO DATA TO BE TYPED
4144 020260 066701 160246 ADD RELOCF, R1 :ADJUST POINTER .
4145 058264 012000 MOV (RO)+,R0 -PICKUP 'DATA FORMAT'' POINTER
4146 020266 066700 160240 ADD RELOCF, RO :ADJUST POINTER.
4147 020272 105720 6$: TSTB  (RO)+ :CHECK THE FORMAT
4148 020274 001007 BNE 7% “BR IF NOT 16=BIT OCTAL
4149 020276 013146 MOV 3(R1)+.=(SP)  ::SAVE @(R1)+ FOR TYPEOUT
4150 -« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE STYPOC ROUTINE

&N “+ WIHTOUT USING A “‘TRAP'' INSTRUCTION AS CALLED FOR BY *xSYSMA(*+,
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CVMSAA P 04~-AUG-81 22:59 RROR MESSAGE TYPEOUT ROUTINE SEQ 0096
415 osgggo 10674€ MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
4153 0 2 105066 000001 CLRB 1(SP) HIGH BYTE CLEARED TO INSURE KERNEL MODE
4154 :ON PSW RETURN.

4155 020%06 004767 002534 JSR PC, $TYPOC :GO TO THE SUBROUTINE

4156 020312 000430 o 8s

4157 020314 100407 7%: B8M] 17% :BRANCH IF NOT DECIMAL

4158 020316 013146 MOV a(R1)+,-(SP) ::SAVE @a(R1)+ FOR TYPEOUT

4159 o« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPDS ROUTINE
4160 “« WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY *«SYSMA(*+.

4161 020320 106746 MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
4162 020322 105066 000001 CLRB 1(SP) HIGH BYTE CLEARED TO INSURE KERNEL MODE
416 :ON PSW RETURN.

4164 020326 004767 002236 JSR PC, $TYPDS :GO TO THE SUBROUTINE

4165 020332 000420 BR 8% :SKIP

4166 02033 122760 177777 177777 17%: CMPB #-1, -1(R0O) :CHECK FOR 22-BIT ADDRESS FORMAT.

4167 020342 001004 BNE 18% :BR IF NOT 22-BIT ADDRESS FORMAT.

4168 020344 013146 MOV a(R1)+, =(SP)  ;PUT THE DATA ON THE STACK.

4169 020346 004767 002736 JSR PC, STYPAD :DETERMINE THE PHYSICAL ADDRESS AND TYPE IT.
4170 020352 000410 HR 8% :SKIP

4171 020354 18%:

4172 020354 005046 CLR -(SP) :CLEAR THE WORD ON THE STACK.

4173 020356 113116 MOVB a(R1)+, (SP) :PUT THE DATA ON THE STACK.

4174 .+ THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
4175 “x WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY #**SYSMA(*+.
4176 020360 106746 MF PS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
4177 020362 105066 000001 CLRB 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
4178 :ON PSW RETURN.

4179 020366 004767 002430 JSR PC, $TYPOS :GO TO THE SUBROUTINE

4180 020372 003 .BYTE 3 :TYPE 3 DIGITS.

4181 020373 001 BYTE 1 :TYPE LEADING ZEROS.

4182 020376 005711 8%: TST (R1) : 1S THERE ANOTHER NUMBER?

4183 020376 001404 BEQ 9% :BR IF NO

4184 020400 004567 001170 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4185 (020404 020424 LWORD 11% -ADDRESS OF MESSAGE TO BE TYPED

z}gg 020406 000731 R 6% ;LOOP

4188 020410 012601 9% : MOV (SP)+,R1 :RESTORE R1

4189 020412 012600 10%: MOV (SP)+,RO :RESTORE RO

4190 020414 004567 001154 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4191 020420 001171 .WORD  SCRLF :ADDRESS OF MESSAGE TO BE TYPED '
4192 020422 000207 RTS PC :RETURN

4193 020424 020040 000 11%: ¥ e :DOUBLE SPACE

4194 020430 .EVEN

2}32 .SBTTL TTY INPUT ROUTINE

‘197 ";tttttttttttt.tttttttttttt*tittttttttt*ttttttttttttttttttttttttt

2‘}83 .ENABL LSB

‘Zm .-'-ttttttttttt*ttttttttttttttttttttttttltﬁtttttttttttttttttttttttt

4201 ;*SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

4202 :«ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

4203 *«SERVICE THE TEST FOR CHANGE IN SOF TWARE SWITCH REGISTER TRAP CALL
4204 : «WHEN OPERATING IN TTY FLAG MODE.

4205 020430 022767 000176 160472 $SCKSWR: CMP #SWREG, SWR ::1S THE SOFT-SWR SELECTED?

4206 020436 001105 BNE 15% ::BRANCH IF NO

4207 020440 105777 160470 TSTB a$TKS ::CHAR THERE?




020514
020516

020522

0
020340
020544

020546
020552

020556
020562
020564
020570
020572
020576

004567
021371

004567
021376
016746

160464
177600
000007

160434

001074

001066
157462

000001

002320
001042

160370

160364
177600

000025
001004
000006

000015
000004

000002
000006

000742
160265
000100

001160
000060

000001

160306

000001
160262
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TTY INPUT ROUTINE

BPL
MovB
BIC
CMP
BNE
CMPB
BEQ

JSR
.WORD

$GTSWR:

JSR
. WORD

15% ::1F NO, DON'T WAIT AROUND
a$TKB,-(SP) *:SAVE THE CHAR

#-C177.(SP) LiSTRIP-OFF THE ASCI!

#7.(SP)+ SIS IT A CONTROL G?

158§ “*NO, RETURN TO USEr

SAUTOB, #1 “:ARE WE RUNNING IN AUTO-MODE?

15% “:BRANCH IF YES

RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE .
$CNTLG *ADDRESS OF MESSAGE TO BE TYPED

RS, $PRINT ;GO PRINT QUT THE FOLLOWING MESSAGE .
$MSWR ;ADDRESS OF MESSAGE TO BE TYPED
SWREG,=(SP) ::SAVE SWREG FOR TYPEOUT

MOV
:» THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOC ROUTINE
WIHTOUT USING A '‘TRAP'' INSTRUCTION AS CALLED FOR BY #=xSYSMA(C*+,

- %
-

19%:

78:

9%:

20%:

10%:

MFPS
CLRB

JSR
JSR
.WORD
CLR
CLR
TSTB
BPL

MOvVB
BIC

CMP

BNE

JSR
WORD

=(SP) ;PUT THE PROCESSOR STATUS ON THE STACK

1(SP) ;HIGH BYTE CLEARED TO INSURE KERNEL MODE
;ON PSW RETURN.

PC. $TYPOC ;GO TO THE SUBROUTINE

RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.

$MNEW :ADDRESS OF MESSAGE 10 BE TYPED

-(SP) ::CLEAR COUNTER

-(SP) ::THE NEW SWR

a%TkKS : :CHAR THERE?

7% ::IF NOT TRY AGAIN

a$TKB,~(SP) ::PICK UP CHAR

#~C177,(SP) “IMAKE IT 7-BIT ASCII

(SP) ,#25 ::1S IT A CONTROL-U?

108 ::BRANCH IF NOT

RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.

SCNTLU :ADDRESS OF MESSAGE TO BE TYPED

#6,SP : : IGNORE PREVIOUS INPUT

19% :2LET'S TRY IT AGAIN

(SP) ,#15 ;1S IT A <CR>?

16% : :BRANCH IF NO

L&(SP) ::YES, IS IT THE FIRST CHAR?

11% : :BRANCH IF YES

2(SP) ,aSWwR :2SAVE NEW SWR

#6,SP ::CLEAR UP STACK

RS, $PRINT ;GO PRINT OUT THE FOLLOWING ME SSAGE .

$CRLF :ADDRESS OF MESSAGE TO BE TYPED

$INTAG #1 ::RE-ENABLE TTY KBD INTERRUPTS?

15% ::BRANCH IF NOT

#100,9%TKS : :RE-ENABLE TTY KBD INTERRUPTS
: ;RETURN

PC,STYPEC ::ECHO CHAR

(SP) ,#60 ::CHAR < 0?

18% : :BRANCH ]F YES

SEQ 0097
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CVMSAA.P11 04-AUG-81 22:59 TTY INPUT ROUTINE SEQ 0098
4264 020666 021627 000067 P (SP) 467 ::CHAR > 7?
4265 020672 003015 BGT 18% *:BRANCH IF YES
4266 020674 042726 000060 BIC #60, (SP)+ ::STRIP-OFF ASCII
4267 020700 005766 000002 ST 2(SP) 2115 THIS THE FIRST CHAR
4268 020704 001403 BEQ 17% “BRANCH IF YES
4269 020706 006316 ASL (SP) “INO, SHIFT PRESENT
4270 020710 006316 ASL (SP) 52 CHAR OVER TO MAKE
4271 020712 006316 ASL (SP) % ROOM FOR NEW ONE.
4272 020714 005266 000002 17%: INC 2(SP) *KEEP COUNT OF CHAR
42 720 056616 177776 BIS -2(SP), (SP) S:SET IN NEW CHAR
4274 020724 000705 BR 7% “iGET THE NEXT ONE
4275 020726 18%:
4276 020726 004567 000642 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE .
4277 020732 001170 _WORD  SQUES "ADDRESS OF MESSAGE TO BE TYPED
4,278 02073& 000716 BR 208 *:SIMULATE CONTROL=-U
4279 .DSABL LSB
4280
47281
428 :"tttttﬁll’ltttttttttltttttttittttlttt!*tﬁtlttttitttttttttttttt'tt
428 “*THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
4284 “xCALL:
4285 P RDCHR ::INPUT A SINGLE CHARACTER FROM THE TTY
4,286 o RETURN HERE - *:CHARACTER IS ON THE STACK
4,287 T ::WITH PARITY BIT STRIPPED OFF
4585 :
4290 020736 011646 $RDCHR: MOV (SP) ,-(SP) ::PUSH DOWN THE PC
4291 020740 016666 000004 000002 MOV 4(SP),2(SP) *:SAVE THE PS
4292 020746 105777 160162 1%: TSTB  @$TKS SWAIT FOR
4293 020752 100375 BPL 1$ ::A CHARACTER
4294 020754 117766 160156 000004 MOVB  @$TKB,4(SP) “READ THE TTY
4295 020762 042766 177600 000004 BIC BACC177>,4(SP)  ::GET RID OF JUNK IF ANY
4296 020770 026627 000004 000023 CMP 4(SP) ,#2% YIS IT A CONTROL-S?
4297 020776 001013 BNE 3$ :*BRANCH IF NO
4,298 051000 105777 160130 2%: TSTB  @$TKS “'WAIT FOR A CHARACTER
4299 021004 100375 BPL 2% -:LOOP UNTIL ITS THERE
4300 021 117746 160124 MOVB  @$TKB,-(SP) 2 GET CHARACTER
4301 021012 042716 177600 BIC #°C177,(SP) “IMAKE IT 7-BIT ASCII
4302 021016 022627 000021 CMP (SP)+,421 2:1S IT A CONTROL-Q?
4303 021022 001366 BNE 2% “:1F NOT DISCARD IT
4304 021024 000750 BR 1$ ::YES, RESUME
4305 021026 026627 000004 000021 3%: CMP 4 (SP) ,#SXON 2315 IT A RANDOM XON? :RANOO1
4306 0210 001744 BEQ 13 :;BRANCH IF YES :RANOO1
4307 021036 026627 000004 000140 CMP 4(SP) ,#140 “3IS IT UPPER CASE?
4 021044 002407 BLT 48 - :BRANCH IF YES
4309 021046 026627 000004 000175 CMP 4L(SP) ,#175 221S IT A SPECIAL CHAR?
4310 021054 003003 BGT 4% ::BRANCH IF YES
4311 021056 042766 000040 000004 BIC #40,4(SP) S:MAKE IT UPPER CASE
4312 021064 000002 4%: RT] ::6G0 BACK TO USER
1.313 :.'ttltttitttttt!tttttttIttttl!t!titttttt!tlttttttttti!ttttttttttt
4314 “%THIS ROUTINE WILL INPUT A STRING FROM THE TTY
4315 . «CALL:
4316 o RDL IN . ::INPUT A STRING FROM THE TTY
4317 T RETURN HERE “*ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
2§}g ™ ““TERMINATOR WILL BE A BYTE OF ALL 0'S
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| CYMSAA, P11 04~AUG-81 22:55 TTY INPUT ROUTINE SEQ 0099
4320 021066 01034€ $RDL IN: MOV R3,-(SP) ::SAVE R3
4321 021070 005046 CLR -(SP) ::CLEAR THE RUBOUT KEY
4 2; 021072 012703 021354 1$: MOV #STTYIN,R3 ::GET ADDRESS
4;% 021076 022703 021364 2%: (MP #STTYIN+B. RS  ;.BUFFER FULL?
4324 021102 101470 8L0S 43 ::BR IF YES
4325 -« THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SRDCHR ROUTINE
4326 “« WIHTOUT USING A ‘'TRAP'* INSTRUCTION AS CALLED FOR BY *+SYSMA(++®.
4327 021104 106746 MFPS -(SP) :PUT THE PROCESSOR STATUS ON THE STACK
4328 021106 105066 000001 CLRR 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
43 :ON PSW RETURN.
43 021112 004767 177620 JSR PC, SRDCHR :GO TO THE SUBROUT INE
43}1 051116 112613 MOVR (SP)+, (R3) ::GET CHARACTER
43 % 0 1130 122713 000177 108: (MPS #177.(R3) ::1S IT A RUBOUT
433%3% 021124 001024 BNE 5% ;:BR IF NO
4334 021158 005716 TST (SP) ::1S THIS THE FIRST RUBOUT?
4335 0211 001010 BNE 6% ::BR IF NO
433 021132 112767 000134 000212 MOVB #'\,9% ::TYPE A BACK SLASH
4337 021140 004567 000430 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4338 021144 021352 .WORD 9% :ADDRESS OF MESSAGE TO BE TYPED
4339 021146 012716 177777 MOV #-1.,(SP) ::SET THE RUBOUT KEY
4340 021152 005303 6%: DEC R3 : ;BACKUP BY ONE
4341 021154 020327 021354 CMP R3,#STTYIN ::STACK EMPTY?
4342 021160 103441 BLO 43 ::BR IF YES
4363 021162 111367 000164 MOVB (R3),9% ::SETUP TO TYPEOUT THE DELETED CHAR.
4344 021166 004567 000402 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
434S 021172 021352 LWORD 9% :ADDRESS OF MESSAGE TO BE TYPED
4346 021174 000740 Bk 2% ::G0 READ ANOTHER CHAR.
4347 021176 005716 5%: TST (SP) : :RUBOUT KEY SET?
4348 021200 001407 BEQ 7% ::BR IF NO
4349 021202 112767 000134 000142 MOVB #'\,9% ::TYPE A BACK SLASH
4350 051510 004567 000360 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4351 021214 021352 .WORD 9% :ADDRESS OF MESSAGE TO BE TYPED
4352 021216 005016 CLR (SP) ::CLEAR THE RUBOUT KEY
4353 0 1520 122713 000025 7%: CMPB #25,(R3) ::1S CHARACTER A CTRL U?
4354 021224 001004 BNE 8% ::BR IF NO
4355 0 12;6 004567 000342 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE .
4356 0 15 2 021364 .WORD SCNTLU :ADDRESS OF MESSAGE TO BE TYPED
4357 021234 716 eR 1% ::G0 START OVER
4358 021236 122713 000022 8%: CMPB #22,(R3) ::1S CHARACTER A '“R'7?
4359 021242 001014 BNE 3s : :BRANCH IF NO
4360 021244 105013 CLRB (R3) ::CLEAR THE CHARACTER
4361 021246 004567 000322 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
436§ 021252 001171 .WORD  S$CRLF :ADDRESS OF MESSAGE TO BE TYPED
4;24 g 1554 004567 000314 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4 1260 021354 .WORD STTYIN :ADDRESS OF MESSAGE TO BE TYPED
2%22 8 }ng 000705 i BR 2% ::60 PICKUP ANOTHER CHACTER
4367 021264 004567 000304 JSR RS, $PRINT ;GO PRINT OQUT THE FOLLOWING MESSAGE .
4368 021270 001170 .WORD SQUES :ADDRESS OF MESSAGE TO BE TYPED
4369 021272 000677 BR 1% ::CLEAR THE BUFFER AND LOOP
4370 021274 111367 000052 3%: MOVB (R3),9% ::ECHO THE CHARACTER
4371 021 004567 000270 JSR RS, $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4372 021304 021352 .WORD 9% :ADDRESS OF MESSAGE TO BE TYPED
437 021;03 1227;3 000015 CMPB #15,.(R3)+ ::CHECK FOR RETURN
4374 02131 001271 BNE 2% ::LO0OP IF NOT RETURN
4375 021314 105063 177777 CLRB -1(R3) ::CLEAR RETURN (THE 15)




J 8
CVMSAA  0-2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 88

CVMSAA.P1T  04~AUG-81 22:59 TTY INPUT ROUTINE SEG 0100
| 4376 021320 004567 000250 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE .
4377 851%24 001172 .WORD  SLF :ADDRESS CF MESSAGE TO BE TYPED
6378 1 58 005726 TST (SP)+ - :CLEAN RUBOUT KEY FROM THE STACK
4379 0213 012603 MOV (SP)+,R3 ::RESTORE R3
4380 051332 011646 MOV (SP) ,-(SP) S:ADJUST THE STACK AND PUT ADDRESS OF THE
4381 021334 016666 000004 000002 MOV 4(SP) ,2(SP) i: FIRST ASCII CHARACTER ON IT
4 021342 012766 021354 000004 MOV #STTYIN,4L(SP) -
438 051350 000002 RTI : :RETURN
4 0 1%5% 9%: BYTE O ::STORAGE FOR ASCII CHAR. TO TYPE
4385 02135 000 BYTE 0 : :TERMINATOR
4386 021354 000010 $TTYIN: .BLKB 8. ::RESERVE 8 BYTES FOR TTY INPUT
4387 051364 052536 005015 000 SCNTLU: .ASCIZ /*U/<15><12> - :CONTROL ‘'VU"'
4388 021371 136 006507 000012 SCNTLG: .ASCIZ /°G6/<15><12> ::CONTROL ‘G
4389 021376 005015 053523 020122 SMSWR: .ASCIZ <15><12>/5WR = /
4390 021404 020075 000
4391 021407 040 047040 053505 SMNEW: .ASCIZ / NEW =/
4392 021414 036440 000040
2%32 .SBTTL READ AN OCTAL NUMBER FROM THE TTY
4395 . '-:tttttttttttl.ttttttttttltttttt!ttttttittittﬁttttttttttttttt'tt'
4396 “*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
4397 :«CHANGE IT TO BINARY.
4398 “«THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
4399 “«OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A '"?"' WILL BE TYPED
4400 “«FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST
228% :-(T::E‘_tl BE RETYPED. THE INPUT 1S TERMINATED BY TYPING A CARRIAGE RETURN.
-. :
4403 i RDOCT ::READ AN OCTAL NUMBER
4404 i* RETURN HERE ::LOW ORDER BITS ARE ON TOP OF THE STACK
2282 i* ::HIGH ORDER BITS ARE IN SHIOCT
4407 021420 011646 $RDOCT: MOV (SP) ,~(SP) : :PROVIDE SPACE FOR THE
4408 0214% 016666 000004 000002 MOV 4(SP) ,2(SP) ;2 INPUT NUMBER
4609 0214 010046 MOV RO,-(SP) ::PUSH RO ON STACK
4610 021432 010146 MOV R1,-(SP) ::PUSH R1 ON STACK
4N ozu.gg 010246 MOV R2.-(SP) ::PUSH R2 ON STACK
441g 0214 1%:
441 ;* THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SRDLIN ROUTINE
4414 s+ WIHTOUT USING A ‘‘TRAP'' INSTRUCTION AS CALLED FOR BY »»SYSMA(»~+,
4415 021436 106746 MF PS -(SP) ;PUT THE PROCESSOR STATUS ON THE STACK
4419 021440 105066 000001 CLRB 1(SP) HIGH BYTE CLEARED TO INSURE KERNEL MODE
441 :ON PSW RETURN.
L6418 N21444 004767 177416 JSR PC. $SRDLIN :GO TO THE SUBROUT INE
4419 1450 012600 MOV (SP)+ ,R0O ::GET ADDRESS OF 1ST CHARACTER
u.go 1452 010067 000102 MOV RO,5% ::AND SAVE IT
462 1456 005001 CLR R1 ::CLEAR DATA WORD
4422 021460 005002 CLR R2
4623 021462 112046 2%: MOVB (RO)+,=(SP) ;:PICKUP THIS CHARACTER
4424 1464 001420 BEQ 3% ::1F ZERO GET OUT
4625 021466 122716 000060 . (MPK #'0,(SP) ::MAKE SURE THIS CHARACTER
44 021472 003026 BGT A 9 :21S AN OCTAL DIGIT
44 021474 122716 000067 (MPR #'7,(SP)
&4 021500 002423 BLT 4%
44 021502 006301 ASL R1 ;.%2
44 0215064 006102 ROL R2
4631 021506 006301 ASL R1 L
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READ AN OCTAL NUMBER FROM THE TTY

ROL
ASL
ROL
BIC
ADD

(213
3%: TST
MOV
MOV
MOV
MOV
MOV
RTI
4%: TST
CLRB
JSR
5%: .WORD
JSR
.WORD

BR
$HIOCT: .WORD

R2

R1

R2
#-C7,(SP)
(SP)+,R1

2%

(SP)+
R1,12(SP)
R2,$HIOCT
(SP)+,R2
(SP) +,R1
(SP)+,R0O

(SP) +
(RO)

85. $SPRINT
RS, SPRINT

$QUES
1%
0

::*8

;:STRIP THE ASCII JUNK
::;ADD IN THIS DIGIT

:.LOOP
::CLEAN TERMINATOR FROM STA(K
;sSAVE THE RESULT

::POP STACK INTO RZ2

::POP STACK INTO R1

::POP STACK INTO RO

:JRETURN

::CLEAN PARTIAL FROM STACK

::SET A TERMINATOR

:GO PRINT OUT THE FOLLOWING MESSAGE.

;GO PRINT OUT THE FOLLOWING MESSAGE.
:ADDRESS OF MESSAGE TO BE TYPED
::TRY AGAIN

::HIGH ORDER BITS GO HERE

"ttitttttttttﬁttttitttttt'ttttttttlltﬁ‘tttttt'ttttttittilﬂtttﬁti

:* SUBROUTINE TO gASS RELOCATED MESSAGE ADDRESSES TO THE $TYPE ROUTINE.

s+ (CALL:

-

JSR
<MESSAGE

RS.
VIRTUAL ADDRESS>

$PRINT

"'t*itttttttt'tttttt*t'ttttt‘titi.ttttttttit*tilltt.ttttttt*‘ltt

$PRINT: MOV
ADD

(R5)+, 1%
RELOCF, 1%

;GET THE MESSAGE VIRTUAL ADDRESS.
sMAKE IT PHYSICAL.

:x THE NEXT TWO INSTRUCTIGNS PROVIDE AN INTERFACE TO THE STYPE ROUT INE
“x  WIHTOUT USING A ''TRAP'' INSTRUCTION AS CALLED FOR BY **SYSMA(**.

MFPS
CLRB

JSR

1%: . WORD

RTS

=(SP)
1(SP)

PC. $TYPE
0

R5

.SBTTL TYPE ROUTINE

:PUT THE PROCESSOR STATUS ON THE STACK
:HIGH BYTE CLEARED TO INSURE KERNEL MODE
;ON PSW RETURN.

;GO TO THE SUBROUTINE

:gg¥63£~5 THE PHYSICAL MESSAGE ADDRESS.

"ttttti.*ttﬁtttt*tltlittittttttI*Ittﬁi*tittt*t'tttlttiiilltittit

“*ROUTINE TO TY
“«THE ROUTINE WI

*NOTE3:
- %
s=CALL:

;*1) USING A TRAP INSTRUCTION

% TYPE
;*OR
o TYPE

. ME SADR

. %

$TYPE: TSTB

PE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 BYTE.

LL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

$SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
$FILLC CONTAINS THE CHARACTER TO FILL AFTER.

.MESADR

$TPFLG

: :MESADR IS FIRST ADDRESS OF AN ASCIZ STRING

;:1S THERE A TERMINAL?

SEQ 0101
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TYPE ROUTINE

1%:

61%:
62%:
2%:

60%:
3%:

4%:

5%:
6%:

7%:

8%:
9%:

$TYPEC:

101%:

DECB
BR

;HORIZONTAL TAB

MovB
JSR
BITB

TST

18

3s

RO,-(SP)

@2 (SP) ,RO
#APTENV, SENV

62%
#APTSPOOL , SENVM

62%
RO.61%
PC,SATY3

0
#APTCSUP, SENVM

60%
(RO)+,=(SP)
48

(SP)+
(SP)+,RO
#2,(SP)

#HT, (SP)
8$
#CRLF , (SP)
5%

(SP)+
RS,
SgHARCNT

2
PC,S$TYPEC
$FILLC,(SP)+

2%

$NULL ,=(SP)
1(SP)

6%
PC,STYPEC
$CHARCNT
7%
PROCESSOR
' ,(SP)
PC,STYPEC
g;.SCHARCNT

(SP)+
2%

as$TKS

108

a$TKB, - (SP)
#177600, (SP)
#SXOFF , (SP)
1028

$PRINT

;:BR IF YES

::HALT HERE IF NO TERMINAL
:sLEAVE

::SAVE RO

::GET ADDRESS OF ASCIZ STRING
::RUNNING IN APT MODE

2:NO,GO CHECK FOR APT CONSOLE
::SPOOL MESSAGE TO APT

::NO,GO CHECK FOR CONSOLE
::SETUP MESSAGE ADDRESS FOR APT
::SPOOL MESSAGE TO APT

: :MESSAGE ADDRESS

::APT CONSOLE SUPPRESSED
::YES,SKIP TYPE OUT

::PUSH CHARACTER TO BE TYPED ONTO STACK
:2BR IF IT ISN'T THE TERMINATOR
::IF TERMINATOR POP IT OFF THE STACK
:2RESTORE RO

::ADJUST RETURN PC

: RETURN

::BRANCH IF <HT>

; ;BRANCH IF NOT <CRLF>

::POP <CR><LF> EQUIV
:GO PRINT OUT THE FOLLOWING MESSAGE.

::CLEAR CHARACTER COUNT

::GET NEXT CHARACTER

::G0 TYPE THIS CHARACTER

::1S IT TIME FOR FILLER CHARS.?
::IF NO GO GET NEXT CHAR.

::GET # OF FILLER CHARS. NEEDED
::AND THE NULL CHAR.

::DOES A NULL NEED TO BE TYPED?

::BR IF NO--GO POP THE NULL OFF OF STACK

2260 TYPE A NULL
;2D0O NOT COUNT AS A COUNT
;:LOOP

::REPLACE TAB WITH SPACE
::TYPE A SPACE

::BRANCH IF NOT AT

::TAB STOP

::POP SPACE OFF STACK
::GET NEXT CHARACTER

::CHAR IN KYBD BUFFER?
::BR IF NOT

::GET CHAR

::STRIP EXTRANEOUS BITS
::WAS CHAR XOFF

::BR IF NOT

SEQ 0102
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454k 022066 105777 157044

4s4s 022070 100375

c3le 055072 117716 157040

(307 055076 042716 177600

4308 055102 129716 000021

4349 092106 001366

4350 022110

4331 092110 005726

4352 022112

(335 055115 105777 157022

455 022116 100375

4335 055120 116677 000002 157014

(338 055156 120766 000015 000002

4387 05515 001003

4338 035136 105067 000014

4389 022142 000406

4380 035144 122766 000012 000002

4361 092152 001402

1362 0399136 105207

4363 022156

i364 033160 000207

4565

4566

4567

4568

4369 022162 112767 000001 000376

2370 033170 113767 000001 000366

4371 022176 03

4372 095200 112767 000001 000360

457% 022206

4574 022906 010046

4575 092210 010146

4376 099912 105767 000346

4377 099316 001450

4378 035520 122767 000001 156766

4379 022296 001031

4380 099930 132767 000100 156757

4381 022936 001425

4382 022040 017600 000K

i38% 099944 062766 000002 000004

4384 022252 005767 156716

4385 022956 001375

4386 022060 010067 156724

4587 0 ?41%70

4388 022966 001376

4389 02270 166700 156714

4390 7%

4391 76 010067 156710

4392 020303 012767 000004 156664

4398 02231 13

4596 022312 01768 000016

4595 062766 000002 000004

45 36 0lérde 15544l -

4397 029332 004767 177266

4398 022336 000000

4399 02340
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TYPE ROUTINE

102%:
10%:

1%:

$CHARCNT : . WORD

TSTB
BPL

BIC

BEQ
INCB

$TYPEX: RTS
.SBTTL APT COMMUNICATIONS ROUTINE

- *ttttttl’ttit**t'titttt*i'tttltﬁhﬁtﬁtt***ttttttt**lttttt*ttttttt

$ATY1: MOVB  #1.$FFLG
$SATY3: MOVB  #1.SMFLG
BR $ATYC
$ATY4: MOVB  #1,$FFLG
$ATYC:
MOV RO,-(SP)
MOV R1.=(SP)
TSTB  SMFLG
BEQ 5%
CMPB  HAPTENV,SENV
BNE 3
BITB  AAPTSPOOL,SENVM
BEQ 33
MOV a4 (SP) ,RO
ADD #2.4(SP)
1$: ST $MSGTYPE
BNE 1%
MOV RO, SMSGAD
28: ISTB  (RO)+
BNE 28
SUB $MSGAD , RO
ASR RO
MOV RO, SMSGLGT
MOV #4 . SMSGTYPE
BR 5%
3$: MOV 34 (SP) ,4$
ADD #2,4(SP)
MOV 177776 ,~(SP)
JSR PC,$TYPE
g:: WORD O

asTKB, (SP)
#177600, (SP)
#SXON, (SP)
1018

(SP) +
as$TPS

108
2(SP) ,a$TPB
#gR.Z(SP)

1
$CHARCNT
$TYPEX
#LF ,2(SP)
$STYPEX
(PC)+

0

PC

::WAIT FOR CHAR
::GET CHAR
:2STRIP IT
;3WAS IT XON?
:2BR IF NOT
:2FIX STACK

;;WAIT UNTIL PRINTER IS READY

;:LOAD CHAR TO BE TYPED INTO DATA REG.

::1S CHARACTER A CARRIAGE RETURN?
: :BRANCH IF NO

::EE?;—CLEAR CHARACTER COUNT

::1S CHARACTER A LINE FEED?

: :BRANCH IF YES

::COUNT THE CHARACTER
:2CHARACTER COUNT STORAGE

::TO REPORT FATAL ERROR
;:TO TYPE A MESSAGE

::TO ONLY REPORT FATAL ERROR

::PUSH RO ON STACK
::PUSH R1 ON STACK
::SHOULD TYPE A MESSAGE?
:2IF NOT: BR
: :OPERATING UNDER APT?
::IF NOT: BR
::SHOULD SPOOL MESSAGES?
:2IF NOT: BR
:2GET MESSAGE ADDR.

::BUMP RETURN ADDR.
:;SEE IF DONE W/ LAST XMISSION?
:2IF NOT: WAIT
::PUT ADDR IN MAILBOX
::FIND END OF MESSAGE

::SUB START OF MESSAGE

;2GET MESSAGE LNGTH IN WORDS
;:PUT LENGTH IN MAILBOX
:;TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR L INKAGE
- -BUMP RETURN ADDRESS

::PUSH 177776 ON STACK

*:CALL TYPE MACRO

SEQ 0103
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02230 105767 000221 1STB SLFLG ::SHOULD LOG AN ERROR?
4,601 Oss 001285 BEQ 108 :2IF NCT: BR
660% 0 017 000004 MOV ?4(SP) ,RO . ::GET ERROR #
4603 022352 062766 000002 000004 ADD #2.4(SP) ::BUMP RETURN ADDR.
4604 8 012701 001334 MOV #SASTAT ,R1 ::POINT TO TABLE START
4605 005711 6%: TST (R1) ::END OF TABLE?
4606 0% 1004604 8M] 8% ::1F SO: BR
4607 0 7g 830021 cMP RO, (R1)+ : :PROPER ENTRY?
4608 02237 1406 BEQ 9% ;:1F SO: BR
4609 022374 005721 TST (R1)+ : :MOVE PAST COUNTER WORD
4610 022376 000772 B8R 6% : :KEEP LOOKING
4611 022400 026701 157076 8%: CMP $APTR,R1 ::TABLE FULL?
4615 8 404 001402 BEQ 108 ::IF SO: BR == NO MORE ROOM
461 2%406 010021 MOV RO, (R1)+ ::SET UP NEW ENTRY
4614 022410 005211 9%: INC (R1) ::BUMP ERROR COUNT
4615 0226412 105767 000150 10%: TSTB $FFLG - :SHOULD REPORT FATAL ERROR?
4616 022416 001416 BEQ 12% ::IF NOT: BR
4617 0224 005767 156570 TST SENV : :RUNNING UNDER APT?
4618 022424 001413 BEQ 12% ::IF NOT: BR
4619 0 54 6 005767 156542 11$: TST $MSGTYPE ::FINISHED LAST MESSAGE?
4 022432 001375 BNE 11% ::1F NOT: WAIT
4621 02264 017667 000004 156534 MOV @4 (SP) ,$FATAL  ;;GET ERROR #
4 g 022442 062766 000002 000004 ADD #2.,4(SP) ::BUMP RETURN ADDR.
225 O% 450 005267 156520 INC $SMSGTYPE ::TELL APT TO TAKE ERROR
4 022454 105067 000106 12%: CLRB $FFLG ::CLEAR FATAL FLAG
4625 025460 105067 000101 CLRB SLFLG ::CLEAR LOG FLAG
4626 82 464 105067 000074 CLRB $MFLG ::CLEAR MESSAGE FLAG
4627 022470 012601 MOV (SP)+,R1 ::POP STACK INTO R1
4628 022472 012600 . MOV (SP)+,R0 : :POP STACK INTO RO
46;8 022474 000207 RTS PC : :RETURN .
46 022476 $ATY6:
46;1 0 3476 010046 MOV RO,-(SP) ::PUSH RO ON STACK
46 g 022500 016700 156776 MOV $APTR.RO
4633 ‘022504 162700 001334 SUB #SASTAT RO ::GET SIZE OF STAT TABLE
4634 022510 005767 156460 1$: TST $MSGTY ::SEE IF DONE LAST COMMUNICATION
4635 514 001375 | BNE 1% ::1F NOT: WAIT
4636 §16 010067 156470 MOV RO, $MSGLG ::SET MESSAGE LENGTH
4637 5;8 015767 001334 156460 MOV HSASTAT ,$MSGAD ;;SET MESSAGE ADDR.
4638 5 012767 000002 156436 MOV #2.8MSGTY ::TELL APT TO TAKE STATS.
4639 536 012600 MOV (SP)+,R0 ;;POP STACK INTO RO
4640 2540 000207 RTS PC : ;RETURN
W41 0 Sks $ATY7:
464 542 010046 MOV RO,-(SP) ::PUSH RO ON STACK
464 544 012701 001334 MOV #SASTAT ,R1 ::GET START OF TABLE
L4644 550 005721 1%: TST (R1)+ ::END OF TABLE?
4645 §5¢ 100402 BM] 2% ::1F SO: BR
4646 554 0050;1 CLR (R1)+ ::CLEAR ERROR COUNT
L64L7 556 000774 BR 1% : :KEEP CLEARING
4648 560 2%:
4649 560 012600 MOV (SP)+,R0 ::POP STACK INTO RO
4650 562 000207 RTS PC : :RETURN
4651 564 $MFLG: .BYIE O : :MESSG. FLAG
4652 022565 $LFLG: .BYTE 0 ::L0G FLAG
4653 022566 $FFLG: .BYTE O ::FATAL FLAG
4654 022570 .EVEN .

4655 000200 APTSI12E=200
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000001
000100
000040

020200
000020

000055 000001
155702

023012
000040
023002

000001 177777
000060
000040

157110

B 9
04-AUG-81
APT COMMUNICATIONS ROUTINE

APTENV=001
APTSPOOL=100
APTCSUP=040

p :Ct'i’l*tt.tﬁI.l.it.ittititt‘ﬁt‘i.Qttitttttt""'.."ttiti.ttl‘t‘ L]

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

-«THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT
-«SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
-«NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
“«BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
:*REPLACED WITH SPACES.

;=CALL:
%

23:00 PAGE 93

: MOV NUM, = (SP) .:PUT THE BINARY NUMBER ON THE STACK
T TYPDS *%G0 TO THE ROUTINE
$TYPDS:
MOV RO, ~-(SP) ::PUSH RO ON STACK
MOV R1.=-(SP) *2PUSH R1 ON STACK
MOV R2.=-(SP) **PUSH R2 ON STACK
MOV R3.-(SP) *“PUSH R3 ON STACK
MOV RS.-(SP) ““PUSH R5 ON STACK
MOV #20200,-(SP)  ::SET BLANK SWITCH AND SIGN
MOV 20(SP) .RS “:GET THE INPUT NUMBER
8PL 1% “BR IF INPUT IS POS.
NEG RS “MAKE THE BINARY NUMBER POS.
MOVB  #'=.1(SP) “IMAKE THE ASCII NUMBER NEG.
1%: MOV RELOCF, RO “GET RELOCATION FACTOR.
MOV #$DBLK .R3 *.SETUP THE OUTPUT POINTER
ADD RO, R3 *ADD IN RELOCATION FACTOR.
MOVB  #' ,(R3)+ “.SET THE FIRST CHARACTER TO A BLANK
28: CLR R2 “:CLEAR THE BCD NUMBER
MOV $DTBL(RO),R1  ::GET THE CONSTANT
3$: SUB  R1.RS ““FORM THIS BCD DIGIT
BLT 43 *:BR IF DONE
égc gg 2 INCREASE THE BCD DIGIT BY 1
48: ADD R1.RS -:ADD BACK THE CONSTANT
ST R2 ““CHECK IF BCD DIGIT=0
BNE 58 TSFALL THROUGH IF 0
TSTB  (SP) ““STILL DOING LEADING 0'S?
BM] 78 “:BR IF YES
5% : ASLB  (SP) 2 iMSD?
BCC $ ::BR IF NO
MOVB  1(SP).-1(R3)  ::YES=-SET THE SIGN
6$: BIS #'0,R2 “IMAKE THE BCD DIGIT ASCII
7%: BIS #' .R2 “MAKE IT A SPACE IF NOT ALREADY A DIG
MOVB  R2,(R3)+ ““PUT THIS CHARACTER IN THE OUTPUT BUF
ST (RO) + 2 JUST INCREMENTING
CMP 20, EIGHT -CHECK THE TABLE INDEX
BLO 23 ‘GO DO THE NEXT DIGIT
BHI 1 1:60 TO EXIT
MOV RS.Rc¢ 2:GET THE LSD
BR X3 1260 CHANGE TO ASCII
8$: TSTB  (SP)+ ““WAS THE LSD THE FIRST NON-ZEROQ?
BPL 0% “:BR IF NO

SEQ 0105
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4712 022740 116662 177777 177776 MOVB -1(SP) ,=2(R3)  ;:YES--SET THE SIGN FOR TYPING

471 0% 7646 105013 9% : CLRB (R3) ::SET THE TERMINATOR

4714 022750 012605 MOV (SP)+,RS ::POP STACK INTO RS

4715 022752 012603 MOV (SP)+_R3 ::POP STACK INTO R3

4716 022754 012602 MOV (SP)+,R2 ::POP STACK INTO R2

4717 022756 012601 MOV (SP)+,R1 ::POP STACK INTO R1

4718 022760 012600 MOV (SP)+,R0 ::POP STACK INTO RO

4719 022762 004567 176606 JSR RS, SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE.

4720 02 ;96 023012 .WORD  $DBLK -ADDRESS OF MESSAGE TO BE TYPED

4721 022770 016666 000002 000004 MOV 2(SP) ,4(SP) ::ADJUST THE STACK

4722 022776 012616 MOV (SP)+, (SP)

L723% 05 000002 RTI ::RETURN TO USER

4724 0 2 023420 $DTBL: 10000.

4725 02 001750 1000.

4726 023006 000144 100.

4727 023010 000012 10.

4728 023012 000004 $DBLK: .BLKW &

2; _SBTTL BINARY TO OCTAL (ASCII) AND TYPE

4731 ;;tttttttttttt*tttttttitttttt**tttttttttttttttttt*ttttttttttttttt

4732 “*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT

4733 -*0OCTAL (ASCII) NUMBER AND TYPE IT.

2;% :tgnfos---emsn HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
-. :

4736 ;* MOV NUM, - (SP) s ;NUMBER TO BE TYPED

4737 i TYPOS ‘ ::CALL FOR TYPEOUT

4738 ;% .BYTE N S:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE

473%9 1% BYTE M ::M=1 0R 0

4740 i ::1=TYPE LEADING ZEROS

2;23? ;* - :0=SUPPRESS LEADING ZEROS
-

4743 i *$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

4744 :*$TYPOS OR $TYPOC ‘

4745 ;*=CALL: ,

4746 i MOV NUM, - (SP) : :NUMBER TO BE TYPED

2;2; i* TYPON ::CALL FOR TYPEOUT
- &

4749 - *$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

4750 s*CALL:

4751 2 MOV NUM, - (SP) : :NUMBER TO BE TYPED

2;; % TYPOC ::CALL FOR TYPEOUT

4754 023C22 017646 000000 $TYPOS: MOV a(SP) ,~(SP) ::PICKUP THE MODE

4755 oe30§2 116667 000001 000213 MOVB 1(SP) ,SOF ILL +:LOAD ZERO FILL SWITCH

4756 0230 112667 000211 MGVB (SP)+,$OMODE+1 ;;NUMBER OF DIGITS TO TYPE

4757 023040 062716 000002 ADD #2,(SP) : :ADJUST RETURN ADDRESS

4758 023044 000406 BR $TYPON

4759 023046 112767 000001 000173 S$TYPOC: MOVB #1,80FILL ::SET THE ZERO FILL SWITCH

4760 023054 112767 000006 Q00167 MOVB #6, SOMODE +1 ::SET FOR SIX(6) DIGITS

4761 0 112767 000005 000156 S$TYPON: MOVB #5,S0CNT -:SET THE ITERATION COUNT

L?bg 0230 010346 MOV R3,-(SP) ::SAVE R3

4763 023072 010446 MOV R4 ,~(SP) : :SAVE Ré&

4764 023074 010546 MOV R5,-(SP) : :SAVE RS

4765 8 3076 116704 000147 MOVB $OMODE +1,R4 2:GET THE NUMBER OF DIGITS TO TYPE

4766 3102 005404 NEG R4

4767 023104 062704 000006 ADD #6,R4 ; 2SUBTRACT IT FOR MAX. ALLOWED
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4768 023110 110467 000134 MOVB R4, SOMODE ::SAVE IT FOR USE
4769 0 g‘lﬂ 116704 000127 MOVB $OFILL R4 ::GET THE ZERO FILL SWITCH
4770 023 016605 000012 MoV 12(SP) RS ::PICKUP THE INPUT NUMBER
4771 023124 005003 CLR R3 ;:CLEAR THE OUTPUT WORD
4772 023126 006105 1%: ROL RS ::ROTATE MSB INTO '°'C*'
4773 023 000404 BR 3% ::G0 DO MSB
4774 023132 006105 2%: ROL RS ::FORM THIS DIGIT
4775 023 006105 ROL RS
4776 Osgl 36 006105 ROL RS
4777 023140 010503 MOV R5.R3
4778 023142 006103 3%: ROL R3 ::GET LSB OF THIS DIGIT
4779 8 144 105367 000100 DE(CB $OMODE ::TYPE THIS DIGIT?
4780 150 100017 BPL 7% :2BR IF NO
4781 023152 042703 177770 BIC #177770,R3 :2GET RID OF JUNK
4 023156 001002 BNE 4% ::TEST FOR 0
4783 0 2160 005704 : TST R4 : :SUPPRESS THIS 0?
4784 023162 001403 BEQ 5% :2BR IF YES
4,785 023164 005204 4%: INC R4 ::DON'T SUPPRESS ANYMORE 0°'S
4786 023166 052703 000060 BIS #'0,R3 ::MAKE THIS DIGIT ASCII
4787 023172 052703 000040 5%: BIS #' ,R3 ::MAKE ASCII IF NOT ALREADY
4788 023176 110367 000042 MOVB R3.,8% ::SAVE FOR TYPING
4789 023202 004567 176366 JSR RS. $PRINT :GO PRINT OUT THE FOLLOWING MESSAGE.
4790 023206 023244 .WORD 8% :ADDRESS OF MESSAGE TO BE TYPED
47 023%10 105367 000032 7%: DECB $OCNT ::COUNT BY 1
4792 023214 003346 BGT 2% :2BR IF MORE TO DO
4793 023216 002402 BLT 6% ::BR IF DONE
%794 023220 005204 INC R4 :INSURE LAST DIGIT ISN'T A BLANK
4795 023222 000743 BR 2% ::G0 DO THE LAST DIGIT
4796 023224 012605 6%: MOV (SP)+ RS ::RESTORE RS
4797 023258 012604 MOV (SP) + R4 : :RESTORE R4
4798 0232 012603 MoV (SP)+,R3 ::RESTORE R3
4799 023232 016666 000002 000004 MOV 2(SP) ,4(SP) ::SET THE STACK FOR RETURNING
4800 023240 012616 MOV (SP)+, (SP)
4801 023242 000002 RTI ::RETURN
4802 023244 000 8%: BYTE 0 ::STORAGE FOR ASCII DIGIT
4803 023245 000 .BYTE 0 : :TERMINATOR FOR TYPE ROUTINE
4804 023246 000 $OCNT: .BYTE 0 ::0CTAL DIGIT COUNTER
4B0S 023247 000 $OFILL: .BYTE 0 ::ZERO FILL SWITCH
4806 023250 000000 $OMODE : .WORD 0 ::NUMBER OF DIGITS TO TYPE
4,807 :ERROR TRAP SERVICE ROUTINE
4808 023252 005727 ERRTRP: TST (PC)+ :CHECK IF PREV TRAP TO 4 REPORTED
4809 02 254 000000 1%: .WORD 0 :CONTAINS ERROR REPORTED FLAG
4810 023256 001010 BNE 2% :BRANCH IF NOT REPORTED
4811 023260 005267 177770 INC 1% :SET DOUBLE TRAP FLAG.
481 02 011667 155666 MoV (SP), $TMP3 :SAVE THE BAD PC FOR TYPOUT.
481 023270 004767 174372 JSR PC, $ERROR :**x ERROR *** (GO TYPE A MESSAGE)
4814 023274 000031 .WORD 31 :ERROR TYPE CODE.
4815 023276 000401 BR 35 :SKIP HALT
4816 023 000000 2%: HALT :ERROR! SECOND TRAP TO 4 OCCURRED
4817 :BEFORE FIRST WAS PRINTED
4818 023302 005067 177746 3%: CLR 1%
4819 023306 000002 RTI :RETURN TO PROGRAM AND TRY TO RECOVER
4821 .SBTTL PHYSICAL ADDRESS TYPE ROUTINE
482 -+ ROUTINE TO TYPE A PHYSICAL ADDRESS (22 BITS).

4823 023310 $TYPAD:
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PHYSICAL ADDRESS TYPE ROUTINE

4%:

1%:

MOV RO,-(SP) ::PUSH RO ON STACK
MOV R1,=-(SP) ::PUSH R1 ON STACK
MOV R2.-(SP) ::PUSH R2 ON STACK
MOV R3.-(SP) ::PUSH R3 ON STACK
MOV 12(SP), R2 :GET BASE ADDRESS

CLR R2 ;WORKING & INDEX REGISTER

TST MMAVA ;CHECK FOR MEM MGMT AVAILABLE
BEQ 1% ;BRANCH IF NO MEM MGMT

BIT ", A¥SRO  ;CHECK IF MEM MGMT ENABLED

BEQ 1% ;BRANCH IF MEM MGMT NOT ENABLED
MOV R2, R1 :COPY VIRTUAL ADR

ROL R1 ;SHUFFLE BITS 13,14,15 INTO 1,2.3
ROL R1

ROL R1

ROL R1

ROL R1

B8IC #177761, R ;CLR ALL EXCEPT BITS 1,2.3

ADD #KIPARO, R1 ;SET TO APPROPRIATE PAR

MOV (R1), Rl sGET CONTENTS OF PAR

MOV #6, RO ;SET UP COUNTER

ASL R1 ;SHIFT PAR

ROL R3 ;SAVE OVERFLOW BITS

S08 RO, 4% sCOUNT SIX SHIFTS

BIC #160000, RZ ;SAVE BANK BITS

ADD R1. R2 ;COMPUTE PHYSICAL ADDRESS
ADC R3 ;MAKE SURE CARRY ISN'T LOST!
ASL R2 ;FIRST DIGIT TO R3

ROL R3

ROR ;RESTORE R2 FOR BITS 14-0

R2
MOV R3,-(SP) ::SAVE R3 FOR TYPEOUT
::TYPE ADDRESS BITS 21-15
THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
WIHTOUT USING A ‘‘TRAP'"' INSTRUCTION AS CALLED FOR BY **SYSMA(w*.
MFPS =(SP) ;PUT THE PROCESSOR STATUS ON THE STACK
CLRB 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
:ON PSW RETURN.
JSR PC, $TYPOS ;GO TO THE SUBROUTINE
BYTE 3 ;;TYPE 3 DIGIT(S)
JYIE - 1 ::TYPE LEADING ZEROS
MOV R2,-(SP) ::SAVE RZ2 FOR TYPEOQUT
;:TYPE ADDRESS BITS 14-0
THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
WIHTOUT USING A ‘‘TRAP'' INSTRUCTION AS CALLED FOR BY **SYSMA(w+.
MFPS =(SP) :PUT THE PROCESSOR STATUS ON THE STACK
CLRB 1(SP) :HIGH BYTE CLEARED TO INSURE KERNEL MODE
;ON PSW RETURN.
JSR PC, $TYPOS ;GO TO THE SUBROUTINE
BYIE 5 ::TYPE 5 DIGIT(S)
BYTE 1 ::TYPE LEADING ZEROS
MOV (SP)+,R3 ;;POP STACK INTO R3
MOV (SP)+,R2 ;;POP STACK INTO R2
MOV (SP)+,R1 ;:POP STACK INTO R1
MOV (SP)+,RO ::POP STACK INTO RO
MoV (SP)+, (SP) ;ADJUST THE STACK TO CLEAR DATA
RTS PC ;RETURN

SEQ 0108



F 9
6K VER MACY11 30(1046) 04-AUG-B1 23:00 PAGE 97 ’

| (VMSAA  0-2 MEGAWORD MEMORY EXERCISER, 1
CVMSAA.P11  04=AUG=81 22:59 STANDARD PROGRAM ME SSAGES SEQ 0109
4880 .SBTTL STANDARD PROGRAM MESSAGES
‘u1 :.' .t"....-....t..t""......tt..itl...t‘.t".t.‘...iiti-t't!..&.
4 *VARIOUS MESSAGE PRINTOUTS USED THRUOUT
488 *THE PROGRAM
‘w . 't.t....t"‘ﬁtl’..t..t""‘..t.‘.t'i"ttiﬁ..tI.....'!t!ll't‘Qtttt

4385 05%&72 005015 052113 030461 MMAMES: .ASCIZ <15><12>°KT11 (MEMORY MANAGEMENT) AVAILABLE"'
500 024040 042515 047515
4BB7 023506 054522 046440 047101
4888 023514 043501 046505 047105
4889 023522 024526 040440 040526
4890 0235 046111 041101 042514

4&”&)?%; 000
k89§ 0235 g&s 031012 020062 AVAL22: .ASCIZ <15><12>'22 BIT ADR AVAIL'<15><12>
4893 023544 044502 020126 042101
4894 gg!gzg 020122 053101 044501

006 0000
02%5?‘ 005015 042515 047515 MEMMES: .ASCIZ <15><12>'MEMORY MAP:'
572 0545;2 046440 050101

023600 000072
4899 023602 005015 040520 044522 MIMAP: .ASCIZ <15><12>'PARITY MEMORY MAP:®

000
043012 047522 FROM:  .ASCIZ <15><1Z>'FROM '

04 000040 10: ASCIZ " 10°
047111 052523 INSUFF: .ASCIZ <15><12>'INSUFFICIENT MEMORY...FIRST 16K NOT ALL THERE !’

S
38
o0
o

S

—_ -2
-y ¥

&~
8
AV, ]
o
roroOnND
&
W
~
v
m—l—l-—log
-
Ogmommo

R

b

=2%8

—

-d

R

n

wvh

-l

Y

8-:-:

~
QO
wvir
-~
N —
oW

N —
ol
oo
o~
——
now
S0

020114
051105 020505

047012 020117 MTR: LASCIZ <15><12>'NO PARITY REGISTERS FOUND'

o~
O
—
o
o
no
~
oH
RRAGRAARS
S OWH—=NOW
...-.Ag
RR2
o
o~
o
—
o
-

&
00
—
wr
oo
W
N~
n
(V¥
o3
—

R
HCOCowm
R
W
v
o
W
o
v
e
wn
-
-

»H

2

®

o

o

w

N

&

o

SGRGR

R
o
——

OO = =R

Qowiln

000
051505 PWRMSG: .ASCIZ <15><12>'RESTARTING AFTER A POWER FAILURE '<15><12>

o e
000
Wi
loleole]
n
228
Pt
o
oo
RROSR
OONOOO _ NN=O
i o Py
=R~ SN
o
no
o
—

~

0

o

N

&

o

N

»
—‘g—'NNON—' N

NOPES: .ASCIZ <15><12>'NO PARITY ERRORS FOUND ON MEMORY SCAN'<15><12>

o~
0
o
oo~
80
o
o
o
23
i
mmh§—--o
—=SO=HHOO

VO NN~ -

PROREL: .ASCII <15><12>'PROGRAM NOW RESIDES BACK AT 0 TO 8K'

o
VOO NN=O0N IR ==L
o
g
£
o

o
v
o9
S22
ST
RSRRRRS
PNOWVINWNO O W =2 \UN
AP\ 2 () = e ) —h =

o
v
o




l
|

024556

04~AUG-81

020060

282
aogw-n
U=t = A DNO —
=S ON) = =
=N OWVIN

-
-
wh

SR2RSRS
nNPOVOO~N—
-k O == 2O
SNESREZRTS!
W ==5w
& R
o

)~

051523

040514
042104
020072

22000 olele]
HNrnonornn S
NNOO =00

v &
S NIO = NININES = O —
VIS WO N —=OWnniN

CVHSAA 0-2 MEGAWORD MEMORY EXERCISER,
| CVMSAA.P 1 22:59

052111
064524
047506
046522
0467125
005015

051101

000040
046440
020131

052123
042522
020040

G 9
16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 98
STANDARD PROGRAM MESSAGES

MX1:

MX2 :
NOMEM:

FADMES :

LADMES :

BADADR:

CONST:

UNEXPT :

PRELOC:

MTOE :

.ASCIZ

.ASCIZ

LASCIZ
LASCIZ

LASCII

.ASCIZ

LASCIZ

.ASCIZ

.ASCIZ

.ASCIZ

LASCIZ

LASCIZ

<15><12> HIT CONTINUE FOR NORMAL RUNNING'<15><12>

<15><12>"PARITY REGISTER AT '

' CONTROLS '
<15><12>"'NO MEMORY FOUND.'

<15><12><12><12>' INPUT ALL PARAMETERS IN OCTAL.'

<15><12>'FIRST ADDRESS:
<15><12>'LAST ADDRESS: '

<15><12>"'?ADDRESS IN UNMAPPED BANK?'
<15><12>*SELECT CONSTANT:'

<15><12>"UNEXPECTED MEMORY PARITY ERROR'

<15><12>'PROGRAM RELOCATED TO '

<15><12>"MORE THAN ONE PARITY ERROR FOUND.'

e ————

SEQ 0110



H 9
' CVMSAA  0=2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046) 04=-AUG-81 23:00 PAGE 99
iCVHSAA.P11 04~-AUG-81 22:59 STANDARD PROGRAM MESSAGES SEQ 0111

4992 024564 05204C 040510 020116
4993 854572 047117 020105 040520

4996 024614 052517 2116 000056
0050 1523 047101 SCANM: _ASCIZ <15><12>'SCANNING MEMORY FOR BAD PARITY.®
3516 046440 :
4999 046505 1117 020131

0
5001 024652 020104 040520 044522

024660 000056
5003 0%46?4 005015 040520 044522 PEWNC: .ASCIZ <15><12>'PARITY ERROR WILL NOT CLEAR.'
5004 024672

054526 042440 051122

5005 024700 051117 053440 046111
024706 020114 047516 020124

5007 024714 046103 040505 027122

S 047012 020117 NOMTST: .ASCIZ <15><12>'NO MEMORY TESTED.'
5 047515 054522
0 051388 042524

5013 024747 015 051412 044513 SKPMES: .ASCIZ <15><12>'SKIPPING TEST #'
5014 024754 050120 047111 020107

5015 024762 042524 052123 021440

5016 024770 000

gg;; 024771 377 000377 FILL2: .ASCIZ <377><377>

5019 .SBTTL ERRCR REPORTING MESSAGES AND TABLES.

5020 P L L Lt L L L et L b iiuifuiniiaiaialaioioleloloodoboiolobolololoboloboloio
5021 ;% MESSAGE BLOCK FOR ERROR TABLE TYPEOUTS

502; L il L ikt beinidinieiuiiiaiiaiuiuiobdobooodololodoboiobilobly
5023 024774 040520 044522 054524 DM1: LASCIZ 'PARITY REGISTER DATA ERROR.'

5024 025002 051040 043505 051511

5025 025010 042524 020122 040504

5026 025016 040524 042440 051122

04 051505 DM2: LASCIZ 'ADDRESS TEST ERROR(TST1=5).’
4 052123
051117
026461

040524 DMé: LASCIZ ‘'CONSTANT DATA ERROR(TST6=10).°

o
no
lolele]
wn
SO
el ool sl
1\¥] —
- O~
O°°g°
rouvunaisun
&S — -
fooa
o
VIOONON NN

-
VP

000056
047522 040524 044524 DM5: LASCIZ 'ROTATING BIT ERROR(TST11-12).°

v i
SXeR

0000
047515 020123 042522 DM6: LASCIZ *MOS REFRESH TEST ERROR (TST 24-25).°
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1 9
R MACY11 30(10646) 04-AUG-81 23:00 PAGE 100

' (VMSAA  0=2 MEGAWORD MEMORY EXERCISER, 16K VE
81 22:59 ERROR REPORTING MESSAGES AND TABLES. 5£Q 0112

CVMSAA. P11 04~AUG~

316 031055 024465 000056
5 3 040526 020114 DM7: LASCIZ ‘'FATAL ERROR HALT'

040506
051105 047522 020122
000

115 051101 83;12? DM10:  .ASCIZ "MARCHING 1°S AND 0'S ERROR(TST 23)."
020123 047101 020104
023460 020123 051105
047522 024122 051524
0201264 031462 027051

052111 DM11:  .ASCIZ ‘PARITY MEMORY ADDRESS ERROR(TST13).°
042515 047515
040440 042104
042440
051117 052050
031461 027051

836?}6 DM12: .ASCIZ 'DATIO WITH WRONG PARITY DIDN'T TRAP(TST13).""
020107
054524
023516
050101
031461

? % gg%?}? DM13:  .ASCIZ ‘'WRONG PARITY DETECTED, BUT NO REGISTER SHOWS ERROR FLAG.'
504 042524
105 020054
124 047516
505 051511
2 044123
020123 051105
0201%2 046106

0000
044522 054524 DM14: _ASCIZ ‘'PARITY REGISTER NOT MAPPED AS CONTROLLING THIS ADDRESS(TST13).°
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031461
020105 DM16: .ASCIZ °'MORE THAN ONE REGISTER INDICATED PARITY ERROR.®
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0000 :
051440 DOM17: _ASCIZ 'DATA SHOULDN'T HAVE CHANGED WHEN PARITY ERROR TRAPPED(TST13)."

R
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046125
04404

042520
030524
042116
052101

047522
030524

052123

GAWORD MEMORY EXERCISER,
04~AUG-81 22:59

047104
053101
047107
044127
051101
051105
051124
024104
024463

046517

052105

042520
030440

042105
051124

047511
041101
051501
042523

050101
047524

J 9
16K VER MACY11 30(1046) C4-AUG-81 23:00 PAGE 101
ERROR REPORTING MESSAGES AND TABLES.

DM20:

DM21:

DM24 :

DM31:

.ASCI1Z

LASCIZ

LASCIZ

LASCIZ

.ASCIZ

LASCIZ

.A5CI1Z

LASCIZ

"RANDOM DATA ERROR(TST14).'

*INSTRUCTION EXECUTION ERROR(TST15-22)."

'PROGRAM CODE CHANGED WHEN RELOCATED.'

*TRAPPED, BUT NO REGISTER HAD ERROR BIT SET.'

"TRAPPED TO 114.°
'FAILED TO TRAP.'

"*(ACTION ENABLE WASN'T SET)."’

<15><12>"TRAPPED TO 4 '

"tiitttti***'.ﬁl..ﬁtt"'tl.tittitttltllﬁ&tttttt'litltt'..titt'lt

“DATA COLUMN HEADINGS

;;ttt.ﬁti..tt'ﬁttittti!Iiﬁti‘ti'tttltt.tl‘!ltiittttttﬁt!ttttittti

SEQ 0113



i

SRR R RAR 2B IS I A NANIIBEIESRORZS

it i ) i i ) e e i i il el ) ) i D D e s ) e el D el il e e el D i D il
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8RIRAR

SRERSS

WA A T TN A A VT AT A A DT DT A A A i o v v oa v n

S8

0=2 MEGAWORD MEMORY EXERCISER,

P11 04~AUG~81 22:59

g
z
?00

051011

041520
004503

053440

043505
041057
051501

020040
020040

02004
051501

004503
020011
020011
057501

K 9
16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 102
ERROR REPORTING MESSAGES AND TABLES.

DH1:

DHZ:

DH12:

DH14:

DH15:

DH21:

DH23:

DH24 :

DHZ25:

DHZ26:

.ASCIZ

LASCIZ

LASCIZ

.ASCIZ

.ASCIZ

LASCIZ

.ASCIZ

.ASCIZ

LASCIZ

.ASCIZ

IPC

‘v/PC

'v/PC

'v/PC

'v/PC

'v/PC

'V/PC

'V/PC

'V/PC

'V/PC

REG

P/PC

P/PC

P/PC

P/PC

P/PC

P/PC

P/PC

P/PC

p/P"

S/B WAS'

MA S/B WAS*

MA . s/B!

REG MA'

MAUT REG S/B WAS '
Iut MA S/B WAS*

SRC MA DST MA S/B WAS'

TRP/PC'
TRP/PC REG WAS'
REG WAS*

SEQ 0114



RFURZES

v iy

LSS T ST ST N TN S TN TN T ST, ]
gugu
~NOA

W
oo

2 MEGAWORD MEMORY EXERCISER,

P11 04~-AUG-81 22:59
02700? 00C
85?00 122 043505 020011
7014 053440 051501 020011
027022 046440 501 020040
0270 040527 000123
027036 0%7526 041520 050011
7044 0057 004503 020040
027052 040515 020011 020040
27060 051440 041057 020040
027066 040527 000123
027072 000 377 000
027075 000
027076 000 377 377
027101 000 000
027103 000 377 377
027106 376 376
027110 000 377 377
027113 377 000 000
027116 000 377 000
027121 377 000 000
027124 377 000 377
027127 376
032000
000001

EGK VER MACY11 30(1046)

04-AUG-81

23:00 PAGE 103

REPORTING MESSAGES AND TABLES.

DH30: LASCIZ

DH31:  .ASCIZ

t't.tttittttttit*it*itttilttttttit*ttttltii‘ﬁ‘i‘it.tttttl!titti

“* DATA FORMAT TABLE FOR ERROR PRINTOUT.

ttittttttttttttttt*tttt*t*‘i*ﬁﬁt*ttltittﬁﬁ*tttttttttitttittﬁ'l'

DF1 .BYTE
DF2: .BYTE
DF3: .BYTE
DF14:  .BYTE
DF21:  .BYTE
DF30:  .BYTE

.EVEN

= 32000
.END

'REG

'v/PC

WAS

P/PC

0,-1.0.0

0.

-1,-1.0.0

0.~1,-1,-2,<2

0.-1,-1
0.-1.0
-1.0,

'-1 '010
.=1.0,0

-1,-2

MA WAS*

MA S/B WAS'

:THE LOADERS ARE SAVE HERE TO END OF 8K
:1536. WORDS

SEQ 0715



| et

CVMSAA  0=2 MEGAWORD MEMORY EXERCISER,

CVMOAA. P11~ 04mAUG-81 22:59
ABASE = 000000 374
ACDW1 = 000000 374
ACDH2 = 000000 12
Aoy 309800 376
preedt'm mgggggg 374
prvor [ 374
ADDUN;: mg g;:
ADDWG = 000000 374
ADDWS = 000000 376
ADDue = 800000 374
A = 800000 37
AR 1= 309000 374
ADEVM = 000000 374
AE = 000001 179
AENV = 000000 374
AENVM = 000000 374
AASRI= 000000 374
AWADRZ= 000000 374
AADRS= 000000 12
oo oc ol 374
AMAMS2= 000000 374
ze 900000 374
AMSGAD= 000000 374
AMSGLG= 000000 374
i1 03333%00000 374
s 374
=
Tveas 900000 374
ok
-
APTCSU= 0 4300
APTENV= i 4067
APTS1Z= 000200 1176
APTSPO= 000100 4495
ASWRE G= 374
Vi
e 374
" 093999 1267
AV T1s 980000 374
024405 1782
BANKNO 014216 1956

415
617
418
389

16K VER MACY11 30(1046)

M9
04-AUG-81

23:00 PAGE 105

CROSS REFERENCE TABLE -- USER SYMBOLS

2289

4578
46574

1993

2322

46564

2003

3538

31864

SEQ 0116



BITPT
BITO =

w
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o

e e e e i I R el

3;:;;;««:::3::4«-«3434-¢-¢
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WN G Ra—o T 38IRRREC2S

z

28828

oV

001714
000001

e

8
§§8§

e

=

20820288
,~§§:§§§§§

j=lela]

gees

04-AUG~81

(VMSAA (=2 MEGAWORD MEMORY EXERCISER,
CVMSAA . P11

1

22:59 C
c778 628
3054 3121
1234 233
2023 2234

113 123

112# 122

1M11# 121

1104 120

1094 119

108# 118

1074 117

106# 116

105# 115

1044 114

122#

1034 4053

102# 4003

101#

10048 2264
9N 213
o84 1265

1214

1204 3048

119# 1257

1184

1174

1164

115#

1144

3801~ 3814

1304

10074
35474
2096 2186
1467 1479
1787 L9774
3B 4556
394 1208
1602 16144
454 351
1012 52304
1069 1074
1018 1028
1095 5238#
1023 1053
1130 1135
1010 51604
1056 1061
1066 1077
1072 5178#
1015 1026
1093 51864
1103 51934
1108 52014
1113 5205#
1118 1123

N 9
6K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 106

1712
3124

249
2267

3986
3996

4061
2283
2267

3135
1308

39464

3067
1538

4566
4510

1164

1079
1033

1058
52404

51704
51744

1031

52124

1749
3129~
1334
2304

4083

2289
2289

3350
1518

35484
2225

4566

1105
1038

1063

1036

1762
3131
1482

2833

3972
2937

2925

3622

1110
1048

1085

1046

ROSS REFERENCE TABLE =-- USER SYMBOLS

1768 1775 2970
3135 3143

1488 151 1544
2967 3054 3143
3034 3037 3121
2970 3708

37414

1115 52364

1090 1120 1125
5234m

1088 51644

3034 3037 3042+
1616 1662 1671

3556 3629 3704

3124 3332

5232#

SEQ 0117
3044 3048
1717 1819
3826




OH 027007
o gy
DIDBH 11354
pIDBL 011270
DIDO 1
DIPDO 11
D1SMAP
DISPLA 001132
DISPRE 000174
DM1 024774
OM10 025245
DM11 025311
DM1 025355
DM1 025431
DM14 025522
OM1 0 1
DM1 025
0250
025776
1 026030
DM23 026077
4 026144
5 026220
6 026240
7 026260
DM31 026314
DM4 025064
DM5 025122
DMé 025160
DM?7 025224
DONE 012340
DPDBH 011614
OPDBL 011530
DSWR = 177570
DT1 002040
D112 002066
DT14 002100
D115 002112
DT 002052
D121 002130
D123 005146
D124 00 1?4
D125 002174
ngs 210
DT 222
DT31 0022
EMTVEC= 30
ENDBKT 81 5
ENDINS 01765
ERRTRP 023252
ERRVE(C=
FADMES 024275
FILL 024771
FLA 1757
FLG 001774

(WMSAA  0-2 HSEAHURD MEMORY EXERCISER,
CVMSAA P11 ~AUG-81 22:59

28

=2 PPN N =2
D §33§“M°3
i PN

oS00
—
agggg

&

- b b b b =k )
wvinon NN N

il il el el el o sl s s sl s s s il b i v
WN) =200 W

RR2RX 2 SR2REGS
Innnw

22
e

52174
1051

wvivauviuniuvivaug =
— i e ek e = =

SRS
SLELY

SRSy
NN=O

o0
o
~

ISR

3803+

16K VER MACY11 30(1046)

B8 10
04-AUG-81

23:00 PAGE 107

CROSS REFERENCE TABLE -- USER SYMBOLS

1083 52214
13844
1172« 1181«
50234
5028#
1163
1062
1078
1022 1027
1124
3807 3930
1436 3472
1161 1162+
3472« 3977
3051 3139

3377

1032

39474
4£808#

1173
3978+

3673

3432« 4018+ 4052+
1037 1047 1052

1244+ 1254% | 1287%
3980+ 3983+ |

3843

1084

1332+

1089

1385«

1619+

1436+

SEQ 0118

3373



| CVMSAA  0=2 MEGAWORD MENORY EXERCISE

CVMSAA . P11 04~-AUG-81 22:59
FROM 023627 3863
FSTADR 0017 605#
GMPR 0051 1401
GMPRA 005164 164204
GMPRB 005 1419
GMPRBA 005210 1424
GMPRC 005214 14294
GMPRD 005252 1417
GNS = NRRRAE 194
HT = 000011 364
INITDN 013076 1853
INITEX 013204 2946
INITMM 013000 1836
2460
INSUFF 023644 1403
IOTVEC= 000020 1314
KIPARO= 172340 1664
KIPAR1= 172342 1674
KIPAR2= 172344 168#
3090+
KIPAR3= 172346 1694
3346
KI1PAR4= 172350 1704
KIPARS= 172352 171%
KIPARG= 172354 1724
KIPAR7= 172356 1734
K 1PDRO= 175300 155#
KIPDR1= 172302 1564
KIPDR2= 172304 1574
KIPDR3= 172306 158#
KIPDR4= 172310 1594
KIPDR5= 17%312 1604
KIPDR6= 172314 1614
KIPDR7= 172316 1624
KTSIZ 004 1262
LADMES 024362 1729
LDDISP 001512 4984
LF = 000012 374
LMAD 001510 LO7H
LMEMHI 017346 3820+
LMEMLO 017344 3819«
LSIFLG 001776 6134
MAMF 015562 1816
MAMF1 015646 35384
MAMF2 015660 3524
MANUAL 006224 1443
MANUL1 006242 1690
MANUL 2 1691
MAPRB 005 1470
MASK&K= 017777 1834
MASK8K= 037777 1844
MEMMAP 001514 3%03%0
MEMMES 023564 1387
MFPT = 000007 185#
MMAMES 023472 1249

49034

R, 16K VER MACY11 30(1046)

c 10
04-AUG-81

CROSS REFERENCE TABLE =-- USER SYMBOLS

1798+

2907+

13274
4566

3457*
3867
1238~
35234
3532

1704

1304
1226

3056

1958
2598

2915+
3346*
1358«
3339«
1353

3636

3464
3870
3869«
2212
35424

1726

1337
128+

3057

3478
3912+

3880

1784

3694
1328

3145

29574

2053
2686

3345«

2263
3401~
2918%
3691

3922+
3913«

1370

3531

2065
2763

3406
2280
3633

3026+
3713«

3924~
3921«

1384

2099
2775

4841
2285
3635+

3027+
3718+

39454
3923«

1393

23:00 PAGE 108

2118 2139

2793 2805

2917« 2945«
3712« 3719+
3112« 3113«
39444

1398 1521

2968+
3331~

1723

2357
3218

3007«
3333

1769

SEQ 0119

24615

3026
3338

1776



| CVMSAA

0-2 MEGAWORD MEMORY EXERCISER,
22:59

CVMSAA P11 04~-AUG-81

MMAVA

000536 231 2784
23 2939
71 3685
013556 1866 1904
012636 1246 1472
001754 5084 2946~
013212 1849 1886
2474 2520
000250 1444
005260 1438 14674
2266 6854
002242 633 6744
003370 631 989#
3523 3548
002270 630
002334 718#
3040 880#
003104 8984
003150 9164
003214 9344
003260 9524
003324 Q704
002400 7364
002444 7544
002510 7724
002554 7904
002620 808#
664 8264
002730 844H
002774 8624
% 2 1540 48994
024556 3506 49914
023725 1440 49154
024211 1549 49484
024237 1586 4952#
02425 3810 49544
02472 50094
00452 1243 1244
024026 3724 L9274
001760 6034 2198«
015770 2245 35804
000114 1804 2217«
010356 632 22314
010366 2215 22334
015454 634 34
024664 3664 5003#
0141;9 1838 1856
177772 L34
000240 1374
002000 6144 2937«
001654 558# 627
0245%2 3307 49874
5 228 251
3435«
024100 4L934H
604

16Kk VER MACY11 30(1046)

D10
04-AUG-81 23:00 PAGE 109

CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0120
1241% 1247+ 1265+ 1346 1361 1469 1504 1553 1817 2260 278
2961 2997 3032 3084 3119 3156 3329 3399 L 1
3706 3840 4830 - o §63
1926 1998 2014 2975 3077# '
1821 29064
2947 2971= 2972+ 2980~ 3062 3149
1944 1963 1978 2056 2075 2109 2130 2151 2348 2382 2429
2567 2612 2658 2745 2768 2787 2798 2817 2950 29904 3221
1415 1432 1437 1500 1593 1607 1650 1660 1669 2165 3065
1418 1484 1542 1614 1659 1668
12834
2341«
2221% 2231 3375«  3430%  3534% 3535+

1881 1893 1921 1932 31564

2967+ 3004 3010« 3041+« 3094+

1474 1497«

266 2774 1213+ 1813 2023 2853 3320 3340 3357 3484+ 3393




E 10
| (VMSAA (=2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 110

CVMSAA . P11 ~-AUG-81 22:59 CROSS REFERENCE TABLE =-- USER SYMBOLS SEQ 0121

PR1 = 000040 614

PR = 000100 628

OR = 000140 634

PR4G = 000200 6Ln

PRS = 000240 654

Png = 000 664

2] = 000340 678

PS = 177776 AV 41

PSCAN 016034 3512 3562 3567 36134

PSW = 177776 L1n

PWRMSG 023761 316 49204

PWRVE(C= Ooggsb 1324 285* 286* 295« 301~ 313« 314« 1156~ 1157« 3374~ 3429+

RADTAB 002002 6224 3378 3420

RANTST 011070 2355#

RELOC 014450 32828 3342 3365 3403 3413

RELOCF 000532 261 2764 1214~ 1815 2947 2972 3368« 3372 3379 3387 3411 3434 3527
4123 4144 4146 4460 4683

RELTOP 014572 2836 33204

RELO 015106 268 2839 33934

RESCHK 006106 16594

RESLDR 015306 2842 34434

001506 4954 629 1618 1623 1628 1633 1642 2268 2269 2270 2320

RESTAR 000300 199 224M 318 1212

RESTOR 000304 2264

REST1 000306 225 2274

REST2 000324 229 2314

RESVEC= 000010 127# 1233«

ROTATE 014322 2120 2141 32274

RwW = 1764 2907 2908 2909 2910 2914

SAVLDR 015374 1222 2890 34644

SAVTST 001614 5384 625 1392 1750 2029

SCANM 024622 3620 L9974

SECT2 007 20234

SELECT 003750 11464

SELFLG 001756 6014 1144x 1146+ 1689

SETAE 015626 2185 3528 3530 35344

SETCON 014304 2117 2138 2171 32174

SKEPMES 024747 50134

SPREND 016646 3766 37814

SPRNT 016536 1625 1644 1 2194 37584

SPRNTA 016636 3770 3774 37794

SPRNTB 016642 3760 37804 :

SPRNTP 016574 2250 2274 2294 2308 2325 3768#%

SPRNTQ 016550 3509 3558 3564 3655 37624

SPRNTO 016600 1636 1860 1898 2009 2222 2241 2334 37694

SPRNT1 016606 1973 37728

SPRNT2 016624 1843 1938 2070 2104 2125 2146 2373 2697 2706 2728 2781 2811 37774

SPRNT 0166;0 2423 2468 2514 2561 2606 2652 37764

SRO = 177572 1484 233 249+ 1245« 1819 2926% 3451« 3460+ 4832

SR1 = 177574 145#

SR = 177576 150#

SR = 172516 1514 1257+ 1261+ 2925+

STACK = 001100 314 1154 1283 1327 1780 1785

START 003742 198 11444

STARTA 003756 230 1145 11474

STARTY 006662 271 1797 18074 1814 2837 2892




(VMSAA. P11

L STRLMT= 177774
T Wk 001130
SWREG 000176
Sw0 = 000001
SwO0 = 000001
sw01 = 000002
suO% = 000004
sw03 = 000010
Swl4 = 000020
Sw0S = 000040
Swoé6 = 000100
Sw07 = 000200
SwO8 = 000400
Sw09 = 001000
swl = 000002
SWw10 = 002000
sWw11 = 004000
sw12 = 010000
Sw1 = 020000
SwWwi4 = 040000
SW15 = 100000
S = 000004
Sw = 000010
Swé& = 000020
SwS = 000040
Swé = 000100
sw?7 = 000200
Sw8 = 000400
Sw9 = 001000
TBITVE= 000014
TEMP 001770
TEMP1 001772
TKVEC =

TMAP 005530
T0 023637
TPVEC = 000064
T = 000034
TRTVEC= 000014

ST 006756
TST1I0 007

TST11 007

7511; 010016
TST1 010074
TST14 011064
TST1S 011202
TST16 011264
TST17 011350
1812 007100
TST 011440
TST21 011524
1ST2 011610
1ST2 011676
TST24 012130

CVMSAA (=2 MEGAWORD MEMOR
04-AUG=81 22

420

Y EXERCISER, }

306+
2167
4061
1"”n

626

2
21144

23534

F 10
6Kk VER MACY11 30(1046) 04-AUG-81

ROSS REFERENCE TABLE -- USER SYMBOLS

350# 1152 1163« 1165
2823 3376+ 3431+ 3525
4074 4083 4205 4252+
1195 4205 4221

1796
1416 2167
2823
2079

3550

2738 3644 3764 3821«
2368 2687+ 2693 2719

1813« 2031« 3044 3131
18334
2093#

1171~

3529

3916
2733

3934~

23:00 PAGE 1M

1195
3972

1242
3986

1416
3988

1796
3996

SEQ 0122

2079
<003



G 10
6K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 112

| CVMSAA 0=2 MEGAWORD MEMORY EXERCISER, 1

| CVMSAA P11 04-AUG-81 22:59 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 01/°9
18125 012234 27914

TSTY 7 19154

15132 12344 637 2821#

15714 007306 19554

TSTS 007374 19894

1S716 0075;6 20504 2086

1ST6A 0075 % 20524 2087

1517 00755 20624 2086

TYPMAP (016650 1389 1590 38014

UNEXPT 024465 3486 L9814

upP = 000000 1754 2907 2908 2909 2910 2914

WWP 001766 609 1490 1493 2202 2209

WwPBYT 010136 21764

WwPB80 010100 21654

wPB1 010176 21878 2347

UUPB% 010242 22004 2343

WwwPH 010730 2303 2312#

WwPBs 011020 2226 2244 23384

WPBS 011044 23454

WwPB6 011054 2184 2346 23484

Wwix9 014%70 22504

SAPTHD 001320 446 4524

$SAPTR 001502 LBO%# 4611 4632

$ASTAT 001334 LEH 489 4600 4604 4630 4633 4637 4643
SASTEN 001500 L8884

$ATYC 022206 4571 45734

$ATY1 Os 162 L5694

SATY3 022170 4498 45704

$ATY4L 022200 4070 L5724

$ATYS O 5476 L6304

SATY7? 022542 L641H

$SAUTOB 001124 378 1204x 4213 4393

$BASE 001250 4154

$8DADR 001112 3424 655 658 660 3298 3486+

$8DDAT 001116 3L4m 641 643 649 652 655 664 3296 3764+ 3780«
$BELL 001164 3664 4056 4095

$COW1 001254 L1748

s$Chw2 001256 4184

$CHARC 022156 4515+« 4525« 4532 4558 45634

$CKSWR 85 30 2996 3083 3970 4027 4048 4082 42054
$CMTAG 1070 227 262 264 3304 623 1149 1150 1158
$cm3 = 000000 3604

$CM4 = 94 3604 3614 3624 3634 3644

$CNTLG 8 1371 4217 43884

$CNTLU 1 4243 4356 43874

$CPUOP 0012;2 3894

$CRLF 001177 42?20 lgg; 2845 4065 4095 4107 4134 4140 4191 4256 4362 4387 4453
$DOBLK 863012 4684 4720 L728#

$ODWO 1260 419#4

$ODW1 001262 4204

$oDw10 001 4294

soDwll 001306 4304

$ODW1 881310 4314

$OOW1 1312 L34

$ODW14 001314 4334

e e —————————




| CVMSAA P11
$0DW15 001316
$00w 001%64
$0DW 001266
$o0ws 001270
Sobus 001574
$0DW 881;58
sopDw8 001
$ODWS 001302
SDEVCT 001204
SOEW 001252
$D0AGN 01;86%
$OTBL 02
$SENDAD 012560
SENDCT 012512
SENDMG 012616
SENULL 012633
SENV 001214
$ENVM 001215
$EOP 012462
$EOPCT 012504
SERFLG 001073
$ERMAX 001105
$ERROR 017666
$ERRPC 001106
SERRTB 003432
SERRTY 020116
SERTTL 001102
$ESCAP 001162
$E TABL 00151&
SETEND 001320
$FATAL 001176
$FFLG 022566
$FILLC 001146
$FILLS 001145
$GDADR 001110
$GDDAT 001114
$GET42 012550
$GTSWR §20502
$HD =

$HIBTS 13;0
$HIOCT 021572
$ICNT 001074
$ILLUP 000706
$INTAG 001125
S$ITEMB 001104
SLF 001172
SLFLG 022565
$LPADR 001076
SLPERR 001100
SMADRY 001226

04~AUG-81 22:59

L34m
421»
L2k
L2348
Lo4LN
4254

| CVMSAA  0=2 MEGAWORD MEMORY EXERCISER,

H 10
16Kk VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 113
(ROSS REFERENCE TABLE -- USER SYMBOLS

2887
28824

1215
4495

2865
3992
4017~
1645
2223
2607
3395

4113

4057+«
4086

2889
4090

2825
4500

3994
4022
1681
2242
2653
3445

645
4122

4095
4088

1711=
4010+

4095
4387

2086+
4021

28914

2888
4580
4000~
1844
2251
2698

3497
647

4095

L6534

647
649

1713
4021

4110
4453

3998+
4085

4067

4022
1861
2275
2707

3510
649

649
652

1724

4566
4014%

4493

4050+
1899
2295
2729

3559
652

652
655

1739

4019

4578

4095
1939
2309
2782

3565
655

655
3295+

1742+

4021

4617

1974
2326
2812
3656

658

664

3759«

1743

2010
2335
29¢1
40424
660

3297+
3779«

1753

2071
2374
2976
4813

662

3758+

4440"

2105
2424
3199

4058+

3765+

L4528

SEQ 01.4

2126
2469
3299

4059+

3769



CVMSAA  0=2 MEGAWORD ME
CVMSAA P11 04~AUG-81 22:5
 SMADR? 001232 L06#
SMADR3 001336 409%
SMADRG 001242 4128
SMAIL 001174 3754
SMAMS | 001% 4 3964
tMAMS?2 001 L04n
MamMs3 0012 407#
$MAMSS 001%40 4104
$MBADR 001322 6540

SMFLG 052564 4570+
SMNEW 021407 4229
$MSGAD 001210 3824
SMSGLG 001212 3834
$MSGTY 001174 3764
021376 4220
MTYP1 0012%5 3974
sMTYP2 001231 4054
sMTYP3 001235 408#
SMTYPS 001241 4114
SMXCNT 017652 4011
SNULL 001144 3564
SNWTST= 000001 18244
20584
24754

SOCNT 023246 L4761+
$OMODE 023250 L4756
$OVER 017636 3973
$PASS 001202 3794
$PASTM 001326 4564
$PRINT 021574 315
1781

3890

4242

4449
$PWRAD 000702 3184
$PWRDN 000540 285#
SPWRMG 000676 3164
SPWRUP 000612 295
$QUES 001170 3674
SRDCHR 020736 42904
SRDLIN 021066 43204
SRDOCT 021420 1702
$RDSZ = 000C10 43134
$SAVR6 000712 294*
$SCOPE 017354 }ggz
$SETUP= 000130 1884
4393
$STUP = 177777 1884
$SVLAD 017602 3981
$SVPC = 10 2054
$SWR = 167400 »
366

2355

2892

3994

HDR19EIERCISER.

454

4576

43914
4586*
4591«

L3894

40214

110
16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 114
C(ROSS REFERENCE TABLE -- USER SYMBOLS

458

4626+

4589
4636+
4592+

4566
18674
20894
25214
4B804H
4765

2827

1248
2844

4276
4513

1156

4277

1794

303«
1916
2549
1156

17
1835
2457
3956
4002

1175

L6514
L637
4619

1869
2091
2523

4768«
4009
2831

1266

4106
4337
4719

4368

44074

304+
1956
259
1158

18
1878
2502
3957
4003

1193

4623

19064
21114
25684

L779*
40184
2858+

1386
2875
4131
4344
4789

4387

3224

2639
1159

4013

4634

1908
21324
2570

48064
2859+
1390

4133
4350

4450

20
1957
2595
3959
4018

4067

4638+

19464
21534
26134

2868

1402
3487
4137
4355

4453

2063
2762
1190

21
1991
2640
3960
4021

4493

1948
2155
2615

2893

1439
3505
4139
4361

4566

2094
2792
2857

19804
23504
26604

4005

1539
3619
4184
4363

1982
23854
2662

4022

1548
3663

4367

2136
39644
4043

24
2095
2793

4036

20404
2387
27484

1585
3723
4216
3N

2042
24304
2750

1693

4219
4376

2354
4090

364
2137
2857

4038

SEO 01("

2043
2432
27884

1728

4228
G447



- CVMSAA

Q=2 MEGAWORD
04~AUG-81 22:59

i‘(\MSAA.F'TI

$SWREG

SSWRMK =

$TESTN
$TIMES
$7kB
$T1KS
$TMPO
sTMP1
STMP?
STMP3
$IN =

$TPB
STPFLG
$TPS
$TSTM
STSTNM
S$TTYIN
$TYPAD
$TYPDS
$TYPE
STYPEC
$TYPEX
$TYPOC
$TYPON
$TYPOS
SUNIT
SUNITM
SUSWR
$VECT1
SVECT2
SVERP(

001216

8
33

gggsssesss
ORI RES

$XOFF = 000023

$XON = 00002

$XTSTR
$OF ILL
$40CAT=

BITPT

4061
3871

378#

MEMORY EXERCISER, 16K VER MACY11 30(1046)

J 10
04°AU6-81

CROSS REFERENCE TABLE =-- USER SYMBOLS

4083

2231
3630

4095
3960
2857+
4235
4232
652
664
4812«
18354
20644

2385
26864

2822+
4364

4531
4754
3887

647

48054
209
L4474

4387

2064

2239

3534
3700

3961
4001+
4294
4259+
660
3763+
1867
2076

24124
2748

3955
4382

45364

3899

649

2104

6044
4393
3008

2302

3988

4008
4300
4292

662

1878#
2089
2430
27634

3990
43864

3909

652

2124
9894

4453
3019

3492

3989

4011+«

4539

4298
664

1906
20954
24574
2788

4012+

4179

655

2144
1153
4566
3091

3537

4021
4546
4537
3762+

1917#
2098
2475
2793

4013

L7544

658

2154
1208#
L6544
3103

3553

23:00 PAGE 115

4566
6544
3768+

1946
2111
2502#

4018

4860

660

2194
2893
4728#
3191

3645

4022

4870

662

297
2897

52444

3585

3743

4052

4122+

321
4021

19914
21374
2568

4095

4123

3294
4022

SEC 0126

2040
2153
25954

370
4095



& K 10
CVMSAA (=2 MEGAWORD HEHgRV EXERCISER, 16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 116
CVMSAA . P 04~ 81 22:59 CROSS REFERENCE TABLE =-- USER SYMBOLS SEQ 0127

LSTACK 002002 6238 1807

.TSTMA 002010 6264 1810 2026 3020 3105
LIST32 002036 * 6378

LBASTAz seenen | 4570 4573

$x = 001320 L4on 447




L 10
CVMSAA  0-2 MEGAWORD MEMORY EXERCISER, 16k VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 118

CVMSAA . P11 04~AUG~81 22:59 CROSS REFERENCE TABLE =-- MACRO NAMES SEQ 0128

ABORT 1w 2954 2979 3202 3301 3325 3363 3398 3448

CKSWR 1w 299 3078 3965 4022 4043 4077

(kWD 1% 1634 1841 1858 1936 2068 2102 2123 2144 2272 2292 2323 2371 242" 2466
2512 2559 2604 2650 2695 2704 2726 2779 2809

CKWD2 1# 1840 1934 2066 2101 2370 2777 2807

COMMEN 1» 138# 1138 1801

ENDCOM 14 12 1384 1142 1805

ERROR 320

ESCAPE 1# 1384

GETPRI 14 1384

GE TSWR 4 1384 11904

GTSWR 1% 1197

DPDR 17 2906 2908 2909 2910 2914

MORETA 3234 437

MUL 1384
NEWTST 2438' 1381 1824 1867 1906 1946 1980 2040 2058 2089 2111 2132 2153 2350 2385

POP 14 1384 306 307 2298 2318 2331 2948 2973 3014 3028 3098 3115 3177 3207
3311 3383 3427 3514 3541 3570 3593 3717 3726 3748 3912 3936 4441 4627 4628

PRINT 1# 1248 1266 1386 1390 1402 1439 1539 1547 1585 1692 1727 1781 1786 2843
3306 3487 3505 3619 3663 3723 3809
PUSH 1# 1384 287 293 2253 2282 2300 2934 2957 2999 3086 3158 3187 3282 3326

3419 3490 3536 3552 3580 3613 3623 3633 3741 3815 3857 4409 4573 4575 4596

RDCHR 14 4325

RDDEC 1L

RDL IN 14 4412

RDOCT 1 1697 1731 1789
REPORT 14 138#

RESREG 14

SAVREG 14

SCOPE 334
SCOPEX 39504 4020
SCOPIN 39504 3971

SETPRI 1w 1384
SETUP 1L 1384 1147
SIMTRP 1 1197 1567 1577 1697 1731 1789 2869 2991 3078 3872 3882 3894 3904 3965
4022 4043 4077 4115 4150 4159 4174 4222 4325 4613 4461 4855 4865
SKIP 4 1384 2098
SLASH 4 1384 688 699
SPACE 1384
STARS 4 1384 207 220 223 283 299 325 370 373 439 441 448 461 491
493 617 621 638 640 670 672 1272 1282 1313 1326 1376 1383 1410 1413
1446 1466 1529 1537 1608 1612 1653 1657 1824 1832 1867 1875 1 1914 1946
1954 1980 1988 2036 2039 2040 2049 2058 2061 2089 2092 2111 2113 2132 2134
153 2162 2350 2352 2385 2409 2430 2454 2475 2499 2521 2547 2568 2592 261
637 2660 2683 2748 2760 7 2790 2846 2899 2 2930 2932 2983 2988 3070
3075 3153 3155 3183 3185 3214 3216 3224 3226 5247 3249 3279 3281 3315 331
3392 3438 3442 3481 3485 3519 3522 3544 3546 3573 3578 3600 3612 3738
3740 3754 3757 3784 3800 3952 4030 4095 6197 4200 4282 4313 4395 4454 445

SWRSU » 1384 1159#

SWROR
SIREGS 18244 1826 1869 1908 1948 1982 2043
TYPADR 1# 3309 4168




M 10

(VMSAA  0-2 MEGAWORD MEMORY EXERCISER, 16K VER MACY11 30(1046) 04-AUG-81 23:00 PAGE 119

CVMSAA P11 04-AUG-81 22:59 CROSS REFERENCE TABLE -- MACRO NAMES SEQ 0129

TYPBIN 1% 1384

TYPBN #

TYPBYT 1% 4171

TYPDEC 1 1384 2 4158

TYPDS 14 2869 4159

TYPE 1 315 1188 1248 1266 1386 1390 1402 1439 1539 1548 1585 1693 1728 1781
1786 2844 2866 2875 3306 3487 3505 3619 3663 3723 3809 3862 3890 4055 4064
4106 413 4133 4137 4139 4184 4190 4216 4218 4228 4242 4254 4275 4337 {344
4350 4355 4361 4363 4366 4371 4376 4447 4449 4513 4719 4789

TYPNAM 1L 1384 1182

TYPNUM 14 1384

TYPOC 1 4115 4150 4222

TYPOCS 14 1384 1564 1575 3870 3880 3892 3902 4853 4863

;;:gﬁT }: 1384 4113 4149 4221

TYPOS 1% 1567 1577 3872 3882 3894 3904 4174 4855 4865

TYPTXT 14 1384

$CKWD 1# 1635 1679 1842 1859 1897 1937 1972 2008 2069 2103 2124 2145 2193 2273
2293 2324 2333 2372 2422 2467 2513 2560 2605 2651 2696 2705 2727 2780 2810

$INDN 1# 1853 1890 1918 1992 2002

$INVM 1# 1836 1879 1930 1958 1967 2053 2065 2099 2118 2139 2172 2357 2415 2460
2505 2553 2598 2643 2686 2763 2775 2793 2805 3217

SMMDN 1# 1865 1903 1925 1997 2013

$MMUP 1# 1848 1885 1943 1962 1977 2055 2074 2108 2129 2150 2380 2428 2473 2519
2566 2611 2657 2767 2786 2797 2816 3220

$SCKWD 1w 1625 1636 1644 1680 1843 1860 1898 1938 1973 2009 2070 2104 2125 2146
2194 2222 2241 2250 2274 2294 2308 2325 2334 2373 2423 2468 2514 2561 2606
2652 2697 2706 2728 2781 2811 3508 3558 3563 3654

$$CMRE 3234

$SCMTM 3234 360 361 362 363

$SESCA % 1384

SSNEWT 4 1384 1824 1867 1906 1946 1980 2040 2058 2089 21 2132 2153 2350 2385
2430 2475 2521 2568 2613 2660 2748 2788

$SSETM 11754

$$SKIP 1L 1384 2098

LCHBHD 27484 2750

LN 21534 2155

.DIDBH 2475k 2477

.DIDBL 24304 2432

.DIDO 23854 2387

.DIPDO 25214 2523

.DPDBH 26134 2615

.DPDBL 2568# 2570

.EQUAT » 658 .

.ERROR w1626 1637 1645 1681 1844 1861 1899 1939 1974 2010 2071 2105 2126 2147
2195 2223 2242 2251 2275 2295 2309 2326 2335 2374 2424 2469 2515 2562 2607
2653 2698 2707 2729 2782 2812 2951 2976 3199 3299 3322 3359 3395 3445 3497
3510 3559 3565 3656 4813

.HEADE 1L 2

KT11 4 140

.MARHD 2660# 2662

. SCOPE 1# 1833 1876 1915 1955 1989 2050 2062 2093 2114 2135 2163 2353 2410 2455
2500 2548 2593 2638 2684 2761 2791 2819

.SETUP 1L 188

. SWRHI » 13

. SWRLO # 254

e e e . £ Pl e . .




(VHSAA 0-2 MEGAWORD MEMORY EXERCISER,
04~AUG-81 22:59

CUVMSAA . P11
.ImM?7 2058+
LBACT 1#
.SAPTB 1%
SAPTH »
BAPTY 1%
.SASTA 1»
LSCATC 1#
LSCMTA 1%
.$082D 1
. 1#
.$01V 1
.SEOP 1%
.$ERRO 1»
.SERRT 1#
LIMULT »
. SPOVE »
. SRAND %
. SRDDE 1%
. SRDOC 1
. AD 1
.SR2AZ 1%
. $SAVE 14
.$582D 14
.$5B20 1%
.$SCOP 1#
.SSIZE 1
. $SUPR 4
.STRAP 14
$TYPB 1#
LSTYPD »
$TYPE #
L$TYPO 1
.$40CA 1
1170 »
. ABS. 032000

ERRORS DETECTED:

CVHSAA.CV"SAA/SOL/CRF =SYSMAC.SML ,CVMSAA.P11
RUN=TIME: 1 22 1

~ n
sESRE §

3950

4659

4470

4729
000
0

SECONDS

RUN-TIHE RATIO: 79/44=1.7

CORE USED:

45K

(90 PAGES)

16K VER MACY11 30(1046)
CROSS REFERENCE TABLE =-- MACRO NAMES

N 10
04-AUG-81

23:00 PAGE 120

SEQ 0130



