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RBSTRACT
PROGRAM DEMJA TESTS CONTIGUOUS MEMORY RDDRESS FROM (000000 TO

s THAT sncn Qﬂggs LRy MEEE LR PROFeER
Bl e

WUST/MRGIN MEMORY .
REQUIREMENTS

EQUIPMENT
PDP-11/70 FAMILY PROCESSOR WITH 32K MEMORY

STORRGE
PRCSRAM STORAGE - THE PROGRAM USES MEMORY 0-17777

PRELIMINARY PROGRAMS
DEKBR THROUGH DEKBF

LOADI STARTING PROCE

L% m INTO *PK)RY UgLIﬁE RBS LORDER
LOAD RDDRESS 200

SET SWl2 IN DESIRED POSITION (SEE SEC 4.0)
PRESS START.

RSTERISK “#¥* WILL BE PRINTED AFTER ERCH PASS.

“DEMIA 0@?!" WILL BE PRINTE RFTER b_PRSSES.
PA COUNT MAY Vé IN T DISPLAY  REGISTER.
THIS SAVES HE LOADERS (BOOT AND RBS), 10

RESTORE THE LOADERS, RESTART AT 162.
ACT11 OPERATION

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER ACT11 THE
PROGRAM IS DONE RFTER THE FIRST PRSS.

SWITCH SETTINGS

SWIS = 1 OR UP.... MHALT ON ERROR
nors: IF SW15=] WHEN AN ERROR OCCURS THE PROGRAM WILL

AND THE CORRECT DATA WILL NOT BE LOADED INTO THE
rnn.iuc ADDRESS. IF SWIS IS RAISED AFTER THE ERROR
TYPEOUT BEGINS THE PROGRAM WILL HALT WHEN THE TYPEOUT
COMPLETES, AND THE CORRECT DATA WILL BE LORDED INTO
THE FRILING ADDRESS.

SKI4 = | OR UP.... LOOP SUBTEST

SWI3 = 1 OR UP..... INHIBIT ERROR TYPEOUT

SWie = 1 OR UP....INHIBIT USE OF MEMORY MANAGEMENT
NOTE: INHIBITING THE USE OF MEMORY HQNRGEHENT CaN

BE DONE ONLY WHEN THE PROGRAM IS STARTED
IF THE USE OF MEMORY MANAGEMENT 18 INWIBITED THE LAST
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5.0
5.1

6.0

£.l

EOL

RDDRESS RS TYPED BY THE PROGRAM WILL ONLY REFLECT THE
RAMOUNT OF MEMORY UP TO 28K (LAST RDDRESS = 160000).

SWil = 1 OR UP..... INMAIBIT SUBTEST ITERRTION

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

SW3 = ] OR UP...... DISPLAY ERROR COUNT IN DISPLARY

REGISTER

SW9 = 0 OR DOWN... DISPLAY PRSS COUNT IN DISPLARY

REGISTER

SW8 =1 OR UP..... HALT PROGRAM UNRELOCARTED 8 RESTORE
LOARDERS.

Subroutine Rbstracts
Scope

the program stores 1n Rl the PC of the last test successfully
cxcc»lcg and may be used as an a1d 1n debugging 1f the program
"bombs’ because of a hardwere failure.

Errors

These tests prini out the pc where the error was detected, the
failing address, the good data, and the bad data 1.4.

PC=x1x1xxz ADDRESS aaaasa GOOD DATA gggggy BRO DATA bbbbbb

the address of the failing location 1s the true 22 bt
physical address.

Note: MWhen testing memory locations 0-77776 the PC typed will

?c t. multiple of 100000 greater than relfected 1n thc program

1stin

the address of the bad data 1s 1n (R2) -2

the geod data 1n RO

the bad data 1n R3

The address of good dats 13 12 R4 (Random Data Test onl

when an error 138 detecled when cxcrcis:n? the ncnor¥ us n the

worst case noise patterns, the user should restart the pro ram
sclcctlng program 82(see sec 9.1 for delails) selectin lhc
gproprlatc parameters. The user can use the PC and address

the faxlurc to select the proper core bank(s) affected and

slso the specific pattern. This allows mazimum scope
capabilities.

Parity Error
If a parity error 13 detected Lthe program will type:

PARITY ERROR
PC=PPPPPP MEMORY RDDRESS 1S ARRRARAR
PARITY ERROR REG=EEEEEE *?77777777? MARGIN

- —— -
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Where PPPPPP 13 the contents of the PC when the Earll error
occurred, RRRARARA s the address of the word, EEEEEE 13 the
contents of the memory error register, and 7922829999 4" he
margin setting at the time of the parltg srror.

After reporting the parity error the program will start over.
Restrictions

Starting Restraction
Program must not be relocated when restarting

Qperational Restriction

Program checks contiguous memory 1f & parity error trap occurs
when the program 13 relocated pro!ral action 13 undefined. If
parity memory 13 available or seldcled the 310r9 test pattern
1s for parity memory only. Oo nol power fail the program when
the program is running relocated.

Miscellaneous

If the program halts 1n the trap/interrupt vector ares
(0-1000), ezamine register b (the stack pir). R6 contains the
address where the PCof the instruction that caused the (rs

sbort 1s stored. See also Rl (Rl specifies the last tes

completed).

Note: the PDOP-11/70 will display the
the address lights. Thus & trap to 4
10 in the address lights.

Stack Pointaer
The stack pointer 1s 1nmitially set to 520
and 13 reset to this value at " the start of cach subtest.

trap vector addrass+d 1n
(bus error) will display

Pass Count
Siz :asscs are required for completion of this program; at
which time an “%#° uwill be printed. the

pass count nov be
observed by turning the switch to the displa gos:t:on. the
pass count 13 also stored :n location OUH. the pass count
should be monitored i1n the event thal the program enters an
undefined loop..blank }
Error Count
Each time an error occurs, the error count 13 incremented.
The error count can be observed by turning the switch to the
dn:pla¥ position and selting switch™9. (the error count s
also stored 1n location 100!.) the progream will count 17777(8)
errors; the error count 1 no{ ?ncrcncntcd past  this
value..blank 1
Display Register
Either the pass count or the error count 1s displayed 1n the
dxspla, register. the count to be displayed 1s controlled by
the seliting of switch 9..blank |

Power Fail
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9.0

GO1

The program may be power fa1led when running. Khen the power
returns the ram will continue 1n sequence.#¥cauliontk do

not turn soucr ol,/on unti] the message ‘power failed’ has
been type this 13 because the stack may overflou.

Execution Time
Execution time 13 dependent on the amount of memory.

Program Description
The program verifies each address by wrating the value of each
address™ 1ntoc 1tself starting al location and cndin? at
the last locatnon 1n_memor The value of the last locals
42 13 typed on the TTY. N 1l the values written are verified.
to comp ?ctc the addrcss test the complement value of each
-clory address 13 wratten starting at the last .c-or! address
and ending at address 20000. The "wr tilen complemenl values
are  then verified. The next phase of tcstin! includes
reading, writing and chcck:n’ memory using worst Case aoise
test p 1tcrn. subtest 13 dedicatad to chccking the pattern.
The lc:t procccds b c:crclslaaoéaaa bank o{ nem r*Eus ng the
worst case MORY “USING
RANDOM DATR tﬁﬂNlST) This routine lovcs lhc program code
throughout memory starting at location 20000, and relocates
the data by & "32(10) word offset on ¢ach subsequent
relocation. ~ 1.e., First relocation 13 to 20000, next is to
00, then 20200, "etc. Rfter relocation the code moved s
checked against the original code (0-17776). When the random
data test is complete thc program then successively rotates
0 bit (ROTO) and a2 '1° b1t (n811) through all of mémory. When
a]] testing 13 completle the progran increments the pass count
(location "1000) and restarts 1aning with the worst case
noise tests. RAn asterisk (¥) u1ll g gd completion of
each pass, and when b passes have hccn conplctcd he program
w111 type DEHJQ DONE’ and restart the program beginning with
the memory address tests.
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MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE I

DEMIRC.PIL

D U £ WM W0 M 0 U L Wrue

16-MRY-77 13:58

000004
000010
000014

;STATUS REGISTER (FSW) BIT RSSIGNMEN

NLIST MD,MC
LIST ME

I¢?$#£ g?%S?EC'l1§2$"JR'CFPRP#I/7U MEMORY TEST
.copvnxch§81953 1977 6"&1 ESU?SHEN4 5823. MAYNARD , MASS .

; THIS TEST CHECKS THAT ALL HEHORY RODRESSES ARE UNIGUE USING RDDRESS TESTS

RRREES BATHRRTPRBAARY REoMERRRICKRNS, HRRRT PR R RaTaT IR

+1 PATTERN.

jLOADING AND STARING I¥3TRUCTIONS
;LOAD ADDRESS 200 AND STAR
; THIS PROGRAM ALSO RELOGATES THE RBS AND BOOT LORDERS 70 ALLOW TESTING
:OF MEMORY, TO RESTORE THE LOADERS RESTART AT [6C.
; srhcx POINTER IS SET AT 500 ,

ASTERISK '#' WILL BE PRINTED ON COMPLETION OF EACH PASS, AND
THE PROCRAM NAME WILL BE PRINTED WHEN TEST 15 COMPLETE.

: GENERAL SEG STER RSSIGNMENTS

Rl=%1
Re=72
R3=%3
RY=%Y4
RS=%5
SP=%b
PC=%7
R10=%0
Rll=%1
Ri2=72
R13=%3
Rl14=x4
R15=%5

C=1 ]

g Pt P e —4

S
BIT
BIT
BIT
BIT

"2N<O

0 .
;17 BIT

PRTY7-340 ;PRIORITY LEVEL ?
PRTY4=200 'PRIORITY LEVEL 4

KERNEL MODE
SM=040000 : SUPERVISORY MODE

:USER MODE
:PREVIOUS KERNEL MODE
:PREVIOUS SUPERVISORY MODE

:PREVIOUS USER MODE
tSELECT R10-R1S

....
N
o

PSM=010000
PUM=030000
REG=004000

; VECTOR RDDRESSES

ERRVEC=H ; ADDRESS OF ERROR VECTOR
RESVEC=10 : ADDRESS OF RESERVED_INST. TRAP VECTOR
TBITVEC=14 :ADDRESS OF T’ BIT TRAP VECTOR



101

INDEC- ] ] -DEMJA-C 170, nznonv TEST MACY]! 30(1046) 12-JUL-77 10:09 PAGE 2
RS § My (0 Ty R R NG INST 8 DEFINITIONS
57 000014 "RTVEC=1Y . ADDRESS OF *TRACE’ TRRP CTOR
58 ggBBéo BPTVEC=1Y o a0 . ADDRESS §§B§gg§n§50igus gg
60 0024 g?vs =24 R FAIL TRAP VECTOR
gé 000030 ggggsg=3gq : ADDRESS OF EMT VECTOR
63 888833 TKVEC=60 2885533 8: ¥§QPK¥580830 INTERRUPT VECTOR
64 000064 TPVEC=6Y4 ! ADDRESS OF TTY PRINTER INTERRUPT VECTOR
65 000240 PIRVEC=240 : ADDRESS OF PIRQ VECTOR
66 000244 FPEVEC=o44 ' ADDRESS OF FLOATING POINT INT. VECTOR
gg 000250 MMVEC=250 ' ADDRESS OF MEM MGMT ERROR TRAP VECTOR
69 . REGISTER ES
70 177776 Psu=i§§§§s ;RDDRESS OF STATUS REGISTER
71 %;;;;q SLR=177774 ADDRESS OF STACK LIH%;EE%GI$TEEQUEST
5 17777 AR 172820 2885&2? R K RECTeTE
;g };;gqs ?QTRL?%77?46 : ADDRESS OF 11/70 MEMORY CONTROL REGISTER
76 17756 T« Zi??é?? 2883533 85 xE¥88258 gurrzn
;7 177564 rgs=177ssq goonsss OF TELE;E%“¥E§ gagr .
7 i;;§93 £u82i§3E98 BBRE§§ 8@ CShEOL SWITCH REGISTER
g? 177570 DISPLAY=177570 noonzss OF CONSOL DISPLAY REGISTER
82 - INITIAL STACK POINTER SETTING
ga 000500 STKPTR=500
a5 . MISCELLANEOUS BIT ASSIGNMENTS
86 000100 BITIS= 100
87 040000 BITI4= 040000
88 020000 BITI3= 020000
89 010000 BIT12= 010000
90 001000 BIT9= 001000
9] 000400 BIT8= 100400
gg 000100 BITe= 000100
& . MEMORY MANAGEMEMT REGISTER ADDRESS ASSIGNMENTS
a5 177572 SRO=177572 ;ADDRESS OF MEM MGMT REGISTER SRO
% 177574 SR1=177574 ; SR1
97 177576 SR2=177576 P -~ ToR
gg 172516 6R3=172616 ! ADDRESS or MEM ncnr REGISTER SR3
100 172300 KIPDRO=172300 : ADDRESS OF KERNEL ‘I’ PAGE
101 172302 KIPDR1=172302 ! DESCRIPTOR REGISTERS
102 172304 KIPDR2=172304
103 172306 KIPDR3=172306
104 172310 KIPOR4=172310
105 172312 KIPDRS=172312
106 172314 KIPDRB=172314
}gg 172316 KIPDR7=172316
109 172340 KIPARD=172340 : ADDRESSES 0D KERNEL 'I’ SPACE
110 172342 I.IPAR1=172342 ! PAGE ADRESS REGISTERS
111 172344 KIPAR2=172344
112 172346 KIPAR3=172346



MAINDEC-11-DEMJR-C POP11-/70 MEMORY TEST MACYll 30(1046)

DEMJRC.PLI
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[
w

P Pt Pt Pt Pt Pt Pt et Phpms

U PUNUN) = 0t s gt pmspms
W—O O O~NoUN.L

Pt P Pt Puce Pt Pt P P s pn
ORUBBBNRRE

L1l

INFR KERES

5 B8535 BEEES

16-MAY-77 13:58

'

356

184258

000006
000000

250000

000000
001126

000034
001204
000340
00C

N)4260

000100
004567

000162
012706
004767
000000
000401
000200
012706

000684

000500
00c016

000S00

12-JUL-77 10:09 PRGE 3
STARTING INST & DEFINITIONS

el

KIPRR7=172356

;INSTRUCTI?ﬁ EQURTES
AR
;MISC. EQUATES

; SCOPE IS AN EMT TRAP

Rid= :R/W BIT IN PDR R TERS
UP:S ‘UP B?* IN PDB REE?%§E S
e g S T e Gloch I
.WO ;
0 ;LORDED bRBPERLY FROM VECTSE.
.WORD ERRTRP
.WORD RTI
.=TRAPVEC
.WORD ERROR
.WORD  PRTY?7
. =46
SENDRD
.=52
40000
.=100
CRLF: JSR RS, SPRINT
SCRLF
RTS PC

RELFL: .WORD O
SAVPC2: .WORD O

.=162
PONE: MOV ¥500,5P ;STARTING ADDRESS TG RELOCATE LORDERS.
JSR PC, SRLDR
HALT
BRaoo PTWO
PTWO: MOV ¥500,5P ;STARTING ADDRESS OF MEMORY TEST.

——— e ——— — a— -_
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FERIRECSH-OEME-Ra2 (6ETOR TEST SR PIABIS olfifihifhs 1000 Pt

169 000204 000137 002376 P J8STRRT :G0 TO START ‘OF TEST
f;? 000250 888638 ZuSaB 0 :MEMORY MANRGEMENT TRAP VECTOR.
i;g 000252 000000 JHORD O
174 '
175 :ROUTINE TO SAVE REGISTERS ON THE STACK
176 ' CALLED BY SAVE MACRO OR JSR  PC,$SAVR
177 4 012667 000016 §SAVR: MOV ﬁép" ? . SAVE RETURN PC
};g 818 wg MOV )=
1034 V R4 -(5P)
180 000264 010346 MOV R3] -(SP)
181 000266 010246 MOV R2, -(SP)
{ae 000270 0{01:& :03 51"f§§}
183 §§§§3§ 818909 n8v (gC)+,PC -RETURN
igg 76 000000 18: 0 :CONTAINS RETURN ADDRESS
187 :ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK
188 :CALLED BY RESTORE MACRO OR JSR PC,SRESTR
189 000300 012667 000016 $RESTR: MOV (SP)+, 18 . SAVE RETURN PC
130 81 ngv (g;)+,no
18] 12601 v (8P)+ R1
182 000310 012602 MOV (SP)+ R2
193 000312 012603 MOV (SP)+.R3
194 000314 012604 MOV (5P) 4+ RY
195 (000316 012605 MOV (SP)+. RS
196 000320 012707 MOV (PC)+.PC : RETURN
{gg 000322 000000 18: 0 : CONTRINS RETURN ADDRESS
199 .SBTTL POWER FRIL ROUTINE
200 000502 .=502
201 - POWER FAIL ROUTINE
o0 T R DO R I L oDR?  KIPARG-K IPAR? SRS RS- SRO)
583 ION T g?ﬁ%x"sﬁp”ﬁﬂvgs ?H& STACK PCINTER IN P#S*k BELOW. | =
T OREE ame gm P ED L SRR il e o
207 388%?3 005737 000762 ST ashnzvn EEHEEQVEF MEM MGMT IS AVAILABLE
208 000516 001421 BEQ 3 :BRANCH IF NOT AVAILABLE
203 000S20 013746 177572 MOV J4SRO, - (SP) :SAVE SRO
510 000510 Blire roit Moy SeRa'-(ep)  2AvE 2R3
000533 $SR3, - ;
215 §1 00 172300 MOV cxxpako,no 'GET ngonsss OF KIPDRO
21 40 012702 000010 MOV $8. ,R2
214 000S44 010203 MOV R2.R3
21S DOOSM6 012046 18: MOV (RO)+,-15P) : SAVE KIPDRO-KIPDR?
216 000550 077202 S0B R2.1$
217 000552 012700 172340 MOV s }FARD, RO :GET ADDRESS OF KIPARO
218 000SSe 012046 2s: MOV (RO)+,-{SP) ' GAVE KIFARO-KIPAR?
219 000560 077302 S0B R3, 28
220 000S62 (10627 3%: MOV SP. (PC)+ ;snv; ?TQCK PTR gn FO%%ONlNG LOCATION
221 0005es 100000 PFSTK: .WORD D 'CONTAINS STACK PTR AFTER POWER FAIL

553 88839& 868686 000576 000024 ngET 3PUP, J8PFVEC

'SET POKER FRIL VECTOR TO PUP ROUTINE

- - - - -—— —




000760
000762

000764
000766

000770
000772

oD
g(‘)
<D

9

~

aooqooqgeocox
SR i

8 o000

012637

000752

00
000000

000000
000000

000240
012567

~d—

1770 MEMORY TEST
13:58

gog:e2
172360
000010

172320

172516
177576
17757¢
Co4604
OO4Y474
177406
177560
000SG2
177772

G00046

047520
040S06

000

000016

000024

Q42527
O461l1

MACY1l 30(1046)
POWER FRIL ROUTINE

: POWER UP ROUTINE.

PUP:

19:

es:

4s:

5%:

[y,

BS:

oV
)
BEQ
MOV
MoV
MoV
MOV
S08
MOV
MOV
S08
MOV
MOV
MOV
TST
BEG
JSR

PWRFAIL:.ASCII

LO1

12-JUL-?7 10:09 PAGE S

S4PFSTK, SP
MMAV

4s
sKIPAR7+2, RO
RO A3
(SP)+,-(RO)

R3, 18
sk tPDR7+2, RO
(SP)+,-(RO)

R2,2$
(SP)+,385R3
(5P)+' J85R2
(SP)+. 98SR0
PARAVA

cs
PC, . MRMF

PC, SRESTR
(SP)+, I$TKS
8POWN, J4PF VEC
(PC)+

0

108

118
RS, SPRINT

<15> (12> 'POMER FRILED’

(IS D

;SET STACK PTR
;CHECK IF MEM MGMT 1S AVAILABLE

;GET ADURESS OF KIPARR7+2

; RESTORE KIPAR7-KIPARO

;GET RDDRESS OF KIPDR7+2
; RESTORE KIPDR7-KIPDRO

;RE?TORE SR3

:RESTORE SR2

+RESTORE SRO

sCHECK IF PARITY REGISTERS RRE ENRBLED
:BRANCH IF NOT

:GO ENRBLE PARITY REGISTERS

:RESTORE REGISTERS FROM STACK

;SET POWER FRIL TRAP TO PDWN ROUTINE

;DELAY WAITING FOR TTY MOTOR
:GO TO PRINT ROUTINE '

: RETURN

.SBTTL TAGS & PRINT ROUTINE
EVEN

0
0

0
0

- CONTRINS PASS COUNT
:CONTRINS ITERATION PATTERN
:CONTRINS ERROR COUNT
: CONTRINS DISPLAY REGISTER IMAGE
:MEM MGMT AVAILABLE INDICATOR
:0=NOT AVAIL,-1=AVAIL (18 BIT MODE)
: -2=AVAIL (22 BIT MODE)

; CONTRINS RELOCRTION FACTOR
: TEMPORARY WORKING LORCATION

;ROUTINE TO PRSS MESSRGE ADDRESS TO TYPE ROUTINE BELCUW

RS, SPRINT

MESSAGE ARDORESS

§CRLF: .ASCIZ
ICNT:  .WORD
ICOUNT: .WORD
ERCNT: O
LODISP: O
MMAVA: O
RELOCF: .WORD
COUNT:  .WORD
‘CALL: JSR
$PRINT: NOP
MOV

(RS)+,18%

; GET MESSAGE RDDRESS




MOl
BERREC3H-OEME-RAO5 (BETOR" TEST SRR} ARfAP R 77 O et

28l 000776 066767 177762 000010 RDD RELOCF, 1S QDO RELOCATION FACTOR

o8 B8P3 BAI%S 4G4TS HRY  BAPSH, (5P 5’; M
Y 18: NS MES ncs ADDRESS
S HBiRYY BRRE U R
287 -ROUTINE TO TYPE ASCI] MESSAGE. MESSRGE MUST TERMINATE WITH A O BYTE.
ggg EHELROU}$g WILL INSERT A NUMBER OF NULL CHARRARCTERS AFTER A LINE FEED.
230 MESADR MESARDR IS FIRST RDDRESS OF ASCIZ STRING
aqg : Tncs useo sv THE TYPE ROUTINE BELOW I eR
53 2igY B UL J CONTAINE bk EYETER EraracTERS
295 001022 000 STPFLG .BYTE 0 ,LONTRINS TELEPRINTER AVARILRBLE FLAG
296 :0/377 = AVAIL/NOT AVAIL
297 001023 000 STKFLG: .BYIF O ! CONTRINS KEYBOARD AVAILABLE FLAG
298 001024 177564 §TPS: .WOR. 177564 nogggg OF TLEPRINTER STQTUS REGISTER
299 001026 177566 $TPB: .WORD 177866 S OF TELE INTER DATA BUFFER
300 001030 01004 LIYPE: MOV RO, -(SP)
301 001032 017600 000002 MOV 32lsP), RO GET nsssncs ADDRESS
ggg 001036 062766 000002 000002 ADD #2,2(5P) :ADJUST RETURN PC
309 0J10¥4 112046 18: MOVB  (RO)+,-(SP) :PUSH CHARARCTER TO BE TYPED ONTO STACK
305 00104 001003 BNE 2§ 'BRANCH IF NOT THE TERMINATOR
306 001050 005726 TST (SP)+ :POP TERMINATOR CHAR OFF THE STACK
307 001052 012600 MOV (SP)+,RO :RESTORE RO
ggg 001064 000002 RTI *RETURN TO CALLER
310 0010S6 004767 000026 28: ISR PC.TYPIT : TYPE CHARACTER
311 001062 122726 000012 38: CMPB 812, (SP)+ :CHECK IF CHARACTER WAS A LINE FEED
312 001066 001366 BNE 18 *BRANCH IF NOT LINE FEED
313 001070 Ole746 177724 MOV §NULL, ~(SP) ‘GET & OF FILLERS REQUIRED AND FILLER
g}g s CHARACTER.
316 001074 105366 000001 4$: DECB  1(SP) :DECREMENT FILLERS REQ. COUNT
317 00ii00 002770 BLT 33 :BRANCH IF NO MORE FILLERS ARE REQUIRED
318 001102 004767 000002 JSR PC, TYPIT :TYPE FILLER CHARACTER
353 001106 000772 BR 4§
321 001110 105777 177710 TYPIT: TSTB  @$TPS WAIT FOR OUTPUT DEVICE
322 001114 100375 BPL et
323 001116 116677 000002 177702 MOVB  2(SP),a$TPB :OQUTPUT CHARACTER
352 001124 000207 RTS PC
326 - XXXXXXKXXXXXXKIXXX XX XXX X XXXKXKX
327 :ERROR TRAP SERVICE ROUTINE
328 001126 005737 177570 ERRTRP: TST JUSUR CHECK IF HALT ON ERROR
329 001132 100001 BPL . +4 ennncu IF NO HALT ON ERROR
330 001134 000000 HALT
331 00113 005727 TST (PC)+ cntcx IF PREV TRAP TO 4 REPORTED
332 001140 000000 18: .WORD O : CONTRINS ERROR REPORTED FLAG
333 001i42 001013 BNE 2% *BRANCH IF NOT REPORTED
334 00lIY4 010667 177770 MOV SP, 18 :SET ’NOT REPORTED'
335 001150 011602 MOV (SP) . RR ‘GET PC OFF STACK
33t 001152 004767 000376 JSR PC, $FORMO GO TO FORMRT ROUTINE




NO1
SRS H0EM-AaOEH PR TET REELL U7 1000 e

337

8
3

EFEEELE

At A ok Aot

BEBRR R ERe RS ReReReR AR ReRRRRRARARRAS

TR

PR LR RER IR

W)

s e
£0

RERIINSER BTN FFSTERRE

£ LE
Prts s
o

a88
bt e fmn
J:.Er.s
R8N

004567
B4dE9
538

00S067
000137

00%299
001483
062767
032737
001411
gM2767

0S6
016737

177606
177600

177740
000200

017777

000001
001000

017777
177510

177504
177570

020000
176750
000014
000240
177450
177442
000004
000214
177424
003175
003166

177402

000416
177366
000402
176462
176656
002000

177332

cs:

177542
177532

177570 MS:

177516
177510
177570

177570

108:

1l

177570 18:

JSR

Je

s

CLR
JMP

RS, SPRINT

RS, SPRINT

18
J8200

;GO TO PRINT ROUTINE
;GO TO PRINT ROUTINE

;ERROR! SECOND TRARP TO 4 OCCURRED
:BEFORE FIRST WAS PRINTED

:RESTART AT 200

.SBTTL ERROR SERVICE ROUTINE
:ERROR SERVICE CALLED BY JSR PC,ERROR INSTRUCTION
tggogu (R_TRAP INST)

NOP

1ST8

JSR
XMTDAT
JSR

JSR
RECDRT
MoV
JSR
JSR
JSR
BIT

JSR

I&???? , ERCNT

81,ERCNT

88179, 3aSuR
53

817777, LDDISP
ERCNT,(DDISP
LDDISP, aoDISPLnY

JUSKR
.+b

¥
$20000, J#SKR

1§
PC,$SAVR
14lspy R2
PC, SFOHnu
RS SPRINT

RS, $PRINT
4(SP),R2
PC, $FORMO
RS, SPRINT
PENFLG
118

PEFLG

108

RS, SPRINT

RO, -(SP)
PL 02R

RS, SPRINT

R3,-(SP)
PC, 02R
PC, CRLF
PC, SRESTR

2000, J¥SUR

4]
RS, SPRINT

; CHECK FOR MAX ERROR CNT

; INCREMENT ERROR COUNT
:SWITCH 9 UP?

; SAVE RELOCRTION BITS

;LORD ERROR C
; LORD HNSPLRY REGISTER
;HALT ON'ERROR

; PRINT OUT DESIRED?

BRRN H IF NO PRINTOUT

;GO SAVE REGISTERS ON THE STACK
:GET_PC_OF ERROR CALL

160 TO FORMAT ROUTINE

:GO TO PRINT ROUTINE

;GO TO PRINT ROUTINE

;GE1 _FRILING RDDRESS (IN R2)
:GO TO FORMAT ROUTINE
GO TO PRINT ROUTINE

:BRANCH IF PARITY ERROR DETECTED
:BUT NOT_FOUND

'BRANCH IF PARITY ERROR DETECTED
:BUT_FOUND

:GO TO PRINT ROUTINE

:PUSH VALUE TO TYPED ONTO STACK
:GO PRINT VALUE

;GO TO PRINT ROUTINE
;PUSH VALUE TO BE TYPED ONTO STRCK

;RESTORE REGISTERS FROM STRCK
:RING BELL ON ERROR

;GO TO PRINT ROUTINE

————— — A r———— -— -




BO2

MAINDEC-11-DEMJA-C PDP1L/70 MEMORY TEST MACYIl 30(1046) 12-JUL-77 10:09 PARGE 8
DEMJRC.PL1 16-MAY-77 13:58 ERROR SERVICE ROUTINE
393 00143 001527 BELL
394 001W0 00S737 177570 28: 15T J8SWR ‘HRLT AFTER PRINT OUT
395 001¥WM 100001 BPL .44
39 001446 000000 HALT
397 001450 010042 3s: MOV RO, - (R2) :RESTORE CORRECT DATA TO ADDRESS
398 001452 062?02 000002 RDD 82 R2
43% 001456 000002 RTI
40l 00140 OSlla4 050101 042520 TRAPY: .RSCII 'TRAPPED TO 4 °
402 00146 020104 047524 032040
403 00147v 040
4ON4  00147% 120 036503 000 ERRPC: .ASCIZ 'PC=’
40S 001501 107 047517 020104 XMTDAT: .RSCIZ ’GOOD DATA=’
506 001506 Ou0SOM O40Sy 000075
407 0015I4 CM10M 042101 RECDAT: .RSCIZ ' BAD DATA=’
0B 001522 052101 036501 000
409 001527 007 000 BELL: .RSCIZ 7
410 001531 120 0S110l 0S21ll1 PARREG: .RSCIZ /PRRITY ERROR REG=/
41l 00I1S3 020131 0S11058 047522
412 00154 020122 042522 036507
413 001552 000
41y 001554 .EVEN
415 -ROUTINE TO PLACE ASCII VALUE OF AN ADDRESS IN TO RDDRESS MESSAGE
416 001554 D66767 177204 000014 $FORMO: ADD RELOCF, 11$+2
417 001562 066767 177176 000152 RDD RELOCF 418+2
418 001570 00767 176460 JSR PC . $SAYR GO SAVE REGISTERS ON THE STACK
419 00I1S74 012704 002351 118: MOV 801GITS, Ry :ADDRESS WHMERE ASCII VALUES RRE STORED
420 001600 00S003 ¢ R3 WORKING 8 INDEX REGISTER
21 001602 162702 000002 SUB 82, R2 :ADJUST RDORESS
422 001606 010205 MOV R2 RS : GAVE
423 001610 010501 MOV RS Rl
424 001612 00S767 177144 ST MMAVA :CHECK IF MEM MGMT IS AVAILABLE
425 001616 001426 BEQ K ; ‘BRANCH IF NOT AVAILABLE
426 001620 032737 000001 177572 BIT &l,38SR0 1S MEM MGMT ENABLED
427 001626 001422 BEQ 18
428 001630 ON2701 017777 BIC 817777, R1 :SAVE PAR SELECTOR BITS
429 001634 (000301 SWAB Rl : SWAP BYTES
430 001636 006001 ROR Rl
431 001p%0 006001 ROR Rl -FORM INDEX VALUE
432 001642 006001 ROR Rl
433 00iewd 006001 ROR Rl
434 001646 017102 001774 MOV PARTAB(1),R2  ;GET CONTENTS OF FAR
435 001682 012700 000006 MOV 86, RO 'SHIFT COUNT
43 001656 006302 ASL R2 :SHIFT KIPARL & PLACES LEFT
437 001660 006103 ROL R3 :MSB8'S GO INTO R3
438 001662 077003 508 RO, .-
439 00l16&M4 042705 160000 BIC 2160000, RS -CLEAR PAR SELECTOR BITS
Y0 001670 060502 ADD RS, R2 :FORM 22 81T ADDRESS
441 001672 00S503 ROC R3 :IN R2 8 R3
442 001674 005001 18: CLR Rl
443 001676 012700 00000S MOV 15, RO
' 001702 006003 128: ROR R3
445 001704 006002 ROR R2
Y4 001706 006001 ROR Rl
447 001710 005300 DEC RO
448 001712 001373 BNE 12%



Cae
MAINDEC-11-DENJA-C PDP11.70 MEMORY TEST MACY1l 30(104) [2-JUL-77 10:09 PAGE 9

DEMIRC.P11  16-MAY-77 13:58 ERROR SERVICE ROUTINE
449 001714 012700 000CIC MOV #8.,R0 :DIGIT COUNT
4SO 001720 00OCNOS B8R s 'PRINT FIRST DIGI¢
451 mirae an:ligé 2s: 23:." sx
25 Bi% BRI fc R
454 001730 00S30S DEC RS
455 001732 001373 BNE 2§
4S5 0017 012705 000003 3s: MOV 83, RS :DIGIT SHIFT COUNT
457 001790 116324 002312 41§: MOVB  DI&TRB(3),(4)+ :LORD DIGIT INTO MESSAGE
458 001744 00S003 CLR R3 ; CLEAR INDEX
459 001796 005300 DEC RO ‘DEC DIGIT COUNT
460 001750 001364 BNE 2§
4] 001752 00N767 176322 JSR PC, SRESTR -RESTORE REGISTERS FROM STACK
4o 001756 ON6767 177002 177612 gic RELOCF, 118+2
463 am;;g 046767 176774 177750 BIC RELOCF 41842
@ 001 000207 RTS : RETURN
466 0017794 172340 PARTRB: KIPARD
467 001776 172342 KIPARI
468 002000 172344 KIPAR?2
49 002002 172346 KIPAR3
470 00200M 172350 KIPARY
471 002006 172362 KIPARS
472 002010 172354 KIPARG
:g 002012 172356 KIPAR?
475 :ROUTINE TO TYPE OCTAL VALUE PUSHED ONTO STACK
476 ,anL MOV VALUE , - (SP) -PUSH VALUE ONTO STACK
477 JSR PC, 02 :CALL ROUTINE
478 002014 baa:
479 002014 004767 176234 ISR PC, $SAVR :GO SAVE REGISTERS ON THE STACK
480 002020 016600 000016 MOV 1615P), RO :GET VALUE
48] 002024 012703 000006 MOV 86,R3 : COUNTER
482 002030 CLR R2 WORKING REGISTER
483 002032 006100 ROL RO
Ng4 0020M 006102 ROL R2
485 %s 062702 000260 18: ADD 3260, R2 -FORM ASCII VALUE
486 e 010267 000040 MOV R2,2$ 'MOVE CHAR TO TYPE LOCATION
487 0020M6 004567 176716 ISR RS SPRINT :GO TO PRINT ROUTINE
488 002052 002106 2§
489 (02054 005002 CLR R2
490 002056 006100 ROL RO
431 002060 006102 ROL R2
492 (02062 006100 ROL RO
493 (002064 006102 ROL R2
494 002066 006100 ROL RO
495 (02070 006102 ROL R2
436 002072 005303 DEC R3
497 002074 001360 BNE 1$
498 002076 004767 176176 JSR PC, SRESTR :RESTORE REGISTERS FROM STACK
499 002102 012616 MOV (SP)+, (SP)
00 002104 000207 RTS PC
gcoé 002106 000000 2s: JWORD O : CONTRINS CHARACTER TO BE TYPED
S03 002110 000000 LODFLO: .WORD

0
S04 ;ROUTINE TO SAVE RBS LOADER



DO2

MAINDEC-11-DEMJAR-C POP11/70 MEMORY TEST MACY11 30(1046) 12-JUL-?7 10:09 PAGE 10

DEMJAC.P11 16-MAY-77 13:58 ERROR SERVICE ROUTINE
505 meixg 00S767 177772 SLOR:  TST LODFLO
2P Sl BB BT
508 002122 012700 017776 3s: MOV 817776, R0
509 mex?" &;g% 002140 000004 MOV '53 38t RRVEC .SET TIME OUT TRAP VECTOR
S10 0021 TST J+
S11 00213 000776 BR
21 Pl 35555 nonono s % :esgc)ﬁo(sp“ 4K MACHINE?
S14 %1% 0013?9 BEQ S R 'YES--GET OUT
S1S 002150 162700 00S672 SUB usoo +1¥2, R0 ;POINT RO BACK TO LOADER
S16 002154 010067 000i02 MOV on 'SAVE FOR Rssronz ROUTINE
517 002160 012702 00273 MOV uéoo ' WORD COUN
518 002164 012703 016200 MOV 8L 0DAR ' n3 * WHERE Lonosn IS TO BE STORED
519 002170 012023 18: MOV (ROY+, LR3)+ :STORE LORDER
20 002172 005302 DEC R2
52l 002174 001375 BNE 1$
S22 002176 014367 000042 MOV -(R3),LSTLOC :SAVE LAST WORD OF LOADERS
523 002202 005367 177702 DEC LODFLO
% 000207 ys: RTS PC : RETURN
526 -ROUTINE TO RESTORE LORDER
627 002210 00S767 177674 $§RLDR: T1ST LODFLO
628 002214 001001 BNE 28
529 002216 RTS PC
3311) 002220 016705 000036 2s: MOV SLDR1,RS GET rx T ,aoggsss OF WHERE LOADER IS
c32 002224 012704 010200 MOV 8LODAR, RY 5SS wcnz LORDER 1S STORED
633 002230 012702 00273M MOV £1500. R2 ugg Ecoum
C34 00223 012425 18: MOV (RY)+, LRS)+ | RESTORE
€3S 002225 (0S302 DEC R2
636 002240 001375 BNE 18
€37 002242 012745 MOV (PC)+,~-(RS) :RESTORE LAST L7 3TION (SAVED BY SAVE
c38 002244 000000 LSTLOC: .WORD O : LORDERS ROUTINE RBOVE)
S39 (002246 004567 176516 JSR RS, SPRINT GO TO PRINT ROUTINE
540 002252 00226M SLDRM
S4] 002264 005067 177630 CLR LOOFLO _
g:g 002260 000207 RTS PC :RETURN TO CALLER
S44 002262 000000 SLDRl: .WORD O :FIRST ADDRESS WHERE _ORDERS ARETC BE
S4S :RESTORED 710

S4o 002264 047514 042101 051105 SLDRM: .ASCIZ ’LOADER IS RESTORED® <1512
S47 0272 (g 020123 0H2023

S48 002300 052123 042105

S49 002306 005015

550 002312 .EVEN

51 .DIGIT TABLE

€52 002312 030460 01GTAB: =01

553 002314 031462 ~23

£54 002316 032464 "4

ggg 002320 033466 "67

§57 : MESSAGES

658 002322 040514 052123 040 (ST:  .ASCII °'LAST ° ,
559 (002327 115 D4650S5 051117 ADRESS: .ASCII *MEMORY RDDRESS IS
560 002334 020131 042101 O0S110M

— —— - - - -—— - —— —— - - » —— — - - ——



CEEREERE aﬁ

S69
570
571

573
574
575
S76
S77
578
579
580
581

BRERRREE

SRERIRRFARIR

FRRRR2ER

oooocooom
N e
onLwh—0

C=11-DEMJA-C PDPL1/70 MENORY TEST
P11 16-MAY-
002342 051505 020123 0S1Si!
002350 040
00235! 060 030060 030060
002356 080
002361 040 __ 000
002363 120 051501 036523
002370 020040 000

"7 p0e3Ty
002374 (000000
002376 012737 002440 000212
002404 012706 000500
002410 004767 177476
002414 004567 176350
002420 007520
002422 005037 000756
002426 005037 000760
002432 013737 000760 177570
002440 012706 000500
002444 D0SO37 004546
002450 052737 000014 177746
002456 012727 (002440
002462 000000
002464 000752
002470 005037 000764
002474 012737 000502 000024
002502 000026
002506 00S067 176250
002512 032737 010000 177570
002520 001020
002522 012737 002562 00000H
002530 177572
002SM 005167 176222
002540 012737 000020 172516
002546 022737 000020 172516
0C2SS4 001002
002556 176200
L12%k2 004767 002574

EO2

Eggg&lsgg‘(/}ggbaou*ﬁgm-ﬁ 10:09 PAGE 11

DIGITS: .ASCII '00000000’

SPACEL: .ASCIZ °
PASSMG: .RSCII ’PASS=’

PRSSNM: .ASCIZ2
.EVEN
PLRCE: .WORD

0
.SBTTL MEMORY RDDRESS TESTS
;TH S TEST ADDRESS MEMORY UP TO 128K AND PROVES 'UNIQNESS' OF ALL
;MEMORY ADDRESS IN A 32K SEGMENT. THE TEST WRITES INTO ERCH MEMORY
;‘DORES'% THE VALUE OF THART ADDRESS AND THEN CHECKS FOR THE CORRECT

IN ERCH ADDRESS.
WELVE I‘KJST SIGNIFICANT BITS OF THE LAST AVAILABLE MEMORY RDDRESS

STACK POINTER IS AT SO0
R R R R R RESTART AT 162 TO RESTORE LOADERM:EEXEFEFHFAREREEEF

TART: MOV E?nn71 28212  ;CHANGE START ADDRESS
MOV $STKPTR. SP :SET UP STACK PTR
JSR PC,SLDR’ :G0 SAVE MONITOR 8 LOARDERS
gggLDR RS, SPRINT :GO TO PRINT ROUTINE
CLR SSERCNT :CLEARR ERROR COUNT
CLR 3sLDDISP 'CLEAR DISPLAY REGISTER STORAGE LOCN
MOV 38LDDISP acoxspLAv -CLEAR DISPLAY REGISTER
STARTI: MOV $STKPTR, 8P sTalK PTR
CLR JRPEFLG’ CLERR PARITY ERROR INDICATORS
BIS 814, J8CNTRL :DISRBLE CACHE
MOV 8STARTI, (PC)+  'LORD PARITY ERROR RESTART ADDRESS
PERSTRT:.WORD O :CONTRINS RESTART ADDRESS AFTER PAR ERR
CLF 38ICNT :CLEAR PRSS COUNT
CLR JSRELOCF : CLERR RELORCATION FACTOR
MOV sPDWN, J8PFVEC  ;SET POWER FRIL TRAP VECTOR
CLR 3sPFVEC+2
. CHECK IF nznonv HQNQGEHENT IS AVRILABLE
CLR MMAY :CLEAR MEM MGMT AVAILABLE INDICATOR
BIT saxrxa J8SHR  ;CHECK IF TO RUN WITH MEM MGMT
BNE 1S !D0 NOT USE MEM MGMT IF SW12 WAS SET
MOV cls JSERRVEC ser TIME OUT TRAP
CLR J¥5R0 REFERENCE MEM MGMT
COM nnnvn ser xnoxchoa T0 -1 IF AVAI_ABLE
MOV 820, 3¥SRS '8ET 22 BIT
CMP 820 J8SR3 D10 IT serv
BNE 1§ : NO--BRANCH
ASL MMAVA ' YES--GET INDICATOR T0 -2
18: ISR PC, . MANF : GO ENRBLE PRRITY ACTION

:ROUTINE TO WRITE VALUE OF MEMORY ADDRESS INTO MEMORY ADORESS



%2

[
<O N

E47

L R ER AR A A AN L

002726

002730
002736

000762
012706
010701

00S767
001420
01370%

006303
006303

1 /70 MEMORY TEST MACYL11l 30(1046)

13:58

002626
002712

823856

000002

0S00
176716
176126

175230

020000
002732

000002

002616
000002

000500

176016
172342

000004

000250

000004

FO2

{2-JuL-77 10:09 PRGE 12

MEMORY RDDRESS TESTS
;FOR EXAMPLE ROUTINE WRITES 20000 INTO LOCQTION 20000

WRTUP: n83
JSR

MOV
HOV
MOV
18: MOV

RDD
BR
DONEC: MOV
JSR
JSR
LST
JSR

;ROUTINEHTO

19 ROD

c3: COM

803?0 , §SERRVEC ; EB&OT*EECEU ?ggEXECTOR

PC LOMMO

ro S:nnvsc T MEM MGMT RBORT VECTOR
RST RDORESS
ng (R2)+ ugq?E anus or RDOPESS INTO ADDRESS
sa R3 NEXT VRLUE
18’ ‘WRITE UNTIL DONE
$STKPTR gp .SET STACK PTR
PC, SFORM 50 70 FORMAT ROUTINE
RS. SPRINT GO TO PRINT ROUTINE
PC,CRLF
CHECK THRT VALUE OF MEMORY ADDRESS WARS WRITTEN CORRECTLY
PC.R] +LORD TRACE REGISTER
nebooo R2 :SET R2
530251 '@SERRVEC :SET TIME OUT TRAP
82, RO . SUBTRACT 2
PC . LDMMO
82, RO
(R2)+,R3 :GET WRITTEN VALUE
gg,na : CHECK
s :ERROR! TO DETERMINE WHICH RDORESS WAS
-(R2)
(R2)
(Re)+,R3
RO,R3’
18’

; WRITTEN IHPROPtRLY EXAMINE R2. NEXT EXAMINE MEM MGMT REGISTER KIPAR]

: (IF MEM MGMT 1S AVAILABLE).

BR
DONELl: MOV
MOV

ADD R2 AND KIPRR1 TOGETHER RS SHOWN BELCW
0 00X XXX XXX XXX XXX

Re-2
: KIPAR]1(?772342) Y YYY YYY YYY YYY YYY
; RDDRESS

Z 222 222 222 222 222 22 12

18
ISTKPTR SP ;SET STRCK PTR
PC,RI :LOAD TRACE REGISTER

sROUTINE TO WRITE 1'S COMPLEMENT VALUE OF RDDRESS INTO ADDRESS
:FOR EXAMPLE ROUTINE WRITES 157777 INTO ADDRESS 20000

157
BEG
MOV
ASL
RSL
ASL

gEQVQ ; MEMORY MAGNAGEMENT AVAILABLE®
ggxIPﬂRl.R3 ;FIND LAST ADDRESS IF MEM MANRGE JSEC
R3

R3
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BEINDEC-II-DEHJR-C POP11,70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PRGE 13

MIRC.P11  16-MAY-77 13:58 MEMORY RODRESS TESTS
673 002760 006303 ASL R3

679 002762 ngt R

875 m 1 gv S (SP) VELOP COMPLEMENT OF LAS™ ADORE
5;9 i6 020000 8l¢c 8 boogp (SP) gSvE 8178 IF MEMORY IS NOT A HUL??PLE OF 4K
678 002774 062603 ) (SP)+ R3

679 002776 012737 00S&S0 000250 MOV sMRet 1, JsMMVEC :SET ABORT VECTOR

680 003004 000403 BR 2%

681 162702 000002 3s: SUB 82, R2 :R2:LAST ADDRESS

682 003012 010203 MOV RS R3

683 003014 00S103 28: coM Ck] : COMPLEMENT VALUE IN R3

684 003016 062703 000002 18: R0D 82,R3

68 003022 010342 MOV R3' -(R2) . WRITE COMPLIMENT YALUE INTO ADDRESS
686 003024 102403 BVS DORE3

687 003026 020227 017776 CMP R2, 817776

% 003032 001371 BNE 1§

630 .GET UP 10 CHECK COMPLEMENT DATA WRITTEN DOWN

691 003034 000240 BONE3: NOP

632 003036 010701 MOV PC,R1 :LOAC TRACE REGISTER

693 003040 00S767 175716 157 MMAVA :CHECK IF MM IS AVAIL

6 003044 001406 BEQ 18

695 00304 012737 000200 172342 MOV 8200, 3sKIPARL  ; INIT KIPARI

696 003054 012737 00Se16 000250 MOV sMMABTO, 3sMMVEC :SET RBORT VECTOR

697 003062 012737 003122 000004 1S: MOV sDONEM, JSERRVEC

638 003070 012702 020000 MOV 820000 R2 .FIRST ADDRESS

£33 003074 010200 MOV Re, R0

700 003076 005100 CoM RO .FIRST DATR (COM OF ADDRESS)
701 003100 062700 000002 ADD 82, R0

702 003104 162700 000002 2s: SuB 2 RO

703 003110 012203 MOY (R2)+,R3 :GET VALUE

704 003112 020003 CMP RO,R3 : CHECK

705 003114 001773 BEQ 2%

706 003116 104400 HLT

707 003120 000771 BR 2

zgg 003122 000240 DONEY: NOP

710 ROUTINE TO WRITE BANK 8 INTO ALL ADORESSES IN A 4K BANk
711 0DO3124 012737 003172 00000 MOV $PONEYA, J8ERRVEC; SET TIME OUT TRAP VECTOR
712 003132 010701 MOV PC,R1

713 00314 004767 002354 JSR PC.LDMMO

714 003140 012737 00S616 000250 MOV sMHABTO, SSMMVEC

715 003146 012702 020000 MOV 20000, k2

716 003152 005000 CLR RO

717 003154 005200 18: INC RO :RO WILL BE DATA WRITTEN
718 003156 012704 010000 MOV $4096. ,RY :SET 4K COUNTER

719 00316 010022 2%: MOV RO, (R2)+ 'WRITE BANK # INTO ALL ADDRESSES
720 003164 00S304 DEC RY

7el 003166 001375 aNE 2$

;Sg 003170 000771 BR 15

;gg 003172 022626 DONEYA: CMP (SP)+, (SP)+ -ADJUST STACK PTR

726 : CHECK THAT DATA WRITTEN ABOVE CAN BE READ

727 003174 012737 003242 000004 MOV sDONEYB, JSERRVEC

728 003202 010701 MOV PC,R!



HOZ2

MRINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE IM

DEMJARC. P11 16-MAY-?77 13:58 MEMORY ADDRESS TESTS
729 003204 004767 002304 ISR PC,LDMMO
730 003210 012702 020000 MOV nebooo R2
731 003214 00S000 CLR
732 003216 005200 18: INC RU
733 003220 0127084 010000 MOV $4096. , R4
7™ 00324 012203 2%: MOV (R2)+.R3
735 003226 (20003 CNP RO, R3
73 003230 001401 BEQ .+4
737 003232 104400 HLT
738 003234 005304 DEC RY
739 00323% 001372 BNE 28
740 003240 000766 BR 18
;35 003242 022626 DONEYB: CMP (SP)+, (SP)+
743 :ROUTINE TO WRITE CONSTANT DATR INTO YK
794 : BANK STARTING um LRST MEMORY LOCATION
795 003244 010701 MOV
796 003246 012737 00S650 000250 MOV mhnen JSMMVEC
747 003254 162702 000002 SUB
748 003260 0D0S000 CLR RD
749 003262 005300 18: DEC RO
750 003264 012704 010000 MOV 84096. ,RY
751 003270 010082 28: MOV RO, -(R2)
752 003272 102406 BVS ooﬁsqc
753 00327 020227 017776 cHP R2, 817776 :CHECK IF DONE
754 003300 001403 BEQ ﬁeq
755 003302 (05304 DEC
756 003304 001371 BNE as
7?% 003306 000765 BR 1S
759 003310 012737 003422 000004 DONEHC: MOV coousqo J8ERRVEC
760 003316 010701 MOV PC
761 003320 004767 002170 JSR mo
762 003324 012737 005616 000250 MOV nnﬁnaro JEMMVEC ;SET ABORT VECTOR
763 003332 012702 020000 MOV 20000, R2
764 003336 022704 010000 is: CMP £4096. | RY :CHECK IF WRITE RBOVE STARTED ON
765 : 4K BOUNDRRY
766 003342 001415 BEQ 2%
767 003344 012203 MOV (R2)+,R3
768 00334 020003 CMP RQ,R3’
769 003350 001402 BEQG 4§’
770 003352 104400 HLT
771 003354 000406 BR 5§
772 003356 005142 4§: COM Z(R2)
773 003360 005112 COM (R2)
774 003362 012203 MOV (R2)+,R3
775 003364 CMP RO,R3’
776 001401 BEQ
777 003370 104400 HLT
778 003372 005204 c§: INC RY
779 003374 001360 BNE 18
780 003376 005200 2s: INC RO
781 003400 012704 010000 MOV $4096. . RY
782 000N 012203 ] ¥ MOV (R2)+,R3
783 GC340e 020003 CMP RO, R3’

784 003410 001401 BEQ L +4

f— - ——— - —— B -—
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&M%H"’”‘{E -G P0E41/TOMERORY TEST MOCYIL 20Cg46) 13-JUL-77 10709 PAGE 15

003412 10400 HLT
7ag 003414 00S30M DEC
% Bk e BRE 3?

003422 022626 DONEYD: CMP (SP)+, (SP)+
;3& 883353 885332 000042 ST goua :BRANCH IF PROGRAM WAS NOT

1 BEQ EGINL : LORDED VIR ACTL1 IN Qv OR AA MODES

793 003432 00S767 000624 ggz 35 +2 :BRANCH IF NOT IN QV MOOE
;32 833333 6939?9 000001 004212 MOV 8] G Nénocr :SET ENDCT TO DO 1 PASS ONLY IN QV
7% LSBTTL uoksr CRSE NOISE ' TESTS
797 : THIS TEST WRITES H%HORY KORST CASE NOIS; TES' PRTTERNS THROUGHOUT
738 !MEMORY AND CHECKS THAT THEY CAN BE WRITTEN
799 !SET UP TRAP VECTORS
800 003446 012706 000S00 BEGINL: MOV $STKPTR, SP :SET STACK PTR
801 003452 052737 0000I4 177746 BIS 814, J8CATRL :DISRBLE CRCHE
802 003460 004767 001676 JSR PC, . MAMF :GO ENRBLE PARITY ACTION
803 003M6N 0OM767 003726 JSR PC’ CKSWR ' GO CHECK SWITCHES
804 ggg:;g 883855 CLR (Pe)+ :SET INDICATOR TO WRITE NORMAL 3X9 PAT
80S PARPAT: .WORD O
806 00M74 022767 177776 175260 CMP 1-2, MMAVA ;22 BIT MODE
807 003502 001002 BNE DONEG : NO--BRANCH
ggg 003504 004767 001756 JSR PC, MRRGIN 'YES--GO SETUP MARGINS
810
811 -WRITE 3 XOR 9 TEST PATTERN STARTING AT ADDRESS 20000
812 'NOTE PRTTERN IS NORMAL 3 XOR 9 IF NO PARITY MEMORY IS AVAILABLE,
B13 !AND IS A MODIFIED PATTERN IF PARITY MEMORY IS AVAILABLE.
814 : THE CONTENTS OF PARPAT IF O/NOT O INOICRTE IF NORMAL/MODIFIED PATTERN
815 xs gexnc USED IN Teara SELOH
816 003510 012706 000500 MOV :SET STACK PTR
817 003514 010701 MOV PC Rl : UPDATE TRACE REGISTER
818 003516 012737 003536 000004 MOV cobner S8ERRVEC : gev TIME OUT TRAP VECTOR
819 00324 01274 000001 MOV 8l -(SP) USH STARTING BANK 8 ON STRCK
820 003530 00SO46 CLR -(ép) :PUSH 8 OF 256. WORGC BLOCKS TO WRITE
ggé 003532 004767 002326 ISR PC,.3xX9 :CALL ROUTINE TO WRITE 3XOR9 PATTERN
823 .CHECK 3 XOR 9 TEST PRTTERN WRITTEN ABOVE
824 003536 012737 001126 000004 OONE7: MOV $ERRTRP, 8ERRVEC
825 003544 016600 000006 MOV 6(5P), R0 :GET 8 OF 256. WORD BLOCKS WRITTEN
826 003550 00S400 NEG RO 'FORM TWO'S COMPLEMENT
827 003552 010027 MOV RO, (PC)+ :SAVE 8 OF 256 WORD BLOCKS
828 (003554 000000 WDS.256: . WORD O : CONTRINS u or 256 WORD BLOCKS IN MEM.
829 003556 012706 000SO0 MOV 8STKPTR, SP 'SET STACK P
830 003562 010701 MOV PC,R1 :SET SCOPE PTR
83] 00354 01274 000001 MOV 8] -(SP) 'PUSH BANK 8 ON THE STACK
832 003570 010046 MOV RO -(5P) 'PUSH 8 OF 256. WOKU L.""KS TO WRITE
gg& 003572 004767 002506 ISR PC...3x9 GO CHECK DATA WRITTEN
835 .SETUP TO RUN MODIFIED 3 XOR 9 PRTTERN IF PARITY MEMORY 1S AVAILABLE
836 003576 022767 177776 175156 CMP -2, NMAVA
837 003604 001403 BEQ 18
838 003606 885787 005464 757 BPARAVA .BRANCH IF PARITY MEMORY IS NOT AVAIL
839 003612 6 BEQ ONES

840 003bl4 005737 003472 18: TST J8PRRPRT :BRANCH IF PARITY PAT JUST WRITTEN
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84l 003620 8 8

g42 003622 8?689; 003472 n35 gg?ﬁopnnpnr :SET INDICATOR TO WRITE 3X9 PAR PAT

ewa 003626 000730 BR DONEB :REPEAT TEST USING MODIFIED 3X9 PATTERN
un E 8 XOR 13 TEST PATTERN STARTING nr SS 40000

gﬁﬁ 003630 012706 000500 Eé no §§ ?3 éﬁ sé 9 E

847 003634 012737 003656 000004 v goossq | OBERRVEC ssr 71 our TRAP VECTOR

533 883233 Higggé 000002 v 5 -fsp) o ON THE STACK

8s0 003650 005046 CLR -(ép) PUSH o or anuxs TO WRITE ON THE STACK

Séé 003652 004767 003222 JSR PC,.8X13 :GO TO ROUTINE TO WRITE DATA
-CHECK 8 XOR 13 TEST PATIERN WRIT

8&3 003656 012706 000500 08“58: MOV cE? gﬂ &5 EEV E?BXE

855 003662 010701 MOV : UPDATE rnncs REGISTER

856 0036EN 012737 001126 000004 MOV EknTRP JSERRVEC'

857 003672 012746 000002 MOV 82, -(SP)

858 003676 00SH0M NEG RY

8€9 003700 042704 00000! BIC $1,RY :SET 4K BANK COUNT TO 8K INCREMENT

860 003704 001403 BEQ DONE 10 :D0 NOT CHECK IF ONLY 12K

861 003706 010446 MOV RY, - (SP)

ggg 003710 004767 003172 ISR PC...8X13 .GO CHECK B XOR 13 PATTERN WRITTEN HBOVE

864

ggg 003714 0G0OOOS DONE1D: RESET :DISABLE MEM MGMT AND PARITY ACTION

867

868 .SBTTL RANDOM DATA,ROTATING 1/0 TESTS

869 . RANDOM DATA TEST THIS TESt MOVES THE PROGRAM CODE THROUGHOUT MEMORY

870 003716 010701 RANTST: MOV :GET TRACE POINTER

871 003720 012737 004056 000004 MOV s?i anennvsc 'SET TIME OUT T

872 003726 005767 175030 TST MMAVA :CHECK IF MEM nch IS AVAILABLE

873 003732 001412 BEQ 1s :BRANCH IF NOT ARVRILABLE

874 0037M 004767 001554 JSR LDMMO GO SET UP MEM MGMT

875 003740 10S237 172301 INCB a:kIPoR0+1 ‘ALLOW 4K RDDRESSING IN FIRST 4K

876 003744 012737 077406 172304 MOV 8200%256 . -400+UPIRUW, d8KIPOR2  ;SET KIPDR2=RW UP 200 BLOCKS

877 003752 012737 000400 172344 MOV 8400, 8K IPFR2

878 003760 012702 020000 18: MOV ceoobo R2 :SET *T0’ RDDRESS POINTER

879 003764 005004 CLR :SET 'FROM’ RDDRESS POINTER

880 003766 012705 004000 23: MOV oanqa RS :SET 4K WORD COUNT

881 003772 012422 33: MOV (RY)+, LR2)+ :MOVE CODE

882 003774 012422 MOV (R4)+. (R2)+

883 003776 00530S DEC RS - DECREMENT 4K WORD COUNTER

ggg 004000 001374 BNE 33

886 004002 012705 005405 MOV 84096, -PLACE+1, RS -SET 4K WORD COUNTER

BS7 004006 01-400 4§ : MOV -(RY) RO -GET 'GodD' DATA

888 004010 014203 MOV -(R2) |R3 *GET 'BAD’ DATA

859 004012 020003 CMP RO,R3’ :COMPARE *GOOD’ 8 ’BRD’ DATA

890 004014 001403 BEQ 5§’

831 004016 005722 TST (R2)+ : STEP nooﬂess FOR ERROR ROUTINE

892 0O4020 104400 HLT : REPORT ERR

893 004022 005742 TST -(R2) ! RESTORE noonsss POINTER

894 DO4024 005305 c3: DEC RS : DECREMENT 4K WORD COUNTER

895 004026 001367 BNE 43 :LOOP UNTIL 4K WORDS CHECKED
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74728 HIAVA :CHECK IF MEM MGMT IS AVAILABLE
8% %8&! %‘f’&é L BN  ERRRCH TF NOT EWATLRBLE
172342 ING J8KIPAR]
900 m @;;« 172344 ésc ;luxxpma
% 702 000100 BS: 00 .g.. JR2 :STEP RODRESS
% 127 0S 7% ﬁRv 8STKP T TR
Ut :
% %&S 15739 u MOV oé ap 3 SERRVEC' 553%4@ @ﬁﬁoﬁ TRAP VECTOR
307 .ROTATING O TEST ms TEST ROTRTES R SINGLE 'O’ THROUGH MEMORY
908 004070 012767 177777 ROTO: MOV .CONST .SET CONSTANT =177777
909 004076 012746 0000C! MOV 1 -(sp) :SET BANK 81
910 004102 016746 177446 MOV uoé 2S6. -(SP)  iGET & OF ass WORD BLOCKS IN MEMORY
911 004106 004767 003232 JSR PC, WRTPAT ' GO umE 17 s THROUGHOUT MEMORY
912 00M112 010701 MOV PC'R1 :SET SCOPE P
9}3 omim mgm oggqom gov ng-(sp) ) ' SET smmmc e ‘S T0 CHECK
Hi OB RS e O E N
gig 28;8;\1{”6 1 TEST THIS TEST ROTATES A SINGLE ’1’ BIT THROUGH ALL OF
919 0O4130 DOSD67 003226 0T1: = CLR .CONST :CLEAR CONSTANT
320 00MI34 012746 00000! MOV 8], -(SP) :PUSH STARTING BANK ONTO STACK
92] QO4IN0 016746 177410 MOV WD3.256 -(SP)  :AND 8 OF 256. WORD BLOCKS IN MEMORY
922 OOMIN4 004767 003174 JSR PC,WRTPAT : GO ums 0°S THROUGHOUT MEMORY
923 (0O4150 010701 MOV PC.R1 :SET SCOPE PTR
924 004152 012746 000001 MOV 81’ -(SP) :SET STARTING BANK ¢
925 004156 016746 177372 MOV WD5.256 -(SP)  ;SET 8 OF 256. WORD emcxs T0 CHECK
% 00Mlb2 004767 003022 JSR PC, .ROT! :G0 nomrs A 1’ BIT THROUGHOUT MEMORY
928 .END OF CYCLE
329 004166 END: RESET
930 004170 042737 000014 BIC m J8CNTRL :RESET MACHINE TO KEY-START STATE
93] 04176 010701 MOV ¢.Rl :UPDATE 'Rnca REGISTER
932 004200 012706 000500 MOV ss?KPTR SP *SET STACK PIR
933 Q40N 37 000752 INC J8ICNT : INCREMENT PASS COUNT
4 0N210 022737 CMP (PC)+,3(PC)+  :CHECK FOR LAST PASS
935 (04212 000006 ENDCT: .WORD & :MAKE § PRSSES
936 004214 000752 "WORD  ICNT :PASS COUNT ADDRESS
937 004216 001405 BEQ DONE :BRANCH IF LRST PASS COMPLETED
938 0O0M220 004567 17454M JSR RS, SPRINT :GO TO PRINT ROUTINE
939 004224 010106 ASTERISK
940 004226 000137 003446 NP J8BEGINI
Ml 0o42R DONE :
2 Q04232 174532 JSR RS, SPRINT :GO TO PRINT ROUTINE
43 004236 010110 snonsc
M4y 004240 177564 TSTB™  aaTPS :WAIT FOR BELL TO RING
945 OO¥e44 100375 BPL -y
946 004246 013700 000042 MOV 842, RO :GET DECTAPE MONITOR RETURN RDORESS
947 004es2 001406 BEQ FINISH
948 0OM2SH DO4767 175730 JSR PC, SRLOR :RESTORE MONITOR & LOADERS
949 004260 004710 SENDAD: JSR PC. (RO) :GO TO DECTAPE MONITOR
950 0042be 00neu4s NOP
951 004264 0C.240 NOP
952 004266 000246 NOP

- e —— - -
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MRINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 18
DEMJAC.P1I 16-MAY-77 13:58 RANDOM DATA,ROTATING 1/0 TESTS

004270 000167 176144 FINISH: JMP STARTI

.SBTTL PROGRAM SUBROUTINES
.SBTTL RELOCATION ROUTINES
sROUTINE TO RELOCRTE PRBGRM CoOt
MOV ;GET FROM ADDRESS

953
95y

955

956

957

9S8 poMe7v 012500 RELOC:

959 004276 011502 MOV (RS) ha :GET TO ADDRESS

960 004300 010203 MOV 2.R3

%] 00M302 062703 017776 ADD u?m R3 : MOVES 4K

962 004306 012737 004356 000OCH MOV m Qs£RRVEC  ISET TIME OUT TRAP

963 004314 00S00M CLR : CLERR RELOCATION SUCCESSFUL INDICATOR
94 004316 005723 TST (R3)+ : CHECK IF MEMORY IS AVAILARBLE

965 004320 012022 18: MOV (RO)+, (R2)+ * RELOCATE

966 004322 020203 CMP R2,R3 : RECOCATION COMPLETE?

967 004324 001375 BNE 1S

968 004326 011503 MOV (RS) ,R3

969 004330 020203 2s: CMP Re,R3

970 004332 001413 BEG c§’ :BRANCH IF DONE

gn 004334 oeqo;s CMP -énm,-me) :CHECK THAT DATA WAS RELOCATED PROPERLY
g %% &703 ?E? %3 :CHECK IF RELOCATING BACK TO 000000
974 Q04342 001403 BEQ s

975 004344 104400 HLT :ERROR! CANNOT RELOCATE PROGRAM CODE
97%, :TO UPPER MEMORY BANK PROPERLY

977 004346 000000 HALT

978 004350 000767 B8R 2% :CONTINUE RELOCATING AT YOUR PERIL
979 004352 000000 38: HALT 'ERROR! CANNOT RELOCATE CODE BACK TO
380 :TO 00000C PROPERLY

38] 0O43S4 000777 BR .

982 OOM3SE (22626 4s: CHP (SP)+, (SP)+ :RESTORE STACK PTR

983 004360 O00S104 CoM RY

984 004362 000240 5%: NOP

385 (0O436Y 012702 000764 MOV ORELOCF R2 :GET RDDRESS OF RELOCATION FACTOR
986 004370 061502 ADD (RS),R2 :ADD FACTOR

% 004372 012512 MOV (R5)4, (R2) g%ogmso RELOCF NOW CONTRINS RELOCATION
ggg 004374 000205 RTS 5 'RETURN, R4=-1 IF NO RELOCATION

991

992 :ROUTINE TO RELOCATE PROGRAM CODE FROM ORIGINAL POSITION (0-4K) TO
993 *TOP OF MEMORY.

994 (004376 012700 020000 RELOCP: MOV 20000, RO .SET UP TO SCAN FOR TOP OF MEMORY
995 DO4Y402 012737 000006 000004 MOV sERRVEL +2, JERRVEC

995 (OM4i0 062700 020000 18: ADD 20000, R0’  INCREMENT SCAN ADDRESS

997 QO4414 000261 SEC 'SET TIME OUT INDICATOR

938 Q004416 005710 ST (RG) :CHECK FOR EXISTANT MEMORY

999 (004420 103373 BCC 1S :7C* WILL BE CLEAR IF MEMORY EXISTS
1000 004422 012737 001126 000004 MOV cERRTRP JERRVEC’

1001 004430 162700 020000 SuB 820000, RO :ADJUST TO LRST EXISTANT 4K

1002 004434 010067 000006 MOV RO, 2§ :PRSS RELOCATION ACDRESS TO RELOC ROUTINE
1003 OOM440 004567 177630 TSR RS, RELOC nen.ocms PROGRAM

1004 OO4444 DO0DO0 000000 OM ADDRESS 000000

1005 004446 000000 2%: LWORD O T0 Lnsr 4K BANK

1006 00M450 004567 174314 ISR RS, SPRINT GO TO PRINT ROUTINE

1007 004454 010047 RELOCM

1008 004456 016746 177764 MOV 2%, -(SP) :PASS TO 02R ROUTINE
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C-11-DEMJA~-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 19
P11  16-MAY-?7 13:58 RELOCATION ROUTINES

e B3 pilisd R BRERSH<. P ?Eps‘&“ﬁ&%éﬁ?iss

004472 011667 000COE nov (s#) 3s TURN RESS IN 3§ BELOW

004476 066706 177744 § sp T STACK P

oo4s02 012716 nov (PCH,(SP) csr RETURN nooRess

004504 000000 3s: JWORD O : CONTRINS RETURN PC

004506 066716 177734 ADD 2%, (SP) *RDJUST RETURN PC

004512 000207 RTS PC

.SBTTL MA/MF PARITY ERROR SERVICE ROUTINE
; WHEN HR/HF R PARITY ERROR IS DETECTED THIS ROUTINE SCANS MEMORY FOR THE
: ADDRESS ING THE PARITY ERROR. WHEN THE ARDORESS IS LOCATED THE ROUTINE
‘HALTS WITH THE ADDRESS+2 IN RO. TO CONTINUE RFTER THE ERROR PRESS CONTINUE.

004514 010067 000170 " PRRSRV: MOV RO, SAVRO :SAVE RO IN SAVRO
004520 012700 004712 MOV 8SAVRO+2, RO
004S24 010120 MOV R1, (RO)+'
004526 010220 MOV R2. (RO)+
004530 010320 MOV R3. (RQ)+
00532 010420 MOV R4, (RO)+
w 10520 MOV RS, (RO)+

7 174226 JSR RS, SPRINT GO TO PRINT ROUTINE
004542 004724 PRRERR
004544 00S027 CLR (PC)+ :CLEAR PARITY ERROR Imxcmons
004546 000 PEFLG: .BYTE O :NOT 0/0 =PAR ERR/NO PAR ERR
004547 000 PENFLG: .BYTE O :NOT 0/0=PAR ERR ocrscrsomor DETECTED ON SCAN
004550 012737 004616 DOO1IM MOV 228, I8PARVEC :SET PARITY ERROR T
004556 012737 004654 000004 MOV 84, JRERRVEC :SET TIME OUT TRAP vscron
004SEN 005002 CLR R2
004566 005767 174170 TST MMAVA :CHECK IF MEM MGMT IS AVAILABLE
004572 001407 BEQ 1$ :BRANCH IF NOT AVAILABLE
004574 004767 000714 JSR PC,LDMMO 'SET UP MEM MGMT
DO4600 105237 172301 INCB  9#KIPDRO+1 'RLLOW FULL 4K PRGE ADDRESSING
O0OM60M 012737 00S6 ~ 000250 MOV SMMABTO, SEMMVEC ;SET MEM MGMT ABORT TRAP VECTOR
004612 017200 18: MOV (R2)+,R) :SCAN ALL RDDRESSES
004614 000776 BR 18
004616 110667 177724 2% MOVE sp PEFLG :SET PARITY ERROR FOUND INDICATOR
004622 010003 MOV RO.R3
004624 104400 HLT :PARITY ERROR! RDDRESS+2 IS IN R2
004626 000002 RTI :CONTINUE SCAN
004630 000240 33: NOP :INSERT HALT INST TO EXAMINE PARITY REGS
004632 005067 177710 CLR PEFLG :CLEAR PARITY ERROR INDICATORS
004636 012706 000500 MOV $STKPTR, SP "RESET STACK PTR
004642 00000S RESET
004644 004767 000512 JSR PC, .MAMF :GO ENRBLE PARITY ERROR DETECTION
004650 000177 175606 TP aPERSTRT :RESTART SELECTED PROGRAM

.SERVICE ROUTINE IF PARITY ERROR NOT DETECTED ON SCAN

004654 105767 177666 4s: 1STB PEFLG :BRANCH IF PARITY ERROR WAS
004660 001363 BNE 38 *DETECTED ON SCAN
004662 016602 00000M MOV 4(SP),R2 :GET PC AT TIME OF ERROR
004666 162702 000002 SuB 82,R2’ :BACK IT UP
004672 110667 17765] MOVB  SP PENFLG :SET IND = NO PAR ERROR DETECTED ON SCAN
004676 004567 174066 JSR RS, SPRINT !GO TO PRINT ROUTINE
004702 004745 NOF IND
004704 104400 HLT :ERROR! PARITY ERROR NOT DETECTED ON SCAN

004706 (000750 BR 33

——— ——— — ——— — p— —_— ———— -—— s cma——
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DEMJAC.P1I 16-MRY-77 13:58 MA/MF PARITY ERROR SERVICE ROUTINE

1065 ; L TRINS THE SAVED CONTENTS OF RO-RS WHEN T+t
| ST il S

829 004710  0CCO0Q
068

G047:2 0000U0 SAVR1: .WORD
1069 OON71Y SAVR2: .WORD O
}039 04716 sgxga: 'umon 0
{gg %;Sg AVRS: .HORB 8
1074 004724 00SO15 040520 044522 PRRERR: .ASCIZ <15>¢12)'PRRITY ERROR’<15>(12>
1 004732 0S4S2% G440 0Sllee
1076 00M7M0 061117 (0SOLS 000
1077 0047945 116 0S2117 043040 NOFIND: .ASCIZ ’NOT FOUND ON SCAN’<¢15><12>
1078 004752 052517 042116 047440
1079 004760 020116 041623 047101
1080 004766 005015 000
1081 004772 .EVEN
1082
1083
1084 177740 MEMLO=177740
1085 177742 MEMHI=177742
1086 177744 MEMERR=177744
1058
1089 DON772 005767 177550 .22PAR: TST PEFLG . BEEN HERE BEFORE
1990 004776 001403 BE” 18 : BRANCH IF NO
031 00S000 000000 Hm T 'YES -- DOUBLE PARITY ERROR
N2 00S002 000177 175454 JMO SPERSTRT
1093 005006 010667 177534 18: MOV SP PEFLG :SET PARITY ERROR FLAG
1094 005012 005737 177570 15T 385WR *HALT ON ERROR?
1095 00S016 100001 BPL 1008 :BRANCH IF NO
10% 00S020 HALT ' YES
1097 005022 013746 177744 1008: MOV JSMEMERR, - (SP) :SAVE MEMORY ERROR REG
1098 005026 013701 177740 MOV JSMEMLO, A1 :GET RDDRESS OF WHERE THE PARITY
1099 005032 013702 177742 MOV SsMEMHI  R2 'ERROR OCCURRED
1100 005036 011637 177744 MOV (SP), Q8MEMERR  :CLEAR THE ERROR REG
1101 005042 032737 020000 177570 BIT #8IT13,3854R | INHIBIT ERROR TYPEOUT
1102 0050S0 001071 BNE 101$ :BRANCH IF YES
1163 :PRINT *PARITY ERROR"
1104 00S0S2 004567 173712 ISR RS, SPRINT
1105 005056 DON724 PRRERR
1106 :PRINT  *PC=XXXXXX"
1107 005060 DO4S67 173704 ISR RS, SPRINT
1108 00S06M 001475 ERRPC
1109 005066 Q16646 000002 MOV 2(SP),~(SP) :GET PC AT TIME OF PARITY ERROR
1110 005072 066716 173666 ADD RELOCF, (SP)
1111 005076 004767 174712 JSR PC, 02A
1112 0J5102 004567 173662 JSR RS, SPRINT
1113 005106 002361 SPACEL
1114 : CHANGE 22-BIT ADDRESS TO OCTAL-ACSII
1115 005110 012700 002351 NOV $DIGITS,RO
1116 00S1I4 012704 000010 MOY 8. . RY
1117 005120 012705 000003 28: MOV 83,RS
1118 005124 00S003 3s: CLR R3
1119 005126 006301 4g: ASL Rl
1120 005130 106102 ROLB  R2
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DEMJRC.P11] 16-MAY-77 13:58 MA/MF PARITY ERROR SERVICE ROUTINE
1121 005132 006103 ROL R3

1122 005134 07750 508 RS 48

HS& %iag usafg 002312 ggge g‘x'me R3), (RO)+
1125 : PRINT = mgﬁgss IS RRAARRAR™
1126 00SINM 0ON567 173620 ] "SPRINT

Hg %ig %%; 172722 CRLF

1129 :PRINT “PRRITY ERROR REG=)XXXXXX"
1130 00S1S6 DO4S67 173606 JSR RS, SPRINT

1131 005162 001531 PRRREG

1132 00516M 011605 MOV (SP) RS

1133 005166 O0N767 174622 PC, 02A

1139 00S172 O0OM767 173572 JSR PC. $PRINT

1135 005176 002361 SPACE]

1136 :PRINT THE MARGIN ssmuc

1137 005200 016700 173546 MOV ICNT,RO

1138 00S20M 116000 00S506 MOVB mcﬂ'ra(m) RO

1130 002514 rio0) B000H Hov )’2';

1141 005220 OOM567 173544 JSR RS, $PR

1142 0052  00S240 c§: MARTBL

1143 005226 00NS67 173536 JSR RS, SPRINT

1144 005272 00S34?7 MARMSG

1145 00623 000177 175222 1018: WP SPERSTRT

1146 -MARGIN MESSAGE TRBLE

1147 005240 005256 MQRTBL: NORMAL

1148 005242 000000 0

1149 005244 005265 ESTRB

1150 00524 005302 LSTRB

1151 005250 005316 LCRNT

1152 005252 005332 HCRNT

1155 -MARGIN MESSRGES

1156 005256 OM7S1E 046522 046101 NORMAL: .ASCIZ 'NORMAL’

1157 00Se6Y 000 _

1158 005265 105 0S1101 0S4514 ESTRB: .ARSCIZ 'EARLY STROBE

1159 005272 OSI440 051124 041117

1160 005300 000105

1161 005302 OM0SI4 042524 O0S1440 LSTRB: .ASCIZ 'LATE STROBE’

1162 005310 OS1124 OM1117 00010S

1163 005316 OM7SIM 020127 LCRNT: .RSCIZ 'LOW CURRENT’

1164 005324 0S1122 087105 00Gied ,

1165 005332 ON4SI0 044107 O4'440 HCRNT: .ASCIZ 'HIGH CURRENT

1166 00SM0 051125 042522 052116

1167 00S3M6 000

1168 005347 040 040515 043522 MARMSG: .ASCIZ ' MARGIN'<12>¢15
1169 00S3S4 087111 006412 000

ﬁ;? 005362 .EVEN

1172 ROUTINE T0 ENRBLE PARITY ERROR ACTION ON 1170 PARITY MEMORIES
i '1;.: 0001 {4 ARVEC= PARITY ERROR INTERRUPT VECTOR RDDRESS
1175 00S362 032737 000040 177570 .MAMF: BI7 840, J8SWR : CHECK IF PARITY ERROR DETECTION IS TO
1176 006370 001007 BNE 18 :BE ENRBLED. BRANCH IF NOT TO BE ENRBLED
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C-11-DEMJA-C PDP1i/70 MEMORY TEST MACY1l 30(1046) 12-JUL-7? 10:09 PRGE 22
P11 16-MAY-77 13:58 MA/MF PARITY ERROR 3ERVICE ROUTINE
:ENARBLE PARITY ERROR DETECTION
005372 0M2737 000002 177746 BIC 82, J8CNTRL gg?gguxss NSURE TBQT PARITY ERROR
00S400 012767 000001 0000S6 MOV 81, PARAVA 1SET xrv ERROR oerecrxon INDICATOR
00S406 0OO40S BR 28
.DISRBLE PARITY ERROR oerzcrxon
DOSY10 052737 000002 177746 IS BIS 82, 98CNTRL DISRBLE PARITY ERROR DETECTION
00S416 00S067 000042 CLR PARAVA CLEAR PARITY ERROR TECTION INDICATOR
:SET-UP PARITY ERROR SERVICE rnnb ron 18-BIT OR 22-BIT
- RDDRESSING MODES
005422 012737 0O4SI4 000114 2%: MOV 8.PARSRY, acpnﬁvsc T- és-axr ADDRESS PARITY
00S430 012737 000340 000116 MOV 8340, JSPRRVEC+2 ; xrv stgt ON TRAP
00S436 022767 177776 173316 CMP c-e fMAvVA -8IT §SIN$HEN9?LED
00S444 001006 BNE SSnnc
00SW46 012737 004772 000114 MOV a aapna 3sPARVEC' ser-u# 22-81T ADDRESS PARITY
DOSYSY 012737 000340 000116 MOV 8340, ISPARVEC+2 | 539831¥ L£3§L 9R0N TRAP
332325 000085 3g§n A RTgRD 0C PARITY E NDICAT
VA: .W
wﬁﬁ%%ﬂ?&mm
- PARITY ERROR DETECTION IS ENRBLED
N ROUTINE
. ROUTINE ?B skr THE nnncxns
177750 MAINTRG=177750
00S466 016700 173260 MARGIN: MOV ICNT,RC Pnss counr
472 unggg; CLR R2 AST COUN
479 11 00S506 177750 MOVB  MRGNTB(RQ), aunnxﬁrpc - LORD nnxnrsnnncs REG.
00S502 077201 18: S08 Re, 1%
00SSOM 000207 RTS PC’
000 MRGNTB: .BYTE O NORMAL
005507 00N BYTE ¥ ERRLY STROBE
00S510 006 BYTE & :LATE STROBE
00S511 010 'BYTE 1D 'LOW CURRENT
005512 012 ‘BYTE 12 'HIGH CURRENT
005513 300 BYTE 0 ! NORMAL
.SBTTL MEM MGMT ROUTINES
.ROUTINE 7O INITIALIZE MEMORY MANRGEMENT REGISTERS
00S5i4 000240 (DMMO: NOP
00S516 005767 173240 ST MMAVA
00S522 001434 BEQ 1$
00S524 012737 000020 172516 MOV oao J85R3 .22 BIT MODE
005532 012737 077006 172300 MOV 81772258 -400+UP+RW, 38K IPORO :SET KIPDRO=RW UP 177 BLOCKS
882?:2 865333 077383 172302 MOV 20?9835 -400+UP+RW, 38K IPDR1 *SET KIPDR1=RW UP 200 BLOCKS
172 CLR 38K
005552 005037 172344 CLR 3sKIPRR2
005556 012737 0774% 172316 MOV aeo?4838 -400+UP+RW, S8KIPDR?  ;SET KIPDR7=RW UP 200 BLOCKS
005564 00S037 172340 CLR
0065570 012737 000200 172342 MOV 8200, 38K IPAR]

005576 012737 177600 172356 MOV 8177600, 3sKIPRRT




HANEIRRRR

-C PDP11/70 MEMORY TEST MACY!l 30(1046) 12-JUL-77 10:09 PAGE 23

oD

-MAY-77 13:58 MEM MGMT ROUTINES
012737 00000I 177572 MOV #1,3%SR0 :ENABLE MEM MGMT
000240 NOP
000207 18: RTS PC
. MEMORY MANARGEMENT T ROUTINE FOR WR]TE UP
012702 (20000 MMABTO: MOV .eoSSS“aa ;RggET
062737 000200 172342 RDD 8200, abKIPAR1  ;ROVANCE TO NEXT YK
013716 177576 MOV J8SR2, (SP) RETURN TO INSTRUCTION THAT
005037 177572 CER 38SR0 ;Exs E MEM MGMT
012737 000001 177572 MOV 81, 32SR0 'ENRBLE MEM MGMT
000002 RTI ' CAUSED THE ABORT
.MEM MGMT ABORT SERVICE FOR WRITE DOWN
012702 040000 MMABTL: MOV 840000, R2 -RESET R2
162737 000200 172342 SUB 8200, 34K IPAR:
001406 BEQ 2
013716 177576 MOV J8SR2, (SP)
012737 CO0001 177572 MOV sl,985R0 -ENABLE MEM MGMT
000002 o RTI
00S037 177572 CLR J3SRO :DISRBLE MEM MGMT
052766 000002 000002 BIS 8v,2(SP)
000002 RTI
-ROUTINE TO SET UP MEMORY MANAGEMENT FOR PRTTERN TESTS
005702 STMM2:  TST R2 CHECK IF TESTING BANK 8 O
001442 BEQ 28 EXIT IF BANK 8 O
005767 173036 ST MMAVA
001005 BNE 18 :BRANCH IF MEM MGMT AVAILABLE
006002 ROR R2 :ADJUST ADDRESS
006002 ROR R2
006002 ROR R
006002 ROR R2
000207 RTS PC : RETURN
004767 177550 18: JSR PC,LDMMO GO MAKE INITIAL SET UP
000302 SWAB  R2
006002 ROR R2
010237 172344 MOV R2, 38K IPAR2
062702 000200 ADD 3200 R2
010237 172346 MOV R2, SBKIPAR3
012737 077406 172304 MOV 82002256 . -400+UP+RW, 38KIPOR2  ;SET KIPDR2=RW UP 200 BLOCKS
012737 077406 172306 MOV 8200%#256 . -400+UP+RW. 3sKIPOR3  :SET KIPOR3=RW UP 200 BLOCKS
005037 172310 CLR 33K IPORY
012702 040000 MOV 840000, R2
012737 006026 000250 MOV $MMABTS, JSMMVEC
012737 000001 177572 MOV 8l,385R) :ENRBLE MEM MGMT
000207 28: RTS PC
:ROUTINE TO SERVICE B XOR 13 RBORTS
000240 MMABT2: NOP
012702 Q40000 MOV 40000, R2
062737 000400 172344 AND 400, K [PAR2
062737 000400 172346 ALD 8400’ IsKIPAR3
013716 1727676 MOV J#SR2, (SP) .SET RETURN TO INSTRUCTION THART ABORTED

0i2737 ({00001 177572 MOV t1, a85R0 :ENABLE MEM MGMT



N
DEMIRC.

l
l
006062

of ASFER

¢ B

16-MAY-77 13:58

000002

000004
177620

175364

00040’
00002C

175276

0000 1M
000002

000020

{ -DEMJA-C PDP11,70 MEMORY TEST MACY1l 30(1046) 12-JUL-7§ 10:09 PARGE 24

MEM MGMT ROUTINES

RTI1

RRETINEHZSTT ngﬂsogRa ﬁgg%*NEaSE NOI?‘ T??;GPEALERQ ON STACK

LTk

.3X9: MOV
JSR
CLR
MOV
con

TST
820
MOV
18: MOV

cs: MOV
MOV
MOY
MOV

MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

DEC

BNE
COM

35: DEC

RTS

:ROUTINE TO
(PARITY.
.X0R39: BIT

SET

BtKCNT -(SP) PSEH sgbf NERD BLOCK COUNT ON STACK

4(SP) ,R2
P8 STAM2

RO,R3
R3’
PARPAT : P
18 INOT TO BE WRI
¥401,R0 Y
#16. RY

RO, (R2)+
RD (R2)+
RO (R2)+
RO (R2)+

RO, (R2)+
RO (R2)+
RU (R2)+
RO (R2)+

R3, (R2)+
R3 (R2)+
R3 (R2)+
R3 (R2)+

R3, (R2)+
R3 (R2)+
R3 (R2)+
R3 {(R2)+

;GET STARTING BANK 8

1 IS THE DATA WRITTEN
MEMORY PATTERN IS
EN
9 PARTTERN
S 256. WORDS

:BRANCH IF PARITY MEMORY PATTERN IS
3% :NOT TO BE WRITTEN

PC, . XOR39 G0 GET CONSTANTS
aésp) :DECREMENT 256. WORD BLOCK COUNT
(5P)+, (SP) :RDJUST STACK

(SP)+ (SP)

CONSTANTS FOR WRITING/CHECKING 3 XOR PATTERN wITH
$20,R2 :"HECK BIT 3



MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PRGE 25
DEMJRC.P11 16-MAY-77 13:58 3 XOR 9 ROUTINES
1345 006222 00140M BEQ .31S0 :BRANCH IF BIT 3 =
1346 006224 (032702 002000 .3IS1: BIT 82000, R2 ' CHECK BIT 9
1347 006230 001404 BEQ .3N0TY {BRANCH IF BIT 9 =0
148 00632 000407 B8R . 3159
1349 006e3N (32702 002000 .3Is0: BIT #2000, R2 ;CHECK BIT 9§
1350 00624G 001404 BEQ 3159 :BRANCH IF 0
1361 0062Me 00S767 172506 .3NOT9: TST ICOUNT CHECK IF MJRMAL OR com.snsm DATA
1362 006246 100004 BPL LOCOMP 'GO LOAD COMPLEMENT CONSTAN
1363 006250 100410 BMI LONORM :GO LORD NORMAL CONSTANTS
1354 006252 00S767 172476 .31s9: TST ICOUNT ;cuscx TF NORMAL OR COMPLEMENT DATA
1355 006256 100005 BPL LDNORM :GO LORD NORmL CONSTANTS
1356 006260 012700 177777 LDCOMP: MOV s-1 RO 'SET COMPLEMENT CONSTANTS
1357 006264 012703 000401 MOV 8401, R3
1358 006270 000207 RTS C : RETURN
1359 006272 012700 000401 LDNORM: MOV 8401, R0 :LORD NORMAL CONSTANTS
1360 00627% 012703 177777 MOV s-1,R3
{3325 006302 000207 RTS
1363 :ROUTINE TO CHECK 3 XOR 9 WORST CASE NOISE PATTERN
1364 ‘CALL: MOV BANKSE - (SF) PUSH STARTING BANK 8 ONTO STACK
1365 : MOV aLKcrd -(SP) :AND 256. WORD BLORCK COUNT
ng : JSR ..3%9 ' CALL POUTINE
/
1368 006304 000240 ..3X9: NOP
i;erg 006306 004767 00104 ISR PC, CXSWR G0 CHECK SWITCH REGISTER
IS |
1371 . CHECK uonsr CASE pmrsnn
1372 106312 016604 000002 Is: 2(SP) :GET 256. BLOCK WORD COUNT
1373 006316 016602 00000 nov 4(SP) RE !GET FIRST BANK 8
1374 OR322 OOM7B7 177366 JSR PG, STAMZ :GO SET UP MEM MGMT
1375 006326 00S000 CLR RO’ :SET CHECK WORD
1376 000330 005767 172420 ST TCOUNT :TF ICOUNT IS NEG AM CHECKING COMP-
1377 00633 :0N001 BPL L4y : LEMENTED PATTERN
1378 006336 00S10U CoM RO 160 COMPLEMENT CHECK WORD
{% 006340 012705 000040 28: MOV 32. ,RS :SET 256. WORD COUNTER
1381 0063¥4 00S767 175122 3s: ST PARPAT .BRANCH IF PARITY MEMORY PATTERN IS
i% 006350 001402 BEQ 308 'NOT TO BE CHECKED
1384 006352 004767 177640 ISR PC, . XOR39 GO GET CONSTARNT
1385 (06356 308:
1386 006356 012203 MOV (R2)+,R3 :GET TEST DATA
1387 006360 020003 CMP RO, R3’ : COMPARE WITH CHECK WORD
1388 006362 001403 BEQ .+10
1389 006364 005046 CLR Z(5P) :PUSH FRAKE STATUS ON THE STACK
1390 006366 004767 172612 JSR PC, ERROR 'ERROR! MEM DATA (R3) NOT = TEST DATA
i%%é : (RD), RDORESS=(R2)-2
1393 006372 012203 MOV (R2)+,R3 :GET TEST DATA
1394 006374 020003 CHP RO,R3’ COMPARE WITH CHECK WORD
1395 006376 001403 BEG .+10
1396 006400 CLR ~{5P) :PUSH FRKE STATUS ON THE STACK
1397 006402 004767 172576 JSR PC, ERROR "ERROR! MEM DATA (R3) NOT = TEST DATA
ng ' (RO), RDDRESS=(R21-2
1400 DOe40e 012202 MOV (R2)+,R3 :GET TEST DATA

- -— - -



Ml
DEMJ

1401

"
1488
1904
1405
1906
1407
108
1409
1413
I411
412
1413
1414
INIS
1416
1417
1418
1419

C-11-DEMJA-C PDP]1/70 MEMORY TEST MACYLl 30(104&)
3 XOR 9 ROUTINES

Pl

006410
its
006416

006422
0.0 T
006426
006430
006432

006436
006440
006442
006444
DOB446

16-MRY-

020003
q

004767
012203
020003
001403

00SO46
004767

012203
020003
001403
00SON6

004767
012203
020003
001403
005046
00N767

13:58

172562

172546

172532

172516

172502

172466

040000

000002
000004
177134

CMP
&

JSR

MOV
CMP
BEQ
CLR
JSR

MOV

CLR
JSR

COoM
DEC
BNE
COM
OEC
BNE

BIT
BNE
MOV
MOV
JSR

177570
172216 43§:

o~
]

1e-JuL-77

RO,R3

L?&S)

PC,ERROR

(R2)+,R3
RO,R3’
.+10

Z(5P)

PC, ERROR

(R2)+,R3
RO R3
.+10
-(SP)
PC,ERROR

(R2)+,R3
RO R3
.+10
~(SP)
PC,ERROR

(R2)+,R3
RO.R3’
.+10
~(SP)
PC,ERROR

(R2)+,R3
RO R3
.+10
~(SP)
PC,ERROR

8:0000 , 3SR

2(5P), COUNT

4(SP) 'R2
PC,STHMZ

10:09 PAGE 26

; COMPARE WITH CHECK WORD

;PUSH FRKE STATUS ON THE STRCK
'ERROR! MEM DATA (R3) NOT = TEST DATA
: (RQ), RDDRESS=(R2)-2

;GET_TEST DRTA
s COMPARE WITH CHECK WORD

;PUSH FRKE STATUS ON THE STACK
'ERROR! MEM DATA (R3) NOT = TEST DATA
s (RO), ADDRESS=(R2)-2

;GET TEST DATA
:COMPARE WITH CHECK WORD

;PUSH FRKE STATUS ON THE STACK
:ERROR! MEM DATA (R3) NOT = TEST DATA
: (RO), ADDRESS=(R2)-2

;GET _TEST DATA
:COMPARE WITH CHECK WORD

;PUSH FRKE STATUS ON THE STRCK
:ERROR! MEM DATA (R3) NOT = TEST DATA
: (RO), RDDRESS=(R2)-2

;GET TEST DRTA
:COMPARE WITH CHECK WORD

;PUSH FRKE STATUS ON THE STARCK
'ERROR! MEM DATA (R3) NGT = TEST DATA
: (RO), RDDRESS=(R2)-2

;GET_TEST DATR
:COMPARE WITH CHECK WORD

; PUSH FRKE STATUS ON THE STARCK
:ERROR! MEM DATA (R3) NOT = TEST DATA
; (RO}, RDDRESS=(R2)-2

; COMPLEMENT CHECK WORD
:DECREMENT 256. WORD COUNTER

; COMPLEMENT CHECK WORD
:DECREMENT BLOCK COUNTER

;LOOP ON TEST?

:BRANCH IF LOOP ON TEST DESIRED
'GET 8 OF . _WORD BLOCKS TQ CHECK
:GET SIARTING BANK 8

tGO SET UP MEM MGMT IF REQUIRD

CHECK WORST CASE BIT COMPLEMENT PATTERN



HOS

&%CE,“-MH{&:CM&); ligﬁ:lngORY TEST 995&193%69?2%5 12-JUL-77 10:09 PRGE 27

1457 006560 00S000 CLR RO

}qsa 006562 005767 172166 égl ICSUNT :CHECK IF COMPLEMENT PATERN
+

4 R : MENT K

{5 gen - . B ML L LN meck e

R MmO R T ReR el e e i

i 174664 . .

1een SRl B0i0R2 e bos oS AF EARLKED

1465 006610 0ON767 177402 JSR PC, .XOR39

1466 006614 012263 60$: MOV (R2)+,R3 :GET DARTR

1467 006616 (020003 CMP RO, R3 :CHECK DATA

1468 006620 001403 BEQ .+10

1469 006622 %D‘b CLR ~(SP)

1470 00664 767 172354 JSR PC, ERROR

1471 006630 005100 comM RO : COMPLEMENT CHECK WORD

1472 006632 005142 COM -(R2) *COMPLEMENT TEST DAQTA

1473 0066 012203 MOV (R2)+,R3 :GET DATA

1474 006636 020003 CMF RO, R3 : CHECK

1475 006640 001403 BEQ +10

1476 006642 005046 CLR ~(SP) -PUSH FAKE STATUS ON THE STACK

1477 0066MN 004767 172334 JSR PC, ERROR

1478 006650 005100 COM RO : COMPLEMENT CHECK WORD

1479 006652 00S16e 177776 COM -2(R2) :RESTORE DATA

1480 006656 005305 DEC RS ' DECREMENT 4 WORD COUNTER

1481 006660 001350 BNE 63

1482 00662 005100 COM RO : COMPLEMENT CHECK WORD

1483 006664 005304 DEC RY : DECREMENT 256. WORD COUNTER

1484 006666 001343 BNE g

1485 006670 005100 CoM RO : COMPLEMENT CHECK WORD

1486 006672 005367 172070 DEC COUNT : DECREMENT BLOCK COUNTER

iagg 006676 001335 BNE 4$

1489 006700 016602 000004 MOV 4(SP),R2 :GET BANK #

1490 00670M 004767 177004 JSR PC.STAMS

1491 006710 016603 000002 MOV 2(4P) R3 :GET BLOCK COUNT

1482 006714 032737 0ON4N000 77570 BIT 840000, J8SWR :LOOP ON TEST

1493 006722 001307 BNE yO$ :BRANCH IF LOOP ON TEST

1494 006724 006367 172024 ASL ICOUNT

1495 006730 102402 BVS 7%

149 006732 000167 177354 TMP 15

1497 006736 012705 000020 78: MOV 816.,RS - COMPLEMENT PRTTERN

1438 006742 011200 108: MOV (R2) RO *GET IST DATA WORD

1499 006794 016204 000020 MOV 20(R2) R4 :GET 9TH DATR WORD

1500 006750 110422 MOVB R4, (R2}+ :SWAP WORDS 1-8

1501 006752 110422 MOVE R, (R2)+ WITH 9-16

1502 006754 110422 MOVB R4, (R2)+

1503 006756 110422 MOVB R4, (R2)+

1504 006760 110422 MOVB  RY,(R2)+

1505 006762 110422 MOVB  RM,(R2)+

1506 DOB76M 110422 MOVB  RY,(R2)+

1507 0067bb 110422 MOVE  RY, (R2)+

1508 006770 110422 MOVE  RY.(R2)+

1509 006772 110422 MOVE R4, (R2)+

1510 006774 110422 MOVB  RY.(R2)+

1511 006776 110422 MOVB  RY.(R2)+

112 007000 110422 MOVB  RY.(R2)+
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1537

007100
007102
007104

007106
007110
007112

MRINOEC-]1-DEMJA-C PDPL1-70 MEMORY TEST MRCYLl 30Q(1046)
DEH?RE.Pit {E-HRY-7

110422

-y

-
—
o
P o
n
n

Gt Pt Pt Pt ot Bt P Bt Bt Priss P P Pt s Preipms
Pt et s Pt s Pt s Pt Pt PPt P st Pt Pt Pt

B ERRERERERssS?
UMV P NDN) N N RN MY N PDMNVNUNY

Ll

(m]w]m)
Qr-
(e ]gV1gV]
Roros
Orer—
~Noo

13:58

171670
177220

103

10:09 PRGE 28

12-JuL-77

3 XOR 9 ROUTINES

118:

MOVB

HO&E
Hov

MOV
MOV
MOVB
2038
HOVE
MOvVB
MOVE
MOVB
MOVE
MOVB
MOVB
MOVE
MOVE
MOVB
DEC
BNE
OEC
BNE

1ST
BEQ
JMP
MOV
MOV
RTS

R4, (RS +
RY, (R2)+
Ba,(g )+

, (RE)+
R8,(R )+
RO, (Re)+
RO, (R2)+
RO, (R2)+

;AND VICE VERSRA

;ROUTINE TO WRITE B8 XOR 13 WORST CASE NOISE TEST PRTTERN
8 XOR 13 ROUTINES

:CALL:

.BX13:

;ROUTINE T0O

;CALL:

..BX13:

;CARLL:

.SBTTL
MOV
MOV
JSR

MOV
MOV
RTS

MOV
MOV
JSR

MOV
MOV
RTS

BANK 8,-(S
84KBANKS, - (

PC, .8X13

(SP)+, (SP
(SP)+, (SP

PC

P)

)
)

BANKS, - (SP)
8BANKS , - (SP)

PC,..B%13

(SP)+, (SP)
(SP)+, (SP)

PC

.SBTTL ROTATING 1'S

:ROUTINE TO CHECK ROTATING °
BANKS, - (SP)

BLKCNY. -(sP)

MOV
MOV
JSR

PC, .ROtO

SP)

3
0,

0
B

; ADJUST STACK

CHECK 8 XOR 13 WORST CRSE NOISE TEST PATTERN

;PUSH FIRST BANK 8 ON THE STRCK
;PUSH 8 OF 4K BANKS TO CHECK ON THE STRCk
; CALL ROUTINE

; RETURN

’S ROUTINES

IT THROUGH FILD OF 1S
;SET STRRTING BANK @

;SET 256. WORD BLOCK COUNT
:CALL ROUITNE



SERIRECHH OEME-Ra 2 oo T

1569
1570

1599

BRSRRPERER

oo ocooooooos
LN Y Y Sy Y v

Bt Bt Bt Bt Bt Bd Bt Bt Pt et s Pt et Pt s Poet it Pt Pt Pt Bt
LODONOMNEWN-D

&

162l

007114

e

007134

007140
007 144
007146

004767

&

00025?
177777
000400

00014
177776

17201¢

000202
000C0o2
000004
176464

000400

000032
177776

JO3
SO o Ralthitds 1009 P 23

_ROTO: JSR PC, CKSWR GO CHECK suxrcnss
ngv Sﬁégihng gg zas BLOCK COUNT
14 ;
JSR : P MENM nch (IF AVAIL)
MOV s-l,no ' SET cuecx WORD
18: MOV 8256. ,RS :SET 256. WORD COUNT
2%: cLC :CLEAR CRRRY BIT IN PSMW
JSR PC,ROTRTE
MOV -2tR2),R3 :GET RESULT
BCS 3$ :BRANCH IF 'C’ BIT WAS SET
ggs 5g,n3 ' CHECK RESULT
38: CLR -(SP) :ERROR! COULD NOT ROTATE 'O’ BIT
ISR PC, ERROR : THROUGH ADDRESS IN R2
4§: DEC RS : DECREMENT 256. WORD COUNT
BNE as :L0OOP UNTIL DONE
DEC DECREHENT 256. WORD BLOCK COUNT
BNE s 0OP UNTIL DONE
MOV (SP)+, (SP) POP CONSTANTS OFF THE STACK
MOV (SP)+. (SP)
RTS PC :RETURN TO CALLER
:ROUTINE TO CHECK ROTATING '1’ BIT THROUGH R FIELD OF 0'S
'CALL: MOV BANKS, - (SP) :SET STARTING BANK 8§
: MOV BLKCNY, - (sP) :CET 8 OF 266. WORD BLOCKS TO CHECK
: JSR PC, .RoOtL :CALL ROUTINE
.ROT!: JSR PC, CKSWR :GO CHECK SWITCHES
MOV 2(5P),RY 'GET 8 OF 256. WORD BLOCKS TO CHECK
MOV 4(5P) R2 :GET STARTING BANK 8
JSR PC, SThM2 :GO SET UP MEM MGMT (IF AVAIL)
CLR RG' :SET CHECK WORD
18: MOV 8256. .RS :GET 256. WORD COUNTER
23: SEC :SET "C’ BIT IN PSW
I5R PC.ROTATE :GO ROTATE "1’ BIT
MOV -21R2),R3 :GET RESULT
BCC 38 'BRANCH IF 'C’ IS CLEAR
823 ROQRB :CHECK RESULT
+
3%: HLT ERROR' COULD NOT ROTRTE '1' BIT
: THROUGH RDDRESS IN R
ggg gg ' DECREMENT 256. WORD counr
gsg T: : DECREMENT 256. WORD BLOCK COUNT
MOV (SP)+,.SP) :ADJUST RETURN ADDRESS
MOV (SP)+' (SP)
RTS PC :RETURN TO CALLER

;ROUTINE TO ROTATE 'C’ BIT THROUGH R MEMORY LOCARTION.

ROTATE: ROLB (R2) : (R2)=]77776 OR 00000
ROLB  (R?) : (R)=177775 OR 000002
ROLB  (R2) ;(R2)=177773 OR 00000



MAINDEC-11-DEMJR-C

DEMJRC

1625
1626
1627

i

2
160
}631
I
1634
2
5
1638
1639
1640
1641
1642
1643
1644

1645
1646

P11

007304
007306
007310
ie
14
007316

KO3

LODISP, 8DISPLAY:LOAD THE DISPLAY REGISTER
'LOAD ITERATION COUNT WORD

10:09 PRGE 30

s (R2)=177767 OR 000010
' (R2)=177757 OR 000020
(i o e
5(55)2177;77 OR 00
;Eﬂagziggsgg OR 000200
’ = 00
5(55):175377 82 88?3&5
; (R2)=175777 OR 002000
: (R2)=173777 OR 004000
;f§2§3}27777 OR 018888
5(n512137777 83 850000
: (R2)=077777 OR 100000
: (R2)=177777 OR 000000
s RETURN

; PUSH

AND 128. KWORL BLOCK COUNT

:CALL ROUTINE

;GET BLOCK COUNT
;GET STRARTING BANK 8
:GO _SET UP MEM MGMT
;GET USER CONSTANT

;SET_266. WORD COUNTER
'WRITE 256. WORDS

STARTIN" BANK & ONTQ STACK

; DECREMENT 256. WORD COUNTER

;LOOP UNTIL 256. WORDS HAVE BEEN WRITTEN

; DECREMENT BLOCK COUNT
; ADJUST STARCK

; SAVE RELOCATION BITS
;CHECK SWITCH 8
;BRANCH IF SET

GO RELOCRTE PROGRAM BACK TO 4K AND STOP

;SWITCH 9 SET ?
; LORD ERROR COUNT
;LORD PASS COUNT

POP11/70 MEMORY TEST MACYIl 30(1046) 12-JUL-77
16-MAY-77 13:58 ROTATING 1°S & 0’S ROUTINES
106112 ROLB  (R2)
106112 ROLB  (R2)
s e (8
1&115 ROL (RS)
106122 ROLB  (R2)+
182112 ROL (RS)
106112 ROL (R3)
106112 ROLB  (R2)
106112 ROLB  (R2)
106112 ROLB  (R2)
106112 ROLE  (R2)
106112 ROLB  (R2)
106112 ROLB  (R2)
106122 ROLB  (R2)+
000207 RTS PC
:ROUTINE TO WRITE ONE WORD PATTERN INTO MEMORY
'CALL: MOV BANKS, - (SP)
: MOV BLKCNt, -(SP)
; JSR PC, WRTPAT
016604 000002 WRTPAT: MOV 2(5P),RY
016602 00000 MOV 4(SP)  R2
004767 176334 JSR PC.STAMZ
012700 MOV (PL)+,RO
000000 .CONST: O
012703 000100 18: MOV 864. . R3
010022 28: MOV kO, (R2)+
010022 MOV RO, (R2)+
010022 MOV RO, (R2)+
010022 MOV RO, (R2)+
005303 DEC R3
001372 BNE 2$
DEC RY
001366 BNE 1§
012616 MOV (SP}+, (SP)
012616 MOV (SP)+ (SP)
000207 RTS PC
:ROUTINE TO CHECK THE SWITCH REGISTER
s CHECK SWITCH
:IF NOT SET,
42767 017777 171334 LKSWR: BIC 017777 .LDOISP
032737 000400 177570 BIT 88178, J8SWR
001402 BEQ 108
004767 0O046M JSR PC, REL24K
032737 001000 177570 10$: BIT 88179, JaSWR
001404 BEQ 18
056767 171302 171302 BIS ERCNT,LDDISP
000403 BR 28 ]
0S6767 171266 171272 1S: BIS ICNT,LDDiSP
016737 171266 177570 28: MOV
012767 040177 171252 MOV 8040177, ICOUNT
032737 004000 177570 BIT 84000, JkSWR

; CHECK SW1l

9: JF SET. LORD ERROR COUNT INTO THE DISPLAY REGISTER;
LOAD PASS LOUNT INTO THE DISPLAY REGISTER



LO3

MAINDEC-11-DEMJR-C PDP11/,70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 3l
DEMJRC.P11 16-MAY-77 13:58 ROTATING 1’S & 0'S ROUTINES

1681 007510 001402 BEQ . +6
1682 007512 105067 171236 CLRB ICOUNT ; ICOUNT =040000 IF SW1l =1

1683 007516 000207 RTS PC

1685 . MESSAGES
047524 051040 RESLOR: .ASCIZ «¢15>¢12>'TO RESTORE LOADERS START AT 162’ <1512

169} 03306 12
1692 gg;gg& 00S0 é 889105 1101 PARITY: .ASCIZ <«15>¢l2> 'ENABLE PRRITY? 1/0=YES/NO '’

fgé
:

%
:
3
5

STBANK: .ASCIZ <15>¢12>'STARTING BANK #(8)7 ’

4
S
225
FA=E=
We— O
3

883119 BANKS: .ASCIZ «1S»<12>'s OF 4K BANKS TO TEST(8)? '

GH

3
IR
:
’

PAT: .ASCIZ <15)<1e>'PATTERN &7 °

<
T
R

EERRRE
3
2
¢
:

QUEST: .ASCIZ «1Sx<l1a2»’'?’
CONST: .RSCIZ «15>¢12>’TYPE CONSTANT’

B
R

g 2
BeS
o8

;
i
I

3=

PRG3M: .ASCIZ («1S><12>'INPUT % OF 256. WORD BLOCKS TO TEST INSTEAD OF'

Pt it Pt Pt Pt Pt s Pt s Pt Pt Pt Pt Pt Pt
£
o

SNINNINN
NN LEWe-—-0O
ggggi
2080 _
Rin
2@2@
(ol ¥ 2 [ g

[
s

b s e

NN
i
[y
N
[y
w

g
B
§ @ag
23 278
855
?
't

8
n
:
o
N

n
=
o
[

047440
042520 PRGYM: .RSCIZ (15>¢12>'TYPE ADDRESS’

P st Pt Pt s
SNNNNNY
RRg==
=0
29
—
=

020117 RELOCM: .ASCIZ <15>¢<12>’TO RESTORE PROGRAM START AT °

o
[y
un

SoRESERRNS
g

BRAZ

ASTERISK: ,RASCIZ '#’
020101 ENDMSG: .RSCIZ 'DEMJAR DONE!’
000041
1734 .EVEN

1736 ;ROUTINE TO RELOCRTE PROGRAM BRCK T0 O

[,
X
(o o] lelomlolelwlalolololole]e)
Pt i . s e ot Pt P et et s s s (et ot e

=
b
i

2

B — ——— e —— - —— — e e e —— -




-11-DEMJA-C POP11/70 MEMORY TEST MACYll 30(
P11  16-MAY-77 13:58 ROTATING
101 1 REL2YK: n?v
161 017777 ¢
101 1 000004 MOV
010136 004567 174132 JSR
010142 000000 18: 0
010144 000000 0
01014 012706 000S00 MOV
010152 042737 100000 00076" BIC
010160 013737 000760 17757y MOV
010166 005037 000764 CLR
010172 00000S RESET
010174 000137 000162 MP
010200 ( ODAR:
000001 .END

1046)

MO3

2-JUL-77 10:09 PRGE 32
1'S 8 0'S ROUTINES

?797 RO
RS RELOC
8STKPTR, SP
8100000’ 38LDDISP
JsLDOISP, IsDISPLAY
J8RELOCF’

J8PONE

BR RESS WHERE CODE
IgREELogsTQBD
;PUT_FROM RDDRESS INTO SUBROUTINE CRLL

:RELOCATE CODE T
sLOWEST 4K

;SET STACK PTR

:CLERR RELOCATION INDICATOR
:LOAD DISPLAY REGISTER
CLEQR RELOCATION FACTOR
:DISABLE MEM MGMT

:RESTORE LOADERS 3 HALT



BEADRE Rt

002327
610106

B35c2

Y

374
939
8

178}

393
89s
g8s
878
8b#
928

;1/70 MEMORY TEST
13:55

5598
17314

794

4094

604
1101

1670
353

1369
S

1452%
388
370
cSes
357%
lis
boB#
bbls
Bzt
bYls
708¢
7248
7418

754
7908

1351

217
467

MACY1l 30(1046)

1e-JUL-77

CROSS REFERENCE TARBLE -~ USER SYMBOLS

1187

800s

7598
843
8464

Q33#%
1354

466
669

940

356
1397
856

618+
995+

706
1376

1230%
695*

589
1404

905
b37#
1000%

737
1137
1458

899%

1675
1411

1000
697 %
1035%

770
1205
1494#

1231#*

1418

711%

777
1677
1537

1239%

10:09 PAGE 34

1425

727%

785

1679%

1247%

— e - — ——— -

1432

759%

892
1682#

1439

818%

975

1470

824#

1046

1477

847%

1063

1584

856#

1611




BO4

MORY TEST HRCYHREG(IO%J 12-7UL-77 10:09 PRGE 35
CROSS S

MAINDEC-11-DEMJR-C POP11/70
13: FERENCE TRBLE -- USER SYMBOL

ME
DEMJRC.P11 16-MAY-77 S8

KIPAR2= 1723 1118 468  @77%  900% 1228% 1271%  1285#

KIPRR3= 1723 1128 469 1273  1286#

KIPRPY= 172350 1138 470

KIPARS= 172352 148 w2l

KIPARb= 172354 1158 472

KIPAR?= 17235 1168 230 473 1232+

KIPORD= 172300 1008 glg  875% 1040% 1225¢

KIPDR1= 179302 1018 1226#

KIPOR2= 172304 1028  676%  1227%  127%

KIPOR3= 172306 1038 1275#

KIPDRM= 172310 1048 1276+

KIPORS= 172312 1058

KIPDRb= 172314 1068 i

KIPOR?= 172316 1078 235 1229+

KN = 000000 4Sa

LCRNT ~ D0S316 1151 11638

LDCOMP 006260 1362 135k

LOOISP G00760 268s  355¢  366% 357  590# 591 1663  1675¢  1677% 1678

(DM 00SS1Y 620 64 713 729 76l 874 1039  1221s 1268

LONORM 006272 1333 1355  1353s

LOOAR 010200 518 532 17508

LOOFLO 002110 503 505 523  S27  SMl¥

LST 002322 c5gs 631

LSTLOC 002244 5228 5388

LSTR8 005302 1150 11bl®

MAINTR= 177750 12038 1207#

MRGIN 00S4eh 808 12058

MARITSG 005347 144 11688

MARTAL 00540 1139 1142 11478

MEMERR= 177744 10868 1097  1100#

MEMH] = 177742 10868 1039

MO = 177740 10898 1038

MIET0 005616 b2l 6% 714 762 1041 12388

M¥BT] 005650 679 746 12468

MABT2 006026 1278 12838

MAVA 000762 207 228  269% 424 603  608*  Bl2* 667 693 BO6

1037 1190 1922 1260

MIVEC = 000250 78  B2l¥  679% 6% 7148 746#  762s  1041¥ 1278k
005506 1138 1207 12lis

N = 000010 41e

NOFIND QOM7Y5 1062 10778

NORMAL (005256 1147 1153 11568

G2A 002014 382 387 4788 1010 1111 1133

PARAVA  0OSH6M 24]  B3®  1180¢ 118% 11%s

PARERR  OON72M 1030 10748 1105

PARITY (07564 16328

PARPAT  OO472 8058 g42s 1302 1332 138l 1463

PARREG 001531 4108 1131

PARTAB 001774 4N 4Ebe

PARVEC= 000114 1034% 11738 1187% 1189  1192¢ 1194

PASSMC 002363 Shb8

PRSSMN 002370 5674

PAT (07705 17068

PDWN  D0OOSC2 2058 247 599

PEFLG 004546 377 €93r 10328 1044#  10N9%  10S6 1089 1093+

™
%
2
3

10338 1060¢

17948

836

1745

872

897

© e — -— - —



MAINDEC-11-DEMJR-C POP11/70 MEMORY TEST MRCYIl 30(1046)
16-MAY-77 13:58

DEMJRC.PL1

%
=

e

O

. ARy

o5

STKPTR=

S8
a2l
b0
728
658
4ge
S634
1638
17138
17224
Yya
N3
498
708
166
SOs
22e

253
17098

870s

385

1083
227
caek

886
1748

150

282
1688

cche
2578
407 4%

1003
28l
17258
1672
168bs

1606

876
1023

1092
247%

1740
416

17378

lbees

12eS
10678

1135
40

239+
o3

595
592

1374
353

1145
S99

417

1226

426

124
09#

953
628

1454
358

CO4

12-JUL-7? 10:09 PARGE 36

600#

462

1229

607 %

1249
610

bbl

1490
362

CROSS REFERENCE TRBLE -- USER SYMBOLS

463 S98* 985
1274 1275
1233%  1241%  loN2w

1287
1224+

800 8l6 829

1573 1601 1649
390 394 604

1110 1746
1250¢ 1253+
846 gs4
1094 1101

1279+

0N

1175

1288+

932

1450

10S0

1492



16-MAY-77 13:58
1670
000020 ¥os
000014 S6s
177562 768
177560 758
000060 638
177566 788
177564 778
000064 6Ys
000034 628
001460 338
000014 S78
001110 310
177770 738
140000 4y7s
000000 1258
000002 J9s
003554 8288
007344 91l
002566 b1B8s
001501 380
00000 YO8
000746 158
004260 152
001021 24
001554 336
00elle S0Se
002264 S40
002262 Slb*
001020 2938
000770 157
587
114]
000300 1898
002210 164
0002SY 1778
001023 2978
001026 2998
001022 2958
001024 2988
016070 17518
010200 1278
359
1377
1681
007362 308+
00S362 243
004514 10228
007114 qi§
007210 926
001030 283
006216 1335
006304 833
007106 862
004772 10898
0Cee M 1345

1673

20S

44

148
401

Ji8

876

910
S22

40Ss

St Pt P Pt P [y
W)
o
a
[_J

-DEMJR-C PDP11/70 MEMORY TEST MA

chosd rePeAdnCE ABE e

1680

cHb*

3218

1225

914
16478

498
372

G4y s

2798
938

389

948
3s4

1488
Yi4e
1395

16518
802

1384

1226
S21

4168

337
42

461
418

1518
438
1402

1052

i4€5

DOY

0;09 PAGE 37

SYMBOLS
1229 1274 1275
925
629
339 367 369 373 379
100& 1029 1061 1104 1107
438
479
1548 1568 1628 1678 1708
Sll SSOs 5684 736 784
1409 1416 1423 1430 1437
11758

384
1112

200s
45
1459

392
1126

2bus
981
1468

487
1130

322
10818
1475

— pe

o

503



EOH

MAINDEC-11-DEMJR-C PDP11-/70 MEMORY TEST MACY1! 30(1046) _12-JUL-77 10:09 PAGE 38
DEMJRC.P11 16-MAY-77 13:58 CROSS REFERENCE TRBLE -- USER SYMBOLS

. 13468

38 Bdsed 198" 1350 1354

.3NOT9 006242 1347 13518

.3X9 006064 821 1297

.8x13 007100 851 15508



FO4Y

MRINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JuL-77 10:09 PAGE 40
DEMJAC P11 16-MRY-77 13:58 CROSS REFERENCE TARBLE -- MACRO NAMES

STYPE ‘e
. R8S. 010200 000

ERRORS DETECTED: O

B‘SMK-ZT%EJ“S . glf:lqﬂéggé%g.lﬂc .LST/CRF/SOL NL: TOC=DSKZ:DEMJRC.P11

RUN-TIME RATIO: 154/,8=z18.2
CORE USED: 25K (49 PAGES)



