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RBSTRACT
PROGRAM DEMJA TESTS CONTIGUOUS MEMORY RDORESS FROM 000000 70

s THAT sncn ms Ry MEEVER AN ARYFe R
Bl e

ROJUST/HQRGIN MEMORY.
REQUIREMENTS

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

STORRGE
PRCSRAN STORAGE - THE PROGRAM USES MEMORY 0-17777

PRELIMINARY PROGRAMS
DEKBA THROUGH DEKBF

ORD Procian” INTO MEMORY USING ABS LOADER
0RD RDDRESS 200

L
SET SW12 IN DESIRED POSITION (SEE SEC 4.0)
PRESS START.
ASTERISK “#= WILL BE PRINTED RFTER ERCH PASS.
DEMJA DON?" WILL BE PRINTE RFTER &_PRSSES.
PQS? COUNT MAY HOU% IN THE DISPLAY  REGISTER.
THIS S HE LORADERS (BOOT RND ABS), TO
RESTORE THE LOADERS, RESTART AT 1&2.

ACT11 OPERATION

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER ACTI1 THE
PROGRAM IS DONE RFTER THE FIRST PRSS.

SWITCH SETTINGS

1 OR UP.... HALT ON ERROR
nors IF SW15=1 WHEN AN ERROR OCCURS THE PROGRAM WILL

AND THE CORRECT DATA WILL NOT BE LOADED INTO THE
rnu.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.

SWI4 = 1 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 MANAGEMENT CAN

BE DONE ONLY WHEN THE PROGRAM IS STARTED.
IF THE USE OF MEMORY MANAGEMENT IS INHIBITED THE LRST
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when an error 3
worst case noise patterns, the user shou

EOL

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

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

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

SW3 = 1 OR UP...... DISPLAY ERROR COUNT IN DISPLAY

REGISTER

SW9 = 0 OR DOWN... DISPLAY PASS COUNT IN  DISPLAY

REGISTER

Sk8 =1 OR UP..... HALT PROGRAM UNRELOCARTED 8 RESTORE
LOADERS.

Subroutine Rbstracts
Scope
the program stores 1n Rl the PC of the last test successfully

r
cxcc;tc! and may be used as an a1d 1n debugging 1f the program
"bombs’ because of a hardwere failure.

Errors

These tests print out the pc where the error was delected, the

failing address, the good data, and the bad datla 1.6,

PC=z121x11 ADDRESS aaasaa GOOD DATA gggggg BRD DRTA bbbbbb

the address of the failing location 1s the dtrue 22 bit
physical address.

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

?c ta multiple of 100000 greater than relfected i1n the program
1st1n
the ad’rcss of the bad data 1s 1n (R2) -2
the gnod data 1n R
the bad data 1n R3
The address of good data 13 1n R4 (Random Data Test onl¥)

2 detected when cxcrcisxn? the ncnorv using the

d restart The program

selecting program #2(see sec 9.1 for detairls) selecting "the
lgpfﬁprlllc parameters. The user can use the PC and address
ol the failure to select the proper core bank(s) affected and
also the specific pattern. This allows maximum scope
capabilities.

Parity Error
If a parity error 18 detected the program will type:

PARITY ERROR
PC=PPPPPP MEMORY RDDRESS IS RRARAAARRA
PARITY ERROR REG=EEEEEE 7777777777 MARGIN

- — e ——— -
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Where PPPPPP 13 the contents of the PC when the Earlt error
occurred, RRRARRAA is the address of the word, EEEEEE 1s the
contents of the memory error register, and 1922899999 §5 {ng
margin setling at the time of the parltg error.

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

Starting Restriction
Program must not be relocated when restarting

Qperational Restriction

Program checks contiguous memory 1f a parity error trap occurs
when the program 13 relocated pro!ran action 1s undefined., If
parity memory 13 available or seldcled the 310r9 test pattern
1s for parity memory only. Do not 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 gtr). R6 contains the
addrass where the PC'of the 1nstruction that caused the (tra

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

completed).

Note: the PDP-11/70 will display the trap vector address+d 1n
the address lights. Thus a trap to 4 (bus error) will display
10 in the address lights.

Stack Pointer
The stack pointer 13 1nitially set to 520
and 13 reset to this value at the start of cach subtlest.

Pass Count

Siz :as:c: are required for completion of this program; at
which time an "% will be gr:nlcd. the pass count na¥ be
observed by turning the switch to the displa gosxtxon. the
pass count 13 also stored i1n location 1000.) the pass count
should be monitored 1n the evenl that the program enters an
undefined Joop..blank 1

Error Count

Each time an error occurs, the error count 13 1ncremented.
The error count can be observed by turning the switch to the
dnspla¥ position and setting suitch™9. (the error count s
also slored 1n location 1005.) the progream will count 17777(8)
errors; the error count s nog ?ncrcncn!cd past  this
value..blank |

Display Register

Either the pass counl or the error count 1s displayed 1n the
dxspla% register. the count to be displayed 13 controlled by
the setiting of switch 9..blank 1

Power Fail

Page S



9.0

GO1

The program may be power fa1led when running. When the power
returns  the pr?,ran will continue 1n sequence.#¥cautionts do
0

not turn power /on until the message ‘'power {failed’  has
been lypcs. this 13 because the stack may overflou.

Ezecution Time
Execution time 138 dependent on the amount of memory.

Program Description

The program verifies each address by writing the value of each
address  1nto 1tself starting atl location !0000 and cndin% at
the last location 1n_memory. The value of the last localion
42 13 typed on the TTY. Nexi the values written are verified.
te conp?ctc the address test the complement value of each
memory address 1s writien starting at the last lclor* address
and ending at address 20000. The 'wr tilen complemenl values
are then veri1fied. The next phase of testing 1ncludes
reading, writing and chcckxn, memory using worst Case no1se
test pa{tcrn. subtest 13 dedicated to checking the patiern.

The test proceeds bg c:crcxs1nl each bf&éﬂoéﬂeézsrﬂsgan$gus%ga

worsl case Eattcr
RANDOM DRTAR ( ST). This routine moves_ the program code
throughout memory starting at location 20000, and relocates
the data by 8 32(10) word offset on each subsequent
relocation. ~ 1.e., First relocation 1s to 20000, next is to
00, then 20200, etc. Rfter relocation the code moved 13
checked against the original code (0-17776). Hhen the random
data test 1s complete the program then successively rotates 2
0 b1t (ROTO) and a ’1° b1t (RaTl) through all of mémory. HKhen
all testing 13 complete Lthe program i1ncrements the pass count
(location "1000) and restarts” beginning with the wors! case
noise tests. An asterisk (%) will B¢ !gpgd on completion of
each pass, _and when b passes have been compleled the program
w111 typc "DEMJA DONE’ and restart the program beginning with
the =emcry address tests.
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MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(104&) i2-JUL-

DEMIRC.PIL

16-MRY-77 13:58

000004
000010
000014

; STATUS gEGISTER (PSW) BIT QSSIGNHE

HO1
77 10

:09 PRGE |
NLIST MD,MC
LIST  ME

I??i%s E?éﬂ?sc'l‘§E$”3“°°FPRP%"7° MEMORY TEST
-copvnxcﬁ§81953 1977 6"&1 ESU?Sﬂén* ASEE, MAYNARD, MASS.

; THIS TEST CHECKS THAT ALL HEHORY RDDRESSES ARE UNIGQUE USING RDDRESS TESTS

RRARECS PATRCRRC TARAuAR] olEHATECRTENS MRl TR R Rt

:1 PATTERN.

:LORDING AND STARING IF;TRUCTIONS

:LOAD ADDRESS 200 AND STAR

*THIS PROGRAM ALSO RELOCRTES THE RBS AND BOOT LOADERS YO ALLOW TESTING

OF MEMORY, TO RESTORE THE LOADERS RESTART AT Ib&C.

: srhcx POINTER IS SET AT 500

: ASTERISK '#' WILL BE PRINTED ON COMPLETION OF ERCH PASS, AND
rus PROGRAM NAME WILL BE PRINTED WHEN TEST IS COMPLETE.

: GENERAL REG STER ASSIGNMENTS

Rl /1
Re=72
R3=%3
RY=%M4
RS=x5
SP=%b
PC=47
R10=%0
Rll=%1
Ri2=%2
R13=%3
Rl4=%Y4
R15=%5

-
(]

V=2

2=4

N=10

T=20
PRTY7=340

P TY LEVEL 7
PRTY4=200 ;PR TY LEVEL 4
KM=000000 1 K

ERNEL MODE
SM=040000 s SUPERVISORY MODE
; USER MODE

UM=140000

PKM=000000 :PREVIOUS KERNEL MODE

PSM=010000 :PREVIOUS SUPERVISORY MODE
:PREVIOUS USER MODE

PUM=030000
REG=004000 :SELECT R10-R1S

; VECTOR ADDRESSES
ERRVEC=H ;ADDRESS OF ERROR VECTOR
RESVEC=10 : ADDRESS OF RESERVED INST. TRAP VECTOR

TBITVEC=1H ;ADDRESS OF 'T' BIT TRAP VECTOR

e et 5 bt —4

ng—d—d—d—ﬂ.ﬂ
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101

ggxnggc-ii-osnjn ;1/10 MEMORY TEST MACY % 3001046) 12-JUL-77 10:09 PAGE 2
NIRC.P 16- nnv STARTING INST 8 DEFINITIONS
57 000014 "RTVEC=1Y ; ADDRESS OF 'rnnc TRRP cron
é& Bé BPTVEC=1Y ooasss AK
0 $9TV C=20
60 0024 VEC=24 R FRIL Rnp VECTOR
gé 000030 %35352:334 RDORESS OF EMT VECTOR
£ 280020 TRVECEED i0RORERS OF TBOP VELTOR I NTERRUPT vECTOR
BY 00006+ TPVEC=6Y4 :ADDRESS OF TTY PRINTER INTERRUPT VECTOR
&5 000240 PIRVEC=240 : ADDRESS OF PIR@ VECTOR
33 000244 FPEVEC=244 *ADDRESS OF FLOATING POINT INT. VECTOR
Eg 000250 MMVEC=250 ' ADDRESS OF MEM MGMT ERROR TRAP VECTOR
9 REGISTER ES
70 177776 PsuEE§§§§s noonzss OF STATUS REGISTER
71 {;;;;4 SLR=177774 ADDRESS OF STACK LI"§¥55§GI§TEEQUEST
4
73 17777 uénanx-177;7o 2882{&2 8r nxgg
;g };;gqa ngﬁL?%?7?Hs :ADDRESS OF 11/70 nznonv CONTROL REGISTER
1 =
2 72k TkBz17o2es i ADORESE OF KEVRORRD LR o
;? 177564 rgs=177ssq goonsss OF TELE;S%“¥E§ gagr o
5 {77258 R :ABBRE22 OF (BREOL RuTTcH REGISTER
89 177570 DISPLAY=177570 noonsss OF CONSOL DISPLAY REGISTER
82 - INITIAL STACK POINTER SETTING
gg 000500 STKPTR=500
85 -MISCELLANEOUS BIT ASSIGNMENTS
86 000100 BITIS= 100
87 040000 BITI4= 040000
88 020000 BITi3= 020000
89 610000 BIT12= 010000
90 001000 BITS= 001000
9] 000400 BIT8= 700400
gg 000100 BITe= 000100
94 - MEMORY MANRGEMENT REGISTER ADDRESS RSSIGNMENTS
9 177572 SR0=177572 ;ADDRESS OF MEM MGMT REGISTER SRO
96 177574 SR1=177574 ; SR}
97 177576 SR2=177576 : - =~ SR
gg 172516 SR3=172516 : ADDRESS or MEM ncnr REGISTER SR3
100 172300 KIPDR0O=172300 : ADDRESS OF KERNEL ‘I’ PARGE
101 172302 KIPDR1=172302 : DESCRIPTOR REGISTERS
102 172304 KIPDR2=172304
103 172306 KIPDR3=172306
104 172310 KIPORY=172310
105 172312 KIPDRS=172312
106 172314 KIPDRb=172314
igg 172316 KIPDR7=172316
109 172340 KIPARD=172340 - ADDRESSES 0D KERNEL 'I’ SPACE
110 172342 I.IPAR1=172342 PAGE RDRESS REGISTERS
111 172344 KIPAR2=17234M
112 172346 KIPAR3=172346

—————— w— ——— e — O - R



MAINDEC-11-DEMJR-C PDP11-/70 MEMORY TEST MACYIl 30(1046) 12-JUL-77 10:09 PRGE 3

DEMJRC.PI1  16-MAY-77 13:58 STARTING INST & DEFINITIONS
{763 clemRe:{reke
Y =
He {2 K {PARE:
{{9 172386 KIPAR7=172356
118
%13 Loy ;msmucme EQUATES
{gé i 4088 gtopgz?ﬁr :SCOPE IS AN EMT TRAP
153 iMISC. Egumss R/W BIT IN PDR REGISTERS
124 0000 W= R/
}%s: 080083 up:B 'UP a?* IN PDB REE%?E S
127
128
129
130
131
132
133
134
135
136
137
138
139
140
8o
L] —
143 pooooo 5068 B o SPECIAL TP/ INTERRUPT CRICHER,IF FRO-
A0 W ’
145 ! LOADED BRZrERLY FROM 1kt B
146 000004 001126 .WORD  ERRTRP
147 000006 000002 .WORD  RTI
148 000034 - =TRAPVEC
149 000034 001204 WORD  ERROR
10 000036 000340 "WORD  PRTY?
15] 000046 "=4b
f% 00004 094260 $ENDAD
154 000052 .=52
155 000052 (040000 30000
156 000100 .=100
157 000100 004567 000664 CRLF:  JSR RS, SPRINT
158 000104 000746 $CRLF
158 000106 000207 RTS PC
160 oooug RELFL: .WORD O
161 00011 SAVPC2: .WORD O
162 000162 -z162
163 000162 012706 000500 PONE: MOV 8500, 5P ;STARTING ADDRESS TO RELOCATE LORDERS.
164 000166 004767 002016 JSR PC, SRLDR
165 000172 000000 HALT
166 000174 000401 BR PTWO
167 =200

000200 .
168 000200 012706 000S00 PTWO: MOV #500,SP ;STRRTING RDDRESS OF MEMORY TEST.
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000204

000250
000252

000137

888330

000000

01 &?
1548
010346

010246
010146

812908
000000

012667

1

e
012602
012603
0lee04
012605
012707
000000

0oosoe2

002376

000016

000016

177560
177542
000762

177572
177576
172516
172300
060010

172340

000576 000024

P J¥START GO TO START OF TEST
:aS&B 0 :MEMORY MANAGEMENT TRAP VECTOR.
JHORD O

;ROUTINE TO SAVE REGISTERS ON THE STRCK
: CALLED BY SAVE MACRO OR JSR PC,SSAVR

§SAVR: E§3 &éplfgé? :SAVE RETURN PC

V RY) - ¢
MOV R3,-(SP)
MOV R2,-(SP)
v RB'-(3P)
n8v (BC)+,PC : RETURN
18: 0 :CONTAINS RETURN ADDRESS

;ROUTINE TO RESTORE REGISTERS SAVED ON THE STRCK
:CALLED BY RESTORE MACRO OR JSR PC,SRESTR

$RESTR: MOV (SP)+, 1§ : SAVE RETURN PC
V (gg)+,no
v (5P)+'RI
MOV (5P)4'R2
MOV (SP)+ R3
MOV (SP)+ R4
MOV (5P)+'RS
MOV (PC)+PC - RETURN
18: 0 !CONTAINS RETURN ADDRESS
.SBTTL POMWER FAIL ROUTINE
.=502

; POWER FRIL ROUTINE
; THE POWER DOWN ROUTINE SAVES THE KEYBORRD STATUS, THE GENERAL REGISTERS

: (RO-RS) M MGMT REGISTERS (K]PDRO-KIPDR?7,KIPARG-KIPAR?,SR3,SR2,SRO)
'ON T S?EEK"END"EEVES ?Hg STACK PCINTER IN PﬁS*K BELOW.

POMN: MOV 38TKS, -(SP) -SAVE KEYBOARD STATUS
JSR PCﬁﬁEAVR ;go gnvg REGISTERS ON THE STARCK
g: VA s CHECK IF

757 MEM MGMT IS AVAILABLE
BEQ ‘BRANCH IF NOT AVAILABLE
MOV 3¥SRO, - (SP) :SAVE SRO
MOV J45R2. - (SP) :SAvE BR2
MOV a:saa -(SP) :SAVE gna
MOV sk IPDRO, RO :GET ADDRESS OF KIPDRO
MOV #8. ,R2
MOV R2.R3
18: MOV (RO)+,-/SP) : SAVE K IPDRO-K IPDR?
S0B R2, 18
MOV sk }ParO, RO :GET ADDRESS OF KIPARO
2s: MOV (RO)+,-l5P) ' SAVE KIFARO-KIPAR?
508 R3, 28
3% MOV SP, (PC)+ ;snvg ?TQCK PR gn Fok5ouzuc LOCATION
PFSTK: .WORD D : CONTRINS STACK PTR AFTER POWER FAIL
nng 3PUP, 38PFVEC :SET POWER FRIL VECTOR TO PUP ROUTINE




000760
000762

000764
000766

000770
000772

005015

042105
00s015

000752
000000
000000
000000
000000
000000

000000
000000

000240
012567

l

172360
000010

172320

172516
177576
177572
Cco4604
QO447Y
177406
177560
000sG2
177772

G00046

047520
040506

000

000016

OSSEHORY TEST MACYL11 30(1046)

000024

Q42527
046111

LO1

POWER FRIL ROUTINE
:POWER UP ROUTINE.

PUP:  NOP
MOV asprzrx ,SP
18T
BEQ s
MOV 8K IPAR7+2, RO
MOV :e na
MOV
18: MOV (sﬁ)+ -(RO)
S08
MOV oKtPon7+a RO
23: MOV (SP)+,-(RD)
508 R, 28’

4§: ST ggnnvh
ISR PC, . MANF

cs:
ISR PC, SRESTR
MOV (SP)+, I8TKS
MOV $PDWN | 38PF VEC
CLR (PC)+'

108: .HORD O

118: INC 108
BPL 118
JSR RS, SPRINT
PWRFAIL

69%: NOP
RTI

SCRLF: .RSCIZ <1512

12-JUL-?7 10:09 PAGE S

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

; GET ADURESS OF KIPRR7+2

; RESTORE KIPAR7-KIPARO

;GET RDDRESS OF KIPDR7+2
tRESTORE KIPDR7-KIPDRD

REETOGE SR3

RESTORE SR2

:RESTORE SRO

s CHECK IF PRRITY REGISTERS ARE ENABLED
:BRANCH IF

:GO ENABLE PRRITY REGISTERS

:RESTORE REGISTERS FROM STRCK
; SET POWER FRIL TRAP TO PDWN ROUTINE

;DELAY WAITING FOR TTY MOTOR
:G0 TO PRINT ROUTINE '

s RETURN
PWRFRIL:.ASCII <1S><12>'POWER FRILED’

.SBTTL TAGS & PRINT ROUTINE
VEN

.E
ICNT:  .WORD O
ICOUNT: .WORD O

ERCNT: O
LODISP: O
MMAVAR: O

RELOCF: .WORD O
COUNT: .WORD O

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

: ~2=AVAIL (22’ BIT MODE)

; CONTRINS RELOCATION FRCTOR
: TEMPORARY WORKING LOACATION

:ROUTINE TO PASS MESSAGE RDDRESS TO TYPE ROUTINE BELCW

:CALL: JSR RS, SPRINT
MESSARGE RDORESS
§PRINT: NGP
MOV (RS)+,1%

;GET MESSAGE ADDRESS




MOl
BBAYREC o} OE{B-Raf054 {Z0GHENORY TEST WRGLIY ARIATRAurRe™ 77 0% PROE S
28l 000776 066767 177762 000010 RDD RELOCF, 1S RDD RELOCARTION FACTOR

BIsTd WS ALRATR Ny RPSHL L(5P) s¢ PSid ON THE STACK
foi8t¢ BaReRe 1s:  LHeR0 Q' sgq INS MES AGE" ADDRESS

;ROUTINE TO TYPE RSCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
: THE ROU;%? WILL INSERT A NUMBER OF NULL CHRRACTERS AFTER A LINE FEED.

CRLL
MESADR ; MESADR IS FIRST ADDRESS OF ASCIZ STRING
TRGS USED BY THE TYPE ROUTINE BELOMW

286
ggé
291
aqg 1 N TER
53 2ig? 8% oL 2 GONTRINE Wbk EYETER haracTeRs
295 001022 000 STPFLG .avrz 0 ,LONTQINS TELEPRINTER AVRILABLE FLAG
2% :0/377 = AVAIL/NOT AVAIL
297 001023 000 STKFLG: .BYTF O ! CONTRINS KEYBOARD AVAILABLE FLAG
298 001024 177564 §TPS:  .WOR.  17756M nogggg OF TLEPRINTER STQTUS REGISTER
299 001026 177566 $STPB: .WORD 177566 S OF TELE INTER DATA BUFFER
300 001030 01004 LTYPE: MOV RO, -(SP)
301 001032 017600 000002 MOV 32lSP) RO czr nzssnce ADDRESS
373823 001036 062766 000002 000002 ADD #2,2(5P) tADJUST RETURN PC
304 001044 11204 1S: MOVE  (RO)+,-(SP) : PUSH CHARRCTER TO BE TYPED ONTO STACK
305 00104 001003 BNE 2% !BRANCH IF NOT THE TERMINATOR
306 001050 005726 ST (5P)+ POP TERMINATOR CHAR OFF THE STACK
307 001052 012600 MOV (5P)+,R0 STORE RO
ggg 001054 000002 RTI RETURN T0 CALLER
310 0010S6 004767 000026 2%: ISR PC. TYPIT : TYPE CHARACTER
311 001062 122726 000012 38: CNPB %12, (5P)+ !CHECK IF CHRRACTER WAS A LINE FEED
312 001066 001366 BNE 13 'BRANCH IF NOT LINE FEED
313 001070 016746 177724 MOV §NULL , - (SP) :GET & OF FILLERS REQUIRED AND FILLER
gig : CHRRACTER.
316 001074 105366 00000I 4g: DECB  1(SP) :DECREMENT FILLERS REQ. COUNT
317 001i00 002770 BLT 3$ !BRANCH IF NO MORE FILLERS ARE REQUIRED
318 001102 004767 000002 ISR PC, TYPIT 'TYPE FILLER CHARACTER
319 001106 000772 BR 4§

001110 1058777 177710 TYPIT: TSTB asrps :WAIT FOR OUTPUT DEVICE

001114 100375 BPL

001116 116677 000002 177702 MOVB E(SP) J$TPB :OUTPUT CHARACTER

001124 000207 RTS PC

5 XXXXXOXXXX XXX XXXXXXXXAXXXAXXAXXXXX
:ERROR TRAP SERVICE ROUTINE

GREERORRRNREERALE

001126 005737 177570 ERRTRP: TST J4SWR :CHECK IF HALT ON ERROR

001132 100001 BPL .44 annnca IF NO HALT ON ERROR
001134 000000 HALT PHALT

00113 005727 15T (PC)+ :CHECK IF PREV TRAP TO 4 REPORTED
001140 (000000 18: JWORD O : CONTAINS ERROR REPORTED FLAG
001142 001013 BNE 2% :BRANCH IF NOT REPORTED

001144 010667 177770 MOV 5P, 18§ :SET ’NOT_REPORTED’

001150 011602 MOV (SP) . R2 :GET PC OFF STACK

001152 004767 000376 JSR PC, $FORMO GO TO FORMAT ROUTINE




NO1
SEARECH0EM-RaOEd 00N TEST REELLY BT 1008 P 7

337

8
3

EEFEL

A b Ao

888888888888 888 38 8HE8EEEBRER 888888888 88R1

TR

BENRPRUBIURNZ

W)
P
£0

RERIINSERE DL L TRNRE

r=1=]
——
[ o i g g o
wgm-—-o—-
nNnonoNMNY

004567
B4dEY
80638

00S067
000137

2767
001483
062767
032737
001411
Q42767

0S6
016737

177606
177600

177740
000200

017777

000001
001000

017777
177510

177504
177570

020000
176750
000014
000240
177450
177442
00000
000214
177424
003175
003166

177402

000416
177366
000402
176462
176656
002000
177332

177542

177532
177570

177516
177510
177570

177570

177570

JSR

e
as:  RACH®

CLR
JnP

RS, SPRINT

RS, SPRINT

i
<3200

;GO TO PRINT ROUTINE
;GO TO PRINT ROUTINE

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

:RESTART AT 200

.SBTTL ERROR SERVICE ROUTINE
. ERROR SERVICE CALLED BY JSR PC,ERROR INSTRUCTION
:0R HLT (A TRAP INST)

ERROR: NOP

4s: BIT

1518

JSR
XMTDAT
JSR

JSR
RECORT
MOV
JSR
118- JSR
JSR
18: BIT

JSR

108:

0*7777 , ERCNT

81, ERCNT

88179, JsSuR
3

017?77 LDDISP
ERCNT,(DDISP
Looxs# J8DISPLAY’

J3SKR
.46

¥
$20000, J#SWR

13
PC, $SAVR

14l5py R2
PC, SFORnu
RS, SPRINT

RS, $PRINT
4(SP) R2
PC, $FORMO
RS, SPRINT
PENFLG
11§

PEFLG

108

RS, SPRINT

RO, -(SP)
PL 02RA

RS, SPRINT

R3,-(SP)
PC 0cA
PC,CRLF
PC,SRESTR

12000, 38SUR

e
RS, SPRINT

; -/ ECK FOR MAX ERROR CNT

; INCREMENT ERROR COUNT
SSWITCH 9 UP?

; SAVE RELOCRTION BITS

;LOARD ERROR €O
; LOAD ISPLRY REGISTER

sHALT ON’ ERROR

; PRINT OUT DESIRED?

BRRN H_IF NO PRINTQUT

:GO SAVE REGISTERS ON THE STACK
:GET_PC_OF ERROR CALL

:G0 TO FORMAT_ROUTINE

:GO TO PRINT ROUTINE

;GO TO PRINT ROUTINE

;GE1 _FRILING ADDRESS (IN R2)
:G0 TO FORMAT ROUTINE
:GO TO PRINT ROUTINE

:BRANCH IF PRRITY 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 STACK

;RESTORE REGISTERS FROM STRCK
sRING BELL ON ERROR

;GO TO PRINT ROUTINE

S e i —— e -——

Al
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MAINDEC-11-DEMJAR-C PDP11/70 MEMORY TEST MACYIl 30(1046) 12-Jul-7? 10:09 PRGE B
DEMJRC.P11 16-MAY-77 13:58 ERROR SERVICE ROUTINE
393 001436 001527 BELL
34 00I1w40 00S737 177570 28: 1ST 3SR sHALT AFTER PRINT OUT
335 001vw4 100061 BPL .44
396 001446 000000 HALT
397 001450 010042 3s: MOV RO, - (R2) :RESTORE CORRECT DATA TO ADDRESS
398 00I1¥Se 062702 000002 RDD 82 R2
% 001456 000002 RTI
40l 001460 OS1124 0S0I01 042520 TRAPM: .RSCII °'TRAPPED TO 4 °*
402 00146b 020104 087524 (032040
403 001479 0N
404 001N7S 120 036503 000 ERRPC: .ASCIZ 'PC=’
405 001501 107 047517 020104 XMTDAT: .RSCIZ 'GOCD DATA='
0b 001506 O4OSOM OM40S24 000075
407 001514 OMIONO (2101 RECOAT: .RSCIZ ' BAD DATA=’
N0B 001522 052101 036501 000
403 001527 007 000 BELL: .RSCIZ (P
410 001531 120 051101 0S2111 PARREG: .RSCIZ /PARITY ERROR REG=/
411 001S3 020131 0S1105 047522
412 O00ISWM 020122 OM2S22 036507
413 001552 000
414 001554 .EVEN
415 -ROUTINE TO PLACE ASCII VALUE OF AN ADDRESS IN TO RODRESS MESSAGE
416 00ISS4 066767 000014 $FORMO: ADD RELOCF, 11§+2
417 001562 066767 177176 000152 RDD RELOCF 418+2
418 001570 0ON7B7 176460 ISR PC. $SAYR :GO SAVE REGISTERS ON THE STACK
419 001574 0127084 002351 118: MOV 801GITS, Ry :RDDRESS WHMERE RSCII VALUES ARE STORED
420 001600 00S003 ¢ R3 ‘WORKING & INDEX REGISTER
v2l 001602 162702 000002 SUB 82,R2 :RDJUST ADORESS
422 001606 010205 MOV R2. RS :SAVE
423 001610 010501 MOV RS Rl
424 001612 005767 1771%M TST MMAVA :CHECK IF MEM MGMT IS AVAILABLE
425 0016J6 001426 BEQ L ; :BRANCH IF NOT AVAILABLE
426 001620 032737 000001 177572 BIT 81, 385R0 ‘1S MEM MGMT ENRBLED
427 001626 001422 BEQ 18
428 001630 042701 017777 BIC 817777 Rl :SAVE PAR SELECTOR BITS
429 001634 (00301 SWAB Rl :SWAP BYTES
430 001636 006001 ROR R]
431 00140 006001 ROR R1 -FORM INDEX VALUE
432 00164 006001 ROR Ri
433 00iow4 006001 ROR Ri
44 0016M6 017102 001779 MOV JPRRTAB(1),R2  ;GET CONTENTS OF FAR
43X 001652 012700 000006 MOV #6, RO 'SHIFT COUNT
4% 001656 006302 ASL R2 *SHIFT KIPARL & PLACES LEFT
437 001660 006103 ROL R3 :MSB’S GO INTO R3
438 001662 077003 SO8 RO, . -4
439 001664 042705 160000 BIC 160000, RS - CLEAR PAR SELECTOR BITS
450 001670 060502 ADD RS,R2 :FORM 22 BIT ADDRESS
441 001672 00SSQ3 ADC R3 'IN R2 8 R3
442 001674 005001 18: CLR Rl
443 001676 012700 00000S MOV 85, RO
' 001702 006003 128: ROR R3
445 001704 006002 ROR R2
446 001706 00600] ROR R
447 001710 005300 DEC RO
448 001712 061373 BNE 128

—— — = — e — - - —— . - - —— — -



MRINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MRCYIl 30(1046)
DEMJRC.

AITNSITEEEEEELEELEARRIENT L

888 =

SR RREEREFPFERRRESAAE:

¢+

58 SEE88888EK8

o

002106
002110

16-MRY-77 13:58
012700 000010

000003
00231¢e

176322
177002
176774

004767 176234
000016

000006

000260
000040
176716

PRt

RRRERRIE
RBRERBKE

Z:

176176

i

8
a

00

coc

12-JUL-?? 10:09 PAGE 9
ERROR SERVICE ROUTINE
MOV 88.,R0 :DIGIT COUNT
BR 38 !PRINT FIRST DIGI¢
2%: ASL Rl
ROL R
ROL R
DEC RS
BNE 2§
3s: MOV 83,RS :DIGIT SHMIFT COUNT
41§: MOVB  DISTRB(3),(4)+ ;LORD DIGIT INTO MESSAGE
CLR R3 'CLERR INDEX
gﬁg gg 'DEC DIGIT COUNT
JSR PC, SRESTR .RESTORE REGISTERS FROM STACK
8IC RELOCF, 11§+2
BIC RELOCF 41842
RTS PC : RETURN
PARTRB: KIPARD
KIPRRI
K IPAR?
KIPAR3
KIPARY
KIPARS
KIPARG
KIPAR?
:ROUTINE TO TYPE OCTAL VALUE PUSHED ONTO STACK
CALL: MOV VALUE, - (SP) sPUSH VALUE ONTO STACk
- JSR PC,02A :CALL ROUTINE
ISR PC. $SAVR :GO SAVE REGISTERS ON THE STACK
MOV 16{5P), RO :GET VALUE
MOV 86,R3 : COUNTER
CLR R2 : WORKING REGISTER
ROL RO
ROL R2
18: ADD 8260, R2 :FORM ASCII VALUE
MOV R2, 2% 'MOVE CHAR TO TYPE LOCATION
ggn RS, SPRINT GO TO PRINT ROUTINE
CLR R2
ROL RO
ROL R2
ROL RO
ROL R2
ROL RO
ROL R2
DEC R3
BNE 1§
JSR PC, SRESTR :RESTORE REGISTERS FROM STACK
MOV (SPY+, (SP)
RTS PC
2s: JWORD O : CONTRINS CHARACTER TO BE TYPED
LODFLO: .WORD

0
;ROUTINE TO SAVE ABS LOADER



D02

MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-?7 10:09 PAGE 10

DEMJRC.PI11  16-MAY-77 13:58 ERROR SERVICE ROUTINE
505 uuayg 00S767 177772 SLOR:  TST LODFLO
e Sl Y BT
% %fa ol &lnawo 000004 38: 383 :17732€Ravec SET TIME OUT TRAP VECTOR
c10 mm? 8&% TST 535
gié %i% 022626 28 gﬂm (SP)+ (SP)+
513 1% (022 020000 CMP oeoooo, 4K MACHINE?
g1y gm 0013?9 BEQ ys§ *YES--GET OUT
515 002150 162700 00S672 SUB usoo +1%2, R0 :POINT RO BACK TO LOADER
S16 002154 010067 000102 MOV on SAVE FOR RESTORE ROUTINE
517 002160 012702 002734 MOV usoa "WORD COUNT
518 002164 012703 010200 MOV 8L 0DRR’ R3 ' WHERE LOADER IS TO BE STORED
$19 002170 012023 18: MOV (RO)+, [R3)+ :STORE LORDER
520 002172 00S362 DEC R2
52l 002174 001375 BNE 15
S22 002176 014367 000042 MOV -(R3),LSTLOC .SAVE LAST WORD OF LOADERS
523 002202 00S36? 177702 DEC LOOFLD
% 000207 4s: RTS PC : RETURN
526 -ROUTINE TO RESTORE LORCER
§27 002210 005767 177674 §RLDR: TST LOOFLO
So8 002214 001001 BNE s
529 002216 RTS PC ]
% 002220 016705 000036 2s: MOV SLOR!,RS %T BEI g &oggsss OF WHERE LORDER IS
S32 002224 012704 010200 MOV 8LODIR, RY SS WMERE LORDER 15 STORED
633 002230 012702 002734 MOV 1500.  R2 ' ORD COUNT
S 0022M 012425 18: MOV (RY)+, LRS)+ <E'STORE
63 00222 005302 DEC R2
536 002240 001375 BNE 1§
€37 002242 012745 MOV (PC)+,~(RS) :RESTORE LAST L7 3TION (SAVED BY SAVE
538 002244 000000 LSTLOC: .WORD O :LORDERS ROUTINE RBOVE)
S39 00224 004567 176516 ISR RS, SPRINT :GO TO PRINT ROUTINE
S40 002252 002264 SLORN
S4]1 002254 005067 177630 CLR LODFLO _
g:g 002260 000207 RTS pC :RETURN TO CALLER
S44 002262 000000 SLDRl: .WORD O :FIRST ADDRESS WHERE _ORDERS ARETC BE
45 'RESTORED T0
S46 002264 047514 OM2101 0S1105 SLDRM: .ASCIZ 'LOARDER IS RESTORED'<15)<12>
c47 002272 020123 042522
c4g 002300 052123 051117 Q42105
549 005015 000
550 002312 .EVEN
51 .DIGIT TABLE
552 002312 030M60 01G6TAR8: =01
€63 002314 031462 =23
€54 002316 03246M =4S
ggg 002320 033466 “67
657 - MESSAGES
608 002322 040514 052123 040 (ST:  .ASCI] ° ' ,
£59 002327 115 096505 051117 ADRESS: .ASCII *MEMORY ADDRESS IS
Se0 002334 020131 042101 0S1104

—— — - e ———— a— e —— —— - - -



MAINDEC-11-DEMJA-C

DEMJAC.PL1

Sl

PR RRRPEROB R AR RESESRERE

ooooroo o
P e Pt s Pt Pt e
onzLwn—0

002342
002350
00235!
002356
002361
002363
002370

002574

16-MAY-

051505
g40
060

o040
120
020040
002374
000000

012737
012706
004767
004567
007520
00S037
005037
013737
012706
00S037
052737
012727
000000
00S037
00S037
012737
00S067
032737
001020
012737
005167
012737
022737
001002
004767

020123
030060
060
000
0S1501
000

176200
002574

7%1/?0 MEMORY TEST

0S151!
030060

036523

000212

177570

177746

000024

177570
000004

172516
172516

EO02

Eggg&lsgs\(/*gg&&ouﬁggUL-'/’? 10:09 PAGE 1!

DIGITS: .ASCII '00000Q00’
SPRCEL: .ASCIZ ' °

PASSMG: .RSCII 'PRSS=’
PRSSNM: .RSCIZ ' °

.WORD O
.SBTTL MEMORY RDORESS TESTS

. THIS TEST ADDRESS MEMORY UP TO 128K AND PROVES 'UNIQNESS' OF ALL
!MEMORY ADDRESS IN A 32K SEGMENT. THE TEST WRITES INTO EACH MEMORY
' ADDRESS THE VALUE OF THAT RODRESS AND THEN CHECKS FOR THE CORRECT
'DATA IN ERCH ADORESS.
'THE TWELVE MOST SIGNIFICANT BITS OF THE LAST AVAILABLE MEMORY RODRESS
15 STORED IN RS.
"STARTING INTRUCTIONS
: LOAD ADDRESS=200
: PRESS START
: STACK POINTER IS AT 500
,uuunuulﬂi TART AT 162 TO RESTORE LOADERM:EFEEFEEXIEELREEIF
nsnoav nooasss g;
STAR ARTL, 38212  ;CHANGE START ADDRESS
nov 8STKPTR, SP 'SET UP STACK PTR
JSR PC,SLDR’ :G0 SAVE MONITOR 8 LOARDERS
JSR RS. SPRINT :GO TO PRINT ROUTINE
RESLDR
CLR JSERCNT : CLEARR ERROR COUN
CLR 38LDDISP : CLEAR DISPLAY nscxsrsn STORAGE LOCN
MOV 3sLDDISP acoxspLAv . CLEAR DISPLAY REGISTER
STARTI: MOV $STKPTR, 5P sTalK PTR
CLR SEPEFLG’ CLERR PARITY ERROR INDICATORS
BIS 814, J8CNTRL : DISABLE CACHE
MOV 8STARTI, (PC)+  'LORD PARITY ERROR RESTART ADDRESS
PERSTRT:.WORD O : CONTRINS RESTART RDDRESS RFTER PAR ERR
CLF 33ICNT :CLEAR PRSS COUNT
CLR SSRELOCF : CLEAR RELORCATION FACTOR
MOV sPDWN, O8PFVEC  ;SET POMER FRIL TRAP VECTOR
CLR sPFVEC+e
: CHECK xr nenonv HQNQGEHENT IS AVAILABLE
MMAY :CLEAR MEM MGMT AVAILABLE INDICATOR
BIT saxTxa 1SR  CHECK IF TO RUN WITH MEM MGMT
BNE 18 :D0 NOT USE HEH ncnr IF SW12 WRS SET
MOV c1s J8ERRVEC  SET TIME OUT T
CLR J8SR0 ' REFERENCE MEN ncnr
COM nngvn :SET INDICATOR TO -1 IF AVAILABLE
MOV 820, 38SR> 'SET 22 BIT MODE
CMP 820 33SR3 :DID IT SET?
BNE 1§ : NO--BRANCH
ASL MMAVA 'YES--SET INDICATOR TO -2
18: ISR PC, . MANF GO ENRBLE PARITY ACTION

sROUTINE TO WRITE VALUE OF MEMORY ADORESS INTO MEMORY ARDORESS



%2
g

oo &
E

[N
SO0 N

R AR AN

647

002726

082730
002736

000762
012706
010701

00S767
001420
01370%

006303
606303

002626
002712

838868 000250

000002

0500
176716
176126

175230

020000
002732

000002

002616
000002

000S00

176016
172342

00000

000004

OSSEHORY TEST MACYL11 30(1046)

FO2

12-JUL-77 10:09 PAGE 12

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

WRTUP: n8¥
JSR

MOV
MOV
MOV
18: MOV

ROD
BR

DONEQ: MOV
JSR
JSR
LST
JSR

;ROUTINE"TO

MOV

1S RDD

es: COM

BOBEO , SBERRVEC EB&OY*EBCBU ?quxECTOR

PC LOMMO

TO gcnnvsc T MEM MGMT RBORT VECTOR
RST noonsss
Rg (RE)* ugq?£ anuc or ADOPESS INTO ADDRESS
NEXT VALUE
'WRITE UNTIL DONE
8STKPTR gp .SET STACK PTR
PC, SFORM G0 TO FORMAT ROUTINE
RS, SPRINT GO TO PRINT ROUTINE
PC,CRLF

CHECK THﬂT VRLUE OF MEMORY RDDRESS WRS WRITTEN CORRECTLY

;L0AD_TRACE REGISTER

saoooo R2 'SET R2

agoggx 'ISERRVEC :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 ADORESS WAS
=(R2)

(R2)

(R2}+,R3

RO,R3’

18’

;WRITTEN IHPROPtRLY EXAMINE R2. NEXT EXAMINE MEM MGMT REGISTER KIPAR]
i (IF MEM MGMT IS AVAILABLE). ADD R2 AND KIPRR1 TOGETHER RS SHOWN BELOW

BR
DONEl: MOV
MOV

0 00X XXX XXX XXX XXX

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

Z 22 222 722 722 22T 22 12

13
.STKPTR SP ;SET STRCK PTR
PC,RI :LOAD TRACE REGISTER

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

TST
BEG
MOV
RASL
RSL
ASL

ggﬂVﬂ :MEMORY MAGNAGEMENT AVAILABLE®
SgKIPQRl.RB ;FIND LAST ADDRESS IF MEM MANRGE JSEC

R3
R3



MAINDEC- | 1 -DEMJ

DEMJAC.PII 1
673 002760
679 002782
675 4
g
678 002774
679 002776
680 003004
681
682 003012
683 003014
684 003016
bEC (03022
686 003024
687 003026
688 0C3032
689
630
631 0030M
632 00303
633 003040
EM 0030
6%  DO30Y6
6% 003054
637 003062
698 003070
693 003074
700 003076
701 003100
702 003104
703 003110
704 003112
706 003114
706 003116
707 003120
708 003122
09
710
711 003124
712 003132
713 0031
714 003140
715 003146
716 003152
717 003154
718 00315k
719 003162
720 003164
78] 003166
782 003170
723
784 003172
725
726
727 003174

003202

R-C
5-MRY-77
006303

1
1
l
0004
b2

1
005103

703
010342
102403
020227
001371

SREN

R

012737
010701
004767
012737
012702
005000

00S200
012704
010022
00S304
001375
000771

02262t

012737
010701

020000
00S650 000250
000002

000002

017776

1757186
000200 172342

00S616 000250
003122 000004
020000

000002
000002

003172 00000

002354
00S616 00C2SO
020000

010000

003242 (00000

[]i)

-
POP11/70 SEHORY TEST MACYLl 30(1046) 12-JUL-77 10:09 PAGE 13

MEMORY ADDRESS TESTS

RSL

2s: coM
18: RDD

R3

Eg

R2.-(SP) : DEVELOP COMPLEMENT OF LAST ADDRE
csgooazésp) ;EEVE 811& IF MEMORY IS NOT A MUL§?PLE OF 4K
(SP)+

ggnnafl.aonnvsc :SET ABORT VECTOR

82, R2 :R2=LAST ADDRESS

R2.R3

qg 3 : COMPLEMENT VALUE IN R3

82,

RaﬁE(RE) .WRITE COMPLIMENT VALUE INTO RODRESS

DONE3
R2, 817776
1§

-SET UP 10 CHECK COMPLEMENT DRTA WRITTEN DOWN

CONE3: NOP
MOV
157
BEQ
MOV
MOV
19: MOV
MOV
MOV

cs: SuB

DONEY: NOP

:ROUTINE TO
MOV
MOV
JSR
MOV
MOV
CLR

18: INC
MOV

cs: MOV
DEC
SNE
BR

DONEYR: CMP
; CHECK THART

MOV
MOV

PC,Rl :LOAC TRACE REGISTER
MMAVA ' CHECK IF MM IS AVAIL

1$

8200, 98KIPARL  ; INIT KIPARI
sMMASTO, 3sMMVEC :SET RBORT VECTOR
8DONEM , JSERRVEC

820000, R2 .FIRST ADDRESS

RO ;FIRST DATR (COM OF RDDRESS)

(R2)+,R3 :GET VALUE
RO, R3 : CHECK

WRITE BANK 8 INTO ALL ADORESSES IN R 4K BARNk

ngEERR,GIERRVEC;SET TIME OUT TRAP VECTCR

PC.LDMMO

sMMABTO, ISMMVEC

;Soooo,ha

RO RO WILL BE DATA WRITTEN

$4096. , R4 SET 4K COUNTER

gg,cnai+ :WRITE BANK 8 INTO ALL ADDRESSES
2$

18

(SP)+, (SP)+ ADJUST STACK PTR

DATA WRITTEN ABOVE CAN BE RERD

$DONE Y4B, JSERRVEC
PC,R1



MR
DEMJ

C-11-DEMJAR-C PDP11/70 MEMORY TEST MACYll 30(1046)
Y-77 13:58

P11

16-MA

004767
012702
005000

005200
012704
012203
020003
001401
104400

00S304
001372
000766
0e2beb

010701
012737
162702
00s000

005300
012704
010042
102406
0202

002304
020000

010000

005650
000002

010000

017776

003422

002170
005616
020003
010000

010000

000250

000004

000250

12-JuL-77

MEMORY RDDRESS TESTS

19%:
4 ¥

JSR
MOV
CLR
INC
MOV
MOV

BR
DONEYB: CMP

;ROUTINE TO WRITE CONSTANT DARTR INTO 4K
:BANK STARTING HITH LRST MEMORY LOCATION

18:
2s:

DONEMC:

1$:

9S:

cs:
es:
38:

MOV
MOV

PC,LDMMO
020000 R2

RO

84096. , R4
(R2)+.R3
Roqna

RY
2$

18
(SP)+,(SP)+

mhnen JSMMVEC

IDONEHD S8ERRVEC
PC,R

PC, LDHHO

b
10:09 PAGE 14

; CHECK IF DONE

sMMABTO, 8MMVEC ;SET ABORT VECTOR

820000, R2
84096. | R4

4
(R2)+,R3
Rg ,R3’

3 1

-(R2)
(R2)
(R2)+,R3
RO,R3’
5§’

RY
18

RO

24096. , R4
(R2)+,R3
Roqna

;CHECK IF WRITE RBOVE STRRTED ON
;4K BOUNDARY

- —— o p o w— . e e ——



102

EEA?BEC ii-OEH{g ﬁncﬂgélfsﬂngHORY TEST nggzél SBBAqu)TE§§SJUL =77 10:09 PAGE 15

786

003412
DO341M

B

104400

012706
010701
Q1737
012746

004767

012737

005400
010027

000000
012706
010701
012746
010046
004767

022767
001403

01406

005737

000042

000624
000001

000500
000014
001676
003726

177776
001756

000500

003536
000001

002326

00116
0uoane

000500
000001
002506

177776
005464
003472

oo4ele

177746

175260

000004

000004

175156

HLT
DEC

B

DONE4D: CMP
1ST
Zgg
MOV

.SBTTL
; THIS TEST WRITES

RY
A3
(SP)+,(SP)+

gEGINl
+2

NéNDCT

;BRANCH IF PROGRAM WAS NOT
:LOADED VIA ACTL1 IN Qv OR AA MODES
BRRNCH IF NOT IN QV MOCE

;SET ENOCT TO DO 1 PASS ONLY IN Qv

uohsr CASE NOISE' TESTS

MORY _WORST CASE NOIS%ETES' PRTTERNS THROUGHOUT

! MEMORY AND CHECKSH§HQT THEY CAN BE KR
:SET UP TRAP VECTORS

BEGINI: MOV
BIS
JSR
JSR
CLR

PARPAT: .WORD
CMP
BNE
JSR

¢STKPTR, SP
#14, J8CATRL
PC, . MAMF
PC’ CKSWR
[(]PCH

-2, MMAVA
DONEG

PC, MARGIN

;SET STACK PTR

:DISABLE CACHE

;G0 ENABLE PARITY ACTION

1GO_CHECK SWITCHES

:SET INDICATOR TO WRITE NORMAL 3X3 PAT

22 BIT MODE
; NO--BRANCH
: YES--GO SETUP MARGINS

;WRITE 3 XOR 9 TEST PATTERN STARTING AT ADDORESS

:NOTE PRTTERN IS NORMAL 3 X

20000
XOR 9 IF NO PARITY MEMORY IS AVRAILABLE,

!AND IS A MODIFIED PATTERN IF PARITY MEMORY IS AVAILRBLE.
: THE CONTENTS OF PARPAT IF O/NOT O INDICATE IF NORMAL/MODIFIED PATTERN
IS gEINﬁOUSED IN TESTE gSLOH

:SET STACK PTR

: UPDATE TRACE REGISTER

ET TIME QUT TRAP VECTOR

; PUSH STARTING BANK # ON STRCK

‘PUSH 8 OF 256. WORD BLOCKS TO WRITE
sCALL ROUTINE TO WRITE 3XOR3 PRTTERN

;GET 8 _OF 256. WORD BLOCKS WRITTEN
:FORM TWO’S COMPLEMENT

SRVE 8 OF 256 WORD BLOCKS

:CONTAINS 8 OF 256 WORD BLOCKS IN MEM.
:SET STACK PTR

:SET SCOPE PTR

{PUSH BANK & ON THE STACK

:PUSH 8 OF 25b. WOKL . "KS TO WRITE
GO CHECK DARTR WRITTEN

; SETUP T8n§UN MODIFIED 3 XOR 3 PRTTERN IF PARITY MEMORY IS AVAILABLE

:BRANCH IF PARITY MEMORY IS NOT RVRIL

MOV PC R}
MOV $0ONE7, JSERRVEC
MOV 8], -(SP)
CLR -(éP)
ISR PC,.3X9
.CHECK 3 XOR 9 TEST PATTERN WRITTEN ABOVE
BONE?7: MOV $ERRTRP, J8ERRVEC
MOV 6(SP),R
NEG RO
MOV RO, (PC)+
WDS.256:.WORD O
MOV $STKPTR, SP
MOV PC,R1
MOV el -(5P)
MOV RO.-(5P)
JSR PC...3%9
8-2, MMAVA
BEG 1s
757 BPARAVA
BEG ONEB
18: ST SPARPAT

:BRANCH IF PARITY PRAT JUST WRITTEN
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JERTRECS 1 DEME-RaREB)! (30 ORY TEST [RGry1 JRLIRML, fagfih- 10708 e s

841 003620 8 8

842 003622 3?629? 003472 n35 gg?ﬁnpnnpnr :SET INDICATOR TO WRITE 3X9 PAR PAT

943 003626 000730 BR DONEB REPEAT TEST USING MODIFIED 3X9 PATTERN
uR E 8 XOR 13 TEST PATIERN STARTING nr SS 40000

gﬁé 003630 012706 000500 65 no E? ?E éE sé B E

847 003634 012737 003656 000004 v gooueq | OSERRVEC ssr 71 our TRAP vEcvon

833 883233 Biggﬂé 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 ISR PC,.8X13 :GO TO ROUTINE TO WRITE DATA
. K 8 XOR 13 TEST PATIERN WRIT

8&3 003656 012706 000S00 OSHES: MOV 35? gﬂ §5 EE? 3?235

8SS 00366 010701 MOV : UPDATE rnncs REGISTER

856 0036EM 012737 001126 000004 MOV EﬁRTRP JSERRVEC'

857 003672 012746 000002 MOV 82,-(SP)

858 003676 00SHO4 NEG RY

859 003700 082704 000001 BIC 81, RY :SET 4K BANK COUNT TO BK INCREMENT

860 003704 001403 BEQ DONE 10 :DO NOT CHECK IF ONLY lex

861 003706 010446 MOV RY,-(SP)

ggg 003710 004767 003172 ISR PC...8X13 :GO CHECK 8 XOR !3 PATTERN WRITTEN ABOVE

864

ggg 003714 0G000S DONE1D: RESET :DISABLE MEM MGMT AND PARITY ACTION

867

868 .SBTTL RANDOM DATR,ROTATING 1/0 TESTS

869 - RANDOM DATA TEST ruxs TESt MOVES THE PROGRAM CODE THROUGHOUT MEMORY

870 003716 010701 RANTST: MOV +GET TRACE POINTER

871 003720 012737 004056 000004 MOV a?ﬁ a:ennvsc (SET TIME OUT T

872 003726 005767 175030 15T MMAYA :CHECK IF MEM ncnr IS AVAILABLE

873 003732 001412 BEQ 1: :BRANCH IF NOT AVAILABLE

874 0037M 00M767 001554 JSR LDMMO G0 SET UP MEM MGMT

875 003740 105237 172301 INCB a:kIPoR0+1 "ALLOW 4K ADDRESSING IN FIRST 4K

876 003744 012737 077406 172304 MOV 8200#256. -400+UPIRW, 8KIPDR2  ;SET KIPDR2=RW UP 200 BLOCKS

877 003752 012737 000400 172344 MOV 8400, 38K IPFR2

878 003760 012702 020000 18: MOV ceoobo R2 :SET *TO’ ADDRESS POINTER

879 003764 005004 CLR :GET "FROM’ ADDRESS POINTER

880 003766 012705 DON000 23: MOV 02049 RS :SET 4K WORD COUNT

881 003772 0l2422 33: MOV (RY)+, LR2)+ : MOVE CODE

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

883 003776 005305 DEC RS :DECREMENT 4K WORD COUNTER

ggg 004000 001374 BNE 35

886 004002 012705 005405 MOV #4096 . -PLRCE+1,RS .SET 4K WORD COUNTER

887 0OM006 01-400 4§ MOV -(RY) RO -GET 'GOOD’ DATA

888 0040i10 014203 MOV -(R2)R3 ;GET "BRD’ DATA

869 004012 020003 CMP RO,R3’ :COMPARE 'GOOD’ 8 'BRD’ DATA

890 004014 001403 BEQ 13

831 004016 005722 TST (R2)+ -STEP ADDRESS FOR ERROR ROUTINE

892 004020 104400 HLT ' REPORT ERROR

893 004022 005742 TST -(R2) 'RESTORE ADDRESS POINTER

894 00N024 005305 cS: DEC RS ' DECREMENT 4K WORD COUNTER

895 004026 001367 BNE 43 'LOOP UNTIL YK WORDS CHECKED
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PBRIRECHH DEPE-RAREEH! (307 TEST BRI FRIATHBhantRe i el PPOE 17

174726 MtV :CHECK IF MEM MGMT IS AVAILABLE
8% %’8&! %‘f"&; BN RRRCH TF NOT PVATLRBLE
172342 INC J8KIPRR]
900 m @;gw 172344 érgc zluxxma
% 702 000100 6S: D0 .gq JR2 :STEP ADDRESS
g 127 05 7% gﬂv TKP T TR
Ut :

& % 157?9 u MOV cE ﬁp 3 SERRVEC! EE&%RE ﬁﬁﬁoz TRAP VECTOR
907 .ROTATING O TEST mxs TEST ROTATES R SINGLE 'O’ THROUGH MEMORY
908 004070 012767 177777 ROTO: MOV _CONST .SET CONSTANT =177777
909 004076 01279 000001 MOV 1 -(sp) :SET BANK 81
910 004102 016746 177446 MOV uoé 256 -(SP)  GET 8 OF ess WORD BLOCKS IN MEMORY
911 DO4I06 DON767 003232 JSR PC,WRTPAT ' GO ums 1’ s THROUGHOUT MEMORY
912 00M112 010701 MOV PC'RI1 *SET SCOPE P
9{3 omiw mgm 09%001 gov ug-(sp) ) 'SET smnnc uno (S TO CHECK
H B S ko R R R
gig gg;g;\x{m 1 TEST THIS TEST ROTATES A SINGLE '1’ BIT THROUGH ALL OF
919 DO4130 00S067 003226 ROT1: = CLR .CONST . CLEAR CONSTANT
920 OOM134 012746 000001 MOV 81, -(SP) 'PUSH STARTING BANK ONTO STACK
921 0OMINO 016746 177410 MOV uoé 256, -(SP)  AND 8 OF 256. WORD BLOCKS IN MEMORY
922 OOMIN4 00N767 003174 JSR PC,WRTPAT :GO mxrs 6°S THROUGHOUT MEMORY
923 (004150 010701 MOV PC.R1 SET SCOPE PTR
924 004152 Ol 000001 MOV 81’ -(SP) :SET STARTING BANK
926 004156 016746 177372 MOV WDS. ass -(SP)  :SET 8 OF 256, WORD emcxs T0 CHECK
ggg 004162 004767 003022 JSR PC, .ROT] GO ROTATE R '1’ BIT THROUGHOUT MEMORY
328 -END OF CYCLE
329 004166 END: RESET
930 004170 042737 000014 BIC w-l SECNTRL :RESET MACHINE TO KEY-START STATE
93] 004176 010701 MOV C,Rl : UPDATE 'Rncs REGISTER
932 004200 01 000500 MOV csh(pm P 'SET STACK PTR
933 OQ4o0M 000752 INC S8ICNT : INCREMENT PRSS COUNT
934 00M210 022737 CMP (PC)+,3(PC)+  :CHECK FOR LRST PRSS
935 OQy2l2 ENDCT: .WORD & ,ng S PRSSES
936 004214 000752 .WORD  ICNT : PRSS COUNT RDDRESS
937 004216 00140S BEQ DONE :BRANCH IF LRST PASS COMPLETED
938 220 174544 JSR RS, SPRINT :GO TO PRINT ROUTINE
939 004224 010106 ASTERISK
940 004226 000137 003446 NP J8BEGINI
Ml 004232 DONE :
Q2 004232 0O4SE” 174532 JSR RS, SPRINT :GO TO PRINT ROUTINE
43 004236 010110 ENDMSG

240 106737 17756M TISTB.  IsTPS :WAIT FOR BELL TO RING
945 QOOdeu4 100375 BPL -y
946 004246 013700 000042 MOV 842, RO :GET DECTAPE MONITOR RETURN ADORESS
947 004252 001406 BEQ FINISH
948 DO42S4 004767 175730 JSR PC, SRLOR :RESTORE MONITOR & LORDERS
949 004260 004710 SENDAD: JSR PC. (RO) GO TO DECTAPE MONITOR
950 004262 00Ne40 NOP
951 004264 0C.240 NOP
952 004266 00024G NOP

- e ——— - -—
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MAINDEC-11-DEMJR-C PDP11/,70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 18
DEMJRC.PI1I 16-MRY-77 13:58 RANDOM DATA,ROTATING 1/0 TESTS

004270 000167 176144 FINISH: JMP STARTI

.SBTTL PROGRAM SUBROUTINES
.SBTTL RELOCATION ROUTINES
;ROUTINE TO RELOCRTE PRSGRM COOt
MOV ;GET FROM ADDRESS

953
95y

955

956

957

9S8 po4279v 012500 RELOC:

959 (O0M276 011502 MOV (RS) he :GET TO RDDRESS

960 004300 010203 MOV 2.R3

961 00M302 062703 017776 ADD n?m R3 : MOVES 4K

962 004306 012737 004356 0000CY MOV m Qs£RRVEC  :SET TIME OUT TRAP

963 004314 00SO0M CLR :CLEAR RELOCATION SUCCESSFUL INDICATOR
964 DOM316 005723 TST (R3)+ CHECK IF MEMORY IS AVAILABLE

965 004320 012022 1S: MOV (RO)+, (R2)+ *RELOCRTE

%6 004322 026203 CMP R2,R3 *RELOCATION COMPLETE?

967 004324 001375 BNE 1$

368 004326 011503 MOV (RS) ,R3

969 004330 020203 2s: CMP Re,R3

970 004332 001413 BEG 5§’ :BRANCH IF DONE

gn 004334 ueq% CMP -;RO),-(RE) :CHECK THAT DATA WAS RELOCATED PROPERLY
g 83333 8&703 ?59 sa : CHECK IF RELOCATING BACK TO 000000
974 004342 001403 BEQ 3s

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

977 004346 000000 HALT

978 004350 000767 BR 23 : CONTINUE RELOCATING AT YOUR PERIL
979 004352 000000 38: HAL T : ERROR! CANNOT RELOCATE CODE BACK TO
389 :TO 000000 PROPERLY

38] 004354 000777 BR .

982 OON3ISE 022626 4s: CMP (SP)+, (SP)+ :RESTORE STACK PTR

383 004360 005104 COM RY

984 004362 000240 53: NOP

985 004364 012702 000764 MOV ORELOCF R2 :GET RDDRESS OF RELOCATION FACTOR
986 004370 061502 ADD (RS),R2 :ADD FACTOR

% 004372 012512 MOV (R5) 4, (R2) ?ELCOSQTED 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.

934 004376 012700 020000 RELOCP: nov 20000, RO -SET UP TO SCAN FOR TOP OF MEMORY
995 DO4402 012737 000006 000004 MOV sERRVEL +2, J9ERRVEC

995 (0O44i0 062700 020000 18: ADD 820000, RG’ s INCREMENT SCAN ADORESS

997 DO4414 000261 SEC 'SET TIME OUT INOICATOR

998 [DO4416 00S710 75T (RO) ' CHECK FOR EXISTANT MEMORY

939 (004420 103373 BCC 18 :7C* WILL BE CLEAR IF MEMORY EXISTS
1000 004422 012737 001126 000004 MOV SERRTRP, J8ERRVEC'

1001 004430 162700 020000 SUB $20000, RO -ADJUST TO LAST EXISTANT 4K

1002 004434 010067 000006 MOV RO, 2% 'PRSS RELOCATION ACORESS TO RELOC ROUTINE
1003 004440 004567 177630 JSR RS, RELOC nsn.ocms PROGRAM

1004 OOY444 000000 000000 FROM ADDRESS 000000

1005 004446 000000 23: JWORD O TO LAST 4K BANK

1006 004450 004567 174314 ISR RS, SPRINT GO TO PRINT ROUTINE

1007 004454 010047 RELOCM

1008 004456 016746 177764 MOV 2%, -(SP) :PASS TO 02R ROUTINE

—— - —— ——— a— ——— — — e w— ——— - -—— - -—
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MAINOEC-11-DEMJA-C POP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 19
DEMJRC.P11  16-MAY-77 13:58 RELOCATION ROUTINES
1 REL 24K, (SP) RESS
1873 W s, ?}855“ R BRERSdC i P YRe AR T AORRESE
1011 011667 nov (sm 3 3:& RETURN RESS IN 3§ BELOW
1012 066706 177744 §.sp T STACK P
1013 nmsue 012716 nov (PCH,(SP) *GET RETURN nooRe 5
1014 004504 000000 3s: LHORD O : CONTRINS RETURN PC
1015 0OM506 066716 177734 ADD 28, (SP) *RDJUST RETURN PC
igig 004512 000207 RTS PC
1018 .SBTTL MA/MF PARITY ERROR SERVICE ROUTINE
1019 s WHEN mmr A PARITY ERROR IS DETECTED THIS ROUTINE SCANS MEMORY FOR THE
1020 : ADDRESS ING THE PARITY ERROR. WHEN THE RDDRESS IS LOCATED THE ROUTINE
1021 HALTS WITH THE nooasss+ IN RO. TO CONTINUE AFTER THE ERROR PRESS CONTINUE.
1022 004514 010067 000170 " PRRSRY : MOV SAVRO :SAVE RO IN SAVRO
1023 004520 012700 004712 MOV -shwzma RO
1024 004524 010120 MOV R1, (RO)+’
1025 004526 010220 MOV R2. (RO)+
1626 004530 010320 MOV R3 (RO)+
1627 00M532 010420 MOV RY. (RO)+
1028 %g;g 10520 MOV RS, (RO)+
1029 7 174226 JSR RS SPRINT :GO TO PRINT ROUTINE
1630 004542 004724 PRRERR
1031 004544 00S027 CLR (PC)+ :CLERR PARITY ERROR INDICATORS
1032 004546 000 PEFLG: .BYTE O :NOT D0 =PAR ERR/NO PAR ERR
1033  0OM5N7 000 PENFLG: .BYTE O NOT 0/0=PAR ERR DETECTED/NOT DETECTED ON SCAN
1034 004550 012737 004616 00011 MOV 228, 8PARVEC :SET PARITY ERROR TRAP
1035 004556 012737 004654 00000 MOV 848 S8ERRVEC :SET TIME OUT TRAP VECTOR
1036 OOM56Y 005002 CLR R
1037 004566 005767 174170 ST MMAVA :CHECK IF MEM MGMT IS AVAILABLE
1038 004572 001407 BEQ 1§ :BRANCH IF NOT AVAILRBLE
1039 004574 QOM767 000714 ISR PC,LDMMO :SET UP MEM MGMT
1040 00400 105237 172301 INCB  9sKIPDRO+1 ‘ACLOW FULL 4K PRGE ADDRESSING
104f 004608 012737 00S6 ~ 000250 MOV $MMABTO, JSMMVEC ;GET MEM MGMT ABORT TRAP VECTOR
1042 004612 012200 18: MOV (R2)+,R0 :SCAN ALL RODRESSES
1043 004614 000776 BR 18
1044 004616 110667 177724 2%: MOVE sp PEFLG :SET PARITY ERROR FOUND INDICATOR
1045 004622 010003 MOV RO.R3
1046 004624 104400 HLT :PARITY ERROR! RDORESS+2 15 IN R2
1047 00426 000002 RTI : CONTINUE SCAN
1048 004630 000240 33: NOP ' INGERT HALT INST TO EXAMINE PARITY REGS
1049 004632 005067 177710 CLR PEFLG :CLEARR PARITY ERROR INDICATORS
10s0 00436 012706 000S00 MOV $STKPTR, SP 'RESET STACK PTR
1051 004642 00000S RESET
1052 004644 004767 000512 JSR PC, . MAMF :GO ENABLE PARITY ERROR DETECTION
i@ 004650 000177 175606 P SPERSTRT *RESTART SELECTED PROGRAM
1055 .SERVICE ROUTINE IF PARITY ERROR NOT DETECTED ON SCAN
1056 00M654 105767 177666 T 1STB  PEFLG :BRANCH If PARITY ERROR WAS
1057 004660 001363 BNE 38 *DETECTED ON SCAN
1058 004662 016602 0O0O0M MOV 4(SP),R2 :GET PC AT TIME OF ERROR
1059 004666 162702 000002 SuB 82,R2’ 'BACK IT UP
1060 004672 110667 177651 MOVB  SP,PENFLG 'SET IND = NO PAR ERROR DETECTED ON SCAN
1061 004676 DOYS67 174066 JSR RS, SPRINT :GO TO PRINT ROUTINE
1062 004702 004745 NOF IND
1063 004704 104400 HLT :ERROR! PARITY ERROR NOT DETECTED ON SCAN
1064 004706 000750 BR 33
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MAINDEC-: 1 -DEMJR-C POr1.~70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 20
DEMJAC.P11 16-MRY-77 13:58 MA/MF PARITY ERROR SERVICE ROUTINE

106S H L TAINS THE SAVED CONTENTS OF RO-RS WHEN T+E
| B

829 004710  0CO00Q
068

G047i2 0000V0 SAVRI: .MWORD
1069 00”1 SAVR2: .WORD O
}UZ? ~o4716 sggsa: .“uoaooﬂ 0
ig'?_{% %;Sg AVRS: IuonB 8
1074 004724 095015 042520 044522 PRRERR: .ASCIZ <155 ¢12>’PARITY ERROR’<15)¢12>
1 004732 054523 042440 0Slize
1076 004740 051117 (OSOIS 000
1077 OON74S 116 062117 043040 NOFIND: .ASCIZ *NOT FOUND ON SCAN’<¢15>¢12>
1078 004752 052517 042116 047440

1079 004760 020116 0‘41% 047101

1080 004766 00S01S

1081 004772 .EVEN

1082

1083

1084 177740 MEMLO=177740

1085 177742 MEMHI=177742

1086 177744 MEMERR=177744

A

1089 004772 005767 177550 .22PAR: TST PEFLG . BEEN HERE BEFORE
1090 004776 001403 BF 18 :BRANCH IF NO

:081 00S000 000000 Hmo T :YES -- DOUBLE PARITY ERROR
N2 00S002 000177 175454 IMe SPERSTRT

1093 005006 010667 177534 18: MOV SP _PEFLG :GET PARITY ERROR FLAG
1094 005012 005737 177570 75T J85UR ‘HALT ON ERROR?

1095 00S016 100001 BPL 1008 :BRANCH IF NO

109 005020 000000 HALT SYES

1097 005022 013746 177744 1008: MOV JSMEMERR, -(SP) :SAVE MEMORY ERROR REG
1098 005026 013701 177740 MOV JSMEMLO, R GET ADDRESS OF WHERE THE PARITY
1099 005032 013702 177742 MOV SEMEMHI R2 *ERROR OCCURRED

1100 005036 011637 177744 MOV (SP), asMEMERR  :CLEAR THE ERROR REQ
1101 005042 032737 020000 177570 BIT #BIT13,385WR | INHIBIT ERROR TYPEOUT
1102 D0SOSC 001071 BNE 101$ 'BRANCH IF YES

1103 :PRINT “PARITY E£RROR"

1104 00S0S2 004S6? 173712 ISR RS, SPRINT

1105 005066 004724 PRRERR

1106 :PRINT  *PC=XXXXXX"

1107 005060 004567 173704 ISR RS, SPRINT

1108 00SO64 001475 ERRPC

1109 005066 016646 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 SPACE]

1114 : CHANGE 22-8IT ADDRESS TO OCTAL-ACSI!I

1115 005110 012700 002351 MOV 8DIGITS,RO

1116 005114 012704 000010 MOY #8. RY

1117 005120 012705 000003 28: MOV 83, RS

1118 005124 00S003 38: CLR R3

1119 005126 006301 4$: ASL Rl

1120 005130 106102 , ROLB  R2
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MA] U-77 10:09 PAGE 21
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C-11-DEMJA-C PDP11/70 MEMORY TEST MACY!!
8 MA/MF

.il:o*
LA

DEMJARC.P 16-MAY-77 13:5 RVICE ROUTINE
1121 005132 006103 ROL R3

1122 00513 077504 S08 RS 48

Hg %iag usafg 002312 gooeva g‘x' TRB(RI), (RO)+
1125 : :PRINT = nom:gbgss IS RARARARA™
1126 00SINN  00N4567 173620 h| CSPRINT

1127 00S1S0 002327 SS

1128 005152 00N767 172722 JSR PC,CRLF

1129 :PRINT “PRRITY ERROR REG=XXXXXX"
1130 DOSISE 004567 173606 JSR RG, SPRINT

113 00oite olleoe R0 . (5P

1133 005166 O0N767 174622 JSR PC, 02R

1134 005172 004767 173572 JSR PC. SPRINT

1135 00S176 002361 SPACE ]

1136 :PRINT Tbi mncm SETTING

1137 005200 016700 17354 ICNT, RO

1138 00S20N 116000 00SS506 nova MRGNTB(RD) , RO

1139 00S210 005240 ADD SMARTBL , RO

1140 005214 011067 0O00COM MOV (RQ)

1141 005220 OOM567 173544 JSR RS, SPRINT

1142 005224 005240 cS: MARTBL

1143 005226 0OMS67 173536 JSR RS, SPRINT

1144 005272 005347 MARMSG

1145 00S2™ 000177 175222 1018: J#P PERSTRT

1146 -MARGIN MESSAGE TABLE

1147 005240 D0S2S6 MARTBL: NORMAL

1148 00S242 000000 0

1149 Q0S4 00S265 ESTRB

1150 00S246 005302 LSTRE

1151 005250 005316 LCRNT

1152 005252 005332 HCRNT

Hssg D0S254 005256 NORMAL

1155 - MARGIN MESSRGES

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

1157 00S26Y 000 .

1158 005265 105 051101 0S4SI4 ESTRB: .RSCIZ 'ERRLY STROBE

1159 (005272 OSIN40 OS1i24 041117

1160 005300 000105

1161 005302 OMOSI4 (042524 0S1¥40 LSTRB: .ASCIZ 'LATE STROBE'

1162 005310 051124 OMi117 00010S

1163 005316 OM7SIM 020127 0S2603 LCRNT: .RSCIZ ’LOW CURRENT'

1164 005324 051122 047105 00G12M

1165 005332 O44510 044107 041440 HCRNT: .ASCIZ 'HIGH CURRENT’

1166 00SM™0 051125 042522 052116

1167 005346 000

1168 005347 040 OM0S15 043622 MARMSG: .ASCIZ ' MARGIN' <12)¢1S»
1169 00S3S4 ON7111 006412 000

ﬁ;lll 005362 .EVEN

1172 :ROUTINE 7O ENRBLE PARITY ERROR ncnou ON 11/70 PARITY MEMORIES
i i;a 0001 14 PARVEC=1 Y4 ARITY ERROR INTERRUPT VECTOR ADDRESS
1175 005362 032737 000040 177570 .MAMF: BIT 840, J8SKR : CHECK IF PARITY ERROR DETECTION IS TO
1176 008370 001007 BNE 1s :BE ENRBLED. BRANCH IF NOT TO BE ENRBLED
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C-11-DEMJA-C PDP1i/70 MEMORY TEST MACYLl 30(1046) 12-JUL-7? 10:09 PAGE 22
PI1  16-MAY-77 13:58 MA/MF PARITY ERROR SERVICE ROUTINE
:ENABLE PARITY ERROR DETECTION
00S372 042737 000002 177746 BIC 82, 38CNTRL 8{?%@”155 NSURE TBQT PARITY ERROR
00SY00 012767 0000C! 0O000S6 MOV 81, PRRAVA mmmmmmmmmm
00S406 00040S BR 28’
. DISABLE PARITY ERROR DETECTION
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 rnn¢ ron 18-BIT OR 22-BIT
: ADORESSING MODES
ooS422 012737 O0ONSIM 000114 2%: MOV npmsavanpmvtc Lm{ §a-a:r ADDRESS PARITY
00S430 012737 000340 000116 MOV 8340, J8PARVEC+2 ; xrv ON TRAP
00S436 022767 177776 173316 CMP c-a MMAVA -BIT §sxu$ ,E"‘?'ED
005444 001006 BNE SSQNC
00SH46 012737 004772 000114 MOV s aepnn 3sPARVEC' ssT-u# 22-81T ADORESS PARITY
DOSYS4 012737 000340 000116 MOV 8340, 98PARVEC+2 ; 5§R851¥hnfs3§L 9R0N TRAP
83232ﬁ 32252; gzénvn Ragao oC PARITY E NDICAT
8 85:0.0:0:0 T .
wmmmwmi%mw
- PARITY ERROR DETECTION IS ENRBLED
?BTT MORGIN ROUTINE
-ROUTINE T THE MARGINS
177750 MAINTRG=177750
00S466 016700 173260 MARGIN: MOV ICNT,RC : PASS COUNT
472 unggg; CLR Re :FAST COUNTER
474 11I 005506 177750 MOVB  MRGNTB(RO),3sMAINTRG :LORD MAINTENANCE REG.
005502 (077201 18: S08 Re, 18
00SS504 000207 RTS pC’
005506 000 MRGNTB: .BYTE O NORMAL
005507 004 ‘BYTE 4 ERRLY STROBE
00S510 006 BYTE & :LATE STROBE
00S511 010 'BYTE 10 :LOW CURRENT
005512 012 BYTE 12 'HIGH CURRENT
005513 200 BYTE O : NORMAL
_SBTTL MEM MGMT ROUTINES
.ROUTINE TO INITIALIZE MEMORY MANRGEMENT REGISTERS
00S514 000240 (DMMO: NOP
005516 005767 173240 TST MMAVA
005522 001434 BEQ 18
00554 012737 000020 172516 MOV aao J¥SR3 .22 BIT MODE
005532 012737 077006 172300 MOV 81772256, -400+UPIRW, J8KIPORD  ;SET KIPDRO=RW UP 177 BLOCKS
882?:2 86%333 077383 172302 MOV 20?9835 .-400+UP+RW I8KIPOR]  :SET KIPDR1=RW UP 200 BLOCKS
172 CLR 38K
00S552 005037 172344 CLR 38K IPAR2
005556 012737 077406 172316 MOV oeo?;szg.-qoo+up+au,ucxxpon7 :SET KIPDR?=RW UP 200 BLOCKS
005564 005037 1723490 CLR
00S570 012737 000200 172342 MOV 8200, 38K IPAR ]

00S576 012737 177600 172356 MOV 177600, 38KIPAR?

[ — —
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-MAY-77 13:58 MEM MGMT ROUTINES
012737 000001 177572 MOV #1,3¥SR0 :ENRBLE MEM MGMT
000240 NOP
000207 18: RTS PC

. MEMORY MANARGEMENT T ROUTINE FOR WR]ITE UP
012702 (020000 AMABTO: MOV .eoSSS“aa ;RggET
062737 000200 172342 RDD 8200, SEKIPARL  ;ROVANCE TO NEXT 4K
013716 177576 MOV J¥5R2, (SP) RETURN TO INSTRUCTION THAT
005037 177572 CER 935SR ;815 E MEM MGMT
012737 00000 177572 MGV 81, 38SR0 'ENRBLE MEM MGMT
000002 RTI ' CRUSED THE ABORT

.MEM MGMT ABORT SERVICE FOR WRITE DOWN
012702 040000 MMABTL: MOV 840000, R2 'RESET R2
162737 000200 172342 SuB 8200, 34K IPRRS
001406 BEQ 2$
013716 177576 MOV J8SR2, (SP)
012737 GOQOOL 177572 MOV 81, 984R0 :ENABLE MEM MGMT
000002 o8 RTI
00S037 177572 CLR J3SR0 :DISRBLE MEM MGMT
052766 000002 000002 BIS aV,2(5SP)
000002 RTI

-ROUTINE TO SET UP MEMORY MANAGEMENT FOR PRTTERN TESTS
005702 §TMM2:  TST R2 :CHECK IF TESTING BANK 8 O
001442 BEQ 28 'EXIT IF BANK 8 O
005767 173036 ST MMAVA
001005 BNE 1S -BRANCH IF MEM MGMT AVAILABLE
006002 ROR R2 :RDJUST ADORESS
006002 ROR RE
006002 ROR RS

ROR R2

000207 RTS PC : RETURN
004767 177550 18: ISR PC,LDMMO GO MAKE INITIAL SET UP
000302 SWRB  R2
006002 ROR R2
010237 172344 MOV R2 . a8KIPARZ
062702 000200 ADD 8200, R2
010237 172346 MOV R2. SbKIPAR3
012737 077406 172304 MOV 82002256 . -400+UP+RKW, 38KIPDR2  ;SET KIPDR2=RW UP 200 BLOCKS
012737 077406 172306 MOV 8200%#256 . -4O00+UP+RW. 98KIPDR3  :SET KIPOR3=RW UP 200 BLOCKS
005037 172310 CLR 93K IPORY
012702 040000 MOV 840000, R2
012737 006026 000250 MOV SMMABT2, JSMMVEC
012737 000001 177572 MOV 81, 34SR0 ;ENABLE MEM MGMT
000207 2%: RTS PC

.ROUTINE TO SERVICE 8 XOR 13 RBORTS
000240 MMABT2: NOP
012702 040000 MOV 40000, R2
062737 000400 172344 AND 8400, JEKIPAR2
062737 000400 172346 AUD 8400’ 38K IPAR2
013716 177576 MOV J8SR2, (SP) .SET RETURN TO INSTRUCTION THAT ABORTED

0i2737? (000001 177572 MOV 81, 385R0 :ENRBLE MEM MGMT
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000002

016602
004767
005000

000004
177620

175364

0oou4a’
00002L

175276

0000 1M
000002

000020

MEM MGMT ROUTINES

RT1

{ -DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL- 7; 10:09 PRGE 24

R%"*JWT”&?&3%§wﬁ%““§’ﬁkﬁﬁﬁimsmm

P IR

.3X9: MoV
JSR
CLR
MOV
CON

TST
884
MOV
19: MOV

cs: MOV
MOV
MOY
MOV

MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

DEC

BNE
COM

38: DEC

RTS

;ROUTINE TO
:PARITY,
.XOR39: BIT

SET

BtKCNT -(SP)

4(SP) ,R2
Pg STHME

RO,R3
R3'
PRRPAT
1S

s401,R0
#16.,RY

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

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

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

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

R
PARPAT
33

PC, . X0R39

2(5P)
18

(SP)+ (SP)
(SP)+ (SP)
PC

PHEH 586? NERD BLOCK COUNT ON STRCK

;GET STARTING BANK #

HE DATA WRITTEN
PATTERN IS

D R3
PAR
WRI

;WRITE PARITY

:EACH LOOP WRI

; AN 1) 1S
; BRANCH éE HEHO
9 PRTTERN

S 256. WORDS

:BRANCH IF PARITY MXMORY PATTERN IS
:NOT TO BE WRITTEN

;GO0 GET CONSTANTS
:DECREMENT 256. WORD BLOCK COUNT

; RDJUST STACK

CONSTANTS FOR WRITING/CHECKING 3 XOR PATTERN wITH

s20,Re

:"HECK BIT 3



MAINDEC-11-DENJR-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 001404 BEQ .31s0 :BRANCH IF BIT 3=

1346 006224 032702 002000 .31S1: BIT 82000, R2 : CHECK BIT

1347 006230 001404 BEQ .3N0TY {BRANCH IF exr 9 =0

1348 006232 (000407 8R . 3159

1349 00623N (032702 002000 .3Is0: BIT #2000, R2 :CHECK BIT 9

1350 006240 001404 BEQ 3159 :BRANCH IF 0

1361 0062Me 00S767 172506 .3NOT9: TST ICOUNT :CHECK IF MJRMAL OR comu.ensm DATA

1362 006246 100004 8PL LDCOMP ;GO LOAD COMPLEMENT CONSTAN

1363 006250 100410 gM] LONORN :GO LORD NORMAL CONSTANTS

1354 006252 00S767 172476 .31s9: TST ICOUNT 'CHECK TF NORMAL OR COMPLEMENT DATA

1365 006256 100005 BPL LDNORM :GO LORD NORMAL CONSTANTS

1356 006260 012700 177777 LDCOMP: MOV s-1.RO :GET COMPLEMENT CONSTANTS

1367 006264 012703 000401 MOV 8401 ,R3

1358 006270 000207 RTS : RETURN

1359 012700 00040! LDNORM: MOV 8401, R0 :LORD NORMAL CONSTANTS

1360 006276 012703 177777 MOV 8-1,R3

{332% 006302 000207 RTS

1363 -ROUTINE TO CHECK 3 XOR 9 WORST CARSE NOISE PATTERN

1364 ‘CALL: MOV BANKS - (SF) PUSH STARTING BANK 8 ONTO STACK

1365 : MOV aLxcn'r -(SP) ‘AND 256. WORD BLOACK COUNT

%g : JSR ..3%3 1 CALL POUTINE

f{

1368 006304 000240 ..3X9: NOP

{:-’673 006306 004767 00104 JSR PC, CKSWR G0 CHECK SWITCH REGISTER

IS |

1371 . CHECK WORST CASE anan

1372 006312 016604 000002 Is: MOV 2(SP) :GET 256. BLOCK WORD COUNT

1373 006316 016602 00000M MOV 4(SP) na :GET FIRST BANK 8

1374 OR322 OON7B7 177366 JSR PC,STAM2 GO SET UP MEM MGMT

1375 00626 00S000 CLR RO’ :SET CHECK WORD

1376 000332 005767 172420 TST 1COUNT 'IF ICOUNT IS NEG AM CHECKING COMP-

1377 00633 .0N00! BPL 44 : LEMENTED PATTERN

1378 00633 005100 CoM RO :S0 COMPLEMENT CHECK WORD

i% 006340 012705 000040 28: MOV 32. ,RS :SET 266. WORD COUNTER

1381 0063W 00S767 175122 3s: ST PARPAT .BRANCH IF PRRITY MEMORY PATTERN IS

3323 006350 001402 BEQ 308 *NOT TO BE CHECKED

1384 006352 00M767 177640 ISR PC, . XOR39 GO GET CONSTANT

1385 (006356 308:

1386 006356 012203 MOV (R2)+,R3 -GET TEST DATA

1387 006360 020003 CMP RO, R3’ :COMPRRE WITH CHECK WORD

1388 0062 001403 BEQ .+i0

1389 006364 005046 CLR Z(SP) .PUSH FAKE STATUS ON THE STACK

1390 006366 004767 (72612 JSR PC, ERROR "ERROR! MEM DRTA (R3) NOT = TEST DATA

13335 ' (RO), RODRESS=(R2)-2

1393 006372 012203 MOV (R2)+,R3 <GET TEST DATA

1394 006374 020003 CMP RO,R3’ ' COMPARE WITH CHECK WORD

1395 006376 001403 BEQ .+10

1396 006400 CLR ~{SP) :PUSH FAKE STATUS ON THE STACK

1397 006402 004767 172576 JSR PC,ERROR 'ERROR! MEM DATA (R3) NOT = TEST DATA

ng : (RO), RDDRESS=(R2'-2

1400 DOe40e 012202 MOV (R2)+,R3 :GET TEST DARTA

— - et
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Pl

006410
314
006416

0o6M22
00642
006426
006430
006432

006436
006440
006442
00644
006446

16-MRY-

020003
4

004767
012203
020003
001403

00SO46
004767

012203
020003
001403
00S046

004767

012203
020003
001403

00SG46
004767

012203
020003
001403

00S046
004767

012203
020003
001403
00SC46
004767

SoBR BREERS
%&5 BEEbRS

3
E

13:58

172562

172546

172532

172516

172502

172466

040000

000002
000004
177134

CMP
it

JSR

MOV
CMP

MOV

CLR
JSR

con
DEC
BNE
COM

DEC
BNE

BIT
BNE
MOV
MOV
JSR

177570
172216  438§:

LY
"

12-JuL-77

RO,R3

lfég)

PC,ERROR

(R2)+,R3
RO,R3
.+10

Z(SP)

PC, ERROR

{R2)+,R3
RO,R3’
.+10
~(5P)
PC,ERROR

(R2)+,R3
RO,R3’
.+10
2(5P)
PC, ERROR

(R2)+,R3
RO.R3’
.+10
-(SP)
PC,ERROR

(R2)+,R3
RO R3
+10

(SP)
PC.ERROR

040000 SI5WR

HSP)C&MT

4(SP) . R2
PC,STHMZ

10:09 PAGE 26

; COMPARE WITH CHECK WORD

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

;GET TEST DRTA
:COMPARE WITH CHECK WORD

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

;GET TEST DATA
:COMPARE WITH CHECK WORD

;PUSH FAKE STATUS ON THE STACK
:ERROR! MEM DATA (R3) NOT = TEST DATA
; (R0), ADDRESS=(R2)-2

;GET TEST DATA
' COMPARE WITH CHECK WORD

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

;GET_TEST DRTR
:COMPARE WITH CHECK WORD

;PUSH FRAKE STATUS ON THE STACK
'ERROR! MEM DATA (R3) NGT = TEST DATA
(RO) ADDRESS=(R2) -2

;GET _TEST DATA
:COMPARE WITH CHECK WORD

+PUSH FAKE STATUS ON THE STACK
:ERROR! MEM DATA (R3) NOT = TEST DRTA
: (RO), ADDRESS=(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 STARTING BANK 8

:GO SET UP MEM MGMT IF REQUIRD

; CHECK WORSY CASE BIT COMPLEMENT PRTTERN



&MCP“-WH{Q-MM}I 50 §HORY TEST HQC(Y)AI 3%1?%) le-JuL- 7!;|Dl{5309 PRGE 27

1457 006560 00S000 CLR RO
iqss 006562 005767 172166 %‘S’E xcoum :CHECK IF COMPLEMENT PATERN
Y4 R MEN

(5 R B o B8R RPN e Lone
1903 o 7 17 " Eg ?0¥ ;gabg? 35’ anuoﬁopgnwgsptnonv PATTERN IS
1 174664 :

1ien el B B0 bos :BRaNeE AE BRELED

1465 006610 0DON767 177402 JSR PC, . XOR39

1466 006614 012263 608: MOV (R2)+,R3 :GET DATR

1467 006616 CMP RO,R3’ :CHECK DATA

1468 006620 001403 BEG .+10

1469 00662 ﬁﬂﬂo CLR ~(SP)

1470 006624 767 172354 JSR PC.ERROR

1471 006630 005100 coM RO : COMPLEMENT CHECK WORD
1472 006632 005142 COM -(R2) : COMPLEMENT TEST DAQTA
1473 006634 012203 MOV (R2) +,R3 :GET DATA

1474 006636 020003 CMP RO, R3’ : CHECK

1475 006640 001403 BEQ +10

1476 006642 CLR ~(SP) :PUSH FRKE STATUS ON THE STACK
1477 006644 004767 172334 JSR PC, ERROR

1478 006650 005100 COM RO : COMPLEMENT CHECK WORD
1479 006652 005162 177776 COM -2(R2) : RESTORE DRTA

1480 006656 0S5 DEC RS ' DECREMENT 4 WORD COUNTER
1481 006660 0013S0 BNE 63

1482 006662 005100 COM RO : COMPLEMENT CHECK WORD
1483 006664 005304 DEC RY ' DECREMENT 256. WORD COUNTER
1484 006666 001343 BNE cs

1486 006670 00S100 com RO : COMPLEMENT CHECK WORD
1486 006672 005367 172070 DEC COUNT : DECREMENT BLOCK COUNTER
i:gg 006676 001335 8NE 4

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

1490 006708 004767 177004 ISR PC.STHM2

1431 006710 016603 000002 MOV 2(4P) . R3 :GET BLOCK COUNT

1482 006714 032737 ON0N000 177570 BIT £40000, J¥SWR :LO0OP ON TEST

1493 006722 001307 BNE 40S :BRANCH IF LOOP ON TEST
1494 006724 006367 172024 ASL ICOUNT

1495 006730 102402 BVS 7

149 006732 000167 177354 NP 18

1497 00673 012705 000020 79: MOV 816. RS : COMPLEMENT PARTTERN

1498 006742 011200 108: MOV (R2) RO ‘GET IST DATA WORD

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

1500 006750 10M22 MOVB R, (R2}+ : SWAP WORDS 1-8

1501 006752 110422 MOVB R4, (R2)+ ‘WITH 9-16

1502 006754 110422 MOVB  RY.(R2)+

1503 006756 110422 MOVB R4, (R2)+

1504 00670 110422 MOVB  RY.(R2)+

1505 006762 110422 MOVB R4 (R2)+

1506 006764 110422 MOVB  RY.(R2)+

1507 0067bb 110422 MOVE  RY. (R2)+

1508 006 110822 MOVE  RM, (R2)+

1509 006772 110422 MOVE R4, (R2)+

1510 006774 110422 MOVB RN, (R2)+

1S11 006776 110422 MOVE R4, (R2)+

1S12 007000 110422 MOVE  RM.(R2)+
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"RI%C-H-DEHlm-C POP11-70 MEMORY TEST MARCY1l 30(1046) 12-JUL-77 10:09 PAGE 28
DEMINC.P &-MRY

-77713:58 3 XOR 9 ROUTINES
1513 007002 110422 MOVE  RY, (R2)+
ISIN 007004 11042 goxg R:,gﬂg;:
fgf; BB;BTQ ;§83§5 g§3 EO:EE ;I :AND VICE VERSA
15! 1 ,
1518 14 11882% MOV R8,(R )+
1519 007016 110022 MOVB RO, (R2)+
isao 007020 110022 goga RU.{EE;:
1335 §§§§§§ 1}8855 ngvg 58:(R )+
1833 110022 MOVB RO, (R2)+
1524 007030 110022 MOVB RO, (R2)+
1525 007032 110022 MOVB RO, (R2)+
1526 007034 110022 MOVB Rg,(na)+
1827 00703 110022 MOVB RO, (R2)+
1528 007040 110022 MOVEB RO, (R2)+
1529 007042 110022 MOVEB RO, (R2)+
1530 007044 110022 MOVB RO, (R2)+
15831 110022 MOVB RO, (R2)+
1632 007050 00S30S DEC RS
1633 007052 001333 BNE 108
1534 007054 005303 DEC R3
iggg 007056 001327 BNE 78
1537 007060 00S767 171670 ST ICOUNT
1538 007064 001402 BEQ 118
1539 007066 000167 177220 INP 18
1540 007072 012616 118: MOV (SP)+, (SP)
1841 007074 012616 MOV (SP}+. (SP)
ig:g 007076 000207 RTS PC
1544 :ROUTINE TO WRITE 8 XOR 13 WORST CRSE NOISE TEST PATTERN
1545 .SBTTL 8 XOR 13 ROUTINES
1546 :CALL: MOV BANK 8, -(SP)
1547 : MOV $4KBANKS, - (SP)
}gzg : JSR PC,.8X13
1550 007100 012616 .BX13: MOV (SP)+, (SP) :ADJUST STACK
1651 007102 012616 MOV (SP)+. (5P)
igég 007104 000207 RTS PC
iggg ;gggllns TO CHECK B8 XOR 13 WORST CASE NOISE TEST PRTTERN
1556 : MOV BANKS, - (SP) :PUSH FIRST BANK 8 ON THE STACK
15657 : MOV 88ANKS, -(SP)  :PUSH 8 OF 4K BANKS TO CHECK ON THE STACK
iggg : JSR PC,..8%13 :CALL ROUTINE
1560 007106 012616 ..BX13: MOV (SP)+, (SP)
1661 007110 012616 MOV (5P)+. (SP)
%ggg 007112 000207 RTS PC s RETURN
1564 .SBTTL ROTATING 1°S 8 0’S ROUTINES
1565 :ROUTINE 7O CHECK ROTATING ‘0’ BIT THROUGH FILD OF 1°S
1566 :CALL: MOV BANKS, - (SP) :SET STARTING BANK 8
1567 : MOV BLKCNY,-(SP)  ;SET 256. WORD BLOCK COUNT

1568 : JSR PC, ROt :CALL ROUITNE
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10:09 PAGE 29

_ROTO: JSR PC, CKSWR : GO CHECK suxtcnss
ngv ssﬁgihng Eg ias BLOCK COUNT
TSR : UP MEN nch (IF AVAIL)
MOV s-l,Ro -ser CHECK WORD

18: MOV 8256. ,RS :SET 256. WORD COUNT

2%: cLC : CLERR CARRY BIT IN PSW
ISR PC.ROTATE
MOV -2lrR2),R3 :GET RESULT
BCS 3$ :BRANCH IF *C’ BIT WAS SET
ggs 5g,a3 : CHECK RESULT

3s: CLR -(SP) :ERROR! COULD NOT ROTATE 'O’ BIT
JSR PC, ERROR : THROUGH ADDRESS IN R2

4§: DEC RS : DECREMENT 256. WORD COUNT
BNE 28 :LO0P UNTIL DONE
DEC RY :DECREMENT 25b. WORD BLOCK COUNT
BNE 18 :LOOP UNTIL DOMNE
MOV (SP)+, (S5P) :POP CONSTANTS OFF THE STACK
MOV (SP)+. (5P)
RTS PC :RETURN TO CRLLER

ROUTINE TO CHECK ROTRTING *1' BIT THROUGH R FIELD OF 0'S

'CALL: MOV BANKS , - (SP) :SET STARTING BANK 8§

: MOV BLKCNT -(SP) :CET 8 OF 25b. WORD BLOCKS TO CHECK

: JSR PC, .Rot1 :CALL ROUTINE

.ROT!: JSR PC, CKSWR :GO CHECK SWITCHES
MOV 2(5P),RY ‘GET 8 OF 25b. WORD BLOCKS TO CHECK
MOV 4(SP) R2 :GET STARTING BANK 8
JSR PC,STHM2 :GO SET UP MEM ncnr (IF AVAIL)
CLR RO’ :SET CHECK WORD

13 MOV 8256. .RS :GET 266. WORD COUNTER

23 SEC :SET 'C’ BIT IN PSW
I5R PC.ROTATE ;60 ROTRTE "1 BIT
MOV -2tR2),R3 :GET RESUL
BCC 3s : BRANCH IF ¢’ IS CLEAR
ggg quna :CHECK RESULT

3%: HLT :ERROR' COULD NOT ROTQTE '1' BIT

: THROUGH RDDRESS IN R

ggg gg : DECREMENT 256. WORD couur
BEE 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 A MEMORY LOCATION.
ROTATE: ROLB (R2’ (R2)=]77776 OR 000001
ROLB (R?) (RE) 177775 OR 000002
ROLB (R2) : (R2)=177773 OR 000COY
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MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 30
DEMJRC.P11 16-MAY-77 13:58 ROTATING 1’'S & 0°S ROUTINES
1625 007304 106112 ROLB  (R2) : (R2)=177767 OR 000010
1626 007306 106112 ROLB  (R2) : (R)=177757 OR 000020
s B gl 8 R o
1258 14 182115 ROL (Rg) ;(ES):l OR 00
g Br B e R
. = ()
1% g% 133112 ROL (RS) ;('55):175377 R B
1 106112 ROLB  (R2) ' (R2)=175777 OR 002000
1634 007326 106112 ROLB  (R2) ' (R2)=173777 OR 004000
0 B Bl o e O
xsgg 007334 106112 ROLB (R2) 5(&5):13 83 830000
1638 0073% 106112 ROLB  (R2) : (R2)=077777 OR 100000
1639 007340 106122 ROLB  (R2)+ : (R2)=177777 OR 000000
1239 007242 000207 RTS PC : RETURN
1642 :ROUTINE TO WRITE ONE WORD PATTERN INTO MEMORY
1643 ‘CALL: MOV BANKS, - (SP) :PUSH STARTIN® BANK 8 ONTQ STACK
1644 : MOV BLKCNY, -(SP)  ;AND 128. WORL 8LOCK COUNT
{232 : JSR PC, WRTPAT :CALL ROUTINE
1647 016604 000002 WRTPAT: MOV 2(SP), R4 :GET BLOCK COUNT
1648 007350 016602 00000M MOV 4(SP) R2 :GET STRRTING BANK 8
1649 007354 004767 176334 JSR PC STHMZ :GO SET UP MEM MGMT
1650 007360 012700 MOV (P¢)+ RO :GET USER CONSTANT
165] 007362 000000 .CONST: O
1652 00734 012703 000100 18: MOV 864, . R3 :SET 256. WORD COUNTER
1663 007370 010022 28: MOV RO, (R2)+ ‘WRITE 256. WORDS
1654 007372 010022 MOV RO, (R2)+
1655 007374 010022 MOV RO, (R2)+
1656 007376 010022 MOV RO, (R2)+
1667 007400 005303 DEC R3 : DECREMENT 256. WORD COUNTER
1658 007402 001372 BNE 28 'LOOP UNTIL 265. WORDS HAVE BEEN WRITTEN
1659 00740N DEC RY : DECREMENT BLOCK COUNT
1660 007406 001366 BNE 15
1661 007410 012616 MOV (SP)+, (SP) :ADJUST STACK
1662 007412 012616 MOV (SP)+. (SP)
1663 007414 000207 RTS PC
1664
1665
1666 :ROUTINE TO CHECK THE SWITCH REGISTER
1667 CHECK SWITCH 9: IF SET, LOAD ERROR COUNT INTO THE DISPLAY REGISTER;
1668 :IF NOT SET, LOAD PRSS COUNT INTO THE DISPLAY REGISTER
1669 007416 042767 017777 171334 CKSWR: BIC 817777, LDDISP ;SAVE RELOCATION BITS
1670 00742M 37 000400 177570 BIT 88178, 3SR : CHECK SWITCH 8
1671 007432 001402 BEQ 108 *BRANCH IF SET
1672 00743 004767 000464 JSR PC, REL24K GO RELOCATE PROGRAM BACK TO 4K AND STOP
1673 007940 032737 001000 177570 108:  BIT 88179, JaSuWR 'SWITCH 9 SET ?
1674 007446  00140M BEQ 1$
1675 0074SC 0S6767 171302 171302 BIS ERCNT,LDOISP  ;LOAD ERROR COUNT
1676 007456 000403 8R 28
1677 007760 0S6767 171266 171272 1S: BIS ICNT,LDDISP :LORD PASS COUNT
1678 007466 016737 171266 177570 2%: MOV LODISP, 98DISPLAY: LORD THE DISPLAY REGISTER
1679 007474 012767 040177 171252 MOV 8040177, ICOUNT :LOAD ITERATION COUNT WORD
1680 007502 032737 DO4000 177570 BIT 4000, akSWR : CHECK SW1l

e —— e ————— —— —
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e-JuL-77 10:09 PAGE 31

M - - +/70 MEMORY TEST MACY1l 30(1046) 1
mrIUI“IIC 11-DEMJR-C PDP11 ©) 0 Rl INES

RC.PLI 16-MAY-77 13:58 ROTATING 1'S
Y BEQ . +6
}Egé %gig [1%':1302; 171236 CLRB ICOUNT ; ICOUNT =040000 IF SW1l =1
}gg?i 007516 000207 RTS PC
. MESSAGES

}% 007520 Q47524 051040 RESLDR: .ASCIZ <15>¢12>'T0 RESTORE LOADERS START AT 162’ <153 ¢12>
1687 007526 75eM  O425¢e2

007534 040517 042504

:
&

1688
1689
161 462 Q00O
1692 %& %105 1101 PARITY: .ASCIZ «15><l2> ’ENRBLE PRRITY? 1/0=YES/NO '’
1693 007572 042SIM 0S0040 051101
1694 007600 11 Bgoqqg
1695 007606 4y 1505
1696 007614 7057 02011 ’
1697 007621 015 O0Si14l STBANK: .ASCIZ <15 ¢12>'STARTING BANK #(8)?
1698 007626 052122 Q47111 020107
1699 007634 045516 021440
1709 >
032040

gtﬂ
Wtdr— o0y
(N
—
—

v

1701 %77258 BANKS: .ASCIZ «1S»<l2>'# OF YK BANKS TO TEST(8)? '
1702 007656 020113 040502
1703 007664 045516 020123 Q47524
1704 007672 0S2040 051505 QOedlay
1705 007700 024470 Q=077 00O ,
1706 007705 01S 050012 052101 PAT: .ASCIZ <15>(12>'PATTERN #?
1707 007712 0O425e4 047122 021440
{% 007723 015 03?‘?12 000 QUEST ASCIZ <S> da>'?’
1710 007727 015 0S2012 0S013] CONST: .RSCIZ <152¢12>'TYPE CONSTANT’
il B gs BT Sk
1713 007747 015 044412 050116 PRG3M: .ASCIZ «15>¢<12>'INPUT 8 OF 256. WORD BLOCKS TO TEST INSTERD OF*
1714 007754 052125 021440 047440
1715 007762 0201 032462 (027066
1716 007770 051117 020104
1717 007776 046102 041517 0S1513
1718 010004 0S20M0 020117 042524
1719 010012 052123 044440 0S1S16
1720 010020 0O42Se4 042101 047440
1721 010026 000106 ,
1722 010030 005015 0S4S24 042520 PRGYM: .ARSCIZ <15><12>’TYPE RODRESS
I8 B gong cepy o
1725 010047 01S 052012 020117 RELOCM: .ASCIZ «15>¢12>’TO RESTORE PROGRAM START AT °
1726 010054 042522 052123 O0S1147
1727 010062 020105 0S1120 043517
1728 010070 040522 020115 052123
1729 010076 051101 020124 052101
1730 010104 000040
1731 010106 000052 ASTERISK:.RSCIZ '#’

010110 042504 04S11S 020101 ENDMSG: .RSCIZ 'DEMJR DONE!’

010116 047504 042516 000041

.EVEN
1736 ;ROUTINE TO RELOCARTE PROGRAM BRCK T0O O

Y
NNNN
RELR

——— ——— . — - — —— . S ——— ————— -
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g‘lg) 2-JUL-77 10:09 PRGE 32

- P

MAINDEC-11-DEMJR-C POP11/70 MEMORY TEST MACY!l 80

P

DEMJRC.PL1 16-MRY-77 13:58 ROTATIN 0'S ROUTINES
101 ) REL2YK: MOV BA RESS WHERE CODE
l% §1§1§ %‘g@ 017777 B?C 779? RO I%LO&TABO
17 101 1 000004 MOV ;PUT FRON FDDRESS INTO SUBROUTINE CRLL
1740 010136 004567 174132 JSR RS RELOC : RELOCATE CODE T
1741 010142 000000 1§: 0 s LOWEST 4K
{17492 010144 000000 0
1743 01014 012706 000S00 MOvY 8STKPTR, SP ;SET STRCK PTR
1744 0101S2 042737 100000 00076" BIC 100000, 38LDDISP : CLEAR RELOCATION INDICATOR
1745 010160 013737 000760 177570 MOV J8LODISP, J8DISPLAY :LOAD DISPLAY REGISTER
1746 010166 005037 000764 CLR JWRELOCF’ :CLEAR RELOCATION FACTOR
1747 Cl0172 00000S RESET 'DISABLE MEM MGMT
{;Hg 010174 000137 000162 JMP JEPONE :RESTORE LOADERS 8 HALT

( ODAR:
1751 000001 .END

&
5
2



@éjﬁ%?a“-%ﬂ{&:ﬁg%%/?ﬂ ‘[EHORY TEST MACY11l 30(1046) _12-JUL-77 10:09 PAGE 34

13:55 CROSS REFERENCE TRBLE -~ USER SYMBOLS
RDRESS (002327 374 6S9s 1127
RSTERI 0101%& 1939. 17318
@'&'fﬁx mgsﬁg ;gé 794 8004 940
BELL 001527 393 409s
BITi2 = 010000 89s 60M
EIT13 = 020000 888 1101
BITIN = OM0000 878
BIT1S = 00C100 868
BITe = 000100 Q28
BIT8 = 000400 9is 1670
BIT9 = 00i000 0s 353 1673
BPTVEC= 000014 G8s
C = 000001 388
CKSHR 7416 803 1369 1570 1598 .bbSs
CNTRL = | 748 C94x B801# Q30x 1178% 1183%
CONST 007727 17108
COUNT 000766 2748 14G2%  [4Bb¥
cPhLr 000100 1578 388 632 1.c8
DIGITS 0023S| 340 370 419 Eb3y 111F
N | 002312 45?7 cses 1123
olsPLR= 177570 808 357% S91x  1&78%  |74Sk
DONE 004232 Xis
DONEQ 002626 618 2Bt
DONEl 002732 637 bbls
DONEL1D 003714 860 g:ca
DONE3 686 bYls
DONEM 003122 697 7081%
DONEMA 003172 711 7248 ’
DONEMB 003242 727 74l8
DONEMC 003310 752 754 7598
DONEYD 003422 759 7908
003510 807 B8l6s 843
DONE? 003536 818 B824s
DONES 003630 839 841 8468
9 003656 847 854s
EMTVEC= bls
004166 9298
ENDCT 004212 795% 935
E?C:%G 0@10715610 g:; lggS' 352 356 C89* 1675
] #*
ETROR 001204 149 3498 1397 1397 1404 1411 1418 1425 1432 1439 1470 1477 1584
ERRPC 001475 368 Yous 1108
ERRTRP 001126 146 3288 Be4 8S6 305 1000
ERRVEC= 000004 S48 S09x 606# bl8* 637% 697 # 711% 727% 759% 818# BaY* 847+ 8S6#
871% 90S* qb2* 99Sx  1000#  1035%
ESTRB  00S265 1149 11588
FINISH 004270 X7 953
FPEVEC= 00024M bbs
HCRNT  00S332 1152 11654
HLT = 104400 1208 BYS 652 706 737 770 777 78S 892 975 1046 1063 1611
ICNT 000752 26Ss 597% Q33#* 936 1137 1205 1677
ICOUNT 000754 cbbs 1351 1354 1376 1458 1494% 15837 1679% 1682
107VvEC= 000020 59«
KIPARO= 172340 109 el? 466 1230%

KIPARI= 172342 110s 467 669 695# 899% 1231% 1239% 1247#

-, — - -— — e ——— —— - - a— — - —




MAINDEC-11-DEMJR-C PDPLl~/
16-MRY-77 1

DEMJRC.PL1
KIPAR2= 1723
KIPAR3= 1723
KIPRP4= 172350
KIPRRS: 172352
KIPRRb= 1723SM
KIPAR?= 172356
KIPORO= 172300
KIPORl= 172302
KIPOR2= 17230M
KIPDR3= 172306
KIPDRM= 172310
KIPDRS= 172312
KIPDRb= 172314
KIPDR?= 172316
KN = 000000
LCRNT  00S316
LDCOMP 006260
LDOISP GOO0760
LDMM0  00SSiM
LDNORN 006272
LOOARR 010200
LOOFLO 002110
LST 002322
LSTLOC 00224
LSTRB 005302
MAINTR= 177750
MIRGIN 005466
MARMSG 00S3M7
MARTBL 00S240
MEMERR= 1777\
MEMH] = 177792
MEMLO0 = 177790
MMBT0 00Sk16
MABT] 005650
MRBTZ2 006026
MWVA 000762
MvEC = 0002S0
005506
N = 000010
NOFIND 004745
NORMAL (005256
02R 002014
PARAVA DOS46M
PARERR 0O0M724
PARITY 0Q0756M
PARPAT 0O0M72
PARREG 001531
PARTAB 001774
PARVEC= 000114
PRSSMG 002363
PRSSMM 002370
PAT 007705
PDWN 000s02
PEFLG  OONS46
00457

70 ME
J:58

o o bt Pt P Bume Pt
n @ —mugaiuBHBmmem-—
e o [ ] . ¥ X ¥ ¥ B N F B N N N F N N ]

R

S

3

el

468
469
470
Y71
Y 2
230
ele
12chb#*
876#%
1275
1276%

23S

11638
13568
3S5#

ev7
593+
10338

MORY TEST HﬂCYlle
CROSE

877%
1273+

473
875#

1227+%

1229%

356+

713
13598
17504

S23#

11478
1100#

714
146

2b9s
1222

679%
lells

11568
4788

1180#

1105

B4cH

1187%

599
1032
10604+

BO4

0(104) l12-7UL-77 10:08 PAGE 35
FERENCE TRBLE -- USER SYMBOLS
900% 1228% 1271  1285#
1286#
12324+
10M0% 1225+
1274
357 S90# 591 1669%  167S5%  1677% 1678
729 761 874 1033 12218 1268
827 CYl¥
762 1041 12388
$c4 603% 608+ blos 667 593 806
1260
69 714% 796¢ 7628  10Ml® 1278%
1010 1111 1133
1184# 1196
1302 1332 1381 1463
1189%  1192% 1194+
1044  10M9% 1066 1089 1093#

17494 %

836

1745

87e

897



COX

MAINDEC-11-DEMJR-C POP11/70 MEMORY TEST MACYI! 30(1046) 12-JUL-77 10:09 PRGE 36
DEMJRC.PI1I 16-MAY-77 13:58 CROSS REFERENCE TRBLE -- USER SYMBOLS
PER?;R 002462 59%s 10S3 1092 1148
PFS 000S6M cels cc?
PFVEC = 000024 (] ceck oM7% Sq%# 600*
PIRQ = 77772 728
PIRVEC= 600240 658
Pk = 000000 488
PLARCE 00237 S698 886
PONE 000162 1638 1748
PRGN 0O77N? 17138
PRGNM 010030 1722¢
PRTYN = 000200 Yyg
PRTY7 = 0003N0 38 1S0
PSN = 010000 493
PSi = 17777% 708 e8e
PTWO 000200 166 1688
PUN = 030000 SOs
PUP 000576 ece cchbs
PWRFAI 000730 253 2578
QUEST 007723 17098
RANTST 003716 870
RECOART O00I1SIN 385 4078
REG = 0OM000 Sle
RELOC gggé%& égg. 1003 1740
]

REL OCF 4 2738 c8l N16 41?7 462 463 S98* 98S
RELOCH (010047 1007 17258
RELOCP 004376 9948

0w01eM 1009 1672 17378
RESLDR 588 16868
RESVEC= 000010 SSs
ROTATE 007276 1578 1606 16228
ROTO 004G70 908
ROT1 00130 9198
R = 1248 876 1225 1226 1229 1274 1275
SAVPCe 000112 1618
SAVRO 004710 1022% 1023 10678
SAVRL  OOM712 10688
SAVRZ2 DOM7 1M 10698
SAVR3 (OON716 10708
SAVRY  00u720 10718
SAVRS 00M722 1072
SCOPE = 104000 1218
SLR = 1777 7in
SH = 040000 1Y)
SPACE]1 002361 S6S5s 1113 1135
SR0 = 177572 958 209 240* 426 607#%  1233% l1oNl® oMok
SRl = 17757 9%
ggs s 177576 97 SID 239% 124 1249 1287

= 172516 S8 i1 °o38# 09% 610 1224+

START 002376 169 G848
STRRT1 (002440 S84 592s £95 953
STBANK 007621 16978
STKPTR= 000S00 1753. 58S 692 628 bbl 800 816 829
STMMte 00S71M 12588 1298 1374 1454 1490 1573 1601 1649
SWR = 177570 798 328 353 358 3e2 390 394 604

1110

1250%

1094

1746#

1253¢

854

1101

1279% 1288+
NN 932
1178 1480

1050

1492
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MR INDEC-11 R-C PDP}1-70 MEMORY TEST MACY]! UL-7?7 10:09 PRAGE 37

DEMIRC.PILI 16 HQY-’; 13:58 SSA REPE&ENEE T&SL -- USER SYMBOLS
1670 1673 1680

T = 000020 Noe

TBITVE= 000014 568

TkB = 177562 768

TKS = 177560 758 20S cHbE

TKVEC = 000060 bls

TP8 = 77566 788

TPS = 177S6M 778 Q44

TPVEC = 00006 648

TRAPVE= (000034 628 148

TRAPY 001460 338 40l8

TRTVEC= 000014 c7s

TYPIT 001110 310 318 3cls

UBRERK= 177770 738

UM = 1840000 478

upP = 000000 1258 876 1225 1226 1229 1274 1275

v = 000002 398  12SM

WDS.2S5 (003SS4 8288 910 914 21 925

WRTPAT 007344 911 See 16479

MRTUP 002566 biBgs

XNTDRT 001501 4058

Z = 000004 \NOs

SCRLF 000746 158 cb0s

SENDRD (004260 152 793 498

SFILL 001021 co4s

SFORMO 001554 336 366 372 4168 629

$LDR 002112 505 586

SLDRM 00226M 540 SQBI

SLDR1 002262 S1b# €30 SY4ys

SNAL 001020 2938 313

SPRINT 000770 157 25e 279s 337 339 367 369 373 379
1?&; 1?33 938 942 100¢& 1029 1061 1108 1107

SRESTR 000300 1898 NS 389 Y61 498

SRLOR 002210 164 8278 948

$SAVR 000254 1778 206 364 418 479

STKFLG 001023 2978

$TPB 001026 299 323#

S$TPFLG 001022 2958

$TPS 001024 296848 221

$SSTRG= 016070 17518

. = 010200 1278 18N8 1488 iSls 1548 1568 1628 1678 1708
359 395 Yl4s 438 Sll SSOs 5688 736 784
iggz i;g? 1395 1402 1409 1816 1423 18430 1437

.CONST 007362 08+ 919% 16518

.MM 00S362 243 613 802 10582 117Ss

.PARSR (004SIM 10228 1187

.ROT0 007]14 91§ 15708

.ROT1 007210 326 1598

JJYPE 001030 283 3008

.XOR39 006216 1335 13448 138M i4€S

..3X9 006304 833 13688

8xi3 007106 862 1Se0s

1112

2008
45
1459

392
1126

cbus
981
1468

487
1130

322
10818
1475
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MAINDEC-11-DEMJA-C PDP11-/70 MEMORY TEST MRCYL! 30(1046) _12-JUL-77 10:09 PAGE 38
DEMJRC.P11 16-MAY-77 13:58 CROSS REFERENCE TABLE -- USER SYMBOLS

. 1346e

33l B 128" 1m0 13

.3NOT9 006242 1347 13518

. 3X9 006064 821 1297

.Bx13 007100 851 15508
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MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1! 30(1046) _12-JUL-77 10:09 PAGE 40
DEMJAC P11 16-MRY-77 13:58 CROSS REFERENCE TRBLE -- MACRO NAMES

STYPE ‘g
. RBS. 010200 000

ERRORS DETECTED: O

B‘SMK???EEJQS . 31%0&5%6%?9(:. LST/CRF/SOL /NL: TOC=DSKZ: DEMJRC.P1!

RUN-TIME RATIOQ: 1S4/B=1B.2
CORE USED: 25K (49 PAGES)



