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RBSTRRCT

ABSTRACT

PROGRAM DZQMB TESTS CONTIGUOUS MEMORY ADDRESS FROM
000000 TO 757776, IT VERIFIES THAT EACH ADDRESS
IS UNIQUE (AN ADDRESS TEST) AND THAT EACH MEMORY
LOCATION CAN BE_READ/WRITTEN RELIABLY (WORST CASE
NOISE_TESTS). _IF MEMORY MANAGEMENT IS AVAILABLE
ALL_ TESTING IS PERFORMED WITH MEMORY MANRGEMEN'
ENABLED, (UNLESS DISABLED).

THIS PROGRAM MAY BE USED TO ADJUST/MARGIN MEMORY.
ALSO INCLUDED IS A TOGGLE IN ADDRESS TEST.
ALSO INCLUDED IS THE BRANCH GOBBLE MOS TEST. NQTE

THAT ONLY SECTIONS 9.1 THROUGH 9.4 RPPLY TO BRANCH
GOBBLE.
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244 CHAPTER |
246 REQUIREMENTS

2s0 1.1 EQUIPMENT

THE PDP-11 FAMILY PROCESSOR WITH 8K MEMORY.

254 OPTIONAL...

KT11-C OR KT11-D MEMORY MANARGEMENT OPTION OR MFll PARITY OPTICN.

260 ' 1.2 STORAGE
262 PROGRAM STORAGE - THE PROGRAM LSES MEMORY 0-17777.

etk 1.3 PRELIMINARY PROGRAMS

268 1IPDP-11 FAMILY INSTRUCTION EXERCISER (DcGKC OR DZOKC) KT11-C-KT1!-D
X LOGIC TESTS.
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* LORDING AND STARTING PROCEDURE
»
CHAPTER 2 .,
LOADING AND STRARTING PROCEDURE 1&

LORD PROGRAM INTO MEMORY USING ABS LCRODER.

LORD ADDRESS 200
SET SWi2 IN DESIRED POSITION (SEE CHRPTER 3).
PRESS START. *

ASTERISK “#" WILL BE PRINTED AFTER EACH PASS.
“020MB DONE!™ WILL BE PRINTED AFTER 8 PRSSES.

PASS COUNT MAY BE MONITORED IN THE DISPLAY REGISTER (11-45) OR
LOCATION 756. A

NOTE

THIS PROGRAM SAVES iHE LOADERS BOOT AND -J
ABS. TO RESTORE THE LOADERS, RESTART AT
162. BEFORE RESTARTING INSURE THAT THE
PROGRAM IS MNOT RELOCATED. IF THE
PROGRAM IS~ RELOCATED, THE PC  WILL
INDICATE WHICH BANK CONTRINS  THE
PROGRAM. NEXT START THE PROGRAM AT #+
12354, WHERE ¥ = BITS 13-15 OF THE PC.
THE PACGRAM WILL RELOCATE BACK TO 0-YK
AND HALT AT I76. PRESS CONTINUE TO
RESUME TESTING.

2.1 RCTI! OPERATION

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER RCT1l THE PROGRRM IS
DONE RFTER THE FIRST PASS. ALSO THE PROGRAM DOES NOT RELCCRTE TQ TeST
THE LOWER 4K OF MEMORY.
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POP-11 0-124K 1.SMORY EXERCISER
SWITCH SETTINGS

SW15=] OR

SWi4=! OR
SWl3=1 OR
SuWi2=1 OR

SWil=1 OR

CHRPTER 3
SWITCH SETTINGS

UP HALT ON ERROR

NOTE

IF SWi5=1 WHEN AN ERROR OCCURS THE
PROGRAM™ WILL HALT. AND THE CORRECT DATA
WILL NOT BE LORDED INTO THE FAILING
ADDRESS. IF SWIS IS5 RAISED AFTER THE
ERROR TYPEOUT BEGINS, THE PROGRAM WILL
HALT WHEN THE TYPEOUT COMPLETES GND THE
CORRECT DATA WILL BE LOADED INTO THE
FAILING ADDRESS.

UP LOOP SUBTEST
upP INHIBIT ERROR TYPEOUT
up INHIBIT USE OF MEMORY MANAGEMENT

NOTE

INHIBITING THE USE OF MEMORY MANRGEMENT
CAN BE DONE ONLY WHEN THE PROGRAM IS
STARTED. IF THE _USE QOF  MEMORY
MANAGEMENT 1S INHIBITED THE LAST RDDRESS
RS _TYPED_ BY THE PROGRAM WILL _ ONLY
REFLECT THE AMOUNT OF MEMORY UP TO 28K
(LRST RDDRESS = 160000).

uP INHIBIT SUBTEST ITERARTION

PAGE 8
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382
383 SW10=1 OR UP ING BELL ON ERROR
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SW3=!1 OR UP DISPLAY ERROR COUNT IN DISPLAY REGISTER
SW3=0 OR DOWN DISPLAY PASS COUNT IN DISPLAY REGISTER

SW8=1 OR UP HALT PROGRAM UNRELCCATED AND RESTORE LOARDERS
SWS=1 OR UP INHIBIT PARITY ERROR DETECTION  (INITIAL

301
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PCP-11 0-124K MEMORY EXERCISER
SWITCH SETTINGS

STARTUP ONLY)

NOTE

WITH PARITY ERROR DETECTION ENABLED, A
MEMORY FRILURE WILL CAUSE R PRRITY
ERROR. THE ERROR PRINTOUT ON A PARITY
ERROR’ DOES NOT TYPE THE GOOD DATA.
THUS, A BIT DROP OR PICKUP WILL NOT BE
TYPED RS SUCH. IT IS BEST TO RUN THE
PROGRAM FOR 1 PASS (UNTIL AN * 1S TYPED)
WITH PARITY DISALED, THEN RESTART THE
PROGRAM WITH PARIT ~ENABLED.
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PCP-11 O-124K MEMORY EXERCISER PAGE 10
SUBROUTINE RBSTRACTS

CHAPTER M
SUBROUTINE RBSTRACTS

4.1 SCOPE

THE PROGRAM STORES IN Rl THE PC OF THE LAST_TEST SUCCESSFULLY EXECUTED
AND MAY BE USED RS AN AID IN DEBUGGING IF THE PROGRAM 'BOMBS’® BECAUSE
OF R HARDWARE FAILURE.
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436 POP-11 0-124K MEMORY EXERCISER PAGE ..
ERRORS

452 CHAPTER 5
454 ERRORS

458 THESE TESTS PRINT OUT THE PC WHERE THE ERROR WAS DETECTED, THE FAILING
459 ADDRESS, THE GOOD DATA, AND THE BAD DATA I.E.

461 PC=XXXXXX RDDRESS ARRAAR GOOD DATA GGGGGG BAD DRTA BBBBSH
463 agERgggRESS OF THE FRILING LOCATION IS THE TRUE 18 BIT PHYSICAL

467 NOTE

469 WHEN TESTING MEMORY LOCRTIONS 0-17776
87 THE PC TYPED WILL BE A MULTIPLE OF 20000
:Zé E?E?}ﬁg THAN REFLECTED IN THE PROGRAM

47 THE ADDRESS OF THE BRD DATAR IS IN (R2) -2
477 THE GOOD DATA IN RO
47 THE BAD DATR IN R3

481 THE ADDRESS OF GOOD DRTR IS IMN R4 (RANDOM DATA TEST ONLY). WHEN AN
482 ERROR 1S DETECTED WHEN EXERCISING THE MEMORY LSING THE WORST CASE
483 NOISE PATTERNS, THE USER SHOULD RESTART THE PROGRAM SELECTING PROGRAM
484 (SEE CHAPTER 8 FOR DETAILS) SELECTING THE APPROPRIATE PARAMETERS. THE
485 USER CAN USE THE PC AND ADDRESS OF THE FAILURE TO SELECT THE PROPER
486 CORE BANK(S) AFFECTED AND ALSO THE SPECIFIC PATTERN. THIS ALLOWS
487 MAXIMUM SCOPE CAPABILITIES.

491 6.1 PARITY ERROR
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IF THE MEMORY PARITY OPTIONS RRE INSTALLED THE PROGRAM RUMS WITH THE
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POP-11 0-124K MEMORY EXERCISER PAGE 12
ERRORS

ACTION ENABLE EIT SET (BIT (). IF A PARITY ERROR IS DETECTED THE
PROGRAM WILL TYPE:

PARITY ERROR

AND SCAN MEMORY FOR THE ADDRESS(ES) CRUSING THE PARITY ERROR(3S). WHEN
THE PARITY ERROR IS DETECTED AN ERROR WILL BE TYPED RS SHOWN BELOW:

PC=XXXXXX RDDRESS RARAARR BAD DATA BBBB38

PRESS CONTINUE OR RESTART TO RESUME TESTING. IF R PARITY ERROR IS NOT
DETECTED ON SCAN THE PROGRAM WILL TYPE:

PARITY ERROR NOT FOUND ON SCAN
PC=XXXXXX ADDRESS=RARARA
WHERE:
RAARAR=PC AT TIME PARITY ERROR WAS DETECTED.

NOTE

PARITY IS DISABLED WHEN THE PROGRAM IS
RELOCATED.
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524 PLP-11 0-124K FEMORY EXERCISER PAGE
£25 RESTRICTIoNS ‘ G i3

£40 K CHAPTER &
g42 RESTRICTIONS

S46 .1 STARTING RESTRICTION
S48 PROGRAM MUST NOT BE RELOCATED WHEN RESTARTING.

7.2 OPERATIONAL RESTRICTION

554 PROGRRH CHECKS CONTIGUOUS MEMORY. IF A PARITY ERRCR TRAP CCCURS WHEN
8§55 THE PROGRAM IS RELOCATED PROGRAM ACTION IS UNDEFINED, IF PARITY
556 MEMORY IS AVAILABLE OR SELECTED THE 3 XOR 9 TEST PATTERN 15 FIR PARITY
s57 MEMORY ONLY. DO NOT POWER FAIL THE PROGRAM WHEN THE PROGRAM IS
gs RUNNING IN MOS MEMORY OR RELOCATED.
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PCP-11 0-124K MEMORY EXERCISER PAGE 14
MISCELLANEOUS

CHAPTER 7
MISCELLANEOQUS

IF THE PROGRAM HALTS IN THE TRAP/INTERRUPT VECTCR ARER (3-1000)
EXAMINE REGISTER 6 (THE STACK PTR). R CONTAINS THE ADDRESS WRERE THE
PC OF THE INSTRUCTICN THAT CAUSED THE TRAF RBORT IS STORED. SEE ALSC
Fl Rl SPECIFIES THE LAST TEST COMPLETED).

NCTE

THE POP11/45 MWILL DISPLAY THE TRAP
VECTOR  ADCRESS+4 IN THE ACORESS LIGHTS.
THUS, A TRAP TC 4 (BUS ERROR) WILL
DISPLAY 10 IN THE ADDRESS LIGHTS.

7.1 STARCK POINTER

THE STACK PQINTER IS INITIALLY SET 7O S0C. AND IS RESET TQ THIS VALUE
HT THE START OF EACH SUBTEST.

7.2 PASS COUNT

SEVEN PASSES ARE REQUIRED FOR COMPLETION OF THIS PROGRAM; AT WHICH
TIME AN_ " WILL BE PRINTED. _ THE PASS COUNT MAY B& OBSERVED BY
TURNING THE SWITCH TO THE DISPLAY POSITION.  (THE PRSS COUNT IS ALSQ
STORED IN LOCATION 1000.) THE PRSS COUNT SHOULD BE MONITORED IN THE
EVENT THAT THE PROGRAM ENTERS AN UNDEFINED LOOP. NOTE THAT 8IT IS OF
THE DISPLAY REGISTER IS NOT PART OF THE PRSS COUNT. BIT 15, IF ON,
INCICATES THAT THE PROGRAM IS IN ITS RELOCATED CYCLE.
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7.3 ERROR COUNT
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PCP-11 O-124K MEMORY EXERCISER PAGE 1S
MISCELLANEOUS

ERCH TIME AN ERROR OCCURS, THE ERROR COUNT IS INCREMENTED. THE ERROR
COUNT 'CAN BE OBSERVED BY TURNING THE SWITCH TO THE DISPLAQY POSITICN
AND_SETTING SWITCH 9. (THE ERROR COUNT IS ALSQ STORED IN LOCATICN
1002.) THE PROGRAM WILL COUNT 17777(0CTAL) ERRORS; THE ERROR COUNT IS
NOT INCREMENTED PRST TH*S VQ#UE. NOTE THAT BIT _ls ?F THE i§P%ﬁY
REGISTER, IS NOT_ PART OF THE ERROR COUNT. BIT I£. IF ON, INCIZATES
THAT THE PRCISRAM IS IM ITS RELOCATED CYCLE.

v.4 DISPLAY REGISTER

ITHER THE PASS COUNT OR THE ERROR COUNT 1S DISPLAYED IN_ THE DISSLAY
EGISTER. THE COUNT TO BE DISPLAYED IS CONTROLLED BY THE SETTING OF
WITCH 9, BIT IS OF THE DISPLAY REGISTER, HOWEVER, IS USED RS A
£LOCATION INDICATOR AND IS NOT PART OF EITHER THE PASS CCUNT QR THE
ERROR COUNT. WHEN BIT 15 IS ON, THE PROGRAM IS PERFORMING A RELCCATED
CYCLE. __WHEN THE PROGRAM 1S RELOCATED, THE SPECIAL RESTART PROCEDURES
OF CHAPTER 2 MUST BE FOLLOWEC.

7.5 PROGRAM RELOCRTION

WHEN THE PROGRAM IS RELOCATED, VERIFICARTION IS MADE THAT THE PROGRAM
HRS BEEN RELOCATED CORRECTLY. ~IF THE PROGRAM CANNOT BE RELOCATED
UPWARD, THE RELOCRTED TEST PHASE IS BYPRSSED. IF AN ERROR QCCURS
WHILE RELOCRTING THE PROGRAM BACK TO THE LOMER 4K, AN ERROR MESSAGE 15
TYPED AND THE PROGRAM HALTS.  CONTINUING THE PROGRAM RETRIES THE
DOWNWRRD RELOCATION.  DOWNWARD RELOCATION WILL BE ATTEMPTED UNTIL IT
1S SUCCESSFUL OR THE PROGRAM IS RELORDED.

7.6 POUWER FRIL
THE PROGRAM MRY BE POWER FAILED WHEN PUNNING. WHEN THE POWER RETURNS
THE PROGRAM WILL CONTINUE IN SEQUENCE.

CAUTION

PROGRAM ACTION IS UNDEFINED IF THE
PROGRAM IS RELOCATED OR IN MOS MEMORY.

DO NOT TURN POWER OFF/ON UNTIL THE

MESSRGE 'POWER _FAILED’ HAS BEEN TYPED.
THIS IS BECAUSE THE STACK MAY OVERFLOW.

7.7 EXECUTION TIME
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673 EXECUTION TIME IS DEPENDENT ON TYPE OF PROCESSER, TYPE OF MEMORY, AND
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PDP-11 0-124K MEMORY EXERCISER
MISCELLANEOUS
AMOUNT OF MEMORY. SOME REPRESENTRTIVE TIMES (PER PASS) RRE:

11-05 WITH 28K MEMORY - 1 MIN.
11745 WITH 96K MEMORY - 3 MIN.

PAGE 16
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POP-11 0-124K MEMORY EXERCISER FRGE 17
PROGRAM DESCRIPTION

CHAPTER 8
PROGRAM DESCRIPTION

THE PROGRAM VERIFIES EACH ADDRESS BY WRITING THE VALUE OF EACH ADDRESS
INTO ITSELF STRRTING AT LOCATION 20000 AND ENDING AT THE LAST LOCATION
IN MEMORY. THE VALUE OF THE LAST LOCATION +2 IS TYPED ON THE TTY.
NEXT THE VALUES WRITTEN ARE VERIFIED. TO COMPLETE THE ADDRESS TEST
THE COMPLEMENT VALUE OF EACH MEMORY ADORESS IS WRITTEN STARTING AT THE
LAST MEMORY RDORESS AND ENDING AT ADDRESS 20000. THE WRITTEN
COMPLEMENT VALUES ARE THEN VERIFIED. THE NEXT PHASE OF TESTING
INCLUDES RERDING, WRITING AND CHECKING MEMORY USING SEVERAL WORST CASE
NOISE TEST PATTEANS (1 XOR 8, 3 XOR 9, AND 8 XOR 13). A SUBTEST IS
DEDICATED TO CHECKING EACH PATTERN. THE TEST PROCEEDS BY EXERCISING
EACH BANK OF MEMORY USING THE TEST PATTERNS NOTED ASOVE. NOTE THAT
WITH THE MEMORY MANAGEMENT OPTION INSTALLED THAT ALL ADDRESSES ARE
WRITTEN, READ AND CHECKED WITH THE MEMORY MANAGEMENT ENABLED. _ AFTER
ALL MEMORY FROM 20000 TO THE LAST ADORESS HAS BEEN TESTED, THE PROGRAM
RELOCATES TO THE NEXT 4K MEMORY BANK AND TESTS LOCATIONS 0-17776
USING (I XOR 8). THE PROGRAM THEN RELOCATES TO 40000 (100000 IF
AVAILABLE) AND CHECKS MEMORY USING 3 XOR 9, AND B XOR 13 TEST
PATTERN. THE PROGRAM THEN CHECKS MEMORY USING' RANDOM DATA (RANTST).
THIS ROUTINE MOVES THE PROGRAM CODE THROUGHOUT MEMORY STRRTING AT
LOCATION 20000, AND RELOCATES THE DRTR BY A 32(DECIMAL) WORD OFFSET ON
EACH SUBSEQUENY RELOCATION. 1I.E., FIRST RELOCATION IS TO 20000, NEXT
IS 10 20100, THEN 20200, ETC. AFTER RELOCATION THE COOE MOVED IS
CHECKED AGRINST THE ORIGINARL CODE (D-1777¢). WHEN THE RANDOM DATA
TEST 1S COMPLETE THE PROGRAM THEN SUCCESSIVELY ROTATES R '0’ BIT
(ROTO) AND R '1' BIT (ROTL) THROUGH ALL OF MEMORY. WHEN ALL TESTING
IS COMPLETE THE PROGRAM RELOCRTES TO ITS ORIGINAL POSITION, INCREMENTS
THE PASS COUNT (LOCATICN 1000) AND RESTARTS BEGINNING WITH' THE WORST
CASE NOISE TESTS. AN RSTERISK (#) WILL BE TYPED ON COMPLETION OF EACH
PASS, AND WHEN B PRSSES HAVE BEEN COMPLETED THE PROGRAM WILL TYPE
;gggga OONE' AND RESTART THE PROGRAM BEGINNING WITH THE MEMORY ACORESS
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8.1 PROGRAM 2 (USER SELECTIONS)




02

TEST DZQMB-G 0-124K MEMORY EXERCISER MRCY1l 27(732) 10-SEF-76 11:59 PAGE 23
D2OMBG.PL!

739 POP-11 0-124K MEMORY EXERCISER PAGE 18
Z:? PROGRAM DESCRIPTION
42
43 THIS PROGRAM IS PROVIDED TO ALLOW THE USER TO SPECIFY CERTAIN TEST
?:g PARAMETERS RS SHOWN BELOW:
7
746 1. ENRBLE/DISRBLE PARITY ERROR INTERRUPTS
747 2. STARTING BANK NUMBER FOR TEST
748 3. NUMBER OF 4K BRNKS TO TEST
749 Y. PATTERN TO BE USED
750
751
752 NOTE
753
Zgg ALL INPUTS ARE IN OCTAL.
7
756
757
;gg B8.1.1 PROGRAM 2 USER PRRAMETERS
760 1. ENRBLE PARITY? 1/0 = YES/NO. TYPE 1 TO ENRBLE INTERRUPT ON
;gé PARITY ERROR. TYPE O TO DISABLE INTERRUPT.
763 2. STARTING BANK #(8)? TYPE THE 4K BANK WHERE YOU WISH TO BEGIN
;§g TESTING.
b
;gg TYPE TO START AT TYPE TO START AT
768 0 000000
769 1 020000 20 400000
7 c 040000 el 420000
771 3 060000 ee 440000
772 Y4 100000 23 460000
773 S 120000 24 S00000
774 ) 140000 ) 520000
775 7 160000 2b S400C0
776 10 200000 27 S&0C00
777 1! 220000 30 600000
778 12 240000 31 620000
779 13 260000 32 640000
780 14 300000 33 £60000
781 1S 320000 34 700030
782 16 340000 35 720000
783 17 360000 36 740000
784
785
786 NOTE
787
;gg ) TYPE ONLY NUMBERS SHOWN!!!
790
791 3. INUMBER OF 4K BANKS TO TEST (8)? TYPE IN OCTAL THE NUMBER {F
;gg 4K BRNKS TO TEST.

794 4. PATTERN #?
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TO SELECT
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POP-11 0-124K MEMORY EXERCISER PAGE 19
PROGRAM DESCRIPTION

1 XOR 8 TEST PRTTERN
3 XOR 9 TEST PATTERN
8 XOR 13 TEST PATTERN
USER_CONSTANT
ROTATING O
ROTATING |

3 XOR 9 PARITY PATTERN
0,1,2,4,5 ABOVE

NN LEWNN—O

NOTE

PROGRAM WILL NOT ALLOW AN GDD_NUMBER OF
YK BRANKS TO BE TESTED IF PATTERN 2 OR 7
1S SELECTED. IF PATTERN #3 IS SELECTED
THE PROGRAM WILL REGUEST R CONSTANT.
TYPE A & DIGIT OCTAL NUMBER, TO ENTER_ AR
NEW CONSTANT TYPE AN 'R’ _AND WAIT FOR
THE PROGRAM TG RESPOND. THE STARTING
RODRESS IS 21M.

B8.1.2 PROGRAM 2 u ..

PROGRAM 2 CAN BE EFFECTIVELY USED TO MAKE PROPER ADJUSTMENTS TO A
SPECIFIC MEMORY BANK AND ALSO TO 'MARGIN’ MEMORY. THIS IS S0 BECAUSE
THE PROGRAM IS  NOT _ RUNNING IN THE MEMORY  BARNK(S) BEING
RADJUSTED/MARGINED. THUS ALL  MEMORY FROM (0-124K MAY BE

RDJUSTED/MARGINED.  PARITY SHOULD BE DESELECTED WHEN MAKING ANY
RADJUSTMENTS PARTICULARLY WHEN TESTING THE FIRST 4K BRNK(S).

8.2 PROGRAM 3
THIS PROGRAM IS THE SRME RS PROGRAM 2 WITH THE FOLLOWING EXCEPTIONS:

1. INSTEAD OF NUMBER OF 4K BANKS TO TEST, TYPE NUMBER OF
256 (DECIMAL ), 400(OCTAL) WORD BLOCKS 10 TESt.

2. DO NOT SELECT PATTERN 2 OR 7.
STRARTING RDDRESS IS 220.

rey

8.3 PROGRAM Y4

PROGRAM 4 CAN BE USED TO WRITE/READ USER DEFINED DATR INTC RNY SINGLE
ADDRESS. THE PROGRAM WRITES THE DATA AND CHECKS IT.
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853 THE PROGRAM WILL REQUEST AN 18 B

IT ADDRESS AND IF SWITCH 0 = O
854 BIT CONSTANT (DARTR). IF SWITCH Q =

A 1k
1~ THE "PRUGRAM WILL TYPE THE
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PDP-11 0-124K MEMORY EXERCISER ‘ PAGE 20
PROGRAM DESCRIPTION ‘

sgggEggSIgF EEHENTIQL ADDRESSES UNTIL EITHER SWITCH O =0 OR A NEW

TO ENTER A NEW ADDRESS AND CONSTANT TYPE AN 'R’ AND WARIT FOR THE
PROGRAM TO RESPOND.

THE STARTING RDDRESS IS 22M.

8.4 PROGRAM S

PROGRAM S 1S A TOGGLE IN MEMORY RDDRESS TEST. THIS TEST_ IS USEFUL
WHEN AN RDULRESS SELECTION FRILURE IS SUSPECTED INVOLVING THE FIRST 4K
OF MEMORY. THIS PROGRAM WRITES THE VALUE OF EACH ADDRESS INTQO ITSELF
STARTING WITH THE LOWER LIMIT AND CONTINUING TO THE UPPER LIMIT.
AFTER ALL ADDRESSES HAVE BEEN WRITTEN ERCH ADDRESS 1S CHECKED FOR THE
EgﬁggCEInggNTENTS STARTING WITH THE UPPER LIMIT AND CONTINUING TO THE

LOCATION CONTENTS MNEMONIC  COMMENT
10 012700 MOV #50,R0  ;GET FIRST nooness
¥ 12 005050 :T0 TEST
14 010001 MOV RO,R!  :SAVE IN RI
18 020037  1%: CMP RO,3J¥SWR :CHECK UPPER LIMIT
20 177570 : (IN SWITCH REGISTER)
FF) 0014903 BEG 2% :BRANCH IF AT UPPER LIMIT
24 010010 MOV RO, (RO) :LOAD VALUE INTO ADDRESS
2b 005720 75T (RO)+  ;STEP TO NEXT ADDRESS
30 000772 BR 1§ :L00P UNTIL DONE
32 010004  2%: MOV RO,RY  ;SAVE UPPER LIMIT
34 02000f  3%: CMP RO,R1  :CHECK IF AT LOWER LIMIT
¥ 36 001757 BEQ 1§’ :BRANCH IF DONE
40 024 2,00 CMP -(RO),R0 :CHECK DATA LRITTEN
42 rui?7?y4 BEQ 3% :BRANCH IF OK
4y 058000 HALT 1ERROR
46 000772 BR 3% s L00P BACK

AFTER TOGGLING THE PROGRAM LA=10 ##SET UPPER LIMIT#*, START.

NOTE

THE UPPER LIMIT ADDRESS OBTAINED FROM
THE SWITCH REGISTER MAY BE CHANGED
DURING PROGRAM  OPERATION. HOMEVER

OCCASIONALLT THE PROGRAM MaYy HALY
BECAUSE OF ’SWITCH BOUNCE'. (THE BEST
PROCEDURE WHEN CHANGING LIMITS 1S T0
STOP THE PROGRAM MAKE THE CHANGE AND
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CONTINUE.) THE LOWER LiIMIT RDORESS (l@)
MRY BE PATCHED TO AMY CESIRED AODRESS.
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POP-11 0-124K MEMORY EXERCISER
PROGRAM DESCRIPTION

8.5 PROGRAM b

PROGRAM 6 IS ALSO A TOGGLE IN PROGRAM TC BE USED WITH PROGRAM §

MORE COMPLETE ADDRESS TESTING.

CONTINUING TO THE LOWER LIMIT,

EACH ADDRESS IS CHECKED FCR THE CORRECT CONTENTS STARTING
UING TO THE UPPER LIMIT.

LOWER LIMIT ADCRESS AND CONTIN

FILLOWING PATCHES TO PROGRAM 5 eows
LOCATION CONTENTS MNEMONIC
12 100
36 001404 BEG 4§

1) 010402  48: MOV RY,R2
g2 005142  5§: COM -(R2)
g4 020201 CMP R2,R!
53 001375 BNE 5§

80 020208  &%: CMP R2,RY
¥ 001755 BEQ i§

&4 010203 MOV R2,R3
13 005103 COM R3

70 820322 CMP R3, (R2)+ ;
7 00177 BEQ &8’

5 900003 HAL”

TE a2 spinds 87 b3

PAGE 29

PAGE 21

FOR

THIS PROGRAM WRITES THE COMPLEMENT

VALUE CF ERCH RDORESS INTO _ITSELF STARTING WITH THE LUPPER LIMIT AND
RFTER ALL ADDRESSES HAVE BEEN WRITTEN

WITH THE
TOGGLE IN THE

COMMENT

«CHANGE LOWER LIMIT
BRQNCH 70 PRIOGRAM &
uET JPPER LIMIT
COHPLEHENT RODRESS
CHECk iF AT LOWER LIMIT
LOOP UNTIL DONE

’HECK IF AT UPPER LIMIT
GO TO PROGRAM S IF DCONE
uET VRLUE COF RDCRESS

s COMPLEMENT VRLUE

CHECK RDORESS
ERAN’H F X

ERROR
.GC oHECK MEXT RIC

£23

HJd - -l
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44 BRRANCH GOBBLE MOS TEST

353 CHAPTER 9
g6l BRANCH GCBBLE MOS TEST

222 9.1 ABSTRALT
357 THE BRANCHGOBBLE PROGRAM IS USED TC _TEST MOS MEMORY.  CONTIGUQUS

&8 LOCATIONS ARE TESTED BETWEEN TWO LIMITS IN R MINIMUM 8K, MAXIMUM 124K
MEMORY MACHINE. IF PARITY IS AVAILABLE IT IS ENABLED.

97 3.2 OPERATING PROCEDURE

975 1. LOADING: LORD THE DZGMBG PROGRAM INTC MEMORY USING THE
976 RBSOLUTE LOADERS.

97 2. STARTING: LORD ADCRESS 27C AND PRESS THE STRRT BUTTON.

383 3. THE PROGRAM WILL FIRST IDENTIFY ITSELF ON TTV:

982 BRANCH GOBSLE

4. THEN THE ABSOLUTE LORDER WILL BE SAVED.

age | S. R CHECK WILL BE MRDE FOR PARITY REGISTERS. 1IF NONE RRE FOUND
THE MESSAGE:

989 NO PARRITY

991 WILL BE TYPED TO THE USER. IF PARITY IS FCUND IT IS TURNEC
992 ON, AND THE MESSAGE,

PARITY ENRBLED
WILL BE TYPED TO THE USER. THIS WILL BE FOLLJWED BY R LIST

9
997 OF THE UNIBUS RDDRESSES OF THE PARITY REGISTERS FOUND RNC
998 ENABLED.
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993
1330 6. THE USER WILL THEN BE ASKED IF HE WANTS THE PENDING TEST TO
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1001 POP-11 0-124K MEMORY EXERCISER PAGE 23
iggg BRANCH GOBBLE MOS TEST
1004
5882 BE RUN USING MEMORY MANAGEMENT.
190° USE KTI1? (Y OR N)
1905 !
1013 IF THE USER TYPES Y THEN MEMORY MANAGEMENT WILL BE USED
1911 OURING THE PENDING TEST. IF ME TYPES N, THEN MEMORY
1012 MANAGEMENT WILL NOT BE USED. TYPING ANYTHING ELSE OTHER THAN
§8ia Y OR N WILL CAUSE THE QUESTION TO BE REPEATED.
1018 7. THE USER WILL THEN BE ASKED TO GIVE THE LIMITS OF THE “EST
53f§ SPAN:
inis HIGH LIMIT?
1018 )
1029
1621 AND:
1022
1023 LOW LIMIT?
15ed ’
%ggg RESTRICTIONS ON THE USER'S RESPONSE ARE:

c
128 . A. THE NUMBERS MUST BE VALID (18-BIT) &-DIGIT ICTAL
iggg . ADDRESSES, REAL NOT VIRTUAL.
;ggé THE NUMBERS SHOULD BE MULTIPLES JF 100 'OCTAL).
e
iS%% THE HIGH LIMIT MUST BE GREATER THAN THE LW LIMIT.
1035 IF MEMORY MANAGEMENT IS NOT USED, HIGH LIMIT MUST BE LESS
%ggg THAN OR EQUAL T0 160G00.
1038 E. HIGH LIMIT CAN BE | + THE HIGHEST RERL CORE RDDRESS. FOR
igag EXAMPLE, IN AN 8K MACHINE, WIGH LIMIT CAN EQUAL 40G00.
*83% xggLnrxons TO THESE RESTRICTIONS WILL BE DEALT WITH IN THIS
1043 '
ig;g A. A QUESTION MARK AND THE PROMPT WJILL BE ISSUED:
104 ?
1B ’
1049 THE USER IS THEN EXPECTED T0 INPUT THAT LIMIT AGRIN;
;ggg THIS TIME CORRECTLY.
1082 B. WHAT EVER THE LAST TWO OCTAL DIGITS OF THE NUMBER WHICH
igga THE USER TYPED THEY WILL BE RSSEMBLED RS SEROES.
1688 C. THE USER WILL BE ASKED FOR OTHER LIMITS BY REPEATING THIS

10586 STEP (7). BEFORE STEP (7) IS KEPERTED
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POP-11 0-124K MEMORY EXERCISER PRGE 24
BRANCH GOBBLE MOS TEST

18.

1.

12.

WILL BE TYPED.
D. SRME RS 3.

THE TEST STARTS. THE TEST WILL LOOP INDEFINITELY BETWEEN THE
TWO LIMITS UNLESS THE USER HALTS THE PROGRAM OR AN ERROR IS
ggggusgggED. AN ASTERISK IS TYPED AT THE BEGINNING OF ERCH

TO STOP THE TEST RUNNING ANO STRRT ANOTHER HIT THE HALT
SWITCH AND RETURN STEP 2. RNY TEST BUT THE FIRST WILL NOT
INCLUDE STEP N.

TO STOP THE TEST ANC RESTORE THE LOADER, MIT THE HALT SWITCH
LOAD "ADDRESS 162 AND START. WHEN THE LOADER IS RESTORED THE
PROGRAM WILL HALT AT LOCARTION 200.

TO STOP THE TEST AND START THE 0-124K MEMORY TEST HKIT THE
HALT SWITCH, LOAD ADDRESS 200, RAND START.

DATA LIGHTS. THE DATR LIGHTS MWILL DISPLAY THE CURRENT
LOCARTION BEING TESTED DURING R BRANCH GOBBLE TEST. WHEN A
MOS MEMORY FAILURE OCCURS THESE LIGHTS WILL CONTRIN VIRTURL
(16-BIT) ADDRESS "NERR™ THE FAILURE.

3.3 ERRORS

1.

2.

ERRORS IN OPERATING THE PROGRAM RRE DESCRIBED IN COPERATING
PROCEDURE 9.2.

IF A PRRITY ERROR ]S DETECTED THE USER IS TOLD THE PC+2 AT
THET IME OF THE ERROR:

PARITY ERROR
PC=XXXXXX

THEN THE SCAN IS MADE THROUGH ALL OF MEMORY TO TRY TQ FORJE
THE ERROR TO ARISE AGAIN. IF IT IS NOT FOUND THE MESSRAGE

SCAN COMPLETE
1S TYPED AND THE TEST IS RESTARTED.
IF THE ERROR IS DETECTED ON THE SCAN THEN THE USER IS GIVEN
THE ARDDRESS OF THE LOCATION CRUSING THE PARITY ERROR RND THE
CONTENTS OF THAT LOCATICN:

XXXXXX HRD BRD DATA XXXXXX

IF MEMORY MRANAGEMENT WRS OFfF DURING THE SCAN FOR THE ERRCR
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PDP-11 C~-124K MEMORY EXERCISER PAGE 25
BRANCH GOBBLE MOS TEST

KT11 OFF

IS TYPED.

IF MEMORY MANAGEMENT WARS ON DURING THE SCAN:
KT1l ON PAR=XXXXXX

IS TYPED, WHERE THE PAR (PAGE ADDRESS REGISTER) GIVEN IS THAT
PAR_ WHILH SHOULD BE USED IN RELOCATING THE VIRTUAL ADDRESS
GIVEN FOR THE ERROR ONTO A REAL CORE ADDRESS. THE METHOD FOR
THIS RELOCATION IS GIVEN IN THE NOTE BELOW.

AFTER ANY PARITY IS ENCOUNTERED AND THE USER NOTIFIED, THE
TEST WILL BE RESTARRTED.

WHENEVER THE BRANCH GOBBLE TEST BRINGS QUT AN ERRCR IN MOS
MEMORY IT MAY SURFRCE RS A PARITY AND BE HANDLED AS DESCRIBED
ABCVE. OTHERWISE THE ADDRESS (VIRTUAL IF MEMORY MANAGEMENT
IS ON) IN THE DATA LIGHTS WILL DESIGNRTE THE VICINITY OF THE
ERROR. IF MEMORY MANAGEMENT IS ON, RELOCATE THE ADDRESS IN
THE DATR LIGHTS IN THE MANNER DESCRIBED IN THE NOTE BELOW.

NOTE

TO COMPUTE THE REAL RDDRESS OF AN
ADDRESS RELOCATED BY MEMORY MANAGEMENT

ADD THE LOW ORDER 13-BITS OF THE VIRTURL
ADDRESS TO THE  CORRESPONDING  PAR
SHIFTED, & BITS T0 THE LEFT:

VIRTURAL RDDRESS = 0 00X XXX XXX XXX XXX
PAR = YYY YYY YYY YYY 000 000
REAL ADDRESS = 222 222 222 222 222 112

TO DETERMINE WHICH PAR TO USE REMEMBER
THAT ON KERNEL SPACE IS USED IN ANY TEST
HERE. TAKE THE HIGH ORDER 3-BITS OF THE

 VIRTURL  ADDRESS  AND _ USE  THEM TO

DESIGNATE THE KIPAR TO USE.  FOR
INSTANCE, IF THE VIRTUAL RODRESS IS
031676 USE KIPAR! BECAUSE THE UPPER 3
BITS OF THE VIRTUAL ADORESS ARE 001=1.

IF AN ERROR CONDITION ARISES, EITHER AS A PARITY ERROR OR CNE
NOT A APPARENT SUCH RS THE PROGRAM HALTS OR IT IS CLEAR FRQM
THE ADDRESS AND DISPLAY LIGHTS THAT THE PROGRAM IS NOT
RUNNING ITS NORMAL COURSE, THE USER CAN ENTER CONSULE MODE RN
EXAMINE THE CONTENTS OF THE MEMORY LOCATIONS STRRTING AT THE
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BRANCH GOBBLE MOS TEST

LISTINGS) OF _LOCATIONS 15226 THROUGH 15304 (WITH THE

EXCEPTI NS 15232 1S UNDETERMINRBLE AND 15304 SHC LD CONTAIN

%ITHER 15370 OR 3537? . _IN THIS WRY THE USER SHOULD BE ABLE
C DETERMINE WHICH BITS WERE LOST IN WHAT WORDS.

9.4 PROGRAM DESCRIPTION

THIS VERSION QF THE BRANCH GOBBLE TEST IS TRKEN ALMOST DIRECTLY FROM
THE DZQKA-A INSTRUCTION EXERCISER WHICH CONTAINED THE ORIGINAL BRANCH
GOBBLE. WHAT HAS BEEN DONE HERE IS TO GIVE THRT TEST AN INTERFACE TO
THE USER AND MEMORY MANRGEMENT FACILITIES. THESE RDDITIONS HAVE BEEN
DONE IN A WAY WHICH ALLOWS THE TEST TO RUN AS IT DID IN ITS ORIGINAL
FORM. DARTA IS COLLECTED FROM THE USER AND IF MEMORY MANAGEMENT IS
NEEDED IT IS SET UP AND THART TEST IS ALLOWED TO RUN BETWEEN THE
DESIGNRTED LIMITS.

A
NLIST MD,MC
LIST  ME
_ABS
_MCALL STYPE
-JITLE TEST D2QMB-G O-124K MEMORY EXERCISER
.SBTTL STARTING INST & DEFINITIONS
- COPYRIGHT 1953 DICITAL ‘EQUIPMENT CORP., MAYNARD,MASS.

; THIS TEST CHECKS THAT QALL MEMORY ADORESSES RRE UNIQUE USING ADDRESS TESTS
:AND CHECKS DATA RELIABILITY OF MEMORY USING WORST CASE NOISE TEST PATTERNS
? gg?DggNO PATTERN (PROGRRM COOE RELOCATED), A ROTRTING O AND ROTATING
:ALSO INCLUDED ARE USER TESTS WHICH CAN BE USED TO TEST SPECIFIED SEG-
‘MENTS OF MEMORY USING THE PATTERNS MENTIONED RBOVE. ADDITIONALLY R

:28 WORD TOGGLE IN PROGRAM 1S DOCUMENTED (SEC 9.5 OF THE DOCUMENT) WHICH
SQNOEEMgaggYIF AN ADDRESSING MALFUNCTION IS SUSPECTED INVOLVING THE FIRST
:A MOS MEMORY TEST HAS BEEN ADDED, THE BRANCH GOBBLE ROUTINE.

: THE PROGRAM MAY BE POWER FAILED WHEN RUNNING. THE PROGRAM WILL PRINT

:A MESSEGE (POWER FAILED) AND CONTINUE IN SEQUENCE WHEN THE POWER COMES
:BACK UP. #*CAUTION** DO NOT POWER FAIL THE PROGRAM IF THE PROGRAM IS IN
:MOS MEMORY OR IF THE PROGRAM IS RELOCATED.

:LOADING AND STARING xnsraucrxons

: LOAD ADDRESS 200 AND S

'NOTE: PROGRAM WILL RUN uonsr CASE TEST PATTERNS IN LOWEST 4K

: THUS THE PROGRAM CANNOT BE RESTARTED AT 200 IF RELOCATED. TO PREVENT
:RELOCATION FROM OCCURING DEPOSIT 200 INTO LOCATION 42 (NOT NECESSARY
*IF LOADED VIR ACT11). THIS ACTION WILL PREVENT RELOCATION AND ALSO

s INHIBIT TESTING MEMORY IN LOWEST HK.

+ THIS PROGRAM ALSO RELOCATES THE ABS AND BOOT LOADERS TO ALLOW TESTING
:OF MEMORY, 1O QESTORE THE LORDERS RESTART AT 162.

; STACK POINTER IS SET AT 500
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CH_PRSS, AND

ION OF EA
IS COMPLETE.

: GENERAL REGISTER ASSIGNMENTS
RO=%0

000000
000001 Rl=%1
000002 Re=%¢g
000003 R3=%3
000004 R4=%4
00000S RS=%S
000006 SP=%b
J000g0? PC=/7
000000 R10=%0
000001 Rl1i=%}
000002 R12=%2
000003 R13=%3
000004 R14=7Y4
00000s R15=45
; STATUS REGISTER (PSW) BIT ASSIGNMENTS
000001 C=1 ;C BIT
0000C2 V=2 ;v BIT
000004 2= ;Z 8BIT
000010 N=10 ;N_BIT
000020 T=e0 ;117 BIT
000340 PRTY7=340 :PRIORITY LEVEL 7
000200 PRTY4=200 ;PRIORITY LEVEL Y
00cc0oC KM=000000 : KERNEL MODE
040000 SM=040000 ; SUPERVISORY MCOE
140000 UM=140000 :USER MODE
800000 PKM=000000 :PREVIOUS KERNEL MODE
010000 PSM=010000 :PREVIOUS SUPERVISORY MODE
030000 PUM=030C00 ;PREVIOUS USER MODE
004000 REG=004000 :SELECT R10-R!5
; VECTOR RDDRESSES
00000 ERRVEC=Y4 ; ADDRESS OF ERROR VECTOR
000010 RESVEC=10 s ADDRESS OF RESERVED INST. TRAP VECTOR
JC0OI4 TBITVEC=14 tADDRESS OF 'T’ BIT TRAP VECTOR
000014 TRTVEC=14 :ADDRESS OF 'TRACE® TRAP VECTOR
000014 BPTVEC=1Y4 :ADDRESS’ OF *BREAKPOINT’ TRAP VECTOR
000020 I10TVEC=20 ; RDDRESS QF IOT TRAP VECTOR
00002 PFVEC=2Y4 s ADDRESS OF POWER FAIL TRAP VECTOR
000030 EMTVEC=30 :ADDRESS OF EMT VECTOR
000034 TRAPVEC=3Y ANDRESS OF TRAP VECTOR
000080 TKVEC=6C sADDRESS OF TTY KEYBOARD INTERRUPT VECTOR
000064 TPVEC=6Y4 :ADDRESS OF TTY PRINTER INTERRUPT VECTOR
000240 PIRVEC=240 :ADDRESS OF PIRQ VECTOR
000244 FPEVEC=244 :ADORESS OF FLOATING POINT INT. VECTOR
000250 MMVEC=250 :ADDRESS OF MEM MGMT ERROR TRAP VECTOR
; REGISTER RDDRESSES
177776 PSW=177776 ; ADDRESS OF STATUS REGISTER
177774 SLR=177774 tADDRESS OF STACK LIMIT REGISTER
177772 PIRQ=177772 :ADDRESS OF PROGRAM INTERRUPT REQUEST
177770 UBRERK=177770 s ADDRESS OF MICRO BRERK REGISTER
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STARTING INST 3 DEFINITIONS

177560
177562
177564
177566
177570
1?7757C

Q00500

300100
040000

000100

177572
177574
177578
1725186

172300
172302
172304
172306
172310
172312
172314
172316

172340
172342
172344
172346
172350
172352
172354
172356

104400
104000

000006
Q00000

03
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TKS=177560
TKB=177562
TPS=177564
TPB=177566
SWR=177570
DISPLAY=177570

; INITIAL _STRCK POINTER SETTING

STKPTR=

S00
;MISCELLANEOUS BIT ASSIGNMENTS
BIT1S= 100

;ADDRESS QF KEYBOARD CSR

:ADDRESS OF KEYBOARD BUFFER
:ADDRESS OF TELEPRINTER CSR
:ADDRESS OF TELEPRINTER BUFFER
:ADDRESS QF CONSOL SWITCH REGISTER
:ADDRESS OF CONSOL DISPLAY REGISTER

NRNRGEMENE REGISTER RDDRESB ASSIGNMENTS

BITI4= (040000
BITi3= 020000
BITi2= 010000
BITS= (001000
BIT8= 000400
BITé= 000100
s MEMORY

SRO=17
SR1=177574
SR2=177576
SR3=172516

KIPDRO=172300
KIPDR1=172302
KIPDR2=172304
KIPOR3=172306
KIPDR4=172310
KIPDRS=172312
KIPDRE=172314
KIPDR?=172316

KIPRRO=172340
KIPAR1=17234¢2
KIPAR2=172344
KIPAR3=172346
KiPARY=1723S0
KIPrRE=z]72352
KIPARG=]72354
KIPAR7=172356

; INSTRUCTION EGUARTES

HLT=TRAP
SCOPE=EMT

;MISC. FQUQEES

upP=0

ADDRESS OF MEM MGMT REGISTER saoS "
: SR2
: ADDRESS or MEM mcnr REGISTER SR3

; RDDRESS OF KERNEL I’ PAGE
:DESCRIPTOR REGISTERS

; RDORESSES 0D KERNEL 'I’ SPACE
;PAGE ADRESS REGISTERS

;SCOPE IS AN EMT TRAP

;R7W BIT IN PDR REGISTERS
sUP BIT IN POF REGISTERS
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13

1338

1344

1348

134

14

1348

1348

1353

1351 .

1382 £opnae .20

1363 007000 3A0AnN JWORD O :SPECIAL TRAP/INTERRUPT ZATCHER IF BRO-
1384 033003 303058 "WORD O :GRAM HALTS AT O THEN RODCRESS WAS NOT
1355 :LORDED PROPERLY FROM VEZTCR.

1356 DOOS™ 001116 .WORD  ERRTRP

1357 00007 000042 -WORD  RTI

1358 0003 " =TRAPVEC

1359 20003 GOI1IAM _WCRD  ERROR

1380 05303% 053340 .WORD  PRTY?

1361 000046 .=4b

1362 £CODOME 004614 JWORD  LOGICAL

1363 0Co0Es .=52

1364 00nos2  DN200C JMORD BIT!v

1365 300125 .=120

1386 00P120 030030 RELFL: .WORG O

1367 007122 005830 SAVPC2: .WORD O A

1388 : THE SUBROUTINE WHERE IS CFLLED BEFORE ANY TEST IS RUN TO SEE

1363 :1F BRANCH GOBBLE RE_OCATED THE ENTIRE FIRST FOUR K OF CORE INTO
1373 s THE SECOND FOR K AND DIDN'T RELACATE EVERYTHING BACK. IF THIS 1S
1371 !THE CASE THE WHERE WILL PUT THE PROGRAM BACK INTO THE FIRST FOUR kK
1372 :ANG RETURN TO THE BEGINNING OF THE TEST THE USER DESIGNATED

3373 :8Y LOADING HIS STARTING ADDRESS. NOTE THST THIS ROUTINE WILL NOT
1374 :RELOCATE THE PROGRAM IF 1T HAS BEEN MOVED BY ANY OTHER SUBPROGRAM
137 EXCEPT THE BRAMCH BOBBLE PROGRAM. THE RELOCATION OF THE PROGRAM
137 :T0 THE FIRST FOUR K IS INACTED BY THE USER IN THE SAME WRY IT WAS
1377 1IN THE DZQMBF AND DZQMBE VERSIONS CF THE 0-124 TEST, IF IT HAS 3EEN
1378 :RELOCATED BY THE PART OF THIS TEST WHICH WAS TAKEN FROM [ZaMB. THAT
1378 1S ALL THIS PRCGRAM EXCEPT BRANCH 30BBLE.

1350 000124 008737 000120 UHERE: TST 38120

138] 096130 10049 BM] 1§

1382 COTI32 600207 RTS PC

1383 200:3 DJl1ee? 0Q177¢2 18: MOV (SP) , SAVPC2+20000

1364 000140 004Se? (026102 ISR RS, RELOC+200G0

138c 000144 029000 LWORD 20000

138€ 100146 JWORD G

1387 C00ISC 016716 17774% MOV SAVPC2, (SP!

1388 000iS+4 00S037 00Gl20 LR 38120

;ggg 300180 000207 RTS PC

1391 000162 =182 -

1382 pooie2 (12706 000500 PCNE: MOV 0500, 5P ;STARTING ADORESS TO RELOCATE LORDERS.

1363 [000ipb 004767 17773 JSR P, WHERE

139§ 00Ci72 004767 001736 JSR -- PC.SRLOR

1295 002176 002000 MALT -

1396 (000200 612776 DCOSGC PTWO: MOV #500,5P :STARTING ADDRESS OF 0-124K MEMORY EXERCISER.
1387 222294 CO4787 177004 JSR PC, WHERE




JcaMBS. Pl

1398 0022l
1333 ZEZEld

1481 0Q0C2eM
1402 003230
1803 CCle3M
14J4 000240

1438 00250
1437 306282

£
>—

U LWV 000~ U £ (M-

0CC304
CLS31T
000312
JoC314
0033,

330320
o223z22
o
o2C328

apopapapapopopopohopopop shopopop
N SR o SuN apl M SNV GOV RV SO SNV WOV o uiN B 3

’
v
o

TOMVIVIVTUIYE-20<0 cpep=p sp=p o

448 220SCe

TEST [LIaNB-G 0-124k MEMORY EMERCISER

RRTING INST & DEFINITIONS

gsug

002310

£OS7S0
003500
177624
012134

Q00318

177860
177572
0007¢e

17787¢
177576
172300
C002i0

JMP
PTHREE: MOV
JSR
JMP
PFIOUR: MOV
JSR
JMP
.=250
.WORD
.WORD
PEIVE: MOV
JSR
JMP
PSIX: MOV
JSR
IMp

[
+

MRCYIL 27732}

1C-SEP-7

J8START
#500, SP
PC . WHERE

I WRE
JsPRGD

" #4500, 5P

PC, WNERE
8PRGS

0

0

8500, SP
PC . WHERE
JPRGY
8500

PC, WHERE
BRANCH

CO4

6 11:59 PAGE 42

GO 70 START OF TEST
:STARTING ADDRESS OF PROGRAM s2.

. GO START PROGRAM #2
-STARTING ADRESS OF PROGRAM #3.

;GO STRART PROGRRM 83
:MEMORY MANAGEMENT TRAP VECTCR.
:START ADDRESS JF PROGRAM 8.

:ROUTINE TO SAVE REGISTERS ON THE STACK
s CRLLEC EBVSQVE MRCRC OR JSK PC,ESAVR

:SAVE RETURN PC

: RETURN
; CONTRINS RETURN ADDRESS

:RCUTINE TO RESTORE REGISTERS SAVED ON THE STRCK
PC, SRESTR

§SAVR: 5P+ 1§
MOV %5, =(5P)
MOV 4, ~(SP)
MOV %3,-{SP)
MOV 2. =(SP}
MOV %1, -.8P)
MOV %0, -(SP)
MOV (Plr+ PC

18: 0

. CALLED BY RESTORE MRCRO CR JSR

$§RESTR: MOV (SP)+,1$
MOV {(SP)+,%0
MOV (SP)+. %]
MOV (SP)e+,%2
MOV (SP)+. %3
MOV (SP)+ %4
MOV (SP)+.%5
MOV (PC)+.PC

13 0

:SAYE RETURN B¢

+RETURN
+ CONTRINS RETURN RDDRESS

.§E5£L POKER FAIL ROUTIME
:POWER FAIL ROUTINE

; THE PCWER DOWN ROUTINE SAVES THE KEYBOARD STRTUS, THE GENERAL R

: (RO-RS) ,AND MEM MGMT REGISTERS (KIPDRO-KIPDR?,KIPRRO-kIPRRT,SR
:ON THE &TACK AND SAVES THE STACK POINTER IN PFSTK BELOW.

PDWN: MOV
JSR
157
BEQ
MOV
MOV
MOV
MOV

28TKS, = (SP)
" PC, §SAVR

JaMMAVA

;SAVE KEYBOARD STATUS

;GO _SAVE REGISTERS ON THE STACK
;CHECK IF MEM MGMT IS AVRILABLE
;BRANCH _IF NOT AVAILRBLE

k13
Q45RO - (SP) :SAVE SRO

385R2. - (5P) 'SAVE SRe

:gnggo.no .3ET ADDRESS OF KIFDRQ

E
2

IS
SR

Ss :STARTING ADORESS OF BRANCH GOSBLE MOS TEST.

*
I

g

ERS
)




TEST D‘J"Q-
CodtBa.Pll

155+
1455

1458
1459
1460

1461 00CSeD
0J0s62

1452
1463
1464
1485
1456
1467
1468
1429
N0
1471
1472
18473
97y
1878
1476
16477
1478
1479
14830

;“94 00271

000540

8

0Cl662
00066k
0C0e7y

000876
003700
005708 100375
000708
00071e
0007149
&£ 000002

0907et
0CL726
000734

00C742
00C744
000746
000750
00C752

000754
003758

0-124k MEMORY EXER

PCWER FRIL

010203
013046

15535
oggggs
T

g
665900

000240
013205
00sre7
001417

005015
Q20le2
042105

000742

000000

000000
C2CC00

ira3dd

8805872 003024

003560
003146

17236C
salalapte

177772
C30046

047520
C40508
00SC1S

¢
Q.1

ISER
NE

030024

Qu2s2?
0selll
000

MACYLL 27.732)

MOV
13 MOV

SUB

MOV
es: MOV
SOB
MOV
. WORD
MV
HALT

38:
PFSTK:

pup:
HOV
T7ST
BEQ
MOV
MOV
MOV
18: MOV
S08

c3: MOV

43: TST

cs:

e e
{2
IR
e o0

BS: NOP

PWRFAIL:.RSCIZ

LSBYTL
ICNT:  .LORD
ICVUNT: _WORD
ERCNT:
LOCISP: O
MMAVAH: O
RELOCF: .WORD
COUNT: .WORD

DOY

1C-SEP-76 11:59 PRGE 43

R2,R3
(R0)+ -\5P;

&s

aKI ARO, RO
.R3)+,-L5P)
R3,2%

SP (PCl+

0
sPUP, JUPFVEC

s POWER UP RCUTINE.
NOP

J8PFSTK,SP
MMAVR

4$
OKIPQR?+2 RC

RE ha
(SP)+,-(RD)
R3, 1%’

sKiPDR7+E RO
LS ‘0 ,~(R R

fsb)+ J9SR2
(SP+. 285R0
PARAVA

1

PC, . MAMF

PC,SRESTR
(SPY+, 28TKS

IPDHN JWPFVEC
(PC)+

0
108

118
RS, SPRINT

: SAVE kIPDRO-KIPDR?

;GET ADDRESS OF KIPARC
:SAVE KIPARO-KIPAR?

:SAVE STACK PTR IN FOLLOWING LOCATIJ
:CONTAINS STACK PTR_AFTER POWER F?%ﬁ

:SET POWER FAIL VECTOR TO PUP ROLUTINE

:SET STRCK PTR
s SHECK IF MEM MGMT IS AVAILAB.E

:GET RODRESS CF KIPARR7+2

;RESTORE KIPAR7-KIPARC

;GET_RDORESS OF KIPOR7+2
:RESTORE KIPDR?-kIPDRO

:RESTORE SR2

:RESTORE _SRJ

:CHECK IF PQRITY REGISTERS ARE ENRBLED
:BRANCH IF

:G0 ENRBLE PQRITY REGISTERS

:RESTORE REGISTERS FROM STRCK
:SET POWER FRIL TRAP TC PDWN ROLTINE

;DELAY WAITING FCR TTY MOTCR
;GC TO PRINT ROUTINE

;RETURN
{15>¢12>"POUER FAILED":

15, 2

TAGS § PRINT ROUTINE

0
0

:CONTRINS PASS
:CONTAINS ITERATION PAT
CONTRINS ERROR CCUNT

QUNT
ER
:CONTAINS DISPLAY REGISTER
ICR
10
Tl

Y
h g
)

IMASE
:MEM MGMT AVAILRBLE INDICATOR
:0=NOT AVAIL,-1=RVAIL
! CONTRINS RELOCATION FAC

: TEMPORARY WORKING LORCRTION




TEST DIQMB-G
CoNBs. Pl

UGt spopspepapsp—-pope
Wu- OO 1IN LWV
(@ ]
|
o
o

&m
n

A

Ut
Le pl}

i

Lunon

o s B spabab oo Poh b s tes pe s po Pt Pt P P0 s P o
mmmmmmmmmmmmm

(]

= 53
23 Bi8lE
1831

1832 001013
1833 291014
1834 PBitie
1835 30:650
183 001993
1237 0A185€
1838

1239 0010
€30 301036
€47 531740
j243 501042
1843 OC1094
T84

1245 001796
1246 D0i%co
1847 01ASE
148 031560
1243

1850

1221 G50I06M
1885 0C1670
|25 Q01073
€88 ADIE7E
1285

128 001100
1557 201104
1288 091106
1289 001114
1860

Eé

At
AR
88
et

e ta P
o

0-124h MEMORY ENERCISER

TRaS 8 PRINT RILTINE

[ 4

000249
Clase.
066767

3746

Yoh
0C33C0
CC320s

005737
100001
waisinials

000016
ITorke

--o-y-o

00014

GOt
002012

177724

000001
G0003¢e

177710
0200ae

177570

0
o
O
o
[ 2]
o

177722

MRCYIl 271732}

1C-SEP-T6 11:59 PAGE 44

ROUTINEJTg PQSSRHESSR%E ADDRESS TO TYPE ROUTINE BELOW

;GET MESSAGE ADDRESS

:ADD RELOCATION FACTCR

s PUSH PSW_ON THE STACK
sCALL TYPE ROUTINE

s CONTRINS MESSAGE ADDRESS
s RETURN

MESSAGE MUST TERMINATE WITH A O BYTE.

: THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

;MESADR IS FIRST ADDRESS OF ASCIZ STRING

; CONTAINS NULL CHRRACTER

:CONTAINS 8 OF FILLER CHARACTERS
:CONTAINS TELEPRINTER AVAILABLE FLAG
:0/377 = AVAIL/NOT AVAIL

: CONTAINS KEYBOARD AVAILABLE FLAG
tADDRESS OF TLEPRINTER STATUS REGISTER
gDDEESS OF TELEPRINTER DATA BUFFER

:GET MESSAGE ADDRESS
;ADJUST RETURN PC

;PUSH CHARRCTER TQ BE TYPED QONTQ STACK
:BRANCH IF NOT THE TERMINATOR
:POP_TERMINATOR CHAR OFF THE STACK
:RESTORE RO

;RETURN TO CALLER

; TYPE CHARACTER

:CHECK IF CHARACTER WRS A LINE FEED
:BRANCH IF NOT LINE FEED

;GET 8 OF FILLERS REQUIRED AND FILLER
: CHARAC TER.

; DECREMENT FILLERS REQ. COUN
:BRANCH IF NO MORE FILLERS E REQUIRED
:TYPE FILLER CHARACTER

;WRIT FOR QUTPUT DEVICE
;OUTPUT CHRRACTER

;CHECK IF HALT ON ERROR
:BRANCH IF NO HALT ON ERRCR

1CALL: IS
nggsacs nobnsss
$ERINT:
MOV tRS)+. 1%
ADD RELOCE, 1S
MOV 2MPSW, ~(SP)
JSR PC, . TYPE
1§: JWORD O
RTS RS
ROUTINE TO TYPE PSCII MESSAGE.
.LRLL TYPE
: MESADR
. TAGS USED BY THE TYPE ROUTINE BELOW
§NULL: .BYTE O
§FILL: .BYTE S
$TPFLG: .BYTE
§TKFLG: .BYTE O
§7PS:  .WORD  17756M
§TFB: .WORD 17756s
_TYPE: MOV RO,=-(SP)
MOV 32t5P), RO
ADD 82,2(SP)
18: MOVE  (RO)+,-(SP)
BNE 2
TST (SP)+
MOV (SP)+,R0
RTI
2%: ISR PC,5%
e CMPB 812, (SP3+
8NE 18
MOV SNULL.-(SP)
4$: ozce 1(SP)
BLT 33
ISR PC,S$
BR 4§
g§: 7578 BSTPS
BPL
MOVB 2£SP) ASTPB
RTS PC
s XXXXXXXXXXXENXXXXXXHKXXXKXKKKXKX
:ERROR TRAP SERVICE ROUTINE
ERRTRP: TST JSUR
BPL .+
HALT

HRLT




FOY

"ES™ DIaMB-G 0-124k MEMORY EXERCISER  MACYI! 27(732) IC0-SEP-T6 11:59 ©BAGE Y&
saMBG.PLL TRGS § SRINT ROUTINE
iS66 001126 Qa5naT TST \PC )+ :CHECK IF PREV TRAP TO 4 REPCRTEL
188° 001130 000000 18: JWORD O : CONTAINS ERROR REPORTED FLAG
1558 ooxlga 80:013 . BNE 2% :BRANCH IF NOT REPORTED
1569 001134 010867 17773 MOV 5P, 1§ *SET *NOT REPORTED'
ISTC 001140 011602 MOV (SP),R2 ;GET_PC_OFF STACK
1571 0Qlid2 QC4767 000356 JSR PC, $FORMO :60 70 FORMAT ROUTINE
1572 001146 004567 177806 JSR RS.$PRINT :GO TO PRINT ROUTINE
1573 001152 001452 __ TRAPY
1574 001164 QQ4SE? 177600 JSR RS, SPRINT :GO TO PRINT ROUTINE
1875 9201160 002275 DIGITS
1576 001162 000000 2%: HALT :ERROR! SECOND TRAP TO 4 OCCURRED
1577 . :BEFORE FIRST WAS PRINTED
1578 00116+ 005067 17770 SLR 18
iggg 001:70 000137 000200 Inp 23200 :RESTART AT 200
1881 .SBTTL ERRCR SERVICE ROUTINE
1582 :ERROR SERVICE CALLED BY JSR PC,ERROR INSTRUCTION
1883 :0R HLT (R TRAP INST)
184 0O1I74 000240 ERROR: NOP
1885 001176 022767 017777 177642 CMP 817777 ERCNT  ;CHECK FOR MAX ERROR CNT
1586 001204 001403 BEQ ¥T S
1587 001206 062767 000001 177532 ADD 81, ERCNT s INCREMENT ERROR COUNT
1588 001214 032737 001000 {77570 uS: BIT 88173, JeSUR :SWITCH 9 UP?
1689 291222 00141} BEQ 5§
1530 001224 042767 017777 177516 BIC 817777 ,LDDISP  :SAVE RELOCATION BITS
1831 001832 (S6767 177510 177510 1S ERCNT,LOOISP  :LORD ERROR COUNT
1592 0O1N0 016737 177504 177570 MOV LDDISP, 38DISPLAY :LOAD DISPLAY REGISTER
1883 (Qleve 005737 177570 5%: TST S8SUR HALT ON’ERROR
1534 901552 100002 BPL _+b
1535 (00:254 (00000 HALT
1596 00l256 000471 BR s
1697 001260 032737 020000 177570 81T 820000, 38SWR  :PRINT OUT DESIRED”
1598 001266 001052 BNE 1$ :BRANCH IF NO PRINTOUT
1899 061270 004767 177010 ISR PC,§5AVY :G0 SAVE REGISTERS ON THE STACK
1600 001274 016602 C£O000IN MOV 1915P)  R2 :GET PC OF ERROR CALL
1651 001300 004767 009220 JSR PC, $FORMG +GO TO FORMAT ROUTINE
1602 001304 004567 177450 ISR RS, §PRINT :GO TO PRINT ROUTINE
1603 001310 001467 ERRPC
1604 001312 004Se? 177442 JSR RS, SPRINT :30 TO PRINT ROUTINE
1605 0013i6 002275 DIGITS
1606 001320 016602 000024 MOV 4(SP) R2 :GET FAILING ADDRESS (IN R2}
1667 001324 004767 000!74 JSR PC, $FORMO :G0 TO FORMAT ROUTINE
1608 001330 004567 177424 3R RS, SPRINT :G0 TO PRINT ROUTINE
1699 001334 002253 ADRESS
1610 00133 10S767 005157 TSTE  PENFLG :BRANCH IF PARITY ERRCR DETFATED
1611 00i342 001017 BNE 118 1BUT NOT FOUND
112 001344 685757 005150 7STB  PEFLG :BRANCH IF PARITY ERROR DETECTED
113 001350 001006 BNE 108 :BUT FOUND
1614 001352 004567 177402 R RS, SPRINT GO TO PRINT ROUTINE
1615 001386 001473 XMTDAT
1616 001360 010046 MOV RO, -(SP) :PUSH VALUE TO TYPED ONTO STACK
117 001362 004767 000360 ISR PC.02R GO PRINT VALUE
1618 001366 108:
119 001366 DO4SE? 1773tk ISR RS, SPRINT :GO TO PRINT ROUTINE
1620 001372 001506 RECDAT
162! 001374 OQIG34% MOV R3,-(SP) +PUSH VYRLUE TO BE TYPED ONTI STACK




TEST D2aM

DI@MBG.

-G 0-

124 MEMORY EXERCISER

ERROR SERVICE ROUTINE

Qo477

DO4SE?
015020

066767
066767
004767
012704

017102
012700
006302
006103
077003
042705
060502
005503
008302
006103
012700

C00344

177352
1‘&”'4

002000
177330
177570

00ocoz2
£5010!
047524
038503
047517
040524
Q42101

036501
000

177224
177216
176540
002275

00230Ce

177164
000001
017777

001726
000C06

160000

300006

177570

Q42520
032040

003014
000134

MRCYLL 27:732)

118:

18:

2s:

35

TRAPY:

ERRPC:

XMTDAT: .
RECDART: .

BELL:

118:

18:

GOY

1C-SEP-76 11:59 PHGE 46

PC,02R
RS, SPRINT

PC, SRESTR
22000, JaSUR

4

RS, SPRINT
J8SUR

.4

RO, -(R2)
82,k

"TRAPPED TO &

‘DN =?
-

*GO0D DRTAR=’
' 