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ABSTRACT 

PROGRAM DEMJA vests CONTIGUOUS MEMORY RODRESS FROM OO00000 10 

i, a uli cS GPM PEBORY. LOCATION CAN BE READ RT ER 
a a MEMORY . 

REQUIREMENTS 

EQUIPMENT 

PDOP-11/70 FAMILY PROCESSOR WITH 32K MEMORY 

STORAGE 
PROGRAM STORAGE - THE PROGRAM USES MEMORY 0-17777 

PRELIMINARY PROGRAMS 

DEKBA THROUGH DEKBF 

LOADI STARTING PROCE 
ton Bogen INTO Menony SING ABS LOADER 
LOAD ROORESS 200 
SET SWl2 IN DESIRED POSITION (SEE SEC 4.0) 
PRESS START. 
Be TER ISK “#° WILL BE PRINTED AFTER EACH PASS. 
PRS BIA DON WILL BE PRINTE AFTER R 6 MASSER. 

THIS PROGRAM SAVES THE “LOADERS (8 
RE STORE THE LOADERS, RESTART AT 162. 

ACT11 OPERATION 

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER ACT11 THE 
PROGRAM IS DONE AFTER THE FIRST PASS. 

SWI°CH SETTINGS 

SWIS = 1 OR UP.... HALT ON ERROR 
NOTE: IF SW1S=i WHEN AN ERROR OCCURS THE PROGRAM WILL 
HALT. AND THE CORRECT DATA WILL NOT BE LOADED INTO THE 
FAILING ADDRESS. IF SWIS IS RAISED AFTER THE ERROR 
TYPEOUT BEGINS THE PROGRAM WILL HALT WHEN THE TYPEOUT 
COMPLETES. AND THE CORRECT DATA WILL BE LOADED INTO 
THE FAILING ADDRESS. 

SW14 = 1 OR UP.... LOOP SUBTEST 

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

SWle = 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 LAST 

SPLAY REGISTER. 
OOT AND ABS), TO 
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ADDRESS AS TYPED BY THE PROGRAM WILL ONLY REFLECT THE 
AMOUNT OF MEMORY UP TO 28K (LAST ADDRESS = 160000). 

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

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

SW9_= 1 OR UP...... DISPLAY ERROR COUNT IN OISPLAY 
REGISTER 

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

SWB = 1 OR UP..... HALT PROGRAM UNRELOCATED 8& RESTORE 
LOADERS. 

Subroutine Abstracts 

Scope 

the program stores in Rl the PC of the last test successfully 
executed and may be used as an aid in debugging if the program 
“bombs” because of a hardwere failure. 

Errors 

These tests print out the pc where the error was detected, the 
failing address, the good data, and the bad data 1.¢. 

PC=zrxrxrzz ADORESS aaaaaa GOOD DATA gggggqg BAD DATA bbbbbb 

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

Note: When testing memory locations 0-77776 the PC typed will 
be 2 multiple of I0O0000 greater than relfected in the program 
istin 

the address of the bad data 1s in (Re) -2 
the good data in R 
the bad data in R3 
The address of good data is 19 RY (Random Data Test only) 
when an error r detected when exercising the memory using the 
worst case noise patterns, the user should restart the program 
selecting program 82(see sec 9.1 for details) selecting the 
appropriate 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 maximum scope 
capabilities. 

Parity Error 
If a parity error 1s detected the program will type: 

PARITY ERROR 
PC=PPPPPP MEMORY RDORESS IS AAAARAAA 
PARITY ERROR REG=EEEEEE 7777799777 MARGIN 
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Where PPPPPP 13 the contents of the PC when the pert error 
occurred, ARRRRRAA is the address of the word, EEEEEE 18 the 
contents of the memory error register, and 7999h99999 is the 
margin setting at the time of the parity error. 

After reporting the parity error the program will start over. 

Restrictions 

Starting Restriction 
Program must not be relocated when restarting 

Operational Restriction 
Program checks contiguous memory if a parity error trap occurs 
when the program is relocated program action 18 undefined. If 
parity memory 18 available or selécted the Sror3 test pattern 
1s for parity memory only. Do not power fail the program when 
the program Is running relocated. 

Miscellaneous 

If the program halts in the trap/interrupt vector area 
(QO: 1000), examine register & (the stack ptr). R& contains the 
address where the PC of the instruction that caused the tra 
abort 1s stored. See also Ri (R1 specifies the last tes 
completed). 

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

Stack Pointer 
The stack pointer 18 initially set to S20 
and 1s reset to this value at the start of each subtest. 

ap vector addresst4 in tr 
(bus error) will display 

Pass Count 
Siz passes are required for completion of this program; at 
which time an “#"° will be printed. the pass count may be 
observed by turning the switch to the displa position. the 
pass count is also stored in location oad. the pass count 
should be monitored in the event that the program enters an 
undefined loop..blank 1 
Error Count 
Each time an error occurs, the error count 18 incremented. 
The error count can be observed by turning the switch to the 
display position and setting switch 9. (the error count is 
also stored in location 100c.) the program will count 17777(8) 
errors; the error count 18 nol incremented past this 
value..blank 1 
Display Register 
Either the pass count or the error count 18 displayed in the 
display register. the count to be displayed is controlled by 
the settting of switch 9..blank i 

Power Fail 
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GO1 

The program may be power failed when running. When the power 
returns the program will continue in sequence. ##caution## do 
not turn power off7on until the message ‘power failed’ has 
been typed. this 18 because the stack may overflow. 

Execution Time 
Execution time 18 dependent on the amount of memory. 

Program Description 
The program verifies each address by writing the value of each 
address into itself starting at location and ending at 
the last location in_memory. The value of the last location 
42 18 typed on the TTY. Next the values written are verified. 
to complete the address test the complement value of each 
memory address is written starting at the last memory address 
and ending at address C0000. The wr tten complement values 
are then verified. The next phase of testing includes 
reading, writing and checking memory using worst Case noise 
test paltern. subtest 18 dedicated to checking the pattern. 
The test proceeds by exercising each bank of mem rye us ng the 
worst case patter . PROGRAH THEN CHECKS REMORY USING 
RANDOM DATA ( ST). This routine moves the program code 
throughout memory starting at location C0000, and relocates 
the data by 8 32(10) word offset on each subsequent 
relocation. _1.¢@., First relocation 1s to 20000, next is to 
20100, then 20200, etc. After relocation the code moved is 
checked against the original code (O-17776). When the random 
data test is complete the program then successively rotates a 
O bit (ROTO) and a °1’ bit (ROT) through all of memory. When 
all testing 13 complete the program increments the pass count 
(location 1000) and restarts beginning with the worst case 
noise tests. An asterisk (#) will Re typed on completion of 
each pass, and when & passes have been completed the program 
~1]] typ: “DEMJA DONE’ and restart the program beginning with 
the semory address tests. 
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MAINDEC-11-DEMJA-C POP11/70 MEMORY TEST MACY11 30(1046) i2@-JUL-77 10:09 PAGE 1 
DEMTAC.P11 16-MAY-77 13:58 

000004 
000010 
900014 

COPYRIGHT’ 1473 ra) Berta 

’ 
. 
i) 

-NLIST MO,MC 
LIST ME 

eS MAINDEC= 11-DEMJA-C_POPLL/70 MEMORY TEST 

cbul nent UgRR MAYNARD, MASS. 

; THIS TEST CHECKS THAT ALL ME HORY AODRESSES ARE UNIGUE USING ADDRESS TESTS 

TANRARBEE'S BATREBRLIPRBGAaN REP RERSCHPEDS, MBMROTAPIRG'S Bro ROtATiNGE 
:1 PATTERN. 

; LOADING AND STARING INSTRUCTIONS 
; LOAD ART ADDRESS 200 AND ST 
“THIS PROGRAM ALSO RELOCATES THE ABS AND BOOT LOADERS 70 ALLOW TESTING 
-OF MEMORY, TO RESTORE THE LOADERS RESTART AT lée. 

STACK POINTER IS SET AT SOO 
AN ASTERISK '#’ WILL BE PRINTED ON COMPLETION OF EACH PASS, AND 
THE PROGRAM NAME WILL BE PRINTED WHEN TEST IS COMPLETE. 

; GENERAL REGISTER ASSIGNMENTS 
RO=% 

; STATUS REGISTER (PSW) BIT Res TGnee 

R141 
Re=%2 
R3=%3 
RY=%4 
RS=45 
SP=%6 
PC=%7 
R10=40 
R11=%1 
Rle=%2 
R13=43 
R14=%4 
R1S$=45 

<4
 

4 
0
4
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IT 
ITY LEVEL 7 

PRTY4=200 R ITY LEVEL 4 
RNEL MODE 

SH=040000 KERNEL BODE MODE 
USER MODE 

PkM=000000 PREVIOUS KERNEL MODE 
PSM=010000 :PREVIGUS SUPERVISORY MODE 
PUM=030000 PREVIOUS USER MODE 
REG=004000 SELECT R10-R1S 

‘
z
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; VECTOR ADDRESSES 
;ADORESS OF ERROR VECTOR 
ADDRESS OF RESERVED INST. TRAP VECTOR 
;ADORESS OF ’T’ BIT TRAP VECTOR 

ERRVEC=4 
RESVEC=10 
TBITVEC=14
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-DEMJA-C 
lo- NAYS 

000014 

177776 
177774 
17777 
17777 
177746 
1775 
17756 
177564 

175808 
177570 

172516 

172300 
172302 
172304 
172306 
172310 
17231e 
172314 
172316 

172340 
17234e 
172344 
172346 

a Sees MEMORY TEST MACY } 30( 1046) 
STAR 

BPTVEC=1 
“RTVEC=14 

} TVEC=20 
VEC=24 

EYTVEC=30 
TRAPVEC=34 
TKVEC=60 
TPVEC=64 
PIRVEC=240 
FPEVEC=244 
MMVEC=250 

sREGISTER ADORE 93ES 

SLR=177774 

ABR aka 197970 
CUTRL 2177746 

= {778s 
TPS=177564 

gn=1 57898 
DISPLAY=177570 

;ADDRESS 

pINTTIAL Tee POINTER SETTING 
KPTR=S00 

;MISCELLANEOUS BIT ASSIGNMENTS 
BIT1S= 

; MEMORY 

l2-JUL-77_ 10:09 PAGE 2 
NG INST 8& DEFINITIONS 

;ADODRESS OF iNT tee TRAP VECTOR 

epee TCE ap vento VECTOR 
ADDRESS OF EMT VECTOR 

i BPRRE Ss oF TAY tonto INTERRUPT VECTOR 
*AODRESS OF TTY PRINTER INTERRUPT VECTOR 
ADDRESS OF PIRQ VECTOR 
“AODRESS OF FLOATING POINT INT. VECTOR 
“ADDRESS OF MEM MGMT ERROR TRAP VECTOR 

;ADORESS OF STATUS REGISTER 
ADDRESS OF STACK LIMIT REGIST 
: ARBRE 3 oF ROGRAM ANTERRUEE T TREQUEST 

sADORESS OF 70 MEMORY EONTROL REGISTER 

Boece Kieu BUFFER 
DRESS OF TELEPRINTER C 

NESS Ge TEREPPINITE SORE? eg 
“ADDRESS OF CONSOL DISPLAY REGISTER 

MANAGEMENT REGISTER ADORE ABORESS OF NER 

BIT1l2= 010000 
BIT9= 1000 
BIT8= 00400 
BITé= 000100 

SRO=177572 
SR1=177S74 
SRe=177576 
SR3=172S516 

KIPORO=172300 
KIPOR1=17230e 
KIPOR2=172304 

POR 

POR6=172314 

KIPARO=172340 
}. sPARIL=17234e 
KIPAR2=172344 
KIPAR3=172346 

RESS OF MEM MGMT REGISTER es 

R ; SRe 
;ADORESS oF MEM NGHT REGISTER SR3 

;ADORESS OF KERNEL 
:DESCRIPTOR REGISTERS 

‘I’ PAGE 

;ADDRESSES OD KERNEL ’I’ SPACE 
PAGE AORESS REGISTERS 



MAINDEC-11-DEMJA-C POP11/70 MEMORY TEST MACY11 30(1046) 
STARTING INST & DEFINITIONS DEMJAC.PL1 
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16-MAY-77 13:58 

Ee 
2356 

iB¥c8 

000006 
000000 

OO4S67 000664 

012706 000500 
004767 O020i6 

0000 

000200 
O1e706 oc0s00 

Keefe 
KIPAR7=172356 

; INSTRUCTION EQUATES 

SCOPESEMT 
;MISC. EQUATES 

CRLF: 

RELFL: 
SAVPCe: 

PONE: 

PTWO: 

RW= 
UP= 

“BRO 0 
-WORD 0 

-WORD ERRTRP 
-WORD RTI 
. = TRAPVEC 
.WORD ERROR 
-WORD PRTY7 
246 
SENDAD 

.=Se2 
40000 
.=100 
JSR RS, SPRINT 
SCRLF 
RTS PC 
-WORD QO 
-WORD OQ 
=lb2 

le-JUL-77 10:09 PAGE 3 

;SCOPE IS AN EMT TRAP 

‘De Matt IN" PDR RECIOTERS 

;SPECIAL TRAP/INTERRUPT CATCHER IF FRO- 

iPGADED PROPERLY FROM VECTOR: 

MOV #S00,SP_;STARTING ADDRESS TO RELOCATE LOADERS. 
JSR PC, SRLOR 

PTWO 

MOV #S00,SP ;STARTING ADDRESS OF MEMORY TEST. 



KOl 
BRAIESGLHE-RAEORA RENN” TEST RRRAROLADHE) RMD 10207 PCE * 

169 000204 000137 002376 INP aeSTART :GO0 TO START ‘OF TEST 

13? 000250 Bee5a8 “BRD 0 ;MEMORY MANAGEMENT TRAP VECTOR. 
172 o002Se 000000 .WORD 0 

174 , 
175 ;ROUTINE TO SAVE REGISTERS ON THE STACK 
176 “CALLED BY SAVE MACRO OR JSR $SAVR 
177 4 ot 67 000016 $savr: nay ees CAVE RETURN PC 

18 pte ae V 
180 000264 010346 MOV R3, -(SP) 
181 000266 01024 MOV R2,-(SP) 
182 000270 010146 NOV Ri, ~ (SP) 

ig Beas Bt (3 nov Beja ope ; RETURN 
18 76 000000 1S: “CONTAINS RETURN ADDRESS 

187 -ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK 
188 “CALLED BY RESTORE MACRO OR JSR PC,SRESTR 
189 00G300 012667 000016 $RESTR: ov (SP)+,1§ “SAVE RETURN PC 
10 i Cab} t BO 
191 12601 y (5P)+'R1 
192 000310 O1 MOV (SP)+' Re 
193 000312 012603 MOV (SP)+,R3 
1% 000314 012604 MOV (SP)+)R4 
195 000316 012605 MOV (SP)+'RS 
1% 000320 012707 MOV (PC)+°PC ; RETURN 
1% 000322 cod00e 1S: 0 “CONTAINS RETURN ADDRESS 

199 .SBTTL POWER FAIL ROUTINE 
200 oooso2 =S02 
201 -POWER FAIL ROUTINE 

ve THE POWER DOWN ROU Rt REGISTERS (K]PORG-KIPORZ KTBARO- KIPRR?, SAS, She, SRO 
cha “ON T FR eNO SAVES ale STACK PCINTER IN aS a 

Soe DOOeoE DONTE? Lp 7eGe POWN: HOV BATS, ASP) SAVE KERR STATUS THE STACK 
207 reese 005737 00076e TST sainevn 160 SAVE MEM MGMT IS AVAILABLE 
208 000516 001421 BEQ BRANCH IF NOT AVAILABLE 
209 000520 013746 177572 MOV 3eSRO, -(SP) “SAVE SRO 

sty Bae t7oere HOV gaSke, “(2p : SAVE RS 8 - 

gig 4 b12705 172300 MOV SK TPORO. RO ieeY 1 apBRESS OF KIPDRO 
21 40 O1e702 O00010 MOV #8. Re 
214 OOOS4H4 010203 MOV R2.R3 
21S OO0SH6 012046 1S: MOV (RO), ~‘SP) SAVE KIPDRO-KIPDR7 
216 000550 077202 SOB 
217 Q00SS2 012700 172340 MOV Ret bARo RO -GET ADDRESS OF KIPARO 
218 O00SSs Ole046 2s: MOV (RO)+,-SP) “SAVE KIFARO-KIPAR7 
219 900560 177302 SOB R3, 25’ 
220 000562 010627 33: MOV SP, (PC)+ ; SAVE STack PTR IN FOLLOWING LO LOCATION 
2e1 000564 300000 PFSTK: .WORD 9 -CONTAINS STACK PTR AFTER POWER FAIL 
a6 ppDeb 345737 000576 oo0024 MOV 3PUP, PF VEC -SET POWER FAIL VECTOR TO PUP ROUTINE 

C 4y 0 HALT 
ce4 

— —_ —_— oe ee eee - - — _ 
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000240 
012567 000016 

000024 

O4eS27 
O46111 

-C POP11/70 MEMORY TEST MACY11 30( 1046) 
Y-77 13:58 

le-JUL-77 10:09 PAGE S 
POWER FAIL ROUTINE 

»POWER UP ROUTINE. 
Pup: NOP 

1$: MOV 

es: MOV 

4§; TST 

Ss: 

6S: NO 
RTI 

PWRFAIL: .ASCII 

SCRLF: .ASCIZ 

RELOCF: .WORD 
COUNT: .WORD 

QPF STK, SP -SET STACK PTR 
re AV ‘CHECK IF MEM MGMT 1S AVAILABLE 

BKIPAR7+2,RO  ;GET ADURESS OF KIPAR7+2 
ig. Re 

Ss, -(RO) RESTORE KIPAR7-KIPARO 

Ret bbezae RO = ;GET AODRESS OF KIPOR7+2 
(SP), , (RO) “RESTORE KIPDR7-KIPORO 

pease a#SR3 : RESTORE SR3 
(SP)+’ guSR2 RESTORE SR2 
(SP)+. a8SRO RESTORE SRO 
PARAVE i CHECK TF PAR PARITY REGISTERS ARE ENABLED 

PC, . MAMF >GO ENABLE DORITY REGISTERS 

PC, SRESTR “RESTORE REGISTERS FROM STACK 
(SP)+, J8TKS 
sPOWN, "@NPFVEC ©; SET POWER FAIL TRAP TO POWN ROUTINE 

0 
108 ;DELAY WAITING FOR TTY MOTOR 

RS, SPRINT ;GO TO PRINT ROUTINE 

» RETURN 

(15)<12> POWER FAILED’ 

(15)><1l2> 

TAGS & PRINT ROUTINE 

0 “CONTAINS PASS COUNT 
0 sCONTAINS ITERATION PATTERN 

‘CONTAINS ERROR COUN 
‘CONTAINS DISPLAY UP CISTER IMAGE 
*MEM MGMT AVAILABLE INDICATOR 
:O=NOT AVAIL, -1=AVAIL(18 BIT MODE) 
*=2=AVAIL(22 BIT MODE) 

0 ;CONTAINS RELOCATION FACTOR 
“TEMPORARY WORKING LOACATION 

;ROUTINE TO PASS Re eR aT CORES TO TYPE ROUTINE BELCW 
CALL: JSR 

MESSAGE ADORE SS. 
SPRINT: NOP 

MOV (RS)+,1$ ;GET MESSAGE ADDRESS 



MO1 
BEARESGHH-EMIERAPOD"(GPGBEPO™Y TEST WEREYY ARLAP nde 7? 20:08. PCE 8 

281 (00776 066767 177762 000010 AOD RELOCF, 1$ Bue RELOCATION FACTOR 

Poroed Aarne here 78 MOY BAPSH, =< 1 (SP) et Fie PSW'ON THE STACK 

Beisié BeeoRe 1S: WORD gontagins MESSAGE. ADDRESS s
e
 

286 
287 sROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
os 5 THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 

230 MESADR ;MESADR IS FIRST ADORESS OF ASCIZ STRING 

32 ; gTAGS USED BY THE TYPE ROUTINE BELOW . TER 

Sai aies? = RS putt: B RON TRENS be FICCER Eharacters 
29S 001022 000 STPELG: “BYTE 0 ; CONTAINS TELEPRINTER AVAILABLE FLAG 
2% 0/377 = AVAIL/NOT AVAIL 
297 001023 000 STKFLG: .BYTF 0 ; CONTAINS KEYBOARD AVAILABLE FLAG 
298 OO10C4 177564 STPS: <:WOR. 177564 a: TLEPRINTER STQTUS REGISTER 
2°99 001006 177565 STPB: <:WORD 177566 ies S OF TELE INTER DATA BUFFER 
300 001030 010046 _TYPE: MOV RO, -(SP) 
301 001032 017600 o00002 MOV d2tsP) RO ‘err MESSAGE ADORE SS 
ae 001036 062766 O00002 ooD002 ADD #2,2(5P) “ADJUST RETURN PC 

304 O01044 112046 1S: MOVB  (RO)+,-(SP) ;PUSH CHARACTER TO BE TYPED ONTO STACK 
30S 00104 001003 BNE 2 “BRANCH IF NOT THE TERMINATOR 
306 001050 005726 TST (SP)+ ; POP TERMINATOR CHAR OFF THE STACK 
307 O010S2 012600 MOV (SP)+,RO “RESTORE RO 
308 001054 g000de2 RTI *RETURN TO CALLER 

310 001056 004767 o00026 2s: ISR PC, TYPIT ; TYPE CHARACTER 
311 O01062 122726 oon0i2 38: CMPB ss #12, (SP) + “CHECK IF CHARACTER WAS A LINE FEED 
312 OO01066 O01365 BNE 1$ “BRANCH IF NOT LINE FEED 
313 001070 O16746 177724 MOV $NULL , - (SP) ‘GET 8 OF FILLERS REQUIRED AND FILLER 
314 * CHARACTER. 

316 001074 105366 000001 4g: DECB ~=s_:«A( SP) ;DECREMENT FILLERS REQ. COUNT 
317 001100 002770 BLT 3s ?BRANCH IF NO MORE FILLERS ARE REQUIRED 
318 001102 OO04767 000002 JSR PC, TYPIT “TYPE FILLER CHARACTER 
319 001106 000772 BR 4§ 

321 001110 105777 177710 TYPIT: TSTB asTPs ;WAIT FOR OUTPUT DEVICE 
322 OO1114 100375 BPL 
323 OO1116 116677 oc000e 177702 MOVB 3¢SP), a$TPB ;QUTPUT CHARACTER 
34 001124 000207 RTS PC 

326 = AXXXAXKXXXXXXKXAXKAKXKAKA AX AX AX K 
327 “ERROR TRAP SERVICE ROUTINE 
328 001126 005737 177570 ERRTRP: TST aeSuR ;CHECK IF HALT ON ERROR 
329 001132 100001 BPL +4 >BRANCH IF NO HALT ON ERROR 
330 001134 000000 HALT * HALT 
331 001136 005727 TST (PC)+ “CHECK IF PREV TRAP TO _4 REPORTED 
332 001140 og0000 1S: .WORD O CONTAINS ERROR REPORTED FLAG 
333 001142 001013 BNE 2$ “BRANCH IF NOT REPORTED 
334 OO1144 010667 177770 MOV SP. 1$ -SET "NOT REPORTED’ 
335 001150 011602 MOV (SP) Re -GET PC OFF STACK 
336 001152 004767 000376 JSR PC, SFORMO °GO TO FORMAT ROUTINE 
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177606 

177600 
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177516 
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177570 

177570 

177570 

T5R RS, SPRINT 

3BR RS, SPRINT 
GITS 

es: 

CLR i§ 
JMP @8200 

;GO0 TO PRINT ROUTINE 

;GO TO PRINT ROUTINE 

;ERROR! SECOND TRAP TO _4 OCCURRED 
“BEFORE FIRST WAS PRINTED 

sRESTART AT 200 

.SBTTL ERROR SERVICE ROUTINE 
“ERROR SERVICE CALLED BY JSR PC, 
-OR HLT (A TRAP INST) 
ERROR: NOP 

MP 847777, , ERCNT 
Q 4 

ADO #1, ERCNT 
4S; BIT sB1T9, aaSWR 

BEQ S$ 
SIC #17777, LODISP 
BIS ERCNT.CODISP_; 

_ MOV LDOISP, asOISPLAY’ 
S$ TST aeSWR 

BPL . +6 
HALT 

By IT #20000, d8SHR 
BNE 1$ 
JSR PC. $SAVR 
MOV 14bSP) Re 
JSR PC, SFOxrio 
JSR RS, SPRINT 
ERRPC 
SR RS, SPRINT 

DIGITS 
MOV 4(SP) Re 
JSR PC, SFORMO 
JSR RS; SPRINT 
ADRESS 
TS™B = PENFLG 
BNE 115 
TSTB —s- PEFLG 
BNE 10$ 
SR RS, SPRINT 

XMTDAT 
MOV RO, -(SP) 
JSR PC; 02A 

10%: 
JSR RS, SPRINT 
RECDAT 
MOV R3,-(SP) 
JSR PC’ 02A 

118: JSR PC} CRLF 
J5R PC’ §RESTR 

18: BIT #2000, J#SWR 
2$ 

JSR RS, SPRINT 

ERROR INSTRUCTION 

;C4ECK FOR MAX ERROR CNT 

; INCREMENT ERROR COUNT 
SWITCH 9 UP? 

; SAVE RE aN BITS 

BAB. ISPLAY REGISTER 
;HALT ON’ ERROR 

;PRINT OUT DESIRED? 
; BRANCH IF _NO PRINTOUT 
GO SAVE REGISTERS ON THE STACK 
GET PC OF ERROR CALL 
GO TO FORMAT ROUTINE 
:GO TO PRINT ROUTINE 

;GO TO PRINT ROUTINE 

;GE)_ FAILING ADDRESS (IN Re) 
-GO TO FORMAT ROUTINE 
-GO TO PRINT ROUTINE 

sBRANCH IF PARITY ERROR DETECTED 
‘BUT NOT FOUND 
*BRANCH IF PARITY ERROR DETECTED 
;BUT FOUND 
:GO TO PRINT ROUTINE 

;PUSH VALUE TO TYPED ONTO STACK 
-GO PRINT VALUE 

;GO TO PRINT ROUTINE 

;PUSH VALUE TO BE TYPED ONTO STACK 

;RESTORE REGISTERS FROM STACK 
RING BELL ON ERROR 

;G0 TO PRINT ROUTINE 
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393 001436 001527 BELL 
30 001440 005737 177570 2s: TST aesuR sHALT AFTER PRINT OUT 
395 001444 100001 BPL 44 
396 001446 O00000 HALT 
397 001450 010042 38: MOV RO, -(R2) RESTORE CORRECT DATA TO ADDRESS 
398 O014S2 O6e702 000002 ADD 82'R2 
333 001458 o0000e2 RTI 

401 001460 051124 OSO101 O42S20 TRAPY: ASCII ’TRAPPED TO 4 ' 
402 O01466 OGedl04 047524 032040 
403 OO1N74 O40 
404 001475 120 036503 O00 ERRPC: .ASCIZ ’PC=’ 
40S 001501 107 047517 Ge0l104 XMTDAT: .ASCIZ ’GOOD DATA=’ 
406 OO1S08 o40SO4 o40S24 000075 
407 OO1SI4 CHIOYO O42101 O4%2040 RECOAT: .ASCIZ ° BAD DATA=’ 
408 001522 05210! 036501 000 
4039 001527 007 000 BELL: .ASCIZ <7) 
410 001531 120 OS1101 OS2111 PARREG: .ASCIZ /PARITY ERROR REG=/ 
411 001536 020131 OS110S O47S22 
412 OOISHH OeOl2e O42S2e2 036507 
413 001552 000 
414 001554 . EVEN 
415 -ROUTINE TO PLACE ASCII VALUE OF AN ADDRESS IN TO ADDRESS MESSAGE 
416 O015SY 066767 177204 000014 $FORMO: ADD RELOCF , Liste 
417 001562 066767 177176 O001Se RDO RELOCF} 41$+2 
418 001570 O04767 176460 JSR PC ScavR :GO SAVE REGISTERS ON THE STACK 
419 001574 012704 002351 118: MOV eOtGITS,RY *ADORESS WHERE ASCII VALUES ARE STORED 
420 001600 005003 C R3 *WORKING 8 INDEX REGISTER 
421 001602 162702 000002 SUB 82,R2 “ADJUST ADORESS 
422 OO1606 010205 MOV Re. RS : SAVE 
423 001610 O10SO1 MOV RS_RI 
424 O016l2 005767 177144 TST MMA >CHECK IF MEM MGMT IS AVAILABLE 
425 O016J6 O01426 BEQ zt ‘BRANCH IF NOT AVAILABLE 
425 001620 032737 000001 177572 BIT 81, 28SRO :1S MEM MGMT ENABLED 
427 001626 001422 BEQ 1$ 
428 001630 O4e701 017777 BIC 817777,R1 ;SAVE PAR SELECTOR BITS 
429 001634 000301 SWwAB.StiéiR*«2‘L SWAP BYTES 
430 001636 006001 ROR R] 
431 001540 006001 ROR R] FORM INDEX VALUE 
432 QOO01642 006001 ROR Rl 
433 O0i64% 00600! ROR RI 
494 00164 017102 001774 MOV SPARTAB(1),R2  ;GET CONTENTS OF FAR 
435 001652 012700 000006 MOV #6, RO “SHIFT COUNT 
436 001656 006302 ASL Re :SHIFT KIPARI 6 htAces LEFT 
437 001660 006103 ROL R3 *MSB’'S GO INTO R 
438 001662 077003 S08 RO, .-4 
439 001664 042705 160000 BIC 8160000,R5S -CLEAR PAR SELECTOR BITS 
440 001670 060502 ADD RS, Re ‘FORM 22 BIT ADDRESS 
441 001672 005503 ADC R3 ‘IN R2 § R3 
442 001674 005001 18: CLR R1 
443 001676 012700 0000S MOV 85,RO 
‘44 001702 006003 128: ROR 
445 001704 006002 ROR Re 
446 001706 006001 ROR RI 
447 001710 005300 DEC RO 
448 001712 001373 BNE 3
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ERROR SERVICE ROUTINE 

MOV 89. ,RO “DIGIT COUNT 
BR 3$ -PRINT FIRST DIGIS 

2s: ASL Ri 
ROL R 
ROL R 
DEC RS 
BNE 2$ 

38: MOV 83,RS -DIGIT SHIFT COUNT 
41§: MOVB  DIGTAB(3),(4)+ LOAD DIGIT INTO MESSAGE 

CLR R3 ;CLEAR INDEX 
DEC : -OEC DIGIT COUNT 

JSR SRESTR “RESTORE REGISTERS FROM STACK 
BIC RECOCE 11$+2 
BIC RELOCF, 41§42 
RTS - RETURN 

PARTAB: KIPARO 
KIPARI 
KIPARS 
KIPARS 
KIPARY 
KIPARS 
KIPARG 
KIPAR? 

-ROUTINE TO TYPE OCTAL VALUE PUSHED ONTO STACK 
;CALL: MOV VALUE. - (SP) ;PUSH VALUE ONTO STACK 
ing JSR PC, 02h >CALL ROUTINE 

JSR PC, SSAVR -GO SAVE REGISTERS ON THE STACK 
MOV 16tSP) ,RO GET VALUE 
MOV 86,R3 : COUNTER 
CLR Re *WORKING REGISTER 
ROL RO 
ROL Re 

1S: ADD #260, Re >FORM ASCII VALUE 
MOV Ro, 2$ !MOVE CHAR TO TYPE LOCATION 
ISR RS; SPRINT >GO TO PRINT ROUTINE 

CLR R2 
ROL RO 
ROL Re 
ROL RO 
ROL Ro 
ROL RO 
ROL Re 
DEC R3 
BNE 1§ 
JSR PC. $RESTR sRESTORE REGISTERS FROM STACK 
nov (SP)+, (SP) 

2s: WORD O ;CONTRINS CHARACTER TO BE *YPED 

LODFLU: .WORD 0 
;ROUTINE TO SAVE ABS LOADER
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00S767 177772 

017776 
002140 

0S2123 
04650S 
042101 

000004 

051105 
O4e2S2e 
042105 

DOe2 
ERROR SERVICE ROUTINE 

SLOR: TST LODFLO 

3S: MOV #17776, RO 
MOV te aatRRVEC 
qs! }+ 

2s: CMP SP) 4 (SP)+ 
CMP #20000, RO 
BEQ u§ 
SUB #1500. +1#2,R0 
MOV RO O,SLORI 
MOV #1500. , 
MOV #LODAR: RS 

1S: MOV (RO)+, (R3)+ 
DEC Re 
BNE 1$ 
MOV -(R3) LSTLOC 
DEC LOOFLO 

4S: RTS PC 

;ROUTINE TO RESTORE LOACER 
$RLDR: TST LOOFLO 

BNE os 
RTS PC 

es: MOV S$LORI,RS 

MOV SLOCQR, RY 
MOV #1500. (Re 

1S: MOV (RY) +, {RS)4 
DEC R2 
BNE 1§ 
MOV 6PC)+,-(RS) 

LSTLOC: .WORD 
JSR —sRS, SPRINT 

SLORI: .WORD 0 

CLR LOOFLO 
PC 

le-JUL-77 10:09 PAGE 10 

;SET TIME OUT TRAP VECTOR 

;4K MACHINE? 
:YES--GET OUT 
POINT RO BACK TO LOADER 
“SAVE FOR RESTORE ROUTINE 
: WORD _ COUNT 
WHERE LOADER IS TO BE STORED 
STORE LOADER 

;SAVE LAST WORD OF LOADERS 

; RETURN 

;GET FIRST AOORESS OF WHERE LOADER [S 
;T0 BE RES {URED 

SS WHERE LOADER If STORED 
at O COUNT 
,8ES TORE 

;RESTORE LAST LO ATION (SAVED BY SAVE 
LOADERS ROUTINE ABOVE) 
GO TO PRINT ROUTINE 

;RETURN TO CALLER 

;FIRST ADORE SS WHERE .OACERS ARETO BE 
RESTORED TO 

SLORM: .ASCIZ ‘LOADER IS RESTORED’<15)<12> 

wee ee eee eee
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Dee PE, ee oRRYore 13 OCR SeRu ERE Rout ENE 

S61 OO0e342 051505 Oe0le3 051511 

zed geese! 060 030060 030060 DIGITS: .ASCII ‘*00000000’ 
030060 060 

S65 002361 O40 aate) SPACEL: .ASCIZ ’’ 
S65 002363 120 0S1501 036523 PASSMG: .ASCII ‘PASS=’ 
S87 O0e370 O20040 000 PASSNM: .ASCIZ °° 
S68 ~_ 002374 “EVEN 
S69 002374 c00000 PLACE: .WORD 0 
570 “SBTTL MEMORY ADDRESS TESTS 

572 THIS TEST ADORESS MEMORY UP TO 128K ANO PROVES 'UNIQNESS’ OF ALL 
573 "MEMORY ADORESS IN A 3K SEGMENT. THE TEST WRITES INTO EACH MEMORY 
S74 ADORESS THE VALUE OF THAT ADDRESS AND THEN CHECKS FOR THE CORRECT 
575 :DATA IN EACH ADORESS. 
576 ‘THE TWELVE MOST SIGNIFICANT BITS OF THE LAST AVAILABLE MEMORY ADDRESS 
o77 15 STORED IN RS. 
578 STARTING INTRUCTIONS 
579 : LOAD ADORESS= 
580 : PRESS START 
Sal : STACK POINTER IS AT SOO 
S82 UE HHEEHBBHEERE TART AT lbe TO RESTORE LOADERHHSS eee EEE REE EE EE EH 
583 “MEMORY ADDRESS TEST 
S84 002376 012737 oO02440 O00212 START: MOV ART1,98212 | ;CHANGE START ADDRESS 
S8S O0C404 012706 cocsco MOV 8STKPTR; SP -SET UP STACK PTR 
S86 OOC4i0 OON767 177476 JSR PC, SLOR -GO SAVE MONITOR & LOADERS 
S87 O0C414 OO4SE7 176350 JSR RS; SPRINT -GO TO PRINT ROUTINE 
S88 O0e%20 007520 RESLOR 
S89 O0e%22 O0S037 000755 CLR QeERCNT “CLEAR ERROR COUN 
S9q 002426 005037 000760 CLR 3SLDDISP “CLEAR DISPLAY We CISTER STORAGE LOCN 
S91 OO%32 013737 000760 177570 MOV JeLDOISP, 8DISPLAY -CLEAR DISPLAY REGISTER 
S92 O0e440 012706 oo0S00 START1: MOV 8STKPTR, SP -SET STACK PTR 
593 00444 005037 OO4S46 CLR aaPEFLG’ “CLEAR PARITY ERROR INDICATORS 
594 002450 052737 OO0014 177746 BIS 814. d8CNTRL “DISABLE CACHE 
59S 00ce%S6 Ole727 002440 MOV @STARTI,(PC)+ :LOAD PARITY ERROR RESTART ADDRESS 
59% O0ce462 O00000 PERSTRT: WORD 0 :CONTAINS RESTART ADDRESS AFTER PAR ER 
S97 O0e%64 005037 000752 CLF QBICNT ?CLEAR PASS COUNT 
539 000470 005037 000764 CLR JeRELOCF CLEAR RELOACATION FACTOR 
S99 O0e474 012737 OCOSO2 ocooe4 MOV SPDWN. JEPFVEC ;SET POWER FAIL TRAP VECTOR 
600 O0eso2 005037 000026 CLR aePFVec+e 

602 “CHECK IF MEMORY AMENAGEMENT IS AVAILABLE 
603 002506 O0S067 176250 CLR “CLEAR MEM MGMT AVAILABLE INDICATOR 
604 002512 032737 O10000 177570 BIT TeITi2, QeSWR «CHECK IF TO RUN WITH MEM MGNT 
605 002520 001020 BNE 1$ :D0 NOT USE MEM MGHT IF Swl2 WAS SET 
606 O02S22 012737 O002Sb2 000004 MOV als QSERRVEC SET TIME OUT TRAP 
607 002630 005037 177572 CLR assSk0 REFERENCE MEM MGMT 
608 002534 O0SI167 176220 COM MMAVA “SET INDICATOR TO -1 IF AVAILABLE 
603 O02S4O 012737 000020 172516 MOV #20, a8SRS “SET 22 BIT MODE 
610 00254 022737 000020 172516 CMP 820; d8SR3 -DID IT SET? 
611 OC2SS4 001002 BNE 1$ * NO--BRANCH 
612 002556 006367 176200 ASL MMAVA YES--SET INDICATOR TO -2 
b13 Cle5b2 004767 002574 1S: JSR PC, .MAMF GO ENABLE PARITY ACTION 

615 
616 ROUTINE TO WRITE VALUE OF MEMORY ADDRESS INTO MEMORY ADDRESS
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MEMORY ADDRESS TESTS 

;FOR EXAMPLE ROUTINE WRITES 20000 INTO LOCATION 20000 
WRTUP : ie 

JSR 

1$: MOV 

DONEO: MOV 

1$: ROD 

e$: COM 

am , ORERRVEC fae ie oer A TRGF YECTOR 

LOMMO 
TO Dag aMPIVEC Psst MEM MGMT ABORT VECTOR 

#200 T AOORE SS 
R R32 CONS TAN 

"(R2)+ aR E VALUE OF AODPESS INTO ADDRESS 
Be R3 “NEXT VALUE 
1S “WRITE UNTIL DONE 

aSTKPTR sP -SET STACK PTR 
PC, SFORM ‘GO TO FORMAT ROUTINE 
RS; SPRINT :GO TO PRINT ROUTINE 

PC, CRLF 

CHECK THAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY 
PC ;LOAD TRACE REGISTER 
BSOCON, Re SET Re 
S0ONE 1, QBERRVEC :SET TIME OUT TRAP 

82,R0 -SUBTRACT 2 
PC’ LOMMO 
2, RO 
(R2)+,R3 GET WRITTEN VALUE 
RO, RS : CHECK 

is “ERROR! TO DETERMINE WHICH ADORESS WAS 

~(R2) 
(R2) 
(R2)+,R3 
RO,R3 
18 

;WRITTEN IMPROPERLY EXAMINE Re. NEXT EXAMINE MEM MGMT REGISTER KIPAR] 
:(IF MEM MGMT IS AVAILABLE). ADD Re AND KIPAR] TOGETHER AS SHOWN BELOW 

e 

. 

$ 

BR 
DONEL: MOV 

MOV 

O OOX XXX XXX XXX XXX Re-e 
KIPARI<772342) Y YYY YYY YYY YYY YYY 
ADDRESS Z 222 222 222 222 ZZ 222 L2Z 

1$§ 
SSTKPTR, SP ;SET STACK PTR 
PC,R1 ;LOAD TRACE REGISTER 

;ROUTINE TO WRITE 1°S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS 
FOR EXAMPLE ROUTINE WRITES 187777 INTO ARODRESS 20000 

TST 
BEG 
MOV 
ASL 
ASL 
ASL 

mpava ;MEMORY MAGNAGEMENT AVAILABLE” 

gsKIPARI Ro ;FIND LAST ADDRESS IF MEM MANAGE JSEC 

R3 
R3
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673 002760 006303 ASL R3 
674 002762 R 

Poe Z I 4 V R (SP) VELOP COMPLEMENT OF LAS” ADORE 
6 i6 o200c0 gis r S008 (SP) i BENE arr IF MEMORY IS NOT A OTE FF eLe OF 4K 
678 0020774 062603 ADD (SP)+.R3 
679 000776 012737 OOSESO 000250 MOV eimagtl, aeMMVEC ;SET ABORT VECTOR 
680 003004 000403 BR 25 
681 l6e702e oo0002 33: SUB #2, R2 -R2=LAST ADDRESS 
682 O030l2 010203 MOV R2>R3 
683 003014 005103 2S: COM “COMPLEMENT VALUE IN RQ 
684 003016 062703 oo000e IS: ADD 82,R3 
BBS O03022 010342 MOV R3)-(Re) “WRITE COMPLIMENT YALUE INTO ADDRESS 
686 O03024 102403 BVS DONE3 
687 003026 Oe0e2e7 017776 CMP R2, 817776 
638 003032 001371 BNE 1S 

690 -SET UP 10 CHECK COMPLEMENT DATA WRITTEN DOWN 
691 003034 o00e40 GONE3: NOP 
632 003036 010701 MOV PC_RI ;LOAC TRACE REGISTER 
693 OO3040 005767 175716 TST MMAVA “CHECK IF MM IS AVAIL 
694 OO3044 001406 BEQ 1S 
695 O0304% 012737 o00200 172342 MOV 8200, a8KIPARL  ;INIT KIPARI 
69% O030S4 012737 005616 000250 MOV SMMABTO. aeMMVEC :SET ABORT VECTOR 
697 003062 012737 003122 oo0004 15: MOV 8DONEY, JSERRVEC 
698 003070 Ole7te odecc0e MOV 820000, Re “FIRST ADDRESS 
699 003074 010200 MOV Re, RO 
700 003076 005100 COM RO “FIRST DATA (COM OF ADDRESS) 
701 003100 O62700 ooj000e ADD 82,RO0 
702 003104 162700 o0000e 2s: SUB #2.RO 
703 003110 O0!2203 MOV (RO)+,R3 :GET VALUE 
704 OO3lle O20003 CMP RO,R3 > CHECK 
70S 003114 001773 BEQ 23 
706 003116 104400 HLT 
707 003120 000771 BR 2s 
708 003122 o0de40 DONEY: NOP 

710 -ROUTINE TO WRITE BANK # INTO ALL ADDRESSES IN A 4K BANK 
711 003124 012737 003172 OO0004 MOV SPONEYA, SKERRVEC;SET TIME OUT TRAP VECTOR 
712 003132 010701 MOV PC,RI 
713 003134 004767 002354 JSR PC’ LOMMO 
714 003140 012737 OO0S616 OO0eSo MOV SMAABTO. aeMMVEC 
71S 00314 Ole702 o20000 MOV 820000, Re 
716 0031Se ooscod CLR RO 
717 003154 O0SeD0 1S: INC RO ;RO WILL BE DATA WRITTEN 
718 003158 012704 010000 MOV #4096. RY -SET 4K COUNTER 
719 003162 010022 2s: MOV RO, (Res+ tWRITE BANK # INTO ALL ADDRESSES 
720 003164 005304 DEC RY 
721 003166 001375 BNE 2$ 
722 003170 000771 BR 1S 

724 003172 Oeeb26 DONEYA: CMP (SP)+, (SP)+ ;ADJUST STACK PTR 

726 “CHECK THAT DATA WRITTEN ABOVE CAN BE READ 
727 003174 012737 003242 cD0004 MOV SDONE4B, JSERRVEC 3 B aX
) R 010701 MOV PC,R1
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729 003204 004767 002304 JSR PC LOMMO 
730 003210 Ole70e oenocd MOV we0000, Re 
731 003214 005000 CLR 
732 003216 005200 18: INC RG 
733 003200 012704 010000 MOV #4096. .R4 
734 003204 012203 23: MOV (R2)+.R3 
73S 003226 Oe0003 CMP RO, R3 
7% 003230 00140! BEQ +4 
737 003232 104400 HLT 
738 0032034 005304 DEC RY 
739 00323% 001372 BNE 2S 
740 003240 000765 BR 1$ 
mI 003242 Oe2be6b DONEYB: CMP (SP)+, (SP)+ 

743 -ROUTINE TO WRITE CONSTANT DATA INTO 4K 
744 : BANK STARTING WITH LAST MEMORY LOCATION 
745 003244 010701 MOV 
746 00324 012737 005650 000250 MOV ARAGOT I. DeMMVEC 
747 0030S4 162702 o00002 SUB #2,R2 
748 003260 005000 CLR RO 
749 003262 005300 1S: DEC RO 
750 003264 012704 010000 MOV #4096. RY 
751 003270 O!0042 2s: MOV RO, -(Re) 
752 003272 100406 BVS DONEYC 
753 003274 Oe0227 017776 CMP Re, 817776 :CHECK IF DONE 
754 003300 001403 BEQ DOREYC 
755 003302 RY 
756 003304 001371 2$ 
757 003306 BR 1$ 

759 003310 012737 o03422 OO0004 DONEYC: MOV BOONEND, QNERRVEC 
760 003316 010701 MOV PC, RI 
761 003320 OON767 002170 JSR LOMMO 
762 003304 012737 O0S616 o002S50 MOV PRMABTO DeMMVEC ;SET ABORT VECTOR 
763 003332 Ole70e 020009 MOV #20000, Re 
764 003336 O22704 010000 1S: CMP #4096. /R4 :CHECK IF WRITE ABOVE STARTED ON 
765 :4K BOUNDARY 
766 OO3342 001415 BEQ 
767 003344 012c03 MOV (R2)+,R3 
768 00334 O°20003 CMP RO,R3 
769 003359 001402 BEQ 
770 O033S2 104400 HLT 
771 003354 OCO4O6 BR S$ 
772 003356 O0Sl42 4g: COM =(R2) 
773 003360 005112 COM (R2) 
774 00332 012203 MOV (R2)+,R3 
775 003364 CMP RO,R3 
776 00140! BEG 
777 ~=003370 104400 HLT 
778 003372 O0S204 S$: INC RY 
779 003374 601360 BNE 1S 
78C 003376 005200 2s: INC RO 
781 OO3400 012704 010000 MOV #4096. RY 
782 003404 012203 3S: MOV (Re)+,R3 
783 603406 020003 CMP RO.R3
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003412 104400 HLT 
7a 003414 00S304 DEC RY 

8 Bras Baas an 
003422 022626 DONEYD: CMP (SP)+, (SP)+ 

ral posed bos 7 37 oooo42 TST gtve BRANCH IF PROGRAM WAS NOT 
1 BEQ EGINI ‘LOADED VIA ACT11 IN QV OR AA MODES 

793 003432 005767 000624 TST He +2 -BRANCH IF NOT IN QV MODE 

oa Bosak 49993 00000! oo4e212 MOV ¢ MocT :SET ENOCT TO DO 1 PASS ONLY IN QV 
796 SBTTL hoksT CASE NOISE’ TESTS 
297 - THIS TEST WRITES MEMORY WORST CASE NOISE I Test PATTERNS THROUGHOUT 
798 "MEMORY AND CHECKS THAT THEY CAN BE WRITTEN 
739 SET UP TRAP VECTORS 
800 oO0344%6 012706 og0S00 BEGINI: MOV #STKPTR, SP SET STACK PTR 
801 OO034S2 052737 000014 177746 BIS #14, JOCATRL :DISABLE CACHE 
802 003460 O04767 001676 ISR PC, | MAMF GO ENABLE PARITY ACTION 
803 003464 O04767 003726 JSR PC’ CKSWR GO CHECK SWITCHES 
804 bo5479 905087 CLR (Pe y+ SET INDICATOR TO WRITE NORMAL 3x9 PAT 
80S PARPAT: .WORD 0 
806 O03474 022767 177776 175260 CMP 8-2, MMAVA 22 BIT MODE 
807 003502 001002 BNE DONE : NO--BRANCH 
808 003504 004767 001756 JSR PC, MARGIN YES--GO SETUP MARGINS 

810 
811 “WRITE 3 XOR 9 TEST PATTERN STARTING AT ADDRESS 20000 
Ble "NOTE PATTERN IS NORMAL 3 XOR 9 IF NO PARITY MEMORY IS AVAILABLE, 
813 AND IS A MODIFIED PATTERN IF PARITY MEMORY IS AVAILABLE. 
814 “THE CONTENTS OF PARPAT IF O/NOT O INDICATE IF NORMAL/MODIFIED PATTERN 
815 ids S BEING U USED IN N TESTS FELOW. 
816 003510 012706 ojosoo MOV “SET STACK PTR 
817 003514 O10701 MOV pe RI "UPDATE TRACE REGISTER 
818 003516 012737 003536 oD0004 MOV BOONE? BSERRVEC :SET TIME OUT TRAP VECTOR 
819 003524 01274%5 000001 MOV #1.-(SP) “PUSH STARTING BANK & ON STACK 
820 003530 OOSD46 CLR wp) “PUSH # OF 256. WORD BLOCKS TO WRITE 
B21 003532 004767 002326 JSR PC, .3x9 CALL ROUTINE TO WRITE 3XOR9 PATTERN 

823 “CHECK 3 XOR 9 TEST PATTERN WRITTEN ABOVE 
824 003536 012737 001126 o00004 HONE7: MOV SERRTRP. JKERRVEC 
82S 003544 0165800 OU00N6 MOV 6(SP),RO -GET # OF 256. WORD BLOCKS WRITTEN 
826 003550 O00S400 NEG RO : FORM "THO? S COMPLEMENT 
827 003SS2e 010027 MOV RO, (PC)+ -SAVE 8 OF 256 WORD BLOCKS 
828 0035S4 000000 WOS.256:.WORD O ‘CONTAINS t OF 256 WORD BLOCKS IN MEM. 
829 003556 012706 oo0sco MOV 8STKPTR, SP “SET STACK P 
830 003562 010701 MOV PC,R1 SET SCOPE BTR 
831 003564 012745 C0000) MOV 1/-(SP) "PUSH BANK # ON THE STACK 
832 003570 O1004G MOV RO’ -(SP) *PUSH 8 OF 256. WOK v_%CKS TO WRITE 
833 003572 004767 oO02S06 JSR PC;..3Xx9 GO CHECK DATA WRITTEN 

835 SETUP TO RUN MODIFIED 3 XOR 9 PATTERN IF PARITY MEMORY IS AVAILABLE 
836 003576 022767 177776 175156 CMP 8-2, MMAVA 

234 vee rice 00S464 BES AS eaRaVA BRANCH IF PARITY MEMORY IS NOT AVAIL 
839 003612 vat b BEQ BONES 
B40 003614 005737 003472 1$: TST J#PARPAT :BRANCH IF PARITY PAT JUST WRITTEN



02 J 
RERYRESSL{ OPYEARROED! OcHEMORY TEST DREYHL ABLIRAHL, #Befye-7?, 10:09 Prat ut 

841 003620 904003 8 panes 
942 D036e2e O1 003472 MO , SBPARPAT -SET INDICATOR TO WRITE 3X9 PAR PAT 
43 003626 000730 BR DONE sREPEAT TEST USING MODIFIED 3X9 PATTERN 

E 8 aor 13 TEST PATTERN STARTING ay SS 40000 EY ooxa0 o1e7ms noosed sHRUTE TERI ,PATIE®Y STORIZNG. 67 sopee 
847 003634 012737 003656 cO0004 HOV s00Ne9, ,OBERRVEC ; SET T OUT TRAP VECTOR 

Bus Basedh 819582 oooo02 y AGRI, iPPRA TE ABO t RG BAAR Gon THE stack 
8SO 003650 OOSO46 CLR wep) “PUSH @ OF BANKS TO WRITE ON THE STACK 
851 003652 004767 003222 JSR PC, .8X13 GO TO ROUTINE TO WRITE DATA 

“CHECK 9 XOR 13 TEST_PATIERN WRIT By 003656 012706 000500 BONES S uae ek Prk, ZBRN WRITTED BOOXE pr 
855 003662 010701 MOV : UPDATE eaAcE R REGISTER 
856 003664 012737 O011e6 oo0004 MOV SCAR TRP QRERRVEC 
857 003672 O1274% oo0002 MOV 82, -(SP} 
858 003676 OOS4O4 NEG RY 
8£9 003700 042704 o00001 BIC #1,R4 SET 4K BANK COUNT TO 8K INCREMENT 
860 003704 OO1403 BEQ DONE 10 DO NOT CHECK IF ONLY 1eK 
861 003706 O10446 MOV RY -(SP) 
Bbe 003710 004767 003172 ISR PC’. 8X13 -GO CHECK 8 XOR 13 PATTERN WRITTEN ABOVE 

864 
Bb5 003714 oGooos DONE1O: RESET :DISABLE MEM MGMT AND PARITY ACTION 

867 
868 .SBTTL RANDOM DATA, ROTATING 1/0 TESTS 
869 -RANDOM DATA TEST THIS TEST MOVES THE PROGRAM CODE THROUGHOUT MEMORY 
870 003716 010701 RANTST: MOV -SET TRACE POINTER 
871 003720 012737 OO40S& coo004 MOV cee SRERRVEC :SET TIME OUT TRAP 
872 003726 005767 175030 TST mNAvA “CHECK IF MEM MGMT IS AVAILABLE 
873 003732 O01412 BEG 1s “BRANCH IF NOT AVAILABLE 
874 003734 OO4767 OO1SS4 JSR LOMMO GO SET UP MEM MGMT 
875 003740 105237 172301 INCB SEK TDDRO "ALLOW 4K ADDRESSING IN FIRST 4K 
876 OO3744 012737 O77406 172304 MOV 8200#256.-4OO+UPRW, a8KIPOR2 — ;SET KIPDR2=RW UP 200 BLOCKS 
877 003752 012737 OO0400 1720344 MOV #400, Jak IPFRO 
878 003760 Ole702 oe0cnd 1S: MOV #20000, Re :SET ’TO’ ADDRESS POINTER 
879 003764 OOSOO4 CLR -SET 'FROM’ ADDRESS POINTER 
880 003765 01270S oo4co0 25: MOV RO0NB. RS SET 4K WORD COUNT 
881 003772 Oled22 3s: MOV (R4Y)+, (R2)+ *MOVE CODE 
882 003774 Ol2422 MOV (R4)+! (RO) + 
883 003776 00S30S DEC RS ;DECREMENT 4K WORD COUNTER 
Bey 004000 001374 BNE 3$ 

886 OO4002 01270S ocos4os MOV 84096. -PLACE+1 ,RS -SET 4K _liORD COUNTER 
887 OO4006 01~400 4g: MOV -(R4) RO GET *GOOD’ par 
888 O04010 014203 MOV -(R2))R3 ‘GET 'BAD’ DAT 
869 OO40l2 020003 CMP RO,R3’ : COMPARE ‘ 6b0D" & BAD’ DATA 
890 OO4014 001403 BEQ +¥ 
891 004016 006722 TST (R2)+ STEP ADDRESS FOR ERROR ROUTINE 
892 OO4CCD 104400 HLT REPORT ERROR 
893 O04022 005742 TST ~(R2) RESTORE ADORESS POINTER 
894 004024 005305 cS: DEC RS DECREMENT 4K WORD COUNTER 
B35 004026 001367 BNE 45 "LOOP UNTIL 4K WORDS CHECKED



BASES MIE 
SZ ER HE 
839 004036 00S237 

2 Re Be a re 
oe 2 GS BSS 
307 
908 O04070 012767 
309 004076 Ole746 
910 OO410e 016746 
911 OO4106 004767 
912 OO4%lle 010701 
aia ee mere 

a3 RIS. GAS 
916 
917 
918 
919 004130 7 
920 OO4134 Ol2e74 
921 OO414O 016746 
922 OO4144 004767 
923 OO041S0 010701 
924 O041S2 Ole746 
925 004156 016746 
926 O04lbe 767 
927 
328 
929 004166 
930 004170 042737 
931 004176 010701 
93e OON200 012706 
933 OO4e04 37 
934 O04210 022737 
935 OONel2 
936 O04214 000752 
937 O04216 001405 
938 004220 7 
939 OO42e4 010106 
940 O04226 000137 
91 OO4232 
S42 OO4232 004567 
H3 004236 010110 
S44 OONe40 105737 
S45 O04e44 100375 
S46 OO4e4%6 013700 
347 OO4eSe 001406 
948 OO4eSHY 004767 
349 004260 004710 
950 O04ebe OONne4O 
951 004264 OCu240 
952 004266 000246 

1/70 MEMORY TEST 
13:58 

174726 

172342 
172344 

000100 

a 

174S44 

OO3446 

174532 

177564 

o0004e 

175730 

000004 

003264 

177746 

@ 
? C 

HAGIAA BRIACBHartRa tba’ testetc? PAGE 17 

6$: 

7§: 

sROTATING O 
Roto: 

;ROTATING 1 
: MEMORY 
ROTI: 

ENOCT: 

DONE : 

SENDAD: 

MOV 

HAVA 
6$ 
dsK PAR] 
asKIPAR2 

tbs. ne 

pl MEM Meer TRA AYATLAGLE 
IF NOT AVAIL 

;STEP AOORESS 

Rig Sacraveci RESTORE ERROR TRAP VECTOR 

wo
 

oO
 

(PC)+,a(PC)¢ 

ICNT 
DONE 
RS, SPRINT 

JeBEGINI 

RS, SPRINT 

a47PS 

3842, RO 
FINISH 
PC, SRLOR 
PC; (RO) 

TEST. THIS TEST ROTATES A SINGLE ’0’ THROUGH MEMORY 
;SET CONSTANT =177777 
SET BANK #1 
GET @ OF 255, WORD BLOCKS IN MEMORY 
:G0 WRITE 1’ ofp THROUGHOUT MEMORY 
SET SCOPE P 
; SET STARTING BEN 

8518 RorktE RO a acKs TO CHECK 

TEST THIS TEST ROTATES A SINGLE ’1’ BIT THROUGH ALL OF 

;CLEAR CONSTANT 
PUSH STARTING BANK ONTO STACK 
SAND 8 OF 256. WORD BLOCKS IN MEMORY 
:GO WRITE 0’S THROUGHOUT MEMORY 
;SET SCOPE PTR 
SET STARTING BANK ® 
SET & OF 256. WORD "BLOCKS TO CHECK 
-GO ROTATE A '1’ BIT THROUGHOUT MEMORY 

;RESET MACHINE TO KEY-START STATE 
; UPDATE ine REGISTER 
;SET STACK P 
: INCREMENT Bas COUNT 
; CHECK FOR LAST PASS 

S PASSE S 
‘pass COUNT ADDRESS 
BRANCH IF LAST PASS COMPLETED 
:GO TO PRINT ROUTINE 

;GO TO PRINT ROUTINE 

;WAIT FOR BELL TO RING 

;GET DECTAPE MONITOR RETURN ADDRESS 

;RESTORE MONITOR & LOADERS 
GO TO DECTAPE MONITOR 

a a as -—



02 
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MRINDEC-11-DEMJA-C POP11/70 MEMORY TEST MACY11 30(1046) 12-JUL-77 10:09 PAGE 18 
DEMJAC.P11 | 16-MAY-77 13:58 RANDOM DATA,ROTATING 1/0 TESTS 

53 004270 000167 176144 FINISH: JMP START 

955 .SBTTL PROGRAM SUBROUTINES 
956 “SBTTL RELOCATION ROUTINES 
957 -ROUTINE TO RELOCATE : PROGRA CODE 
958 O04274 012500 RELOC: MOV ;GET FROM ADDRESS 
959 004276 011502 MOV (FS) “8 GET TO ADDRESS 
960 004300 010203 MOV 2 R3 
91 OO4302 062703 017776 ADD een R3 sMOVES 4 
9%2 004306 012737 004356 ooc004 MOV aS, astRRVEC SET a QUT TRAP 
963 004314 O00S004 CLR CLEAR RELOCATION SUCCESSFUL INDICATOR 
964 004316 005723 TST Raa) ‘CHECK IF MEMORY IS AVAILABLE 
95 004320 Ole0ee 1S: MOV (RO)+, (R2)+ : RELOCATE 
966 004322 020C03 CMP R2,R3° RELOCATION COMPLETE? 
967 0043e4 001375 BNE 1$’ 
968 004306 011503 MOV (RS) RB 
939 004330 020203 2s: CMP R2,R3 
870 O04332 001413 BEG S$ BRANCH IF DONE 
71 004334 Devoue CMP =(RO) ,-(R2) “CHECK THAT DATA WAS RELOCATED PROPERLY 

g cater Pea Ree 3 CHECK IF RELOCATING BACK TO 000000 
874 OO4342 001403 BEQ 3$ 
875 OO4344 104400 HLT ERROR! CANNOT RELOCATE PROGRAM CODE 
975 TO UPPER MEMORY BANK PROPERLY 
977 004346 o00000 HALT 
978 O043S0 000767 BR 2s CONTINUE RELOCATING AT YOUR PERIL 
979 0043S2 o00000 3S: HALT “ERROR! CANNOT RELOCATE CODE BACK TO 
980 :TO OOOCOO PROPERLY 
981 O043S4 000777 BR . 
982 OO4N3SE Oecb26 4g: CMP (SP)+, (SP)+ :RESTORE STACK PTR 
983 004360 O0S104 COM RY 
984 004362 000C40 cs: NOP 
98S 004364 Ol2702 000764 MOV aRELOCE, Re ;GET ADDRESS OF RELOCATION FACTOR 
986 004370 061502 ADD (RS) Re ADD FACTOR 
327 004372 912512 MOV (RS)4, (R2) iRELOCATED RELOCF NOW CONTAINS RELOCATION 

388 004374 000205 RTS S “RETURN, R4=-1 IF NO RELOCATION 

991 
992 ROUTINE TO RELOCATE PROGRAM CODE FROM ORIGINAL POSITION (O-4K) TO 
993 “TOP OF MEMORY. 
994 004376 012700 o2co00 RELOCP: MOV #2000 -SET UP TO SCAN FOR TOP OF MEMORY 
895 004402 012737 000006 coD004 MOV SERRVECTe, QeERRVEC 
996 OO44i0 0620700 Oden00d 1S: ADD #20000, RO’ ; INCREMENT SCAN ADDRESS 
997 OO4414 000261 SEC SET TIME OUT INDICATOR 
998 004416 00S710 TST (RO) CHECK FOR EXISTANT MEMORY 
939 004420 103373 Bce 1$ :*C’ WILL BE CLEAR IF MEMORY EXISTS 

1000 OOW422 012737 001126 cO0004 MOV #ERRTRP, JBERRVEC 
1001 OGO4430 162700 o20000 sug #20000, RO sADJUST TO LAST EXISTANT 4K 
1002 OO4434 010067 000006 MOV RO, 2S PASS RELOCATION ACDRESS TO RELOC ROUTINE 
1003 OO4440 004567 177630 JSR RS; RELOC ;RELOCATE PROGRAM 
1004 OO4444 900000 000000 FROM ADDRESS occo00 
1005 OO4446 000000 2s: “WORD 0 'T0 LAST 4K BANK 
1006 OO44SO 004567 174314 JSR RS, SPRINT GO TO PRINT ROUTINE 
1007 OO4454 010047 RELOCM 
1008 OO44S6 O16746 177764 MOV 26, -(SP) -PASS TO 02A ROUTINE 
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-DEMJA-C POP11/70 MEMORY TEST MACY11 30(1046) l2-JUL-77 10:09 PAGE 19 
L6-MAY-77 13:58 RELOCATION ROUTINES 

Beasee | BRG7e8 hes BRR ABEL SAK, (SP) ive Ferran ROO 
004472 011667 HOV <p) 3S TURN 6 ORESS IN 3% BELOW 
004476 066706 ett 2$,SP oer 
004S02 012716 Roy (PO)+, (SP) 
004504 000000 3S: .WORD 0 iGET RETURN Hone Be 
004506 066716 177734 ADD 2S, (SP) “ADJUST RETURN PC 
004Si2 000207 RTS PC 

.SBTTL MA/MF PARITY ERROR SERVICE ROUTINE 
; WHEN MA/NF A PARITY ERROR IS DETECTED THIS ROUTINE SCANS MEMORY FOR THE 
; ADDRESS ING THE PARITY ERROR. WHEN THE RODRESS IS LOCATED THE ROUTINE 
‘HALTS WITH THE ROORE Set IN RO. TO CONTINUE AFTER THE ERROR PRESS CONTINUE. 

004514 010067 000170 ” PARSRV: MOV SAVRO -SAVE RO IN SAVRO 
oo4se0 012700 004712 MOV ROACRUSe, RO 
004524 010120 MOV R1,(RO)+ 
004526 010220 MOV R2; (RO)+ 
004530 010320 MOV R39; (RO)+ 
OO4S32 010420 MOV RY’ (RO)+ 
Mare 10S20 MOV RS; (RO)+ 

7 174226 JSR RS} SPRINT :GO TO PRINT ROUTINE 
OO4S42 004724 PARERR 
OO4S44 005027 CLR (PC)+ ;CLEAR PARITY ERROR INDICATORS 
004546 000 PEFLG: .BYTE O ‘NOT 0/0 =PAR ERR/NO PAR ERR 
004547 000 PENFLG: .BYTE 0 NOT 0/0=PAR ERR De TECTED/NOT DETECTED ON SCAN 
OONSSD 012737 O04616 000114 MOV 825, J8PARVEC “SET PARITY ERROR TRAP 
OO45S6 012737 004654 000004 MOV 84S JSERRVEC -SET TIME OUT TRAP VECTOR 
004564 O0S002 CLR Re 
OO4NS66 005767 174170 TST MMAVA CHECK IF MEM MGMT IS AVAILABLE 
004572 001407 BEQ is BRANCH IF NOT AVAILABLE 
004574 004767 000714 JSR LDMMO -SET UP MEM MGMT 
004600 105237 172301 INCB SECTPDRUE! *ALLOH FULL 4K PAGE ADDRESSING 
OO4604 012737 0056 - o002s0 MOV SMMABTO. OSMMVEC :SET MEM MGMT ABORT TRAP VECTOR 
O046i2 017200 1S: MOV (R2)+,R0 >SCAN ALL ADDRESSES 
004614 000776 BR 1$ 
OO4616 110667 177724 2g: MOVB ap, PEFLG SET PARITY ERROR FOUND INDICATOR 
004622 010003 MOV RO'R3 
004624 104400 HLT sPARITY ERROR! ADORESS+2 IS IN R2 
004626 o000d2 RTI : CONTINUE SCAN 
004630 o0de40 33: NOP INSERT HALT INST TO EXAMINE PARITY REGS 
004632 005067 177710 CLR PEFLG CLEAR PARITY ERROR INDICATORS 
004636 012706 OO0SO0 MOV 8STKPTR, SP RESET STACK PTR 
004642 000005 RESET 
OO4644 004767 O00Sie2 JSR PC, .MAMF -GO ENABLE PARITY ERROR DETECTION 
004650 000177 175606 IMP OPERSTRT "RESTART SELECTED PROGRAM 

“SERVICE ROUTINE IF PARITY ERROR NOT DETECTED ON SCAN 
OO46S4 105767 177666 4g: STB PEFLG :BRANCH IF PARITY ERROR WAS 
OO4650 001363 BNE 3$ “DETECTED ON SCAN 
OO4662 016602 oc0004 MOV 4(SP) Re *GET PC AT TIME OF ERROR 
OO4665 162702 o0000e SUB 82, Re “BACK IT UP 
004672 110657 177651 MOVB = SP, PENFLG SET IND = NO PAR ERROR DETECTED ON SCAN 
004676 OO4S67 174066 JSR RS; SPRINT :GO TO PRINT ROUTINE 
004702 004745 NOF IND 
004704 104400 HLT sERROR! PARITY ERROR NOT DETECTED ON SCAN 
004706 000750 BR 38 
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004710 
47i2 

004772 1775S0 

175454 

173712 

173704 

o0o00e 
173666 
174712 
173662 

002351 
000010 
000003 

O44S22 
OSilee 

000 
043040 
047440 
047101 

177S70 

MA/MF PARITY ERROR SERVICE ROUTINE 

; L TAINS THE SAVED CONTENTS OF RO-RS WHEN Trié 

erat” Chale pie 
SAVRI: .WORD 0 
SAVRe: .WORD 0 
SAVR3: .WORD QO 
AVRY:  HORD i" 
AVRS: .WOR 

PARERR: .ASCIZ <15><12)’PARITY ERROR’ <15>< 12> 

NOFIND: .ASCIZ ’NOT FOUND ON SCAN’ <1S>< 12> 

. EVEN 

MEMLO=177740 
MEMHI=17774e 
MEMERR=177744 

.22PAR: TST PEFLG -BEEN HERE BEFORE 
pF 1§ BRANCH IF NO 
HoT ‘YES -- DOUBLE PARITY ERROR 
JMS BPERSTRT 

1S: MOV SP, PEFLG -SET PARITY ERROR FLAG 
TST aeSur “HALT ON ERROR? 
BPL 100$ BRANCH IF NO 
HALT sYES 

100$: MOV JSMEMERR,.-(SP) :SAVE MEMORY ERROR REG 
MOV JSMEMLO,AL GET ADDRESS OF WHERE THE PARITY 
MOV JEMEMHT | RO ERROR OCCURRED 
MOV (SP), @@MEMERR CLEAR THE ERROR REG 
BIT eB1T13,a8SWR § ; INHIBIT ERROR TYPEOUT 
BNE 101$ BRANCH IF YES 

:PRINT “PARITY ERROR™ 
JSR RS, SPRINT 
PARERR 

; PRINT alae a 
JSR RS, SPRINT 

MOV 2(SP).-(SP) -GET PC AT TIME OF PARITY ERROR 
ADD RELOCF, (SP) 
JSR PC,02A 
JSR RS; SPRINT 
SPACE! 

:CHANGE 22-BIT ADDRESS TO OCTAL-ACSII 
MOV 8DIGITS,RO 
MOY #8. 4 

2$ MOV 83,R5 
3$ CLR R3 
4§ ASL RI 

ROLB = Re
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MAINDEC-L1-DEMJA-C POP11/70 MEMORY TEST MACYL1 30(1046) 12-JUL-77 10:09 PAGE 21 
DEMJAC.P11 L6-MAY-77 13:58 MA/ME PARITY ERROR SERVICE ROUTINE 

1121 005132 006103 ROL R3 
1122 005134 077504 S08 RS 4S 

list Doelae OPeaie ne BOVE = Bis TABCRQ), (POs 
1125 :PRINT “MEMORY SS IS ARARARAR” 

Hee Seeley gasr 1720 ae id 
1128 005152 004767 172722 JSR PC CRLF 
1129 sPRINT “PARITY ERROR REG=XXXXXx" 
1130 005156 O04567 173606 JSR RS, SPRINT 
1131 OO0Sibe 001531 PARREG 
1132 005164 011605 MOV (SP) RS 
1133 00516 OO4767 174622 PC, 02A 
1134 005172 004767 173572 ISR PC; SPRINT 
1135S 005176 002361 l 
1136 -PRINT THE MARGIN SETTING 
1137 O0S200 016700 17354 MOV ICNT, RO 
1138 OO0S204 116000 005506 MOVE - MRGNTBCRO) RO 

hg Bess Gio? Bian a 
1141 005220 7? 173544 JSR RS, SPRINT 
1142 O0S2e4 O0S240 Ss: MARTBL 
1143 O0S228 O04S67 173536 ISR RS, SPRINT 
1144 005272 005347 MARMSG 
1145 005234 000177 175222 1018:  JMP OPERSTRT 
1146 -MARGIN MESSAGE TABLE 
1147 OOS240 005256 AARTBL: NORMAL 
1148 OO0Se42 900000 
1149 OO0Se44 O0S265 ESTRB 
1150 O0S2%6 005302 LSTRB 
1151 005250 005316 LCRNT 
1152 005252 00533e HCRNT 

1155 -MARGIN MESSAGES 
1156 O0S2S6 O47S1E O46S22 046101 NORMAL: .ASCIZ ‘NORMAL’ 
1157 O0S264 000 . 1158 QO0S265 105 OS1101 OS¥S14 ESTRB: .ASCIZ ‘EARLY STROBE 
1159 005272 OS144O 051124 041117 
1160 005300 000105 
1161 005302 O40514 O42S24 OS144O LSTRB: .ASCIZ ‘LATE STROBE’ 
1162 O0S310 OS112e% ON1117 000105 
1163 005316 O47S514 020127 LCRNT: .ASCIZ ’LOW CURRENT’ 
1164 005324 OSile2 O4710S O001c4 
1165 005332 O44SIO O44107 O4!44O HCRNT: .ASCIZ ’HIGH CURRENT’ 
1166 OO0S34O 051125 ON2S22e OS2116 
1167 OOS346 000 
1168 005347 O40 O40S515 043522 MARMSG: .ASCIZ ° MARGIN’<12><15> 
1169 O053S4 O47111 OO6412 ooo 
1170 005362 EVEN 

1172 j ROUTINE | T0 ENABLE PARITY ERROR ACTION ON 11/70 PARITY MEMORIES 
it?s 000114 ARVEC= “PARITY ERROR INTERRUPT VECTOR ADDRESS 

1175 005362 032737 OOOO4O 177570 .MAMF: BIT 840, J8SWR ;CHECK IF PARITY ERROR DETECTION IS TO 
1176 005370 001007 BNE 1$ "BE ENABLED. BRANCH IF NOT TO BE ENABLED
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1-DEMNJA-C_POP1i/70 REMORY TEST MACY11 30( 1046) 

BR es 
;OISABLE PARITY ERROR DETECTION 

BIS ae aac NTRL 

COS 
le-JUL-77 10:09 PAGE 22 

MA/MF PARITY ERROR SERVICE ROUTINE 

; ENABLE peg Ty ERROR DETECTION 
82, JUCNTRL i OTHERW TE 1eeeee ERAT PARITY ERROR 

#1, PARAVA per ONT ERROR Hee ED CTION INDICATOR 

DISABLE PARITY ERROR DETECTION 
CLEAR PARITY ERROR ETECTION INOICATOR CLR 

: SET-UP PARITY ERROR SERVICE TRB FoR 18-BIT OR 22-BIT 

8. PARSRV, orecce 16898 Ta vec a ADORESS PARITY 

8340, JBPARVEC+2 ; RORITY ON TRAP 

‘news aa Tenet, Of mISe 
8. 22PAR, J8PARVEC’ Tee 22-BIT ADDRESS PARITY 

a34d, , OMPARVEC+2 ; Pani a TRAP 

° PLEA HE TORTS Bisaeceo 
- PARITY ERROR DETECTION IS ENABLED 

MARGIN ROUTINE 
THE MARGINS 

ICNT,RC i PRBS COUNT 
Re AST COUNTER 
eis ‘aaMAIATRE. ; ;LORD MAINTENANCE REG. 

PC 

0 NORMAL 
4 EARLY STROBE 
6 LATE STROBE 
10 : LOW CURRENT 
le ;HIGH CURRENT 
0 : NORMAL 

MEM MGMT ROUTINES 
j ROUTINE TO INITIALIZE MEMORY MANAGEMENT REGISTERS 

00S372 042737 o000002 17774 

o0s4¥oo 012767 00000: oj000ss MOV 
O0S406 O0040S 

00S410 0S2737 o00002 1777% Is: 
005416 00S067 dcoc4e 

“ADORESSING MODES 
OOS422 012737 OO4S14 000114 2S: MOV 

005430 012737 000340 000116 MOV 
005436 022767 177776 173316 CMP 
OO0S444 001006 BNE 

012737 004772 000114 MOV 

OOSYSY 012737 000340 000116 MOV 
OO0S462 000267 3S: RTS 
005464 oc0000 PARAVA: .WORD 

- ROUT INE 987 aby 
177750 ArONTRCe 177720 

OOS46h 016700 173260 MARGIN: MOV 
472 CLR 
474 11 005506 177750 MOVE 

o0sso02 07720! 1S: S08 
005504 000207 RTS 

005505 000 MRGNTB: .BYTE 
005507 004 "BYTE 
005510 006 "BYTE 
00S511 010 "BYTE 
005512 Ole "BYTE 
005513 00 "BYTE 

~SBTTL 

005514 o00e40 LOMMO: NOP 
005516 005767 173240 TST 
QO0SSe2 001434 BEQ 
005524 012737 O00020 172516 MOV 
005532 012737 077006 172300 MOV 
ray 91273 O77406 172302 MOV 

172 CLR 
0055S2 005037 172344 CLR 
QOSSS6 012737 07749 172316 MOV 
005564 005037 172340 CLR 
005570 012737 OO0e00 17234e MOV 
005576 912737 177600 172356 MOV 

MMAVA 
1$ 
#20 aaSR3 -22 BIT MODE 
#177%256. ~4O0+UP SRW, J8KIPORO 
tg ee -400+UP+RWW, dak IPOR] 

ae00egse. -4O0+UP+RW, aK IPDR7 

#200, aK IPARL 
#177600, J8KIPAR7 

;SET KIPORO=RW UP 177 BLOCKS 
:SET KIPORI=RW UP 200 BLOCKS 

;SET KIPOR7=RK UP 200 BLOCKS 

ee eee - ee
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012737 000001 177572 MOV #1, a8SRO -ENABLE MEM MGMT 
000240 NOP 
000207 1S: RTS PC 

MORY NONAGENEN T ROUTINE FOR WRITE UP 
012702 oce0cen Ps Monee Re RECET 
062737 O00200 172342 AOD sooo SBT PARI "ADVANCE TO NEXT 4K 
013716 177576 MOV eos (SP) RETURN TO INSTRUCTION THAT 
005037 177572 CLR i DISABLE MEM MGM 
012737 00000! 177572 MOV th ESRD MEN nor 
oo0code RTI CAUSED THE ABORT 

;MEM MGMT ABORT SERVICE FOR WRITE DOuN 
012702 o40000 AMABT1: MOV #40000, Re sRESET R2 
162737 000200 172342 SUB 8200, J&KIPAR: 
001406 BEQ 2s 
013716 177576 MOV JaSRe. (SP) 
012737 COO00! 177572 MOV 81, a8SRO0 sENABLE MEM NGMT 
000002 2g RTI 

005037 177572 CLR aaSRO “DISABLE MEM MGMT 
052766 o00002 ocodd2 BIS #V, 2(SP) 
oocode RTI 

“ROUTINE TO SET UP MEMORY MANAGEMENT FOR PATTERN TESTS 
005702 STMM2: TST Re >CHECK IF TESTING BANK 8 0 
001442 BEQ 2S EXIT IF BANK 8 0 
005767 173036 TST MMAVA 
0010S BNE 1§ :BRANCH IF MEM MGMT AVAILABLE 

ROR Re :ADJUST RODRESS 
O06002 ROR Ro 
006002 ROR Re 

ROR Ro 
000207 RTS PC - RETURN 

004767 177550 1S: JSR PC, LDMMO :GO MAKE INITIAL SET UP 
oco302 SWAB sé 
006002 ROR Re 
0102e37 172344 MOV R2. aakIPAR2 
062702 000200 ADD #200 Re 
010237 172346 MOV Ro. aeKIPARS 
012737 O77406 172304 MOV #200#256.-4O0+UP+RW, a8KIPOR2  § ;SET KIPOR@=RW UP 200 BLOCKS 
012737 077406 172306 MOV 8200#266.-YOO+UP+RWa8KIPORS ;SET KIPORS=RW UP 200 BLOCKS 
005037 172310 CLR 38k IPDRY 
012702 O40000 MOV #40000, Re 
012737 006026 odde2so MOV SMMABT? JaMMveC 
012737 000001 177572 MOV #1, a08SRO -ENABLE MEM MGMT 
000207 2s: RTS PC 

-ROUTINE T0 SERVICE 8 XOR 13 ABORTS 
000240 AMABT2: NOP 
012702 o40000 MOV #40000, Re 
062737 OOO4O0 172344 AND 8400, aBK PAR? 
062737 OOO400 172346 ALD #400; JeKIPARS 
013716 177576 MOV aeSRO. (SP) .SET RETURN TO INSTRUCTION THAT ABORTED 
012737 Cooddl 177872 MOV #1, a85RO0 “ENABLE MEM MGMT
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MEM MGMT ROUTINES 

RTI 

Be OE Ce L1-DEMJA-C PDP11/70 MEMORY TEST MACY11 30(1046) 12-JUL- 43 10:09 PAGE 24 

Lg FS So FL PEE ow orc 
: BR 
3X3: MOV 

1$: MOV 

es: MOV 

38: DEC 

;ROUTINE TO 
PARITY. 
.XOR39: BIT 

SET 

BRK CRY -(SP) 

4(SP) Re 
PC, STAM2 

RO,R3 
R32" 
PARPAT 
1s 

#401,RO 
#16. ,R4 

RO, (Re)+ 
RO; (Re)+ 
RO; (R2)+ 
RO; (Re)+ 

R3, (Re)+ 
R3; (Re)+ 
R3; (R2)+ 
R3; (Re) + 

R3, (Re)+ 
R3; (R2)+ 
R3; (Re)+ 
R3; (Re) + 

.XOR39 
aCe) 
is 
(SP)+, (SP) 
(SP)4; (SP) 
PC 

aa RRBs WORD BLOCK COUNT ON STACK 

;GET STARTING BANK 8 

THE DATA WRITTEN ) 15 
MEMORY PATTERN IS <

i
 1 

EN 

3 PATTERN 
S 256. WORDS 

;BRANCH IF PARITY MEMORY PATTERN IS 
NOT TO BE WRITTEN 

;GO GET CONSTANTS 
:DECREMENT 256. WORD BLOCK COUNT 

;ADJUST STACK 

CONSTANTS FOR WRITING/CHECKING 3 XOR PATTERN wITH 

#20,Re : CHECK BIT 3
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002000 

oco04s 

175lee 

177640 

i72ble 

172576 

12-JUL-77 
3 XOR 9 ROUTINES 

BEQ .31S0 
.3IS1: BIT #2000, R2 

BEQ 3N0T9 
BR 3189 

.31S0: BIT #2000, R2 
BEQ 3189 

.3NOT9: TST ICOUNT 
BPL LOCOMP 
BMT LONORM 

.3189: TST ICOUNT 
BPL LONORM 

LDCOMP: MOV #-1 RO 
MOV #401,R3 
RTS 

LDNORM: MOV #401, RO 
MOV a-1,R3 
RTS 

“ROUTINE TO CHECK 3 XOR 9 WORST 
-CALL: MOV BANKS. -(SP) 
: MOV BLKCH -(SP) 
; JSR 3x9 

..3X9: NOP 
JSR PC, CKSWR 

-CHECK WORST CASE PATTERN 
1s: MOV 2(SP),R4 

MOV 4(SP)'Re 
JSR PC, STMM2 
CLR 
TST ICOUNT 
BPL J 44 
COM RO 

2S: MOV #32. ,RS 

3S: TST PARPAT 
BEQ 30S 

JSR PC, .XOR39 
30S: 

MOV (R2)+,R3 
CMP RO.R3’ 
BEQ +19 
CLR (SP) 
JSR PC ERROR 

MOV (R2)+,R3 
CMP RO.R3 
BEO +19 
CLR ~(SP) 
JSR PC, ERROR 

MOV (R2)+,R3 

10:09 PAGE 2S 

;BRANCH IF BIT 3 = 0 
;CHECK BIT 9 
‘BRANCH IF BIT 9 =0 

; CHECK BIT 9 

ONSTANTS 
CHECK IF NORMAL OR COMPLEMENT DATA 
:GO_ LOAD NORMAL CONSTANTS 
:SET COMPLEMENT CONSTANTS 

; RETURN 
LOAD NORMAL CONSTANTS 

CASE NOISE PATTERN 
;PUSH STARTING BANK # ONTO STACk 
SAND 256. wORD BLOACK COUNT 
CALL POUTINE 

;GO CHECK SWITCH REGISTER 

;GET 2S&. BLOCK WORD COUNT 
GET FIRST BANK & 
:GO SET UP MEM MGMT 
SET CHECK WORD 
“TF ICOUNT IS NEG AM CHECKING COMP- 
;LEMENTED PATTERN 
:S0 COMPLEMENT CHECK WORD 
SET 256. WORD COUNTER 

;BRANCH IF PARITY MEMORY PATTERN IS 
:NOT TO BE CHECKED 

;GO GET CONSTANT 

;GET TEST DATA 
“COMPARE WITH CHECK WORD 

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

;GET TEST DATA 
“COMPARE WITH CHECK WORD 

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

;GET TEST DATA 

TEST DATA
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DEMJAC-P11 | 16-MAY-7? 13:58 3 XOR 9 ROUTINES 

1401 0064:0 020003 CHP RO,R3 COMPARE WITH CHECK WORD 
4 y 4 + 

tY dt§ eatects RE 2, B, “PUSH FAKE STATUS ON THE STACK 
1404 006416 004767 172562 JSR PC, ERROR “ERROR! MEM DATA (R3) NOT = TEST DATA 
140 (RO), RDORESS=(Re)-2 

1407 O06422 012203 MOV (R2)+,R3 :GET TEST DATA 
1“08 O06424 920003 CMP RO.R3 ‘COMPARE WITH CHECK WORD 
1409 006426 001403 BEQ +10 
1410 006430 OOSO46 CLR (SP) PUSH FAKE STATUS ON THE STACK 
1411 006432 004767 172546 ISR PC, ERROR "ERROR! MEM DATA (R3) NOT = TEST DATA 
1ale : (RO), ADORESS=(R2)-2 

1414 006436 012203 MOV (Re), R3 GET TEST DATA 
1415 OO644O O20003 CMP R3’ “COMPARE WITH CHECK WORD 
1416 OO64H2 001403 BEQ ists 
1417 DO6444 OOSONG CLR ~(SP) PUSH FAKE STATUS ON THE STACK 
1418 OO6446 004767 172532 JSR PC, ERROR ‘ERROR! MEM DATA (R3) NOT = TEST DATA 
1418 (RO), ADORESS=(R2)-2 

1421 OO064S2 012203 MOV (R2)+,R3 -GET TEST DATA 
1422 006454 020003 CMP RO.R3 “COMPARE WITH CHECK WORD 
1423 006456 001403 BEQ +10 
1424 006460 OOSO46 CLR ~(SP) :PUSH FAKE STATUS ON THE STACK 
1425 OO06462 004767 172516 JSR PC, ERROR ‘ERROR! MEM DATA (R3) NOT = TEST DATA 
142% (RO), ADORESS=(R2)-2 

1428 006466 012203 MOV (R2)+,R3 -GET TEST DATA 
1429 066470 020003 CMP RO.R3’ ‘COMPARE WITH CHECK WORD 
1430 006472 001403 BEQ +10 
1431 OOG474 OOSO46 CLR (SP) PUSH FAKE STATUS ON THE STACK 
1432 006476 004767 172502 JSR PC. ERROR ERROR! MEM DATA (R3) NOT = TEST DATA 
1433 (RO), ADORESS=(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 419, 
1438 006510 OOSC46 CLR =(SP) PUSH FAKE STATUS ON THE STACK ; 
1439 006512 004767 172466 ISR PC ERROR ‘ERROR! MEM DATA (R3) NOT = TEST DATA 
1440 (RO), ADORESS=(R2)-2 
1441 
1442 
1443 006516 005100 COM RO :COMPLEMENT CHECK WORD 
1444 006520 005305 DEC RS :DECREMENT 256. WORD COUNTER 
1445 O06522 001310 BNE ch} 
1446 006524 005100 COM RO COMPLEMENT CHECK WORD 
1447 006525 005304 DEC RY “DECREMENT BLOCK COUNTER 
1438 001303 BNE 25 

1450 006532 032737 oO40000 177570 BIT #40000,a8SWR —- ; LOOP_ ON TEST? 
1451 906540 001264 BNE 1$ “BRANCH IF LOOP ON TEST DESIRED 

006542 016667 000002 172216 40S: MOV Disp), COUNT “GET 8 OF 255. WORD BLOCKS TO CHECK 
1453 006550 016602 OO0004 MOV 4(SP)'Re GET STARTING BANK 8 
145i 906554 004767 177134 JSR PC, STHMe "GO SET UP MEM MGMT IF REQUIRD 

1456 ;CHECK WORST CASE BIT COMPLEMENT PATTERN
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1457 006560 005000 CLR RO 
1458 006S62 005767 172166 P. ICOUNT -CHECK IF COMPLEMENT PATERN 

+ 

4 R ; MENT K {66 Bers — ws. BT So av = RPPPREDEN]_ ERX. HoRe 
Mes HERE GHEE Tees ek: Tat Haeebt kant pat evan eereny 1 1 174664 : : 
1464 edie’ rit BEQ 60S : NOT HAE ERE KED 
146S 006510 004767 177402 JSR PC .XOR39 
1466 O06614 912263 60S: MOV (R2)+,R3 :GET DATA 
1467 006616 020003 CNP RO.R3 “CHECK DATA 
1468 006629 001403 BEQ +10 
1469 O06622 é CLR ~(SP) 
1470 GO65°4 767 172354 JSR PC, ERROR 
1471 006630 005100 COM RO -COMPLEMENT CHECK WORD 
1472 006632 005142 COM -(R2) “COMPLEMENT TEST DQTA 
1473 006634 012203 MOV (R2)+,R3 :GET DATA 
1474 006536 020003 CMP RO.R3 : CHECK 
1475 O06640 001403 BEQ +10 
1476 O06642 OOSO46 CLR (SP) ;PUSH FAKE STATUS ON THE STACK 
1477, 006644 004767 172334 JSR PC, ERROR 
1478 006650 005100 COM RO :COMPLEMENT CHECK WORD 
1479 006652 O0S162 177776 COM -2(R2) “RESTORE DATA 
1480 006656 OS DEC RS :DECREMENT 4 WORD COUNTER 
1481 O06660 0013S0 BNE 6$ 
1482 006662 005100 COM RO : COMPLEMENT CHECK WORD 
1483 O06664 005304 DEC RY -DECREMENT 256. WORD COUNTER 
1484 006666 001343 BNE Ss 
148S 006670 005100 COM RO :COMPLEMENT CHECK WORD 
1486 006672 005367 172070 DEC COUNT :DECREMENT BLOCK COUNTER 
1487 006576 001335 BNE 4§ 

1489 006700 016602 o0c004 MOV 4(SP) Re :GET BANK 8 
1490 006704 004767 177004 ISR PC STAM 
1491 006710 016603 oj00002 MOV 2($P) R3 -GET BLOCK COUNT 
1492 006714 032737 O4N000 i77570 BIT #40000, deSWR :LOOP ON TEST 
1493 006722 00!307 BNE 40S “BRANCH IF LOOP ON TEST 
1494 006724 006367 172024 ASL ICOUNT 
149S 006730 10ce40e BVS 7§ 
149 006732 O00167 177354 IMP 1$ 
1497 006736 012705 oocded 75: MOV 816.,R5 : COMPLEMENT PATTERN 
1498 OO06742 011200 108: MOV (R2)-RO ‘GET 1ST DATA WORD 
1499 OO6744 016204 000020 MOV 20(R2), RY °GET 9TH DATA WORD 
1500 006750 110422 MOVB =_- RY, (Re $+ “SWAP WORDS 1-8 
1501 006752 110422 MOVE RY, (RO) + “WITH 9-16 
1502 006754 110422 MOVB = RY, (Ro) + 
1503 006756 110422 MOVB = RY, (RE) + 
1504 006760 110422 MOVB RY, (RO)+ 
150S 006762 11042° MOVB RY. (Re)+ 
1506 006764 110422 MOVB = RY (Re) + 
1507 0067b6 110420 MOVE RY (RO)+ 
1508 006 110422 MOVB RY. (Re)+ 
1509 006772 110420 MOVB RY’ (Re)+ 
1510 006774 110422 MOVB RY (Re) + 
1511 006776 110422 MOVB = RY, (Re) + 
1Sl2 007000 110422 MOVB = RY, (R2) +
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;AND VICE VERSA 

; ROUTINE OO ARITE 8 XOR 13 WORST CASE NOISE TEST PATTERN 

;ADJUST STACK 

CHECK 8 XOR 13 WORST CASE NOISE TEST PATTERN 

;PUSH FIRST BANK 8 ON THE STACK 
“PUSH # OF 4K BANKS TO CHECK ON THE STACK 
;CALL ROUTINE 

; RETURN 

S ROUTINES 
IT THROUGH FILO OF 1’S 
;SET STARTING BANK 8 
SET 256. WORD BLOCK COUNT 
:CALL ROUI TNE 

C-11-DEN C POP 1-70 MEMORY TEST MACYI1 30(1 
‘ett 16h -MAY-7? 13:58 3 XOR 9 ROU 

007002 110422 MOVA = RY, (R2)+ 
007004 11042 nov int (Re) )+ 

MOV + FB 118s nove ROL 
14 1 tbs MOV’ RO; (Re) + 

007016 110022 MOVB = RO, (R2) + 
007020 110022 nOvE RO, (Re)+ 

Bros t {Bass Move BB {8533 
110022 MOVB RO, (Ro) + 

007030 110022 MOYB RO, (R2)+ 
007032 110022 MOVB RO, (Re) + 
007034 110022 MOVB  =—«- RO, (Re) + 
00703 110022 MOVB RO, (Re) + 
007040 110022 MOVB RO, (R2)+ 
oo7042 110022 MOVE RO, (R2)+ 
OO7044 110022 MOVB  RO,(R2)+ 
007046 110022 MOVA RO. (Ro)+ 
0070S0 00S30S DEC RS 
0070S2 001333 BNE 10 
007054 DEC R3 
007056 001327 BNE 7§ 

007060 005767 171670 TST ICOUNT 
007064 001402 BEQ 11$ 
007066 000167 177220 IMP 1$ 
007072 Oleb16b 118: MOV (SP)+, (SP) 
007074 Ole616 MOV (SP}+’ (SP) 
007076 o00207 RTS PC 

:CALL: MOV Bone 13 EeuT INES 
: MOV BUKBANKS. (SP) 
: JSR PC, 8x13’ 

007100 012616 .8X13: MOV (SP)+4, (SP) 
007102 Ole616 MOV (SP)+) (SP) 
007104 000207 RTS PC 

;ROUTINE TO 
CALL: 
: MOV BANKS, -(SP) 
: MOV SBANKS -(SP) 
: JSR . 8X13 

007106 01261 .. 8X13: MOV (SP)+, (SP) 
007110 Oleb16 MOV (SP)+; (SP) 
007112 o0020 RTS PC 

-SBTTL ROTATING 1’S 8 0’ 
;ROUTINE TO CHECK ROTATING ’0’ B 
“CALL: MOV BANKS, -(SP) 

MOV BLKCNT, - (SP) 
: JSR Pc, .ROtO
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ROTO: ISR PC CKSWR GO CHECK SHITCHES COUNT 

RS a( 36} ie et FyRsr “Batu 
JSR -GO SET UP MEM MaMT (IF AVAIL) 
MOV nate RO “SET CHECK WORD 

1S: MOV 8256. ,RS :SET 256. WORD COUNT 
23: CLC ‘CLEAR CARRY BIT IN PSW 

JSR PC ROTATE 
MOV -2tR2),R3 GET RESULT 
BCS 3s “BRANCH IF °C’ BiT WAS SET 
CHP RO,Ra CHECK RESULT 

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

4S: DEC RS “DECREMENT 256. WORD E OUNT 
BNE es LOOP UNTIL DONE 
DEC ; DECREMENT 255. WORD BLOCK COUNT 
BNE ‘S “LOOP UNTIL DONE 
MOV (3p), (SP) ‘BOP CONSTANTS OFF THE STACK 
MOV (SP)+' (SP) 
RTS PS -RETURN TO CALLER 

:ROUTINE TO CHECK ROTATING '1’ BIT THROUGH A FIELD OF 0’S 
*CALL: MOV BANK#.-(SP) “SET STARTING BANK 8 
: MOV BLKCNT.-(SP) -SET 8 OF 2S6. WORD *ALOCKS TO CHECK 
: JSR PC, .ROf! CALL ROUTINE 

-ROTL: JSR PC CKSWR -GO CHECK SWITCHES 
MOV 2($P),R4 “GET 8 OF 256. WORD BLOCKS TO CHECK 
MOV 4(SP) Re > GET eTARTING BANK 8 
JSR PC, STAM -GO SET UP MEM NCHT (IF AVAIL) 
CLR RO :SET CHECK WORD 

1S: MOV #256. .RS -SET 256. WORD COUNTER 
23: SEC >SET °C’ BIT IN PSW 

ISR PC ROTATE :60 ROTATE "1 BIT 
MOV -2tR2) ,R3 “GET RESUL 
BCC 3$ : BRANCH YT ’C’ IS CLEAR 
CHP RO, RS CHECK RESULT 

3S: HLT sERROR! COULD NOT ROTATE "1' BIT 
: THROUGH ADDRESS IN R 

DEC RS “DECREMENT 256. WORD E OUNT 

DEC Rs :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 (Re; -(R2)2177776 OR 000001 

ROLB ~—s- (Re) -(R2)2177775 OR OOOO0e 
ROLB ss (R2) :(R2)=177773 OR OOOOO4
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DEMJAC.P11 16-MAY-77 13:58 ROTATING 1’°S & O'S ROUTINES 

1625 007304 106112 ROLB (R2) :(R2)=177767 OR OO0010 
1626 007306 106lle ROLB (Re) :(Re)2177757 OR 000020 

ie Bee ius me} UBrradr Bt BRE 
1 14 Belis ROL (RS) (RS) zl OR 00 

en ee Les me Hag ireare Se nee . = OL 

163 Bovis erts ROL {RS} + A 15395 On 1000 
l 106112 ROLB (R2) :(R2)=175777 OR OOC0O0 
1634 00732 106112 ROLB (R2) -(R2)=173777 OR OO4O0O 

ee Bea UE me) Bette oe Glee 
133 007334 10611¢ ROLB = (Re) RB}=13 re teat 
1638 0073% 106112 ROLB (Re) :(R2)2077777 OR 100000 
1639 007340 106122 ROLB (R2)+ :(R2)=177777 OR OOOO 
1640 007242 000207 RTS PC : RETURN 

1642 -ROUTINE TO WRITE ONE WORD PATTERN INTO MEMORY 
1643 ?CALL: MOV BANK®. - (SP) :PUSH STARTING BANK &# ONTO STACK 
1644 ; MOV BLKCNT,-(SP) | ;ANO 128. WORL BLOCK COUNT 
1645 : JSR PC WRTPAT *CALL ROUTINE 

1647 016604 oc000e2 WRTPAT: MOV 2(SP),R4 -GET BLOCK 
1648 007350 016602 cOo0o4 MOV 4(SP) >Re GET STARTING BANK #& 
1649 007354 004767 176334 JSR PC STMM2 -GO SET UP MEM MGMT 
1650 007360 012700 MOV (PC) +, RO :GET USER CONSTANT 
1651 007362 .CONST: O 
1652 007364 012703 000100 1S: MOV #64. R3 -SET 256. WORD COUNTER 
1653 007370 010022 2s: MOV RO, (Re)+ “WRITE 2S6. WORDS 
1654 007372 010022 MOV RO; (Re)+ 
1655 007374 010022 MOV RO, (Re)+ 
1656 007376 010022 MOV RO; (Re)+ 
1657 007400 DEC R3 ;DECREMENT 255. WORD COUNTER 
1658 OO7402 001372 BNE 2s *LOOP UNTIL 255. WORDS HAVE BEEN WRITTEN 
1659 007404 DEC RY “DECREMENT BLOCK COUNT 
1660 007406 001366 BNE 1$ 
1661 OO7410 Ol2b16 MOV (SP)+, (SP) sADJUST STACK 
lb62 OO7412 012616 MOV (SP)+’ (SP) 
1663 007414 000207 RTS PC 
1664 
1665 
1666 ;ROUTINE TO CHECK THE SWITCH REGISTER 
1667 “CHECK SWITCH 9: IF SET, LORO ERROR COUNT INTO THE DISPLAY REGISTER; 
1668 “IF NOT SET, LOAD PASS COUNT INTO THE DISPLAY REGISTER 
1663 007416 042767 017777 171334 KSWR: BIC #17777, LDOISP ;SAVE RELOCATION BITS 
1670 OO7424 032737 OO00400 177570 BIT sBIT8, asSKR “CHECK SWITCH 8 
1671 007432 OOL4Oe BEQ 10$ “BRANCH IF SET 
1672 OO7434 004767 O00464 JSR PC REL24K GO RELOCATE PROGRAM BACK TO 4K AND STOP 
1673 OO744O 032737 001000 177570 10S: BIT eBtTS, daSuR ‘SWITCH 9 SET ? 
1674 007446 001404 BEQ 1$ 
1675 OO74SC 056767 171302 171302 BIS ERCNT,LDDISP ;LOAD ERROR COUNT 
1676 007456 000403 BR 2s . 
1677 OO7460 056767 171266 171272 1S: BIS ICNT LODISP ;LOAD PASS COUNT 
1678 OO7466 016737 1712e66 177570 2%: MOV LOOISP, J8DISPLAY;LOAD THE DISPLAY REGISTER 
1679 007474 012767 040177 171252 MOV 8040177, ICOUNT :LOAD ITERATION COUNT WORD 
1680 007502 032737 OO4000 177570 BIT 84000, a&SWR *CHECK SW11
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1681 007510 00140e BEQ +6 
1682 O007Sle 105067 171236 CLRB ICOUNT ; COUNT =040000 IF SW11 =1 
1683 007516 000207 RTS PC 

; MESSAGES 
lege 007520 005015 ON7S24Y OSi040 RESLOR: .ASCIZ <15><12>’TO RESTORE LOADERS START AT 162’<15)<12> 
1687 O007Se6 051505 O4eSee 
1688 007534 O46040 040517 O42eS04 
1689 QOO07S4¥2 O051S2e O0S1440 
ea 007550 OQSelee ane ee 

1692 boven rests 10S 1101 PARITY: .ASCIZ <15><12> *ENABLE PARITY? 1/0=YES/NO ’ 
1693 Q00757e O4eS14 OSOO4O 051101 
1694 Q07600 ll pate 
1695 007606 44 1505 
1696 007614 70S7 e011 000 
1697 O07bel 015 OS1412 O40S24 STBANK: .ASCIZ <15><12)>’STARTING BANK 8(8)? ’ 
1638 O076e6 OSelee 047111 107 
1g Cores ee poe 16 021440 

1701 bovest 1 4 3117 BANKS: .ASCIZ <15><12>’s8 OF 4K BANKS TO TEST(8)? ’ 
170e 007656 O32040 0e0113 O40S0e 
1703 007664 O45516 Oe0l23 047524 
faa 00767e pt 051505 Oe 

1706 007705 01S QS00l2 OSe101 PAT: -ASCIZ ¢15)¢12>’PATTERN #? ° 
1707 OO7712 O4eSeY ON71ee 021440 

1709 b077b3 maar tf oa74ie OOO QUEST ASCIZ ¢19><12)'?’ 
1710 0077e7 01S OQS20le OS0131 CONST: .ASCIZ <15)<1e>’ TYPE CONSTANT’ 

HH Hiveas ley Bee Blas 
1713 007747 O1S O4Y4412e OSO116 PRG3M: .ASCIZ <15><12>’ INPUT # OF 2S6. WORD BLOCKS TO TEST INSTEAD OF’ 
1714 007754 OSeleS Gel44O O47440 
171S Q07762 O20} O3e46e 0270665 
1716 007770 OS1117 Oe0i04 
1717 007776 O46102 O41S17 051513 
1718 QO10004 OS2040 020117 OYeSe4 
1719 010012 OSeles OY4440 051516 
1720 010020 O4eSeY O42101 047440 
1721 010025 000106 
1722 010030 O0S01S OS4Se4 O4eSe0 PRGYM: .ASCIZ <15)><l2>’TYPE ADDRESS 

7a Siam ees esas ese 
1725 010047 01S OSe0le O20117 RELOCM: .ASCIZ <15><12>’TO RESTORE PROGRAM START AT ' 
1726 Q100S54Y QY¥eSe2e OSele3 051117 
1727 010062 Oe0i0S OSile0 043517 
1728 O10070 O40See 020115 0S2123 
17e9 010076 051101 Oe01e4 052101 
1730 010104 OO00040 
1731 010106 0000Se ASTERISK: .ASCIZ *#’ 
1732 010110 Q42S04 O45115 020101 ENDMSG: .ASCIZ ‘'DEMJA DONE!’ 
1733 010116 O47S04 O4eSi6 000041 EVEN 

1736 ;ROUTINE TO RELOCATE PROGRAM BACK TO 0 



16-MAY-7 

000001 

00076" 
17757u 

-DEMJA-C POP 11/20 MEMORY TEST MACY11 3061046) 

REL24K: fe 

iS: 0 

Copar: 

MQ3 
22-JUL-77_ 10:09 PAGE 32 

ROTATING 1’S & O'S ROUTINES 

817797, RO 

Re: RELOC 

8STKPTR, SP 
#100000’ 3#LDOISP 
JSLDOISP, A8DISPLAY 
DeRELOCF’ 

dsPONE 

BA RESS WHERE CODE 
TORR EEOCATED 
:PUT FROM ROORED? INTO SUBROUTINE CALL 
RELOCATE CODE T 
SLOWEST 4K 

;SET STACK PTR 
CLEAR RELOCATION INDICATOR 
“LOAD DISPLAY REGISTER 
:CLEAR RELOCATION FACTOR 
“DISABLE MEM MGMT 
RESTORE LOADERS & HALT



BRINE CE} FEM TA peg go MEMORY TEST MACY11 30(1046) 12-JUL-77 10:09 PAGE 34 
13:S& CROSS REFERENCE TABLE -- USER SYMBOLS 

AORESS 002327 374 SS98 = 1127 
ASTERI ot 0108 eis 17318 

BPR reece oh 794 8008 940 
BELL 001S27 393 4098 
BITi2 = 010000 898 604 
B1713 = Qe0000 888 1101 
BIT14 = Q4O000 878 
BIT1S = 000100 868 
BIT&6 = 000100 928 
BIT8 = OOGY00 Sia 1670 
BIT9_ = 001000 908 353 1673 
BPTVEC= 000014 S88 

CKSUR : m6 aa 1369 1$70 1598 ,6698 
CNTRL = Tre 748 S34# 801% 930 1178% 1183% 
CONST 007727 17108 
COUNT 000766 74s =614S2# = L4BG# 

‘ CPE 900100 1S78 388 632 Lieg 
DIGITS O0e3S1 340 370 419 S63s% iLLIt 
J2uTee 02312 457 SSe# 1123 
OlSPLR= 177570 808 357% S9l# 1678 174S% 
DONE OO0423e 937 9418 
DONEO O02626 618 6288 

1 002732 637 6618 
DONE1O 003714 860 8258 
DONE3 686 6918 
DONEY OO03iee 697 7088 
DONEYA 003172 711 7248 , 
DONE 4B 727 7418 

C 003310 7Se 754 7598 
DONE 4D ee 759 7908 

003510 807 8168 843 
DONE? 003536 818 8248 
DONES 003630 839 841 8468 
DONES 003656 847 8548 
EMTVEC= 000030 618 
END 004166 9298 
ENOCT OO4ele 795% 9358 

ERCNT. 000756 367 EO 3$e2 356 S89*x 1675 | # 
EPROR 001204 149 3498 = §=61399 1397 1404 1411 1418 1425 1432 1439 1470 1477 1584 

Bie Be EH occ som % 
ERRVEC= 000004 Sua SO9# 606% 618% 637% 697% 711% 727% 759% 818% 824% 847% 8S6# 

871% 905% 962% 995* 1000*% 1035% 
ESTRB  O0S265 1149 11588 
FINISH 004270 7 9538 

HCRNT poesia 1188" 1168 ] 
T. = 104400 1208 645 6Se 706 737 770 777 785 892 975 1046 1063 1611 

ICNT 0007Se 2658 597% 933% 936 1137 1205 1677 
ICOUNT 000754 e668 135) 1354 1376 1458 1494# = 1537 1679%  168e# 
IQ*VEC= 000020 Sos 
KIPARD= 172340 1098 217 466 1230% 
KIPARI= 172342 1108 467 669 695# 899% 1231% 1239% 247% 

ee eee —_- = — — ed ee —_ — 



BO4 
MAINDEC-11-DENJA-C PDP11/70_MEMORY TEST MACYI1 30(1046) _12-7UL-77_ 10:09 PAGE 35 
DEMJAC.P11  16-NAY-77 13:58 CROSS REFERENCE TABLE =- USER SYMBOLS 
KIPAR2= 1723 1118-4680 977# «= 900 «1228 §= 12718 = 1285s 
KIPRR3= 17235 ll28 = 469—s«1273% =—«12868 
KIPAPY= 172350 1138 © 470 
KIPARS= 1 14a 421 
KIPARD= 1720354 11Se 472 
KIPAR7= 170 1168 = 2300s473.—s«1232 
KIPORD= 172300 1008 «= eles B75# «10ND = 1225 
KIPDRI= 172 10ie 1226s 
KIPOR2= 172304 1028 67h «= 1227#)=—«1274s 
KIPDR3= 172306 1038 12758 
KIPORY= 172310 1048 12768 
KIPORS= 172312 10S8 
KIPORS= 170314 1068 ; 
KIPDR7= 172316 1078 «23S 29 
KM = OOO000 458 
LCRNT 005316 1151-11638 
LDOCOMP 006260 1352 «13568 
LOOISP GO0760 obss = 355# «= 356# = 357s 90% «= S91—s«sGH9H «= s1675* §=1677# = 1678 
LOMO 00S514 620 640 713 729 761 B74 1033 leels 1268 
LONORM 006272 13531355 13698 
LODAR 010200 518 = 532—S—té—«d' 75 
LOOFLO 002110 5038 «= S05.) (isi‘S23# = S27 SHI 
LST 02322 ssaa = 631 
LSTLOC 002244 So2k 40 S388 
LSTRS 005302 1150-11618 
MAINTR= 177750 12038 = 1207# 
MARGIN O0SY66 808 «(Lops 
MARNSG 005347 1144 11688 
MARTAL 005240 1139114211478 
MEMERR= 177744 10868 1097 11008 
MEMHI = 177742 108Se 1039 
MEMLO = 177740 1084s 1038 
MMA6TO OOSbI6 621 69 714 762 1041 12388 
MMABT! 005650 6790 74HOC«dL DMG 
MMABT2 006026 1278 =: 12838 
MMAVA 000762 207 «= 2esiB SC eY~—siH COBH 12H 793s 

1037, «1190 12221260 
MMVEC = 000250 678 0 621# «= 675) GR) 714H# = HH 72H) LOM 12788 
MRGNTB 005506 1138 1207s late 
N= QO00i0 41s 
NOFIND OO4745 1062 «10778 
NORMAL 005256 1147 1153 11568 
OeA 002014 3820-387) 478m «1010s Aad = 11 
PARAVA O0S464 41 838 1180# 1164# 11968 
PARERR 004724 1030 «10748 = 1105 
PARITY 007564 16928 
PARPAT O03472 goss §=84O)08=— ss BH2# 13021332) 13811463 
PARREG 001531 4108 1131 
PARTAB 001774 434 -4bb8 
PARVEC= 000114 1034" 11738 1187" 1169% 11928 1194% 
PASSNG 002363 Sbbs 
PRSSNN 002370 5678 
Pat 007705 17068 
POWN 2058 = 2u7,——is«S 99 
PEFLG 004546 377, -593# «10328 «=«1044# «= 1049* = 10S = «1089 —S«1093¢ 
PENFLG 004547 375 10338 = 10608 

17444 

836 

1745 

872 897



MAINDEC-11-DEMJA-C POP11/70 MEMORY TEST MACY11 30( 1046) 
16-MAY-77 13:58 DENTAC.P1l 

TR OOe4b2 
PFS OOOS&4 

Pied = I7777 
PIRVEC= bans 
PKM = Qo0000 
PLACE O0e374 
PONE 000162 
PRG3OM O07 78?7 
PRGYM 010030 
PRTYY = 000e00 
PRTY7 = OOO3NO 
PSN = 010000 
PS = 177775 
PTWO 000200 
PUM = Q30000 
PUP 000S76 
PWRFAI 000730 
QUEST 007723 
RANTST 003716 
RECOAT 001514 
REG = 
RELFL 000110 
RELOC OO4274 
REL OCF 4 
RELOCMH 010047 
RELOCP 004376 

O\O1e4 
RESLOR 
RESVEC= 000010 
ROTATE 007276 
ROTO 
ROTI 004130 

SAVPCe 000112 
SAVRO 004710 
SAVR I 0047 1e 
SAVRE 004714 
SAVR3 OO4716 
SAVRY 004720 
SAVRS 004722 
SCOPE = 104000 
SLR = 177774 
SM = 040000 
SPACE] 002361 
SRO = 177572 
SRl = 177574 
are = 177576 

= 172516 
START 002376 
START OOe44O 
STBRNK 007621 
STKPTR= 000500 

STmm2 005714 
SWR SS se= «177570 

1053 
re 

1092 

c47% 

1740 
416 

17378 

loee8 

1228 

10678 

1138 
240% 

239% 
e380 

59S 

S92 

1374 
383 

1145 

599% 

417 

leeb 

426 

Fao 
953 

628 

14S4 
358 

le-JUL-77 
CROSS REFERENCE TABLE -- USER SYMBOLS 

600% 

462 

1229 

CO4 
10:09 PAGE 36 

463 

1274 

1233% 

1287 
leeds 

800 

1573 
390 

596% 

1275 

1e41# 

816 

1601 
394 

98S 

le42t 

1110 

12508 

1746# 

12S3# 1e73# 8§=61 2884 

904 932 

1175 1450 

10S0 

1492



- 

SSSTAG= 

25
88
8 

Re
h 

SO
 S

eeT 
IEE

 
R
R
 =
 

r
u
 

_
 

002210 

1670 1673 

205 

1680 

246% 

L488 
4148 

1395 

16518 
80e 

1364 

lee6 

921 

4168 

337 
942 

461 

418 

1518 
438 

1402 

10S2 

i4€5 

629 

339 
1006 

498 

479 

1S48 
Sil 

1409 

11758 

DOU 
09 PAGE 37 rR ZO EMORY TEST AOGYLIQ ROLAND ABP E 

1274 1275 

367 369 
1029 1061 

1568 l6e8 
SS0s S688 

1416 1423 

373 379 
1104 1107 

1678 1708 
7% 784 

1430 1437 

384 
lille 

1489 

392 
ll2b 

487 
1130
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. 13468 3124 BResED 148" 1950. 13548 
-3NOTS 006242 1347 13518 
3X9 006064 Bel 12978 
-8X13 007100 851 15508
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$TYPE 48 

- ABS. 910200 000 

ERRORS DETECTED: 0 

SKZ 4 DEPIAG - BIN, DaK 2: DENJAC. LST “CRF /SOL “NL: TOC=DSKZ:DENJAC. P11 

RUN-TIME RATIO: 154/8=18.2 
CORE USED: 2SK (49 PAGES)


