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DOl

RBSTRACT
PROGRAM DEMJA TESTS CONTIGUOUS MEMORY RDDRESS FROM

SR AR

REQUIREMENTS
EQUIPMENT
POP-11/70 FAMILY PROCESSOR WITH 32K MEMORY

STORAGE
PROGRAM STORAGE - THE PROGRAM USES MEMORY 0-17777

PRELININARY PROGRAMS

DEKBA THROUGH DEKBF

LR8I 28, STERTUE.COCERE s Lo

SET SIIE IN DESIRED POSITION (SEE SEC 4.0)

RSTERIS( ..:'“llllftL BE PI;'IR&ITED RFTER Emﬂ PRSS.

s O U R o pg—
RESTORE THE LOADERS, RESTART AT l1b2.

ACT11 OPERATION

IF THE PROGRAM IS RUN IN GUICK VERIFY MODE UNDER ACTI1 THE
PROGRAM IS DONE ARFTER THE FIRST PASS.
SWITCH SETTINGS
suxs 1 OR w.... m. ON ERROR
xr occuagE THE PROGRAM WILL
cr om WILL NOT BE LOADED INTO THE
rnn.inc ss r SWIS IS mlseo AFTER THE ERROR
TYPEUJT s THE PROGRAM WILL HALT WHEN THE TYPEOUT
nm THE CORRECT DATA WILL BE LORDED INTO
wz rnxuﬁc ADDRESS.

SWi4 = 1 OR UP.... LOOP SUBTEST

SWI3 =1 0R UP..... INHIBIT ERROR TYPEOUT

SWi2 = 1 OR UP....INMIBIT USE OF MEMORY MANAGEMENT
NOTE: ONEMIBITING HE USE OF l‘lEHORY HRMGEFENT CAN

BE Y WHEN THE PROGRAM IS STAR
IF THE USE OF MEMORY MANAGEMENT IS INHIBITED THE LAST
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6.1

EOL

ADDRESS AS TYPED BY THE PROGRAM WILL ONLY REFLECT THE
AMOUNT OF MEMORY UP TO 28K (LRST ADDRESS = 160000).

SWil = 1 OR UP..... INHIBIT SUBTEST ITERATION
SWi0 = 1 OR UP..... RING BELL ON ERROR
SK9 =TéR0R Weseoon DISPLAY ERROR COUNT IN DISPLAY
REGIS

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

SW8 = 10RUP..... HALT PROGRAM UNRELOCATED 3 RESTORE
LOADERS.

Subroutine Rbstracts
Scope

the pro’ra- s!orcs in Rl the PC of the last test successfully
execule y be used as an aid in debugging if the program
'bombs’ bccuusc of a hardwere failure.

Errors

These tests prini outl the pc where the error was detected, the
failing address, the good dala, and the bad data i.e.

=xxxx1x ADDRESS aaasaa GOOD DATA gggggg BAD DATA bbbbbb

the address of the failing location is the true 22 bit
physical address.

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

?c ‘a multiple of 100000 greater than relfected in the program
istin

the ad rcss of the bad data is in (R2) -2

the glnd data in RO

the bad data in

The address of ood data is in R4 (Random Data Tes! onl

when an error i3 delected when ¢x¢rcisln, the ncnor' us n the

uorst case noise patterns, the user should restart the ro ram
selecting program %2(see sec 9.1 for details) sclcct:n !hc
gpro priate parameters. The user can use the PC and address
of the failure to select the proper core bank(s) affected and

also  the specific pattern. This allows mazimum scope
capabilities.

Parity Error
If a plr:tg error is detected the program will type:

PARITY ERROR
PC=PPPPPP_MEMORY ADDRESS IS ARARARAA
PARITY ERROR REG=EEEEEE 7777777777 MARGIN

e — - -
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8.3

8.4

o
(L)}

FO1

Where PPPPPP is the contents of the PC when the Eérit error
occurred, RARARARAR is the address of the word EEEE is the
contents of the memory error rclistcr and 7777599299 g the
margin setling al the lime of the porltg error.

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

Starting Restriction
Program must not be relocated when restarting

perational Restriclion

rogram checks contiguous memory if a parity error trap occurs
when the program is relocated pro!ran action is undefined. If
parily memory is available or selécled the 3x0r9 test pattern
1s for parity memory only. Do nol power fail the program when
the program is running relocated.

Miscellaneous

If the program halts in the trap/interrupt vector area
(0-1000), examine register b (the stack ‘tr). RE contains the
address where the PC of the instruction that caused the tra

abort is stored. See also Rl (Rl specifies the last tes

completed).

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

Stack Pointer
The stack pointer is initially set to 520
and 13 reset to this value at the start of each sublast.

trap vector address+4 in
(bus error) will display

Pass Count

Siz :assqs are required for completion of this program; at
which time an “¥° will be printed. the pass count na? be
observed by turning the switch to the displa gosition. the
pass count 1is also stored in location gDOH. the pass count
should be monitored in the evenl that the program enters an
undefined loop..blank 1

Error Count

Each time an error occurs, the error count is incremented.
The error count can be observed by turning the switch to the
dnapla! position and setting switch™9. (the error couni s
also slored in location 1002.) the gro!ran will count 17777(8)
errors; the error count is no ncremented past this
value..blank 1

Display Register

Either the pass count or the error count is displayed in the
ﬂl:pll! register. the count to be displayed 1s controlled by
the seliting of switch S9..blank 1

Power Fail

Page S



8.0

GOl

The program may be power failed when running. When the power
returns the program will continue in sequence.*¥caulion®* do

not turn gower ofl/on until the message ‘'power failed” has
been typed. 1this is because the stack may overflow.

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

Program Descriplion

The program verifies each address by writing the value of each
address into itself starting at location and ending at
the last location in ncnor,. The value of the last localion
+2 is typed on the TTY. Nexl the values written are verified.
te conp’ctc the address test the complement value of cach
memory address is writien starting at the last lcnor' address
and ending at address 20000. The writien complemenl values
are then verified. The next phase of testing includes
reading uritina and chcckin’ memory using worst Case noise
test pa‘!crn. subtest is dedicated to checking the pattern.

The test proceeds b* cxc;ﬁésinl cﬁch b*nk oéﬂgezsr u ngus}aa

worst case patier
RANDOM DATA (aRNTST). This routine moves_ the program code
throughout memory starting at location 20000, and relocates
the data by a "32(10) word offset on each subsequent
relocation. ~ i.e., First relocation is to 20000, next is to
y then etc. RAfter relocation the code moved is
checked a’ainst the original code (0-17776). When the random
data test is complete the program then successively rotates a
O bit (ROTD) and a '1’ bit (Rafl) through all of mémory. MWhen
all testing is complete the program increments the pass count
(location "1000) and restarts beginning with the worst case
noise tesis. An asterisk (%) will lc t:p d on completion of
each pass, _and when b passes have been completed the program
will type "DEMJA DONE' and restart the program beginning with
the memory address tests.

. -
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1-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(104%)
1 16-MAY-77 13:58

000004
000010
000014

12-JuL-77 10:09 PAGE 1

vl S
.TITLE MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST

;COPYRIGHT 1993 1497 DIGITAC ECUTPRENT CORP., mAYNARD, mASS.

; THIS TEST CHECKS

THAT ALL ADDRESSES ARE UNIQUE USING ADDRESS TESTS

' W BT IROAAI ooleRER SRS, S R0rAeThc S o RO

ommc W STMIM INSTMYIG!S

108 B0 R Sl
or rtnomr ro"ﬁ?sr
ASTERISK 'v u LL a: mmo ON COMPLETION OF EACH PASS, AND
TI-E PROGRAM NAME WILL BE PRINTED WHEN TEST IS COMPLETE.

T LOADERS TO ALLOKW TESTING
RSmaESTM?OOT lee.

; GENERAL &G STER ASSIGNMENTS

Rl=%]1
Re=%2
R3=%3
RY=%4
RS=%S
SP=%b
PC=%7
R10=%0
Rll=%1
Rl2=%2
R13=%3
R14=%4
R15=%5
;STATUS REGISTER (PSW) BIT ASSIGNMENTS

C=1 ;C BIT
V=2 :V BIT
2= ;2 BIT
N=10 ;N BIT

=20 +'T* BIT
PRTY7=340 sPRIORITY LEVEL 7
PRTY4=200 ;PRIORITY LEVEL 4
KM=000000 s KERNEL MODE

=040000 ; SUPERVISORY MODE
UM=140000 ;USER MODE

M=000000 s PREVIOUS KERNEL
PSM=010000 PREVIOUS SUPERVISORY MODE

— PREVIOUS USER MODE
REG=004000 SELECT R10-R1S
;s VECTOR RDDRESSES
:ADDRESS OF ERROR VECTOR

RESVEC-IU RDDRESS OF RESERVED INST, TRAP VECTOR
TBITVEC=14 RDDRESS OF 'T' BIT TRAP VECTOR
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BERTRECAH M {ERat P

000014

638 RREZERCESBBIRREINCEIBIJIRR2ER2E S It 2N SEEIFHELR 28T

e b= e b b= s P s s b s s b

344
172346

/70_MEMORY TEST

13:58

I01
Tk theT

SPTVEC ITRTVEC=H
“"10TVEC=20
fongeess
EMTVEC=30

rx::gc'z

C=64

PIRVEC=240
FPEVEC=244
MMVEC=250

;REGISTERPS‘}%S

SLR=177774

R 7370

CNTRL=177746

1kB=1 77268

TPS=177564

LRE17E

DISPLAY=177570
; INITIAL _STACK POINTER SETTING
STKPTR=500

FINITIONS

; ADDRESS

; MISCELLANEOUS BIT RSSIGNMENTS
BITiS= 100

2-JUL-77 10:09 PAGE 2

U

MSS or EI‘IT VECTOR
INTERRUPT VECTOR

§ OF TTY PRINTER INTERRLPT VECTOR
ADORESE OF FLOATING POINT INT. VECTOR
ADORESS OF MEM MGMT ERROR TRAP VECTOR
:ADORESS OF STATUS REGISTER
.
: MI méax REGI
;m§ % 11/70 MEMORY CONTROL REGISTER
 ADDRESS OF %NTER CSR
-m& 8: ISTER
' ADDRESS OF CONGSOL DISPLAY REGTSTER

; S OF MEM MGNT REGISTER SRO
’ 12 e SSéa
Znoonsss OF MEM ncm REGISTER SR3

; ADDRESS OF KERNEL "I’ PAGE
:DESCRIPTOR REGISTERS

;ADDRESSES 0D KERNEL 'I' SPACE
;PAGE RDRESS REGISTERS

ITl
BITiN= (040000
BITi3= 020000
BITi2= 010000
BITS= 001000
BIT8= 000400
BITe= 000100
; MEMORY mm%m REGISTER ADDRESS ASSIGNMENTS
SR0=177572 RDDRE
SR1=177574
SR2=177576
SR3=172516
KIPDRO=172300
KIPDR1=172302
KIPDR2=172304
KIPDR3=172306
KIPDRY=172310
KIPDRS=172312
KIPDRE=172314
KIPDR7=172316
KIPARO=17234
LIPARL1=172342
KIPAR2=172344
KIPAR3=172346

e —
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MAINDEC-11-DEMJAR-C PDP11/70 MEMORY TEST MACY1l 30(1046)
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16-MAY-77 13:58

o5

172356
164088
800000

+>

S
ﬁ

o B

=
3
&

E\a:
S

} B

i

;

12-JUL-77 10:09 PAGE 3

STARTING INST 8 DEFINITIONS

fleee

KIPRR7=172356

; INSTRUCTION_EQUATES

MT :SCOPE IS AN EMT TRAP
e Eggn o R/W BIT IN TERS
UPEB ! UP aﬂ Iﬁ PBBRREE?&ES
 HORD g : Gs;sgm ;nm;xgr;mhm cmcgcnmgr Nsl;o-
. ELORDEEALRBPERLY F'é'gn @8‘7‘53
JMORD ERRTRP
'WORD RTI
.=TRAPVEC
MORD " ERROR
: Y7
. =46
$ENDAD
.=52
40000
.=100
CRLF: ISR RS, SPRINT
SCRLF
RELF st oC
RRVPES: @%@ .
PONE: MOV #500,5P ;STARTING ADDRESS TO RELOCATE LOADERS.
JSR PC, SRLDR
HALT
mauo PTHO
PTWO: MOV ¥500,5P ;STARTING ADDRESS OF MEMORY TEST.

P ————
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DDMNTN E WO

r
p

|

000266
000270
006300
o
000312
000314
000316
000320
000322

o

LN B )

SH

002376

000016

000016

172340

000576

000024

e J8START :GO TO START (OF TEST
‘W8 o :MEMORY MANAGEMENT TRAP VECTOR.
_ JWORD O
:ROUTINE TO SAVE REGISTERS ON THE STACK
‘CALLED BY SAVE MACRO OR JSR  PC,SSAVR
§SAVR: @ g’@f :SAVE RETURN PC
'Z(2P)
MOV R3.-(5P)
MOV R2.-(SP)
MOV nx,-gsv:
v TBeriShe . RETURN
18: 0 tCONTRINS RETURN ADDRESS
:ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK
:CALLED BY RESTORE MACRO OR JSR PC,SRESTR
$RESTR: MOV g ;:.a :SAVE RETURN PC
W (5P)+,
MOV (5P)+ R2
MOV (5P)+.R3
MOV (SP)+.RY
MOV (SP)+.RS
MOV (PC)+.PC s RETURN
18: 0 CONTAINS RETURN ADDRESS
.SBTTL POWER FRIL ROUTINE
: POWER FﬁfEUSOUTINE
T S, QO U S, (RN IS LE SR SLSTTR
ionrﬁs‘r'&% sﬁégraacxlomsnm#sn( A iy

STAT

o)
=
>
wun

;

-(SP)

;BRANCH IF NOT AVAILABLE

;
: REY ABORESS OF KIPDRO

2228222222303

‘R3
18: égﬁi;,-:sp) :SAVE KIPDRO-KIPDR?
sk }PARD, RO :GET ADDRESS OF KIPARO
28: (R0)+,-LSP) :SAVE KIFARD-KIPAR?
R3, 28
g?érx

120 EAVE RSCISTERS ON THE STACK
539:%»‘ r& % S AVAILABLE

, "horo 87O i20NTAING STACK PIR AFTER POER FAIL
HBXT #PUP, 3#PFVEC ;SET POWER FRIL VECTOR TO PUP ROUTINE
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M8 -11-DEMJ POP11/70 MEMORY TEST MACY11 30(1046) 12-JUL-77 10:09 PAGE S
WAJ cPﬁ IE:CMY- 13:58 POWER FRIL ROUTINE

225 hprqta UP ROUTINE.
i J8PFSTK, SP :SET STACK PTR
2 - A o e——
eagtll "ngx mm+a RO  ;GET RDORESS OF KIPAR7+2
232 10203 MOV
g % 5;% — 18: % Rgbn -(RO) :RESTORE KIPAR7-KIPARD
235 1 172320 MOV mtpama RO  ;GET ADDRESS OF KIPDR7+2
g 000634 012640 28: % (spg ,=(RD) :RESTORE KIPDR7-KIPDRO
v (SP)+
2 & e e ¥ m e
241 000654 00S767 004604 4§: ST PARAVA crccx xr mnm REGISTERS ARE ENABLED
242 000660 001402 BEQ c§ :BRANCH IF NOT
% 000662 004767 OOMN7M " JSR PC, . MAMF GO ENABLE PARITY REGISTERS
245 maau D0eee 00N767 177406 : JSR PC, SRESTR sRESTORE REGISTERS FROM STACK
246 000672 012637 177560 MOV (SP)+,38TKS }
247 000676 012737 000502 000024 MOV $PDWN, 3SPFVEC  ;SET POMER FAIL TRAP TO PDWN ROUTINE
248 000704 00S027 CLR (PC)+
249 000706 000000 108: (WORD O
250 000710 00S267 177772 118:  INC 108 ;DELAY WAITING FOR TTY MOTOR
251 000714 100375 8PL 11§ y
252 000716 00NS67 GOOO4E JSR RS, SPRINT G0 TO PRINT ROUTINE
253 000730 PWRFAIL
254 000724 000240 6S: NOP
g 000726 000002 RTI s RETURN
257 1 042527 PWRFAIL:.ASCII <15>¢<12>'POWER FARILED’ 230
528 ook ooois Dunsse DeETE »
259 000744 042105
g 000746 00S015 000 §CRLF: .RSCIZ <15<12)
262
263 .SBTTL TAGS & PRINT ROUTINE
264 % -EVEN
265 000752 ICNT: .WORD O -CONTRINS PRSS COUNT
266 000754 000000 ICOUNT: .WORD O comnmé ITERATION PRATTERN
267 000756 000000 ERCNT: B :CONTRINS ERROR COUNT
268 000760 000000 LDDISP: conmms DISPLAY REGISTER IMAGE
269 000762 000000 MMAVA: 0 :MEM MGMT AVAILABLE INDICATOR
270 s 0=NQT nvné i:mm (18 BIT MODE)
1 s =2=AVAIL (22" BIT
273 000764 000000 RELOCF: .WORD O ;CONTAINS RELOCATION FACTOR
% 000766 000000 COUNT: .WORD O : TEMPORARY WORKING LORCATION
276 :ROUTINE TO PASS rissacs nooness TO TYPE ROUTINE BELCW
277 ,anL. .rsa E
% 000770 000240 $PRINT: nop SS
280 000772 012567 000016 MOV (RS)+,18 :GET MESSAGE ADDRESS

|
]
|



mc “-ﬁﬂm:&ml/;ﬂsfm’f TEST wzl miém *&JLL-”MDX[}OG PAGE &

a8l ﬁﬁ ﬁ?& 000010 % ﬁ RELOCF_..lgm %le F%ﬂ

R0 R

'I

;ROUTINE TO TYPE ARSCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
: THE RGJ;& WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

E MESADR :MESADR IS FIRST ADDRESS OF ASCIZ STRING
. TAGS USED BY THE TYPE ROUTINE BELOW

%
291
292
(L
= g BEH T e e,
[ fo? o S

2% :0/377 = AVAIL/NOT nvnx
297 -u : ung STKFLG: .BYTE O . : CONTRINS KEYBOARD AVA sm iac
2 B B HS Imm RS E e mrar
300 001 10046 % | RO, -(SP)
301 001032 017600 MOV 32lsP), RO :GET MESSAGE RDDRESS
302 001036 062766 000002 000002 ADD #2,2(5P) :ADJUST RETURN PC
ﬁ 001044 11204 18: MOVB  (RO)+,-(SP) :PUSH CHARACTER TO BE TYPED ONTO STACK
305 00104 001003 BNE 28 :BRANCH IF NOT THE TERMINATOR
306 001050 005726 ST (SP)+ Pop TERMINATOR CHAR OFF THE STACK
307 001052 % MOV (SP)+,R0 TORE RO
% 1054 RTI URN TO CALLER
310 0010S6 004767 000026 28: JSR PC, TYPIT vps 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
g}a 001070 016746 177724 MOV $NULL, -(SP) cer 2 %Rnu.sns REQUIRED AND FILLER
315
316 001074 10S366 000001 4§: DECB  1(SP) oecnsrsm FILLERS REQ. COUNT
317 001100 002770 BLT 38 :BRANCH IF NO MORE FILLERS ARE REQUIRED
318 001102 00N767 000002 JSR PC, TYPIT : TYPE rxu.an CHARACTER
% 001106 000772 BR 4§
321 001110 105777 177710 TYPIT: TSTB  aSTPS :WAIT FOR OUTPUT DEVICE
322 001114 100375 BPL _olf
323 001116 116677 177702 MOVE  2(SP),aSTPB s OUTPUT CHARACTER
% 001124 000207 RTS PC
326
327 *ERROR TRAP SERVICE ROUTINE
328 001126 00S737 177570 ERRTRP: TST J4SWR sCHECK IF HALT ON ERROR
329 uuug 100001 BPL .44 ,m H IF NO HALT ON ERROR
33 001i% O0os0) e (poye R v TRAP TO 4 REPORTED

[ )
% u§ @5’0 18: .WORD O cou nxns'eﬁoanepon?en FLAG

001 14 1013 BNE 2 :BRANCH IF NOT REPORTED
3% 001150 oiieae 77770 v 16h) R i357 HOT REPORTED*
336 u% 86-#95 000376 JSR PC, SFORMD GO TO FORMAT ROUTINE
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337 001156 004567 177606 ir,sn RS, SPRINT :GO TO PRINT ROUTINE
33 miiﬁ w 177600 .'gﬂ'c ris RS, SPRINT :GO TO PRINT ROUTINE
ll"
llllll :
811?3 2% BU :ERROR! SECOND TRAP TO 4 OCCURRED
:BEFORE FIRST WAS PRINTED
43 001174 00S067 177740 CLR 18
:ﬁ% 001200 000137 000200 INP 33200 :RESTART AT 200
.SBTTL ERROR SERVICE ROUTINE

N7 :ERROR SERVICE CALLED BY JSR PC,ERROR INSTRUCTION
348 :OR HLT (R TRAP INST)
349 001204 000240 ERROR: NOP
§ Ei# @ 017777 177542 gg 3‘7777 JERCNT  ;CHECK FOR MAX ERROR CNT
asé 1216 000001 177532 ADD 81, ERCNT s INCREMENT ERROR COUNT
353 001224 032737 001000 177570 MS: BIT 88179, JuSUR :SWITCH 9 UP?
354 001232 00141l BEQ £§
355 Miaﬂ m; 111;7-777710 imxg gxg 217777 LDDISP E% RELOCATION BITS

[ N ]
23 00 xg ﬁ% 177804 177870 v BSISP%?PSPLM B BAG DISPLAY REGISTER
358 001 msro S§: TST sHALT ON’ ERROR
359 001262 100002 BPL
360 miasu HALT
ﬂ i 020000 177570 B?T 330000 J8SWR  ;PRINT OUT DESIRED?
33 001276 0010S! BNE :BRANCH IF NO PRINTOUT
204 001300 004767 176750 JSR Pc $SAVR :GO SAVE REGISTERS ON THE STACK
365 001304 015602 000014 MOV 14lsp) R2 :GET PC OF ERROR CALL
366 001310 767 000240 JSR PC, srohno :GO TO FORMAT ROUTINE
367 001314 7 177450 ISR RS, SPRINT :GO TO PRINT ROUTINE
368 001320 001475 ERRPC
369 001322 004567 177442 JSR RS, SPRINT ;GO TO PRINT ROUTINE
370 001326 00235 DIGITS
371 001330 016602 000004 MOV 4(SP) ,R2 :GET FAILING noonsss (IN R2)
372 001334 O00M767 000214 JSR PC, $FORMO GO TO FORMAT ROUTINE
373 001340 004567 177424 ISR RS, SPRINT :GO TO PRINT ROUTINE
374 001344 002327 ADRESS
375 00134 105767 003175 TSTB  PENFLG aamcu IF PARITY ERROR DETECTED
376 001352 001017 BNE 118 :BUT NOT FOUND
377 001354 105767 003166 1STB  PEFLG ,emncu IF PARITY ERROR DETECTED
378 001360 001006 ~ BNE 108 :BUT FOUND
379 001362 7 177402 R RS, SPRINT GO TO PRINT ROUTINE
380 001266 001501 XMTDAT
381 001370 010046 MOV RO, -(SP) :PUSH VALUE TO TYPED ONTO STACK
% %m 004767 000416 . JSR PC.02R GO PRINT VALUE

3/ D H

384 001376 7 177366 JSR RS, SPRINT :GO TO PRINT ROUTINE
385 001402 001514 RECOAT
386 001404 010346 MOV R3,-(SP) :PUSH VALUE TO BE TYPED ONTO STACK
387 wos 767 000402 JSR PC,02A
388 00141 7 176462 118: ISR PC.CRLF
389 001416 7 176656 I5R PC’ SRESTR :RESTORE REGISTERS FROM STACK
390 001422 032737 002000 177570 18: BIT #2000, 34SWR :RING BELL ON ERROR
391 001430 001403 BEQ 2§
392 001432 177332 ISR RS, SPRINT :GO TO PRINT ROUTINE
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BO2
(1g8)  12-JUL-77 10:09 PAGE 8
CE ROUTINE

16-MAY-77 13:58

. MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l
DEMJAC.P11

g
2 : S
: e £ o c
s = i
5 N Faa B 32 of
E = R, §EE w , iecf
5 3 BB E TR
' ¥ : Be, zx 8 2§52 S
5 o e
? 8 s sles %e 53 B vk
o
EEY -

' BAD DATAR='
,RS

7

$SKWR

vy
RO, -(R2)

82,Re

"TRAPPED TO 4 °’

& & =
s e S
mmmmmmawm uusmmmmmmmmummummmsmummm

T R
B
=
i &
=) oago8 230 7
¢ § EERTE BHIC

2s

33

TRAPY: .RSCII
RECOAT: .

18
128:

%i %5 :5836 DATA='
RSCIZ
0s2111 %c: %5 /PARITY ERROR REG=/

047522

E

177572

R
o 8 =

G o B L aiheth o RN ag
33

At R e Y b A R R RIS IR

o= o =g o= v e omcd ] e e = g o D R R B e B e e e e e R e R R R R R s R B R e B B e R R e e e R R |

8888858888888 H8E58ERER8RRER8535888888E88388883
LA R EE SRR L L R i P 42
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DEMJAC.P11

SEREERE SRR PARERRRIRRIERERIIISAIIIIELEFFEEAL £ BARHEBESES

16-MAY-77 13:58

12700

Sl

w
—
mn

E
-

§§§

2

PR

R

%
83

geEeEEss
RBRE8RS

=88
T

1

000010

=&

176178

5

@
2
RE

3RE332REARE3

2

; 5

PRRTRB:

[l s Ll

:

PARS

EEXRXX DO
2

5
:DIGIT SHIFT
ﬁét (3),(4)+ oaé cnx 0 MESSAGE

NC DIGIT COUNT
;RESTORE REGISTERS FROM STACK

s RETURN

;ROUTINE TO TYPE OCTAL VALUE PUSHED ONTO STACK

:CALL: MOV VALUE - (SP)
: JSR PC,02A
d2n:

JSR

L

PC
MOV 16{5P) RO
MOV 6,R3
CLR RZ
ROL RO
ROL R2
18: ADD e
MOV ,
JSR RS, SPRINT
2%
CLR 2
ROL RO
ROL (A
ROL RO
ROL R2
ROL RO
ROL RO
DEC R3
BNE 18
JSR PC, SRESTR
MOV (s¢)+ (SP)
RTS
cs: .WORD 0

LODFLO: .WORD O
;ROUTINE TO SAVE ABS LORDER

:PUSH VALUE ONTO STACK
:CALL ROUTINE

;GO SAVE REGISTERS ON THE STRCK
;GET VALUE

; COUNTER
; WORKING REGISTER

F(RH MITg“f%E LOCATION

GO TO PRINT ROUTINE

;RESTORE REGISTERS FROM STACK

; CONTRINS CHARACTER TO BE TYPED

e ————— > sea—

et—



MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 10
DEMJAC.P11 16-MAY-77 13:58 ERROR SERVICE ROUTINE

g E}xa 7 177772 SLDR: Ré LODFLO
1

1§ 1 017776 MOV $17776,R0
gna 1 002140 000004 ngv ’3 9sERRVEC  ;SET TIME OUT TRAP VECTOR
1 gxs TST (RO)+
gié { 28 g? i-an (%)o

I H
13 0021 020000 CMP -%m 4K MACHINE?
HERLE 5 Hepem Doy B o oo
S16 002154 010067 000102 MOV noswm y *SAVE FOR RESTORE ROUTINE
517 gm 012702 002734 MOV 1500. ,R2 ; WORD_COUNT
518 164 012703 010200 MOV s, 0DAR_ R3 : WHE Lonocn IS TO BE STORED
£19 002l 12023 18: MOV (RO)+, [R3)+ :ST
520 0021 DEC R2
S21 002174 BNE 18
% tlmma nosci ‘6&3,{ bLsn.ac :SAVE LAST WORD OF LORDERS
g 4s: I%S kC s RETURN
526 -ROUTINE TO RESTORE LORDER
S27 002210 7 177674 §RLDR: TST LODFLD
628 002214 001001 BNE o3
529 002216 RTS PC
g 016705 000036 2s: MOV SLDR1,RS ¥sr ngr &gsss OF WHERE LORDER IS
532 002224 012704 010200 MOV $LODAR, RY KHERE LORDER 1S STORED
633 002230 012702 002734 MOV $1500. 'R2 % gﬁm
634 0022M 012425 18: MOV (R9)+, [RS)+ {RESTORE
2% 0S50 001 B s
837 12745 MOV (PC)+,~(RS) :RESTORE LAST L ON (SAVED BY SAVE
538 % &mnn LSTLOC: .WORD O :LORDERS ROUTI rfcnaé
639 002246 00NS67 176516 ISR RS, SPRINT GO TO PRINT ROUTINE
S40 002252 002264 SLDRM
S4] 002254 005067 177630 CLR LODFLO
gg 000207 RTS PC :RETURN TO CALLER
g:g 002262 000000 SLDRl1: .WORD O rm%ﬂggongss WHERE LORDERS ARETO BE
S46 002264 047514 042101 0S1105 SLDRM: .ASCIZ 'LOARDER IS nssrohso'<1s><1=>
S47 002272 044440 020123 042522
cyg 052123 0S1117 042105
649 002306 00S0I5 000
550 002312 .EVEN
551 .DIGIT TABL
= = e o 3
G54 002316 032464 45
g% 002320 033466 b Y4
657 MESSAGES
3 ON40S14 0S2123 o4 (ST: LASCII °
559 1S 04 051117 ADRESS: .ASCII 'MEMORY ADDRESS IS °*

002334 020131 042101 0S1104
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-DEMJA-C PDP11/70_MEMORY TEST %1588\%825&00&;{&-” 10:09 PAGE 11

C l
1 16-MAY-77 13:58

foene s

002342 0S1S05 020123 0S1S11
002350 040
002351 030060 DIGITS: .ASCII 00000000’
1 SPACEl: .ASCIZ ' '
002363 120 051501 036523 PASSMG: .ASCII ’PRSS=’
002370 gmn 000 PASSNM: .ASCIZ ' °
7Y .EVEN
002374 000000 PLACE: .WORD O
.SBTTL MEMORY RDORESS TESTS
jTHIS T THIS TEST ADDRESS MEMORY UP TO 128K AND PROVES 'UNIGNESS’ OF ALL
; vgo‘az IN A :gx gm:m THE TEST WRITES INTO EACH MEMORY
'om RESS THE HAT RDDRESS AND THEN CHECKS FOR THE CORRECT
THE TWELVE MOST sxmzrxcnm BITS OF THE LAST AVAILABLE MEMORY ADDRESS
:1S STORED IN RS.
:STARTING T10NS
; L $s=zno
; smcx Ponm:n IS AT 500
l!!“i“lﬂﬁigm AT 162 |O RESTORE LORDERS 343 33 3 3 3 3 3 3 3 3 % % % ¥ ¥
002376 012737 002440 000212 QW ?mn,aoaxa : CHANGE START ADDRESS
002404 012706 KPTR, SP ,ssr UP STRCK PTR
002410 O0N767 177476 sLoR :G0 SAVE MONITOR & LOADERS
002414 004567 176350 an RS, SPRINT :GO TO PRINT ROUTINE
002420 007520 RESLDR
002422 005037 000756 CLR SSERCNT :CLEAR ERROR COUNT
MNE T o8 177570 o gmm ams&hsum O R DISPLAT RECICTER oo
JI37
002440 012706 000S00 START1: MOV %gp & :SET smcx:LS'm”
002444 00S037 004546 CLR wer :CLEAR PARITY ERROR INDICATORS
002450 052737 000014 177746 BIS 814, 98CNTRL :DISABLE CACHE
002456 012727 002440 MOV $STARTI, (PC)+  ;LORD PARITY ERROR RESTART ADDRESS
002462 000000 PERSTRT:éEgRD g"w gomms nsgtmr ADDRESS AFTER PAR ERR
mﬂﬂElmﬁl %‘7/ umuu :524 CLR SSRELOCF ’u':fﬁna na' "soacn”?fon FRCTOR
002474 012737 000S02 000024 MOV $POWN, 98PFVEC  :SET POWER FRIL TRAP VECTOR
002502 00S037 000026 CLR SPFVEC+H2
s CHECK IF renoav HRMGEIENT IS AVAILABLE
002506 00S067 176250 CLR :CLEAR MEM MGMT nvnaneLs INDICATOR
002512 032737 010000 177570 BIT wma J4SWR  :CHECK IF TO RUN WITH MEM MGNT
002520 001020 BNE 18 oouorussr:nmmxr SW12 WAS SET
002522 012737 002562 000004 MOV $1$, I8ERRVEC ssr TIME OUT TRAP
002530 00S037 177572 CLR J8SR0 REFERENCE MEM MGMT
%'l& 005167 176222 COM MMAVA s&‘gr xmacmon 70 -1 IF AVAILABLE
012737 600030 172516 MOV 820, J¥SR3
002546 022737 000020 172516 CMP 820’ J85R3 :DID IT SET?
0C2S54 001002 BNE 1§ " NO--BRANCH
002556 006367 176200 ASL MMAVA 'YES--SET INDICATOR TQ -2
032562 004767 002574 18: JSR PC, . MAMF GO ENABLE PARITY ACTION

;ROUTINE TO WRITE VALUE OF MEMORY ADDRESS INTO MEMORY ARDDRESS

——— -— —— - — ————— . — e —— - i —— . e ol A B = e - G —— ——



FOR

-
RS O S 00N T IO B el 00 Pt 1

617 ;FOR_EXAMPLE ROUTINE WRITES 20000 INTQ LOCAT

20000
w Blﬁ;ﬂi 002626 000004 WRTUP: m mn.amc !E% Migngﬂmﬂ

620 002576 767 002712 JSR PC, LDMMO
B g NOE MRS e W RN e
623 14 01 MOV
g @ % 18: MOV 35 Rszn ug'?: vq. or ADDRESS INTO ADDRESS
000002 ADD T VAL
% 002624 000774 BR mm UNTIL DONE
002 DONED: MOV TKPTR T STACK PIR
£33 0ot Bires DA JSR 33 SFORMS 35 FORMAT ROUTINE
630 002636 O004SE7 176126 JSR RS, mm :GO ro PRINT ROUTINE
631 002642 002322 LST
gg 002644 004767 175230 JSR PC,CRLF
BN ;ROUTINE TO CHECK THAT VALUE OF MEMORY ADDRESS uns mmsn CORRECTLY
635 002650 010701 MOV PC.RI LOAD TRACE REGIS
636 002652 012702 (020000 MOV 820000, R2 ser R2
637 002656 012737 002732 000004 MOV 8OONE 1 | 9SERRVEC :SET TIME OUT TRAP
& % - R SUBTRACT 2
5 b e B K
641 002676 000002 18: ADD 82 RO
g42 002702 Ol MOV (R2)+,R3 :GET WRITTEN VALUE
643 m CMP RO,R3 : CHECK
B4 1 BEQ 2
645 002710 104400 HLT :ERROR! TO DETERMINE WHICH ADDRESS WAS
b 12 -é gn 18
BY 14 1 2 oM -(R2)
648 16 112 CoM (R2)
649 002720 012203 MOV (R2)+,R3
650 002722 CMP RO,R3
651 002724 001764 BEQ 18
g52 002726 104400 Hi
653 :WRITTEN IMPROPERLY EXAMINE R2. NEXT EXAMINE MEM MGMT REGISTER KIPARI
gg :(IF MEM MGMT IS AVAILABLE). ADD R2 AND KIPARI TOGETHER RS SHOWN BELOW
656 : R2-2 0 00X XXX XXX XXX XXX
657 : KIPARI(772342) Y YYY YYY YYY YYY YYY
ggg : ADDRESS 2 222 222 222 222 222 222 222
660 002730 000762 BR 18
gbl 002732 012706 000S00 DONEl: MOV osrxm SP ;SET_STACK
% 002736 010701 MOV PC,RI1 : LOAD mncs nscrsrsn
BEM ;ROUTINE TO WRITE 1'S COMPLEMENT VALUE OF RDDRESS INTO ADDRESS
ﬁ :FOR EXAMPLE ROUTINE WRITES 157777 INTO ADDRESS 20000
667 002740 005767 176016 ST MMAVA :MEMORY MAGNAGEMENT AVAILABLE?
668 002744 001420 BEQ 33
669 00274 013703 172342 MOV J8KIPAR],R3 :FIND LAST ADDRESS IF MEM MANAGE USED
670 002752 ASL R3
671 002754 006303 ASL R3
672 002756 006303 ASL R3




MAINDEC-11-DEMJAR-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 13
% P11 16-MAY-77 13:58 MEMORY RDDRESS TESTS
673 002760 006303 ASL R3
B7Y R
i B RE b e
;3 16 020000 BiC (SP) gSvE 8’1& IF MEMORY xs a ru.??m.s OF 4K
678 002774 062603 ADD (SP)+ R3
gg 002776 012737 00S6S50 000250 Bgv sMMABt1, 3sMMVEC ;SET ABORT VECTOR
o BOh B ooe w2 M ResLAST FODRESS
% maoiz 005103 :l-:g % R.g'm : COMPLEMENT VALUE IN R3
2N D020 n“a:ma”3 e MOV R3. -(R2) :WRITE COMPLIMENT VALUE INTO ADDRESS
686 00302 163003 BVS DOME3
687 003026 020227 017776 CMP Re, 817776
% 003032 001371 BNE 1S
690 .SET UP TO CHECK COMPLEMENT DATA WRITTEN DOWN
R pe kY sy
& @ %5755 175716 1ST mhv& koagx xrm S AVAIL
Eg 00304 015;37“ 000200 172342 5'53 3.003:«19:1:1 : INIT KIPAR]
6% 003054 012737 005616 000250 MOV sMMABTO, ISMMVEC :SET ABORT VECTOR
697 003062 012737 003122 000004 1S 8DONEY , JSERRVEC
698 003070 012702 020000 MOV 820000 R2 :FIRST ADDRESS
9?3 mm 010‘%16 '38: %’m FIRST DATA (COM OF RDDRESS)
SEnBims . 8 Bm 0
703 ug MOV (R2)+,R3 :GET VALUE
704 00311 CMP RO,R3 : CHECK
705 003114 001773 BEQ 28
706 003116 104400 HLT
707 003120 000771 BR 28
7% 003122 000240 DONEY: NOP
710 .ROUTINE TO WRITE BANK # INTO ALL ADDRESSES IN A 4K BANK
711 003124 012737 003172 0000OM MOV 8DONEYA, JSERRVEC; SET TIME OUT TRAP VECTOR
712 003132 010701 MOV Pc R1
713 003134 004767 002354 JSR LDMMO
714 003140 012737 005616 000250 MOV mﬁnem JSMMVEC
715 003146 012702 020000 MOV 20000, R2
71 %135 DOS00C CLR RO
71 154 0C 18: INC RO :RO WILL BE DATA WRITTEN
718 003156 012704 010000 MOV $4096. , RY *SET 4K COUNTER
719 003162 010022 2§: MOV RO, (R2}+ ‘WRITE BANK # INTO ALL ADDRESSES
720 003164 00S304 DEC RY
72l 003166 001375 2
;gg 003170 000771 BR 1$
;gws 003172 022626 DONEYA: CMP (SP)+, (SP)+ :ADJUST STACK PTR
726 :CHECK THAT DATA WRITTEN ABOVE CAN BE READ
727 003174 012737 003242 000004 MOV $DONEYS , J8ERRVEC
728 010701 MOV PC.RI

e —— — —— —— . —— - - - - — e e B w - ———
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MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046)_ _12-JUL-77 10:09 PAGE 14

P11  16-MAY-77 13:58 MEMORY ADDRESS TESTS
003204 004767 002304 JSR PC,LDMMO
;3:: gm 020000 MOV agbmo,na
735 ooaai" 18 ?'ﬁcR
733 12704 010000 MOV $4096. , R4
7 12203 28: MOV (R2)+,R3
735 003226 (020003 CNP RO,R3
% ﬁ tlmum E? +4
738 msamuuu DEC RY
790 009 oot R 58
77:‘_1! 5'&..?"2 022626 DONE4B: CMP (SP)+, (SP)+
743 :ROUTINE TO WRITE CONSTANT DATA INTO 4K
794 :BANK STRRTING unu msr MEMORY LOCATION
745 003244 010701 MOV
746 00324 012737 00S650 000250 MOV m‘nan JSMMVEC
747 003254 162702 000002 SUB
748 003260 00S000 CLR no
749 003262 005300 18: DEC RO
750 003264 012704 010000 MOV 84096. ,RY
751 003270 010042 28: MOV RO, -(R2)
% OI7e bogags 017776 g",,ﬁ 22“.‘1“’77-,5 CHECK IF DONE
754 % glumaa BEQ DOREYC
755 003302 005304 DEC RY
756 003304 001371 BNE 2
g 003306 000765 BR 18
759 003310 012737 003422 000004 DONE4C: MOV 8DONE4D, 38ERRVEC
760 003316 010701 MOV PC,RI
761 003320 004767 002170 JSR PC’LOMMO
762 003324 012737 00S6l6 000250 MOV $MMABTO, J8MMVEC ;SET ABORT VECTOR
763 (003332 012702 020000 MOV 20000, R2
764 003336 022704 010000 18: CMP $49096. , R4 :CHECK IF WRITE ABOVE STARTED ON
765 ;4K BOUNDARY
oo & 0ieal3 By CR2)e.R3
768 003346 Samoa CMP RO,R3’
769 003350 001402 BEQ 4$
770 003352 104400 HLT
771 003354 (000406 BR 13
7e B i . G
774 003362 012203 MOV (R2)+,R3
ol & ge
777 % 104400 HLT
778 003372 005204 5§: INC RY
779 003374 001360 BNE 18
780 003376 005200 2§: INC RO
781 m 012704 010000 MOV $4096. , R4
782 12203 3s: MOV (R2)+,R3
783 003406 CMP RO,R3’
784 003410 001401 BEQ L +4




SRR REERERRERERYBRRRSSS

mc H-M{E:&WUSOSEMY TEST mcn&y W?TE&SJUL 77I 010809 PRGE 15

104400

§§§§§§§§§§§§33H§@§§§§§

€D COCD D D
Pt et s ot n
LW—0O

o
e o §ooe
n

003412
003414

1

000042

000001

000S00
000014
001676
003726
177776

001756

177776
00S46M
003472

oo4212

177746

175260

175156

HLT
DEC RY
B R
DONEYD: cn; (SP)+, (SP)+ .
aE "c'?m mo srna' nc'crsu mmgv"oon AA MODES
aal §m :BRANCH IF NOT IN QV MODE
:SET ENDCT TO DO 1 PRSS ONLY IN QV
s THIS TE um < °¢5‘ no%sg SN TEST PATT ms THROUGHOUT
pEnoey &o .é& S TTAT THEY AN BE WRITTEN AND RE
bec n : $STKPTR ;P ser STACK PTR
axs m aecﬂ RL o SRBLE CACHE
% cxsuz Pmm ACTION
Bl CLR ( 327 rﬁx cgu &a T0 WRITE NORMAL 3X9 PAT
" CMP o-a MMAVA .22 BIT MODE

T

; WRITE 3 XOR 9 TEST PATTERN x?zTMTIM RT

A

gg'tmncm %S-W?ETW MARGINS

RDDRESS 20000
TY MEMORY IS AVAILABLE,
ITY ME IS AVAILABLE.

: THE cclagc TENTS o:i'npggmr IFLgu/NOT 0 INDICATE IF NORMAL/MODIFIED PATTERN
0&:2‘ = Sri 5 :SET STRCK PTR
ﬁ" E 7 s mm}s TRACE mrs
MOV (SP) . 3551-« ﬁaw m ' ou STACK
CLR -(ép) WORD BLOCKS TO WRITE
JSR PC,.3X9 cnu. noum: T0 WRITE 3XOR9 PATTERN
.CHECK 3 XOR 9 TEST PATTERN WRITTEN ARBOVE
OONE7: MOV $ERRTRP, 98ERRVEC
MOV b(SP),RO ’%fm gss BLOCKS WRITTEN
NEG RO ; Tuo omu:r:
MOV RO, (PC)+ ; zag BLOCKS
WDS.256:.WMORD O ; 8 OF 256 WORD BLOCKS IN MEM.
MOV $STKPTR, SP :SET s ACK P
MOV PC,R1 :SET SCOPE m
MOV 81 -(SP) :PUSH BANK 8 ON THE STAC
MOV RO, -(5P) :PUSH 8 OF 256. WORD a;orxs TO WRITE
JSR PC...3x9 ) crccx DATA WRITTEN
s SETUP TO RUN MODIFIED 3 XOR 9 PATTERN IF PARITY MEMORY IS AVAILABLE
c;e  MMAVA
ago émnvn :BRANCH IF PARITY MEMORY IS NOT AVRIL
18: ST J8PARPAT :BRANCH IF PARITY PAT JUST WRITTEN

— — i —— — a—




J0P
B R G T R R 7
ol

EEEREEL R L N RRERRRRRE R At daf il r s s £ X

i |

00365€
ik X%

%&'

003710

-

003714

\
—
o

)

R

28
T

8¢
3

B

012706
012737

81278

00S046
004767

016701

012737

ocuas;

172304
172344

8
% mmr ;SET INDICATOR TO WRITE 3X9 PAR PAT
REPERT TEST USING MODIFIED 3X9 PATTERN

BSRITE BA0R 13 TEST PATIERN STARTING AT AORESS 40000
K
B B DR ow e

CLR -(8p) PUSH 8 OF BANKS TO WRITE ON THE STACK

ISR PC,.BX13 co TO ROUTINE TO WRITE DATA
BONES' °m8“ - IE?’ FRTIERN “""EEV E?BXE

macs mrsm
osﬁmnp amvsc

nov 82, -(SP}

NEG RY

BIC #1,RY :SET YK BANK COUNT TO 8K INCREMENT

ﬁeoe 23"‘}2,, ) :DO NOT CHECK IF ONLY 12K

TSR PC...8X13 :GO CHECK 8 XOR 13 PATTERN WRITTEN ABOVE
DONE10: RESET :DISABLE MEM MGMT AND PARITY ACTION

.SBTTL__RANDOM DATA,ROTATING 1/0 TESTS
:RANDOM DATA TEST. THIS TEST MOVES THE PROGRAM CODE THROUGHOUT MEMORY

RANTST: MOV PC,R1 :SET TRACE POINTER
no 878 98ERRVEC  :;SET TIME OUT TRAP
TST MMAVA :CHECK IF MEM MGMT IS AVAILABLE
BEQ 18 :BRANCH IF NOT AVAI
JSR PC, LDMMO GO SET UP MEM MGMT
INCB  3sKIPDRO+1 "ALLOW 4K ADDRESSING IN FIRST 4K
MOV 8200%256. -400+UPRM, 38KIPDR2  ;SET KIPDR2=RW UP 200 BLOCKS
MOV 8400, 98K i
18: MOV 20000, R2 :SET *T0’ ADDRESS POINTER
CLR RY :SET 'FROM’ RODRESS POINTER
25: MOV 82048. RS :SET 4K WORD COUNT
3S: MOV (RY)+, LR2)+ : MOVE
MOV (R4)+, (R2)+
DEC RS : DECREMENT 4K WORD COUNTER
BNE 33
MOV #$4096. -PLACE+1,RS ssr «m uono COUNTER
4§: MOV -(R4) ,RO & %o
MOV -(R2) ,R3 !
gEnz gg,na cooo 8 'BAD’ DATA
ST (R2)+ STEP SS FOR ERROR ROUTINE
HLT :REPORT
ST -(R2) nesronc ADDRESS POINTER
5§: DEC R? REMENT 4K WORD COUNTER
BNE Y UNTIL YK WORDS CHECKED



Pt F £ ¥ 353 R A

m%ii“""iﬁ:ﬁa’?"%‘ [S7HEMORY TEST oo @%A%%miﬁc‘?‘o’?ss#& i

§§§ﬁ§§¥§

DOD D
e b e
W=D

919

004070
004102
0Ou1 12
004114
84153

27977933
odF RRKBESES

§

223

Sl

5353558

$ 5

B

o8R8
=0

S

i

174726

172342
1723

003264

177746

o2
INC

6S: g
78: m

ROTRTIM 0 TEST.

ROTD: MOV
MOV
MOV
JSR
MOV
MOV

G2

T AR Re
f IPAR2

.,R2 ; STEP RDDRESS
S B B e

A

-(SP)

THIS TE?T ROTATES A SINGLE 'O’ THROUGH MEMORY

8] ggTan =i
; norzﬁs. WORD BLOCKS IN MEMORY
'%"‘é&’,ﬁ“‘m MEMORY

sSET STARTING BANK #

B St o e o o

;ROTATING 1 TEST THIS TEST ROTATES A SINGLE ’1' BIT THROUGH ALL OF

:ME
ROT1:

¥2234330

-END OF CYCLE
gND:  RESET
BIC

MOV
INC

-

ENDCT:
BEQ
ASTERISK
JMP

g gg%

JSR
;N)HSG
STB
BPL
MOV
BEQ
JSR
SENDARD: JSR
NOP

NOP
NOP

épc)+,acpc)+
ICNT

DONE

RS, SPRINT

J¥BEGINI

RS, SPRINT

aurps

gcqa RO
INISH

PC, SRLOR
PC, (RO)

TANT
Pl.SH STM ING BANK ONTO STACK
% Ssg WORD H.(X:KS IN MEMORY
0 LT B et fee

sSET
SET STMTIM BANK 8

8 OF 256. WORD QOCKS TO CHECK
GO ROTRTE A *1" BIT THROUGHOUT MEMORY

RESET MACHINE TO KEY-STFRT STATE
Rt
;CHECK_FOR LAST PRSS
s MAKE S

: ADDRESS
;aamc IF LAST PASS COMPLETED
:GO TO PRINT ROUTINE

;GO TO PRINT ROUTINE
;WAIT FOR BELL TO RING
;GET DECTAPE MONITOR RETURN RDDRESS

;RESTORE MONITOR & LOADERS
;GO TO DECTAPE MONITOR

- — . o —— —
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MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(1046)

DEMJARC.P11 16-MAY-77 13:58

004270 000167

B g
004300 010203
Lo
00N31Y
004316
004320

004322 02020
004324
00u 326
00N
00M

5

004342
O04344

004346
004350
004352

[=]
Y b=
"y
~

=
= ) bt P

i

384

SR BARELA il a7

R
=8
i

N B

0043SY
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RANDOM DATA,ROTATING 1/0 TESTS
FINISH: JMP START!

12-JUL-77 10:09 PAGE 18

.SBTTL PROGRAM SUBROUTINES
.SBTTL RELOCATION Raé&lis

+ROUTINE TO RELWRT?

RELOC: MOV
MOV (ns he
- X
MOV m.aatgv:c
CLR RY
TST (R3)+

18: MOV (RO)+, (R2)+
CMP R2,R3
BNE 1S

3
<
R
3

o
2
i
a\a

;GET FROM ADDRESS
;GET TO ADDRESS

; OUT TRAP
:CLEAR RELOCATION SUCCESSFUL INDICATOR
: IF MEMORY 1S AVAILABLE

BEQ S :BRANCH IF DONE
CMP -(RO),-(R2) :CHECK THAT DATA WAS RELOCATED PROPERLY
Eg 553 :CHECK IF RELOCATING BACK TO 000000
HLT s ERROR! CANNOT RELOCATE PROGRAM CODE
i :TO UPPER MEMORY BANK PROPERLY
BR 23 :CONTINUE RELOCATING AT YOUR PERIL
38: HALT :ERROR! CANNOT RELOCATE CODE BACK TO
- :TO 000000 PROPERLY
4§: cMP (SP)+, (SP)+ :RESTORE STRCK PTR
o
X MOV SRELOCF ,R2 sGET SS OF RELOCATION FACTOR
ADD (RS),R2’ :ADD FACTOR
MOV (RS)4, (R2) %oggm RELOCF NOW CONTRINS RELOCATION
RTS g :RETURN, R4=-1 IF NO RELOCATION
nour(x,Fri nr:gosa.ocms PROGRAM CODE FROM ORIGINAL POSITION (0-4K) TO
thocpnov 'ueoooo -SET UP TO SCAN FOR TOP OF MEMORY
MOV mém,mmvtc
18: ADD $20000, RO s INCREMENT SCAN ADDRESS
SEC :SET TIME OUT INDICATOR
ST (RO) :CHECK FOR EXISTANT MEMORY
BCC 18 :7C" WILL BE CLEAR IF MEMORY EXISTS
MOV SERRTRP, 8ERRVEC'
SUB $20000, RO :ADJUST TO LAST EXISTANT 4K
?g.y gg,&sm ,RELPnssocggLoca 10N ACDRESS TO RELOC ROUTINE
ooocooo : FROM nosns' ggnn 0
28: JWORD O :TO LAST 4K BANK
'Inssfocn RS, SPRINT :GO TO PRINT ROUTINE

MOV 2s,-(SP)

;PASS TO 02R ROUTINE

—r e e —— —— = - e =



C-11-DEMJA-C POP11/70 MEMORY TEST MACY1l 30(1046) l2-JUL-77 10:09 PAGE 19

nen: P11 16-MAY-77 13:58 RELOCATION ROUTINES

1 , (SP)

ol B R

wxé 004472 ;& % & %:%’35 rﬂ SS IN 3§ BELOW

s o Bk 2 At e O

1014 OO4S0M 3s WORD O com NS amm PC

igig mmxe 066716 177734 sgg gg.(sm sADJUST RETURN PC

1017

1018 .SBTTL MA/MF PARITY ERROR SERVICE ROUT

1080 ‘noongss m“xﬁc‘“ ﬁm Y ERROR_ RN THE nquasnsis 1< OCHTED THE ROUTINE

1055 004514 010067 000170 vy T sn%é oy ESVE“""‘ B o

1023 004520 012700 004712 - " MOV 8SAVRO+2, RO

1024 004524 010120 MOV R1, (RO)+

1025 004526 Ol MOV R2, (RO)+

1026 00M530 010320 MOV R3, (RO)+

i ﬁ 10420 % m,gm}:

{ a0ia3e mﬁg&mg 174226 ggm %:u'iﬂm :GO TO PRINT ROUTINE

103 005027 (PC)+ :C PAR INDICATORS

0% ouete 050 PEFLG: BVTE 0 ‘?“mﬂlmmp&

1033 % 000 PENFLG: .BYTE O Eg m/m DETECTED ON SCAN

1034 012737 004616 000114 MOV #23, J8PARVEC TRAP

{g:g 00M556 012737 g4 000004 Eﬂ' ;aws,auemvsc ser TIME OUT TRAP VECTOR

i% m-osnu”“ munsxw: E'E e EE 1:' %Iirmugr"m“”xlwn e

1039 00M574 00N767 000714 JSR PC,LDMMO :SET UP MEM MGMT

1040 004600 105237 172301 INCB  J#KIPDRO+1 *ALLOW FULL 4K

10 Qels gisop O0se:s Ooo2S0 o BOY R TTVEC RN ALL MOORESSES T VECTOR

1043 00ON61Y 000776 - BR 1s '’ ’

{% mw ‘ﬁ% 177724 2% "nga %.sgn.c :SET PARITY ERROR FOUND INDICATOR

i%’ 00N624 104400 E'f} . s PARITY ! ADORESS+2 IS IN R2

1048 WMEEE mnuunua 38: NOP ,Icnseﬁu” 'r m.src'"nst TO EXAMINE PARITY REGS

1049 004632 00S067 177710 CLR PEFLG :CLEAR PARITY ERROR INDICATORS

igesitll Wma 012706 (000S00 MoV $STKPTR, SP ‘RESET STACK PTR

1052 004644 gn”"? 000512 JSR PC, . MAMF ;GO _ENABLE PARITY ERROR DETECTION

ig'a 00M6S50 000177 175606 WP SPERSTRT *RESTART SELECTED PROGRAM

1055 .SERVICE ROUTINE IF PARITY ERROR NOT DETECTED ON SCAN

}%g 004654 % 177666 4s: B,sina % LG gﬁcmr PARITY ERROR WAS

i%g oov-nsasn ecs ?el.amma (mnooaIJ D008 % 25555 - BGFEIEKP(I: “frm‘ -

1060 004672 110667 177651 MOVB  SP.PENFLG 'sn IND = NO PAR ERROR DETECTED ON SCAN

{ggé w‘m'ﬁ?@ omsaw' mg 174066 g&gm RS, SPRINT :G0 TO PRINT ROUTINE

&3 g% 104400 w g ;ERROR! PARITY ERROR NOT DETECTED ON SCAN

|
|
|
|
|
i
i

s o, e—
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~DEMJA-C POP1./70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 1?0‘! PAGE 20
16-MAY-77 13:58 MA/MF PARITY ERROR SERVICE ROUTINE

%%EMTRINS THE SAVED CONTENTS OF RO-RS WHEN THE
S‘WRI‘
SAVR2:

il
11

00M724 095015 O mqszs PRRERR: .ASCIZ <15>¢<12)>'PARITY ERROR’<15><12>
0S4S2% OM 0s112
051117 1 000
116 117 043040 NOFIND: .ASCIZ ’'NOT FOUND ON SCAN’<15>¢12>
00N752 0S2517 042116 047440
004760 020116 041523 047101
004766 00S01S
004772 .EVEN
177740 MEMLO=177740
177742 MEMHI=177742
17779 MEMERR=177744
7 177550 .22PAR: rsr PEFLG : HERE BEFORE
007483 13 ,%“F
%1 “ %r gem ;s--oammmmoa
3“18557 1% 18: LG :SET PARITY ERROR FLAG
00S737 177570 rsr J85UR *HALT ON ERROR?
100001 ﬁr 1008 ;gggncn IF NO
c 8‘1’% 177794 1008: MOV SWMEMERR, -(SP) ;SAVE MEMORY ERROR REG
i 013701 177740 MOV ‘:,“Eﬂ:,?-%}_ : T%KRETPEPMITY
05032 01 1777492 MOV 3
5 011 1777494 MOV (SP),a8MEMERR  ;CLEAR THE ERROR REG
00S0M2 032737 020000 177570 BIT 881713, J4SkR xmmnmmom
00S0S0 001071 a& é :BRANCH IF YES
005052 QOMSE7 173712 PRI I TY R SPRINT
005056 DOM724 PARERR
;PRINT *PC=
00S060 0O4S6? 173704 JSR RS, SPRINT
005064 001475 ERRPC
005066 016646 000002 MOV 2(SP),~(SP) :GET PC AT TIME OF PARITY ERROR
005072 066716 173666 ADD ocF, (5P)
005076 004767 174712 JSR ,02R’
005102 004567 173662 ISR ' SPRINT
005106 002361 SPACE
:CHANGE 22-BIT ADDRESS TO OCTAL-RCSII
guo 012700 002351 | MOV :gxcxrs.no
114 012704 000010 MOV . .RY
%xg 12705 000003 gg: MOV 83, RS
1 : CLR R3
005126 006301 4§: ASL Rl
005130 106102 Z ROLB R2
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12-JU-77 10:09 PAGE 21

ERROR SERVICE ROUTINE

)

MI%Y

13:58

MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(
16-MAY-

DEMJRC.PLI

—— —— -— — - — e e ——— - —————

, (RO)+
\Js ARaRAARA"
RO
I
; CHE
1 BE

ﬁ?m

;PRINT THE

-
THER.

o E 2 8% 55 mmmmm mw

@ Elmm( ImE Y” w I«u

b Lo 1 TR - o
£ cegd SN N NN N A

mmmmmmmmmmmmmm mmmmmmmmmmmnmmmmm mw i 283 mm 5

s PRINT
;PRINT
5
1018:
fAR
MARGI
HORMAL
LCRNT:
HCRNT:

FoSRT
mm mm&
mmmmmm 5

S EE
ws 4

043522 MARMSG: .ASCIZ
EVEN
MAMF

1B g
i =1 Ny

LERENRAMRLNEERL 2T YT VPRSPTRARATRAGRABSUB I BRBRERSNOL L

b b e L L e e e D e e L L D e e L L e e T B e e e e e e e e e T I L Ll e e e L T e e L L e D ]
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032737 000040 177570
001007

- me —mem= - ———e e — cam — ——— B P ———— S




CO3

. MAINDEC-11-DEMJR-C PDP1i/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PRGE 22
DEMJAC.P11  16-MAY-77 13:58 MA pax#%moi sighce nour??c
1177 :ENABLE PARITY ERROR DETECTION
H;g 005372 042737 000002 177746 BIC 82, J8CNTRL Egﬁgﬂ%lmm PARITY ERROR
1180 0OSY00 012767 000001 0000S6 MOV 81, PARAVA 1SET TY ¥scnon INDICATOR
1181 00S406 0OONOS BR
ug -gxsmu PARITY ng{cnou
Haw “‘5"{2 ? 000002 177746 IS: ﬁ 33! sON 1) Pa%w %ﬁ?w?mxcmon
1185 s gl :SET-UP PARITY ERROR SERVICE TRAP 15—9[7 -aﬁ
1186 : ADORESSING MODES
Ha? 00S422 012737 O0ONSIY 000114 2S: MOV 8. PARSRV,, J8PARVEC @7 uéa-m ADDRESS PARITY
ua 00SN30 012737 000340 000116 MOV 8340, ISPARVEC+2 me u:g ON TRAP
1190 005436 %zg 177776 173316 g -2, :22-8IT 1 ”
1191 gmg 1 3s : 'xfuﬁs 0
1192 012737 004772 000114 MOV 8. 22PAR, J8PARVEC SET-UP 22-BIT ADORESS PARITY
8 i Mt e
1199 00SYS4 012737 000340 000116 MOV $340, 8PARVEC+2 ; PRIORI ON TRAP
1195 msuss 38: - RTS EC ;ETI.IRN e
h% WUPNS. - Ao v 55“3 %WQ%TW ?s S?mm
ﬂ% :1 - PARITY ERROR DETECTION IS ENABLED
iam T IN ROUTINE
1 'ROUTIIE':ig sb"rﬁ mag't'
{eag 177750 MAINTRG=177750
1205 00S466 016700 173260 MARGIN: MOV CNT, RO ;:§§cam
1 72 R 'F TER
1 E‘m % 00S506 177750 %va B(RO), 3sMAINTS ;E% MAINTENANCE REG.
1208 005502 077201 18: S08 R2, 1S
iam 00S50M4 000207 RTS PC
1211 000 MRGNTB: . 0 s NORMAL
1212 % 004 .gr 4 :ERRLY STROBE
1213 00S510 006 .BYTE & :LATE STROBE
1214 n,-;.. 010 .gvr 12 :LOM CURRENT
1215 00551 012 BYTE | HIGH NT
1216 005513 000 BYTE O : NORMAL
1217
1218
1219 .SBTTL MEM MGMT ROUTINES
1220 -ROUTINE TO INITIALIZE MEMORY MANAGEMENT REGISTERS
1221 00SS5IN4 000240 (DMMO: NOP
1222 00S516 _*7' 173240 523 rln‘nvn
37 172516 MOV 820, J8SR3 .22 BIT MODE
37 % 172300 MOV 8177%256 . -M00+UPIRW, 8KIPORO  ;SET KIPDRO=RW UP 177 BLOCKS
172302 E'f\a' 2 .=400+UP+RW, 38KIPDR1  ;SET KIPOR1=RW UP 200 BLOCKS
6;33“ 172316 %5 20 400+UP+RW, 38KIPDR? SET KIPDR7=RW UP 200 BLOCKS
1723903 CLR 5%«“?;&8' : '
172342 MOV 8200, 38K IPAR1
177600 172356 MOV #177600, 38KIPAR?

e ——— — ——— -~ = - -
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/70 _MEMORY TEST
13:58

177572

172342

177572

172342

177572

172304
172306

0002S0
177572

172344
172346

177572

MACY11l 30(1046) 12-JUL-77 10:09 PARGE 23
MEM MGMT ROUTINES
Nngpy #1,345R0 :ENABLE MEM MGMT
18: RTS PC
. MANRGEMENT T ROUTINE FOR WRITE UP
ARDT0) RO CErER 000 R2 RESET Ao
ADD 8200, JBKIPARL  ;RADVANCE TO NEXT 4K
MOV J¥SR2, (SP) RETURN TO INSTRUCTION THAT
’%5 98SR0 :DI MEM MGMT
81, 38SR0 : MEM MGMT
RTI :CAUSED THE ABORT
:MEM MGMT ABORT SERVICE FOR WRITE
MMABTL: MOV ﬂooéo RZ ;,£55C T R2
SUB goo.abnm
BEQ
MOV J8SR2, (SP)
2?‘1’ 81, 3%5R0 :ENABLE MEM MGMT
cs:
CLR J8SRO :DISABLE MEM MGMT
Bﬁ' 8V, 2(SP)
R
.ROUTINE TO SET UP MEMORY MANAGEMENT FOR PATTERN TESTS
§TMM2: TST R2 :CHECK IF TESTING BANK & O
ggo 28 :EXIT IF BANK 8 O
T NMAVA
BNE 18 :BRANCH IF MEM MGMT AVAILABLE
ROR R :ADJUST ADDRESS
ROR R2
ROR R
ROR RZ
RTS PC : RETURN
18: ISR PC, LDMMO :GO MAKE INITIAL SET UP
SWAB  R2
ROR R2
MOV 8K IPAR2
ADD
MOV R2, 38KIPAR3
MOV 8200%256 . -400+UP+RW, 38KIPDR2  ;SET KIPDR2=RW UP 200 BLOCKS
MOV oen?n .-400+UP+RW. 98KIPDR3  :SET KIPDR3=RW UP 200 BLOCKS
CLR 8K
MOV $40000, R2
MOV SMMABT2, I$MMVEC
MOV gé.acsnﬁ :ENABLE MEM MGMT
es: RTS
.ROUTINE TO SERVICE B8 XOR 13 RBORTS
MMABT2: NOP
MOV #$40000, R2
AND #400, 96K IPAR2
AUD $400. 38K 1P
MOV J4SR2, (SP) .SET RETURN TO INSTRUCTION THAT ABORTED
MOV 81, 385R0 :ENRBLE MEM MGMT



MAINDEC-11-DEMJR-C POP 1770 MEMORY TEST MACY1l 30(1046) lE-JLL-7; 1909 PRGE 24

DEMJAC.P11 16-MAY-77 13:58 MEM MGMT ROUTINES
1289 006062 000002 RTI
1290

3 593"*39 dhurh 003 DQKCH A vorse res earremy
i% ' &KCNT -(SP) Eﬁﬂ %1’ W BLOCK COUNT ON STRCK

1297 006064 016602 000DOY .3X9: MOV 4(SP),R2 :GET STARTING BANK #

1 7 177620 JSR | STHME

1 CLR

{:m 006100 allsma 28: na'” :RO (0) AND R3 (~1) IS THE on WRITTEN
7 17536M ST PRRPAT : H IF PARITY MEMORY PATTERN IS

;w SRl 8 ! 20 18 ROT 10 BE WATTTEN

1305 006110 012700 00040l MOV 401, RO :WRITE Pnnm 9 PATTERN

i 006114 gmm 000020 18: MOV 816. | RY :EACH WRITES 256. WORDS

1308 006120 010022 28: MOV RO, (R2)+

1309 006122 010022 MOV RO, (R2)+

1310 006124 010022 MOV RO, (R2)+

{3{5 006126 010022 MOV RO. (R2)+

1313 006130 010022 MOV RO, (R2)+

1314 006132 010022 MOV RO, (R2)+

131S 006134 010022 MOV R0, (R2)+

ig{. 006136 010022 MOV RO, (R2)+

1318 006IN0 010322 MOV R3, (R2)+

1319 006i42 010322 MOV R3. (R2)+

1320 006Iv4 010322 MOV R3. (R2)+

i% 00bl4e 010322 MOV R3) (R2)+

1323 006150 010322 MOV R3, (R2)+

1324 006152 010322 MOV R3, (R2)+

1325 006154 010322 MOV R3, (R2)+

}% 006156 01032z MOV R3, (R2)+

1 160 DEC RY

1 162 %ﬂ BNE 28

1330 006164 005100 COM RO

1331 006166 005103 COM R3

332 006170 005767 175276 ST PRARPAT :BRANCH IF PARITY MEMORY PATTERN IS

% 006174 001402 BEQ 3s :NOT TO BE WRITTEN

1335 006176 004767 000014 JSR PC, . XOR39 :G0 GET CONSTANTS

133 006202 00S366 000002 3s: DEC (ém :DECREMENT 256. WORD BLOCK COUNT

1337 006206 001342 BNE

1338 006210 012616 MOV (sm+ (SP) :RDJUST STACK

1339 006212 012616 MOV (5P)+. (5P)

ié“q’? 006214 000207 RTS PC

iaa::g 22.9}%5‘ T0 SET CONSTANTS FOR WRITING/CHECKING 3 XOR PATTERN WITH

1344 006216 032702 000020 " XOR39: BIT %20,R2 .CHECK BIT 3



MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACYll 30(1046)

DEMJAC.P11
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P RRE R 3253
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&

P e Pt o Bt P P Pt bt Bt s Pt o B Pt bt b b= e = e b b = b= b =

006304
006306
Jo0B312
006316
OO 322
006326
006350
006334
006336
006340
006344
0063s0
006352
006360
006362
006364
006366
006372
006374
006402

16-MAY-77 13:58

001404

oten

3

0 s
L
OE

3

=

:

3

i

88 2
3

8
g

s

012203
001403

fe

g
g

012202

002000

002000
172506

172476

77777
0l

000401
177777

001104

177366

172420

000040
175122

177640

i7esle

172576

12-JuL-
3 XOR 9 ROUTINES
31s1 E?? .em?.axso R2
wiiE )
.31s0: BIT R2
BEQ .3159
.3NOT9: TST ICOUNT
anf LDCOMP
BN L
.3159: TST ICOUNT
LDCOMP %v Lu: :
MOV ﬂél?ga
RTS PC
LDNORM: MOV $401, RO
MOV s-1,R3
RTS PC
;ROUTINE TO CHECK 3 XOR 9 WORST
:CALL: MOV BANKS, - (SP)
: MOV aLKcu'r -(SP)
; JSR ..3%9
..3X9: NOP
JSR PC, CKSKR
. CHECK WORST CASE PﬂTTERN
Is: MOV 2(SP),
MOV 4(SP) RE
JSR PC, STHMZ
CLR RO’
ST TCOUNT
BPL ,+4
coM RO
cs: MOV 832.,RS
3s: ST PARPAT
BEQ 308
ISR PC, .XOR39
308:
MOV (R2)+,R3
CMP RO,R3’
BEQ .+10
CLR Z(5P)
JSR PC, ERROR
MOV (R2)+,R3
CMP RO,R3
BEQ .+l0
CLR ~{5P)
TSR PC,ERROR
MOV (R2)+,R3

;BRANCH IF BIT 3 =0
;CHECK BIT 9

'BRANCH IF BIT 9 =0
jCHECK BIT 9

: dr vm oa rsn DATA
fcrtcx TF NORMEL OR com.srsm DATA
!60 LOAD CONSTANTS

'EET ¢ CONSTANTS

; RETURN
;LOAD NORMAL CONSTANTS

CASE NOISE PATTERN

;PUSH STARTING BANK 8 ONTO_STACK
sAND 266. WORD BLOACK COUNT
s CALL POUTINE

;GO CHECK SWITCH REGISTER

;GET 256. BLOCK WORD COUNT
GET FIRST BANK &
GO _SET UP MEM mm
SFT CHECK WORD
ICG.NT IS NEG AM CHECKING COMP-

50 CO!PLEPENT CHECK WORD
:SET 256. WORD COUNTER

;BRANCH IF PARITY MEMORY PATTERN IS
iNOT TO BE CHECKED

;GO GET CONSTANT

;GET TEST DATA
;COMPARE WITH CHECK WORD

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

;GET TEST DATA
;COMPARE WITH CHECK WORD

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

:GET TEST DATA

—— e D — . ——— " ——

— —— —————



MAINDEC-11-DEMJR-C PDP11/70 MEMORY TEST MACY1l 30(1046) 12-JUL-77 10:09 PAGE 26
DEMJ .Pli 16-MRY-77 13:58 3 XO0R 9 OU??

1401 uoa:xo uaogoa CMP ng R3 s COMPARE WITH CHECK WORD
RE %niﬁ M EES Z(5P) sPUSH FAKE srmus ON THE STAC

1404 006416 O0ON767 172562 JSR PC, ERROR :ERROR! MEM DATA (R3) NOT = rssr DATA
*3&‘3 : (RO), RADORE -(na -2

1407 006422 012203 MOV (R2)+,R3 ;GET TEST DATA

i:gg %@ % gsnz “9153 :COMPARE WITH CHECK WORD

1410 006430 00504 CLR ~(5P) :PUSH FAKE STATUS ON THE STACK

1411 006432 004767 172546 JSR PC,ERROR :ERROR! MEM DATA (R3) NOT = TEST DATA
mg : (RO), ADDORESS=(R2)-2

1414 006436 012203 MOV (R2)+,R3 :GET TEST DATA

1415 006440 020003 CMP RO,R3 :COMPARE WITH CHECK WORD

1416 006442 001403 BEQ .+10

1417 DO6YYY 0OSO46 CLR ~(5P) - PUSH ma»: STATUS ON THE STACK

1418 006446 004767 172532 ISR PC, ERROR ERROR! MEM DATA (R3) NOT = TEST DATA
iﬁéﬁ : (RO), §5=(R2)-2

1421 DO&YS2 012203 MOV (R2)+,R3 ;GET TEST DATA

1422 020003 CMP RO, R3 COMPARE WITH CHECK WORD

1423 006456 001403 BEQ .+10

1424 006460 005046 CLR ~(5P) :PUSH FAKE STATUS ON THE STACK

1425 006462 004767 172516 JSR PC, ERROR :ERROR! MEM DATA (R3) NOT = TEST DATA
i:% : (RO), ADDRESS=(R2)-2

1428 006466 012203 MOV (R2)+,R3 ;GET_TEST DATA

1429 006470 020003 CMP RO,R3 : COMPARE WITH CHECK WORD

1430 006472 001403 BEQ .+10

1431 006474 00504 CLR ~(SP) :PUSH FAKE STATUS ON THE STACK

1432 006476 004767 172502 JSR PC, ERROR :ERROR! MEM DATA (R3) NGT = TEST DATA
{3333 : (RO), RDDRESS=(R2)-2

1435 006502 012203 MOV (R2)+,R3 :GET TEST DATA

1436 006504 (020003 CMP RO,R3 :COMPARE WITH CHECK WORD

1437 006506 001403 BEQ +10

1438 006510 005046 CLR ~(SP) ;PUSH FAKE STATUS ON THE STACK

1439 006512 004767 172466 JSR PC, ERROR ‘ERROR! MEM DATA (R3) NOT = TEST DATA
1440 : (RO), RDDRESS=(R2)-2

!

1443 006516 00S100 coM :COMPLEMENT CHECK WORD

;DECREMENT 256. WORD COUNTER

5
i
=
=

1446 005100 COM RO : COMPLEMENT CHECK WORD

1447 006526 005304 DEC RY : DECREMENT BLOCK COUNTER

im 006530 001303 28

1450 006532 032737 040000 177570 BIT woooo J8SWR  ;LOOP ON TEST?

D e e o @ fpeee (B RESTRe
1423 O0cees Oicces SR 1t 41 T STARTING BANK #

i:g; 006SSY 00N767 177134 JSR PC,STHM2 GO SET UP MEM MGMT IF REQUIRD
1456 :CHECK WORST CASE BIT COMPLEMENT panenn

—— —— = o e e — o ———— ] —— - - - wm — ——
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; COMPLEMENT CHECK WORD
; DECREMENT 256. WORD COUNTER
; COMPLEMENT CHECK WORD

R8E28%
8888888

; DECREMENT BLOCK COUNTER
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1513 007002 110422 MOVE R4, (R2)+
1514 % .(Eg):
!gg li :g ;: sAND VICE VERSA
1518 }5 “ :(ESH
1519 110022 MOVE RO, (R2)+
1520 unnae MOVE RO, (R2)+
8 B fifee o
1 110022 , (R2)+
1524 110022 MOVE RO, (R2)+
isas 007032 ﬁonaa ggva m,{na;:
e
B B i I
1528 110022 MOVE RO, (R2)+
}ssg 007042 Hmae MOVE m.gna;:
3 B i
1 DEC RE
1S4 007054 (o303 OC A3
ig % 001327 BNE 78
1537 007060 00S767 171670 TST ICOUNT
1538 007064 001402 BEQ 118
1539 007066 000167 177220 JNP 18
1540 007072 012616 118: MOV (5P)+, (SP)
1541 007074 012t16 MOV (SP)+. (5P)
ig:g 007076 000207 RTS PC
1544 sROUTINE TO WRITE 8 XOR 13 WORST CASE NOISE TEST PATTERN
i?ﬁ ye .SBTTL 8 xon.xatgpa)mr:s
1547 ; MOV $4KBANKS, - (SP)
ig:g ; JSR PC, .BX13
1SS0 007100 012616 .BX13: MOV (SP)+, (SP) ;ADJUST STACK
1551 007102 01261 MOV (SP)+. (5P)
ig?a 007104 RTS PC
i% 58{_’"" TO CHECK B XOR 13 WORST CASE NOISE TEST PATTERN
1556 ; MOV  BANKS,-(SP)  ;PUSH FIRST BANK 8 ON THE STACK
1557 : MOV 8BANKS,-(SP)  ;PUSH 8 OF 4K BANKS TO CHECK ON THE STACK
1558 : JSR  PC,..Bk13 s CALL ROUTINE
1 106 012616 ..BX13: MOV (SP)+, (SP)
1&? 33'71110 012616 MOV (gu,(sm
{55223 007112 000207 RTS PC s RETURN
1564 .SBTTL_ ROTATING 1'S & 0'S ROUTINES
1865 sROUTINE TO CHECK ROTATING "0’ BIT THROUGH FILD OF 1'S
1566 iCALL: MOV BANKS,~-(SP) ;SET STARTING BANK #
1567 : MOV aa.xcnf -(SP)  ;SET 256. WORD BLOCK COUNT
1568 : JSR PC, .RotOD :CALL ROUITNE

D E———

 ——— e ——— — — — - - — ———ae e e = -
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SEATRECSH-SEME-RaPO! (6™ TEST RSO0 el 100 P 2

1S70 007114 004767 000276 .ROTO: JSR PC, CKSWR CFE%CK
8 B8 Uee B RE "
ncm (IF AVAIL)

{sw 007134 012700 177777 MOV s-1, RO SET cn-:cx WORD

1 007140 012705 000400 18: MOV #256. ,RS :SET 256. WORD COUNT

1577 144 m; 28: ggg :CLERR CARRY BIT IN PSMW

1578 1 000124 PC,ROTATE

1579 152 016203 177776 MOV -2lR2),R3 :GET RESUL

1S80 007156 103402 BCS 3$ : BRANCH xr 'C' BIT WAS SET

isax um%g uauggg &u; R(’J ,R3 s CHECK RESULT

1 %m %ms 38: CLR -(SP) ;%caw NOT ROTATE '0’ BIT
1584 007166 004767 172012 JSR PC, ERROR ; SS IN R2

isas %ig % 4s: geic ; casml_ass WORD COUNT
fsea 007176 %?% % ?: bccm:u* zg" WORD BLOCK COUNT
1589 % 12616 MOV (SP)+, (SP) Wcas*% THE STACK
1590 007204 012616 MOV (SP)+. (SP)

}ggé 007206 000207 RTS PC sRETURN TO CALLER

1593 : ROUTINE ro CHECK ROTATING *1' BIT momn A FIELD OF 0'S

1594 *CALL: BANKS, - (SP) :SET STARTING BANK #

1535 : nov BLKCNt, -(SP)  ;SET 8 OF ass HORD BLOCKS TO CHECK
{ggg : JSR PC, .rot1 :CALL ROUTINE

1598 007210 004767 000202 .ROT1: JSR PC, CKSKR :GO CHECK SWIT

1599 007214 016604 000002 MOV 2(5P),RY 'GET 8 OF 256. WORD BLOCKS TO CHECK
) fe e RS R
16ge 0750 S0en8a CLR RO’ 'SET CHECK WORD

1608 007232 012705 000400 18 MOV #256. ,RS

1605 007236 gmesx SEC %Tz? '?"Eu

1606 007240 00N767 000032 I5R PC,ROTATE : G0 nomrs " an

1607 % 0 177776 MOV -2lR2),R3 ,cs T

1608 1 BCC s BRANCH IF 'C’ IS CLEAR

1609 007252 CHP RO, R3 s CHECK RESULT

1611 00765 104400 3s HT e NOT ROTATE *1' BIT
mé i i%"%%

1613 007260 00S30S DEC RS :DECREMENT 256. uom coun

1614 % 001365 BNE 28

1615 005304 DEC RY s DECREMENT 256. WORD BLOCK COUNT
1616 007266 001361 BNE 18

1617 007270 012616 MOV cspy+,;g) :ADJUST RETURN RDDRESS

1618 007272 012616 MOV (SP) 4. (5P)

igg 007274 000207 RTS PC :RETURN TO CALLER

1621 nounr: T0 ROTATE '’ BIT THROUGH A MEMORY LOCATION.

1 10611 ROTA (R2) OR

1655 106115 t: 2008 (RS)  (RB)2 177778 OR 00000

1624 007302 106112 ROLB  (R2) : (R2)=177773 on 000004
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S & 0’S ROUTINES

)

MACY1l 30(1
NG I’

11
ROTATI

MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST
16-MAY-77 13:58

DEMJRC.P11

i

e B

e R K e T B R R e R e e ]
LB R BB NN NN NNNNI

et tanban L T X T X X X T X W w

(((((((((((((((

PRI IR IR TR IRIRITR IR IR IRIB IR IR

%gﬂsmmmﬁmmm

N’ Nl Sl Sl Nl Nl St Sl Sl i il ik il St -t

CEEEEEEEEEEREEE

UYL U UUU U U UNUtY
B R e L L e B R R R e

2 o ] i o o 2 o] g S e e <

BEBEEE88888888848

=g o o o] o) o) e e ] ] o o) e O e

o = = o wf o) o e Tk} = o =]

8 ONTO STACK

NE
I

PN OAT
CONSTANT
WORD COUNTER
. WORDS

&

RTS

;ROUTINE TO WRITE

MOV

JSR

;CALL:

:
PR

RNV W e B

;LOOP UNTIL 256. WORDS HAVE BEEN WRITTEN

; DECREMENT 256. WORD COUNTER
; DECREMENT BLOCK COUNT
; ADJUST STACK

a1
: S?J
{RITE 856

Fuve svsrs O

Lon Ean Lo ¥ N St

o
i35 Igvgsonz=bly

mmmmommmmmmumumms

&
B

000100

P e e R
(= =] =]

S

£ TR LT R T

ke b ke R R e R e L L ke R L R ]

A —————

TO 4K AND STOP

THE DISPLAY REGISTER;
REGISTER

Y
ION COUNT WORD

COUNT
D%SPLR

; CHECK SW1l

TE

RELOCATE PROGRAM BACK
ITCH 9 SET ?

:LOAD ERROR COUNT
;LORD

PBRANCH IF SET

;GO
; SH
;LORD T
;LOAD I

O.ITCT Tas s

I

NE

ROUT
177570 10§:

171302 171302

mm i
AR
mwmmmmwmwwmm

ESEE e




e e —— S— — e —

— e . — i e il —_ - e U .

LO3

M -11-DEMJR-C PDP11/70 MEMORY TEST MACY (1046) 12-JUL-77 10:09 PAGE 3l
INI? H 16-MAY-77 13:58 R'ggﬂ**léol' & 0’S ROUTINES
BEQ . +b
% 171236 %FSQB 'x,gomr ; ICOUNT =040000 IF SWil =1

00S01S f&wn ?RSCIZ ¢15>¢<12>'TO RESTORE LOADERS START AT le62’'<1S)<12>

=

e (T e
e
~

—

PARITY: .ASCIZ <15)<12> "ENABLE PARITY? 1/0=YES/NO ’

£ Ui

§§ z :égﬁi%

Tooro
£3
B
=y
)
Lol e

1697 007621 01S 0SIN12 STBANK: .ASCIZ <¢15>¢12>'STARTING BANK #(8)? ’
1698 007626 7111

B

1701 é 117 BANKS: .ASCIZ <15)¢12>'# OF 4K BANKS TO TEST(8)? '
1702 007656 11

1703 007664 020123 047524

{% 007672 1 024124

1 gr’;% 1 101 PAT:  .ASCIZ <15><12>'PATTERN #? '

1707 00771 125 gz

1709 007753 2 000 QUEST: 7 S

im CONST: Z <15)¢<12)’TYPE CONSTANT’

1712 116 000

.ASCIZ «<15><12>"INPUT # OF 256. WORD BLOCKS TO TEST INSTERD OF’

T
T 1. B T

%

2a

2@
o s e
NN
!
Ur— =t
— b=
w

i ol B0 B o

i;g g{ué 042101 %ws

1722 m% 042520 PRGYM: .RSCIZ <15>¢12>'TYPE ADDRESS'

1723 010036 O42104 042522

1724 01008 0S1 ,
1725 gxww 0I5 052012 020117 RELOCM: .ASCIZ <15>¢12>'TO RESTORE PROGRAM START AT
i3 U pem Big BUY

1728 m% 040522 11S 0s2123

1729 010076 05110 124 052101

f% oig{m 000052 ASTERISK nsc%z "y

1 1011 1 101 ENDMSG: .ASCIZ 'DEMJA DONE!’

72 BOS Dl oeus g

{;33; .EVEN

1736 :ROUTINE TO RELOCATE PROGRAM BACK TO O
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1 30(
ROTATING 1'S & 0°S ROUTINES

13:58

16-MAY-

MAINDEC-11-DEMJAR-C POP11/70 MEMORY TEST MRCY.

DEMJRC.P11

TWSS WHERE CODE
w% INTO SUBROUTINE CALL

RELOCATION INDICATOR

ACK PTR
CLEAR RELOCATION FACTOR

{61

e

' RELOCATE

' LOWEST 4K

.SET ST

AR

} '0RD DISPLAY REGISTER
BISABLE MEM MGMT
'RESTORE LOADERS & HALT

2 g wamw

2 T
:

e

mwmmmmm

LEMRY T PUI BN

o) o) ) ) ) ] o) e ) o e ol
000000000

RPRERRRELERER

D e R e e I e e e e e e

177570

74 000137 000

{ 00AR:

:
2

.END

m
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hg
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000100

-

8gg
S

g

RS

2
3

374

5598
17318

794
409s

604
1101

1670
353

1127

800s

1673

759

& 3

REBEE

ook

6S2
933#

466
b69

-~

mc;ﬂ-me_-cmmlngSSEMY TEST MACY11l 30(1046)

940

330
lies

Sb3%
1678%

35
139

856
618#%
935%

706
936
1376

1230%
695#

12-JUL-77 10:09 PAGE 34
CROSS REFERENCE TRBLE -- USER SYMBOLS

589+
1404

b37%
1000%

737
1137
1458

B99*

1675
1411

1000
697%
1035#

1494%

1231#%

1418

 711%

777
1677
1537

1239%

1425

727%

1679%

1247%

1432

759%

892
1682#

1439 1470
g18# 824+
975 1046

e — . —

1477

847

1063

- m—— e—— =

1584

8Sb#

161l

. . —— . . . - e e Il
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1794 17948
836 872

1678
806

1677%

1268
693

1278%
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ot ot <0 m — 0
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900%
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Y4
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696 #
010
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1189%
1044#

55 sBf § 4B 0 B 2 ES el o £
sesstEREES @ SlomuaBaiinrrerieay Sonef 2ol RES
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MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046)
16-MAY-77 13:58

DEMJRC.P11
PERTK

4
PFVEC =
PIRQ =
PIRVEC=
PKN =
PONE
PRCH 0P
PRGN 010030
. PRTYN =
- PRTY?7 =
- PSM = 010000
PSH =1
. PTHO
e
PRFAT 000720
QUEST 007723
. RANTST 003716
RECDAT 0O01SI1M
| REG =

000110

s

. RELOC
i

RELPYK 01019
. 007590
| RESVEC= 000010
| ROTATE 007276
| ROTO  0OMO70

ROTI  0OM130
I B =

SAVPC2 000112
| SavRO  00M710
| SAVRL  OON712
| VRS orie
| SavRY 004720
| SaVRS  DO4722
' SCOPE = 10M000
| SR = 177774
, oM l‘-’ 040000
f %ﬁ = l%g%
' SRL = 177874
: s
| START
| START1 (002440

g

g

63 ‘
3
= i

%8

lggi

886
1748
150
282
1688
cchbs
es7s
407s
1003
15258
1672

16868
1606

1023

48
10
il

S84s

S92s

328

1092
N7

1740
Y16

1737%
1622s

1228
10678

13
53
5%

374
353

CO4

1145

S99% 60O

417 462 463 S98*
1226 1229 1274 1275
426 607% 1233%  124l%

{82

kbl 800 816

1573 1601
362 390 3N

508

28 & B

v e - o ———— — | — ——

12-JUL-77 10:09 PAGE 36
CROSS REFERENCE TRBLE -- USER SYMBOLS

1242+

1649
604

1110

1250#

1094

1746%

1253#%

854

1101

1279+

304

1178

1288+%

32

1450

10S0

1892
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369
1061

1274
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1029

1229
925
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100&
498
479

=
— 0 Ny — @
& & F Wéd
L £ k=3 £ - =
0 ey b gl o v - . I
g8 X 8 833 F5 &K% EFR

S 8 PP 3 gy § ER ssfnoumnels §
o332
2
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v
™

167% 1708 200s cb4s 322 329
784 45 981 1081s 1170#
1437 1459 1468 1475 1610

736
1430

1628
Sc8e
1423

1568
SS0s
1416

1548

Sll
1409
11758

1518

438
1402
1052
1465
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MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY11 30( NS &8 gUt.-?? 0:09 PAGE 38
DEMJRC.P11 16-MAY-77 13:58 CROSS REFERENCE TRBLE -- USE é YMBOLS

. #

38 GRS 138" 13m0 135

3NOTS 006242 1347 13518

.3X9  00606Y 821  1297%
.8X13 007100 851 15508



MAINDEC-11-DEMJA-C PDP11/70 MEMORY TEST MACY1l 30(1046) _l12-JUL-77 10:09 PAGE 40
DEMJRC.PLI 16-MAY-77 13:58 CROSS REFERENCE TRBLE -- MACRO NAMES

STYPE ye
. RABS. 010200 000

ERRORS DETECTED: O

Wt?@‘“& 5"‘40&5055: AC.LST/CRF/SOL/NL: TOC=DSKZ: DEMJAC.P11

RUN-TINE RATIO: 154/8=18.2
ORE USED: 25K (49 PAGES)



