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ABSTRACT 

THIS PROGRAM CHECKS CTION, £A BITS, AND MEMORY 
USING ANY NPR DEVICE WITH EA BITS. IT RUNS STAND ALONE OR 
WITH KTLIC OR KTIID TO ACCESS EXTENDED EMORY T CASE 
NOISE PATTE ARE USED WITH THE ce fo fest 
MEMORY. IF THE PROGRAM IS STARTED BY 
THROUGH ALL THE EXISTING DEVICES. IF 
IN CHAIN MO T WILL CYCLE THROUGH 

DOP2 DEVICE. IN ALL CASES, DRIVE I 

F 2%
 

REQUIREMENTS 

EQUIPMENT 

POP11 STANDARD COMPUTER WITH A MINIMUM OF 8K OF MEMORY 
KT11C/D FOR MEMORY EXPANSION (OPTIONAL) 

STORAGE 

PROGRAM STORAGE - THE ROUTINES USE MEMORY 0 - 17776 

PRELIMINARY PROGRANS 

rene DIAGNOSTICS 
VICE DIAGNOSTICS 

LOROING PROCEDURE 

USE STANDARD PROCEDURE FOR ABS TAPES. 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SEE 5.1.1 (ALL DOWN FOR WORST CASE TESTING) 

STARTING AOORESS 

START AT 200. 
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ie DESCRIPTI 

4.3 PROGRAM AND/OR OPERATOR ACTION 

2) TART AT 
) TYPE DEVICE (RF11, RK11, RPL, RC11, TC11, TMi, OM11, OR 

DR11B) AND RETURN. 
3) TEST WILL START (tC WILL RETURN TO STEP 2 AND RESTORE THE 
LOQOER) 

3 START AT 200 
) TYPE URN 

3) TYPE THE LOWER BANK TO BE Teerep -.. 1220000-37777 ETC. 
4) TYPE THE UPPER BANK TO BE TESTED 
Un AP wore tts RKi1, RPI1, RC11, TC11, TMi, OML1, OR 

6) TEST WILL START (tC WILL RETURN TO STEP 2 AND RESTORE THE 
LOADER) 

) OPERATING PROCEDURE 

S.1 OPERATIONAL SWITCH SETTINGS 

ae BA Fee Ring ton comer erent ob anone WoRaT CASE TESTING. THE 

§.1.1 SWITCH SETTINGS ARE: 

(15> 2] ..... HALT 
Bilt z=] ..... HANG ON CURRENT BANK 

(13) = i ceeee iMiietT PRINTOUT ¢ 

ico 1 <0:2 TUBE ORE of choy Berenicton oevice 
SU<O8> = 1..... 

S.2 SUBROUTINE ABSTRACTS 

S.2.1 TRAPCATCHER 

A “.+2” - “HALT® SEQUENCE IS_ REPEATED FROM 0 - 776 TO CATCH 
ANY austen TRAPS THUS ANY UNEXPECTED TRAPS OR 
INTERUPTS WILL HALT AT THE VECTOR + 2. 

5.2.2 TRAP HANDLER 

MOST OF THE S.'°ROUTINE CALLS RARE DONE VIA A TRAP+N CALL. TO 
FIND THE SUsnOUTINE BEING CALLED, LOOK IN THE COMMENT BB

 
SR

R 
PS
L 

BE
S 

OR 
RE 

OOS
 

Bd
e 

Vet
ol 

SO
NO

S 
Ge
ne
 

Be
e 
B
e
e
 

EK 
So
S 



FOl 
MAINDEC-11-D20MA-B MEMORY 1/0 EXERCISER MACY11 27(732) 26-OCT-76 16:08 PAGE 6 
DZONAB. CMB 

200 CTION OF THE TRAP a ON Meee FOR T THE 
201 RAP, THEN SCAN TO MARGIN FOR THE TART ING ROORESE 
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6.1 

6.2 

8.1 

8.2 

8.3 

OF THE SUBROUTINE. 

ERRORS 

ERROR PRINTOUT 

THE FORMAT IS AS FOLLOWS: 

RF11 ERROR: CS = 100305 ER = 001000 

RF1l = OE R 
cS = CONTROL AD status REGISTER 
ER = ERROR REGIS 

DATA ERROR AT 401220 TRUE = 177777 RECEIVED = 177757 

401120 = ADORESS OF BAD DATA (18 BIT) 
PRUE = para SENT 
RECEIVED = TA FOUND 

ERROR REC IVERY 

RESTART AT 200 

RESTRICTIONS 

TO RUN RPO2, CHANGE LOC=S54S6 TO 000002 (RTI). 

MISCELLANEOUS 

EXECUTION TIME 

THE Seri TIME IS DEPENDANT ON THE AMOUNT 

AAG THE DEVICE USED. THE BELL SHOULD RING WITHIN 30 MINUTES 

STACK POINTER 

STACK IS INITALLY SEY TO SOO 

POWER FAIL 

AFTER THE PROGRAM IS STARTED, POWER DOWN THEN UP. THERE 



rs a 
HO1 

MAINOEC-11-02QMA-B MEMORY 1/0 EXERCISER MACY11 27(732) 26-OCT-76 16:08 PAGE 8 
DZQMAB . CMB . 
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260 MAINDEC- 11-D20MA-B MEMORY 1/0 EXERCISER PACE 6 
261 DESCRIPTION 
be 
263 

| 364 9, PROGRAM DESCRIPTION 
ae THE PROGRAM SIZES CORE AND TEST SEQUENTIALLY ALL CORE OR Aéty 

| 3 RESORT EXPANSION DEVICE. “acest CASE NOISE PATTERNS ARE USED 
269 FCR EACH MEMORY TYPE ON EACH PASS. 
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270 % 
gf) “pitte MAINDEC-11-02Z0MA-B MEMORY 1/0 EXERCISER 

sfs Abstract 

27s This pegerae checks bank selection, EA bits, and memory using 
276 any device with EA bits. It runs stand alone or wit 
277 TIIC of KTLIID to access extended memory. Worst case noise 
ore patterns are used with the NPR device to test the memory. 

280 
281 Requirements 

POP-11 with at least OK of memory (KTIIC or KTIID are 
optional.) 

Storage - First 4 

Loading - Absolute Loader 

Execution time 

The time 18 dependent on the amount of memory and the device 
which 18 used. bell will signify end of pass. Maximum run 
time is no greater than S minutes. 

Starting procedure 

}) piart at 200 
Ath device vor tt RK11, RPI, ROLL, TCLL, TM11, OMl1, or 

BE
RG
 

DR
C 

OS 
EU
R 

REE
 R

E 
BE

SS
A 

SE
R 

Bait and RE 
3) Test will fark (tC will return to step 2 and restore the 
loader) 
or 

1) Start at 200 
2) Type a RETURN 
3) THe ‘ the lower bank to be bested . 1 = 20000-37777 etc. 

310 4) Tipe the upper bank to be tested 
Mi S) Type ¢ ‘ device (REIL, RK11, RPLI, RC11, TC11, TM11, OM11, or 

3le OR1i @ RETURN. 
313 6) Vest “all start (tC will return to step 2 and restore the 
314 loader 
31S 
316 
317 Switch register options - yes 

313 SW1S - HALT ON ERROR 
320 SW14 - LOOP ON CURRENT BANK 
321 SW13 - INHIBIT TYPEOUTS 
222 SW10 - INHIBIT Pel 
323 Sua iweler USE OF Me noRy EXPANTION DEVICE 
Je4 SW8 - TYPE BANK UNDER T 
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;COPYRIGHT 1972,DIGITAL EQUIPMENT CORP., MAYNARD MASS. 
PROGRAM BY 808’ BRAIN 

SCOPE= TRAP 
HLT= EMT 
TYPE: IOT 
PS= 177776 
SkR= 177570 
DISPLAY=SUR 
BELL= 7 
RQ= 40 
Ri= “1 
Re= 4 
R3= % 
RY= “4 

RS= vA) 
TTY= YAS 
SP= “%& 

: “7 
N= 0 
SWi4= 40000 
Skl3= 20000 
SWie= 10000 
ante 4000 

Sa 
SW8= 400 

= 0 

= 200 

JMP 

= 1000 

ICNT: 
ERR 
PCNT ,0 
AD: 

g
 

O
O
o
 
o
O
o
0
A
O
N
0
O
0
 

@s8EGIN 

; TRAP CATCHER FROM 0 - 776 

; JUMP TO BEGINING ADORESS OF PROGRAM 

= ITERATION COUNT ;RH = TEST NO. 
SERROR COUNT 
2 WORD PASS COUNT 
;LOOP ADDRESS FOR SCOPE 
LAST HLT ENS TRUCTION ADD. EXECUTED 
sBANK UNDER TEST 
iF RST BANK 

T BANK 
OPTION - MI = MX11 - GT = KT11 

ae | 
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SETUP, CORE, AND OPTION SCAN 

BEGIN: RESET -2AP THE WORLD 
177564 TSTB 4-9 #177564 ‘TTY REAOY 

BPL 4 "NO - WAIT 
ooosco MOV #500, SP ‘SET STACK TO #% SOO ## 
Ol2104 000020 MOV sl0T$ asco LOAD IOT VECTOR 
000340 O0002e MOV 8340, dae “LOCK UP 
leble Heosse OV Seca ;LORD Pr VECTOR 

: 716 a nov STRAPS #34 SET FOR TRAP 
#340, 3% : 

9240 ita MOV #340’ SAF TRAP+ ’ 
005240 o010426 MOV 8240, IRCTRAP+2 
007240 010424 MOV #240, SRPTRAP+ 
p0°240 p10Ne MOV ac, KTRAP+ 

“300 O104e MOV 8300) JTCTREP+ 
009240 o0104ee2 MOV 8240, JTMTRAP+2 
009240 010410 MOV #240, dORTRAP+2 

4232 010354 MOV #TRP* RE, ARF TRAP 
4614 010352 MOV #TRP.RC; ARCTRAP 

005324 010350 NOV 8TRP.RP, SRPTRAP 
005624 010346 MOV STRP. RK, aRKTRAP 
006230 010344 MOV #TRP. TC, aTCTRAP 
007136 O1034% MOV STRP. TM: gTMTRAP 
010514 010334 MOV #TRP.OR’ SORTRAP 
012762 176622 MOV SREADR 60 KEYBOARD VECTOR 
146000 010474 MOV $140000,LOLIM INIT Lot h 
160090 010470 MOV #1 ;HILIM «©: INIT HILIM 
177540 CLR MIN 
177532 CLR MX 

03 010244 MOV $3, PSCNT “INIT PASS COUNT 
ocge4e ER MEMORY SWHICH MEMORY BEING CHECKED 
177522 CLR OPTION “TYPE THE OPTION 

1000 177570 BIT 8SW9, JeSWR >INHIBIT USE OF 
BNE SIZEtT “SKIP 

001330 ooc004 MOV #15 oa4 “SET FOR TIMEOUT 
010376 TST 3sRo :CHECK FOR KTI1 
177474 COMB ss OP TION ‘OPTION IS KT11 

BR 2s 

001362 o00004 18 MOV #25. a84 >SET FOR TIMEOUT 
010374 TST anxt3 :CHECK FOR MX11 
177455 7744 cone OPTION SOPTION IS MXi1 
68:65 , 

Bpeoos | 17743 Hoy BST 
oco00s oco0004 2s: MOV #6, 084 RESET FOR NEM 

177426 SIZEIT: TST TION + WH TION AM I 
OMI Bony mare VE MX11 
BNE DOSEG “MUST HAVE MEMORY MANAGEMENT 

MEMORY EXTENTION DEVICE 
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419 O01400 012737 001432 O00004 DOCORE: MOV 25, 084 SET FOR NEM 
420 001406 012701 017776 MOV #17776,R1 :SET UP RODRESS 
Wei 01412 905900 CLR RO :SET_UP BANK COUNT 
Hee OO1414 062701 o20000 1S: ROO #20000, Ri *MOVE TO NEXT 

- 483 001420 005290 ING RO “INC THE BANK COUNT 
wey 001422 005711 TST : TIMEOUT? 
425 OO1424 922701 177776 CMP 4177776, R! ; END? 
4e® OO14 51971 BNE 18 : LOOP iF NOT AT THE END 
He 0014 G46 2s: BR YPEIT : TYPE 

429 O01434 012737 00146 DOCCOY DOMX: MOV 82S, a4 SET UP FOR NEM 
430 001442 012700 3 MOV 83,R0 >SET BANK COUNT 
431 O01446 005200 1S: INC RO -MOVE TO NEXT BANK 
432 001450 010077 010262 MOV RO, aMXC3 >SET UP MXC3 
433 001454 005737 157776 TST 38157776 ; TIMEOUT? 
434 001460 O2e700 000036 CMP 836, RO : END? 
435 001464 001370 BNE 1§ LOOP _IF NOT END 
436 O01466 012777 000006 O10242 23: MOV #6, IMXC3 >MAP_INTO SELF 
437 GO1474 900425 BR TYPEIT TYPE IT 

439 OO147B 104444 DOSEG: MAPIT SETUP MEMORY MANAGEMENT REGISTERS 
440 O01500 005277 010214 INC asRo ‘TURN ON MEMORY MANAGEMENT 
441 001504 012737 001534 OOCOC4 MOV eS, 84 SET TIMEOUT ADDRESS FOR CORE CALCULATIONS 
44D poise SE 7776 1S: TST 04157776 TRAP ON EX MEM 
443 OO1516 O62 010202 ADD #200, SKISAR6  ;GO TO NEXT BANK 
444 001524 022777 007600 O10174 CMP #7600, 0KISAR6  ;LAST ONE? 
445 001532 003367 BGT 1$ TRY NEXT 
446 001534 017700 010166 2S: MOV ak ISARG , RO “SAVE ASRE IN RO 
447 001540 06300 ASL RO : ASH 8-7, ROX 
448 OC1S4¥2 000300 SwAB =s- RO *KLUDGY ISA’T IT 
449 OO1S44 042700 177740 BIC #177740,RO CLEAR JUNK 
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4SO 0015 TYPEIT: DEC RO 
451 pot eee Wereeg o0000& od0004 MOV #6, a84 i ORF eC NEM 
452 001560 012706 9005 MOV #550, SP ;CLEOR STACK ##S5U0## 
453 001564 005207 1777 INC t-1 “TYPE THE OPTION ONLY ONCE 
454 OO1£70 0010S0 BNE REDO FIRST TIME? 

Nee Sore7e gone" | boleGe We | ego 3GET THE LOROER, ONY TA RST Ta aoa" (15) (12) c12)"BAN > “ - = >” 

45 arte Rr pope MOV ho’ Fry ee fo I otf aL 
458 001650 004767 010S22 JSR PC’ PRINTS AO SUPRESS LE LEADING ZERO’S 
459 CO1ESY OCO004 001660 TYPE 42 
4680 691670 005767 177126 TST BPTION : fect opriou? 
461 001674 OO1406 BEQ REDO * NOTHING 
4B2 001676 100403 Br sMXI1 
463 601700 coccd4 O11441 £ WITHSG ;MEMORY MANAGEMENT 
464 O01704 o0040e BR REDO SKIP 
465 001706 011454 1$ TYPE WI THMX >MXL1 
466 001712 010067 177 REDO: MOV RO, LIMIT : SAVE 
467 001716 767 10110 JSR t -RESTORE LOADER 
468 901722 TST 4 UNDER A MONITOR? 
469 00172 001505 BEQ TO *NO 
470 001730 005037 177776 CLR aaPs CLEAR PS 
471 001734 012767 O11466 007570 RSIT: MOV #DEVTAB-2, DEVADR; SET FOR DEVICE SCAN 
472 O01 7g 7 OCcOCD2 007562 ABRT: B00 #2. DEVADR’ TO NEXT 
473 091 007555 NEWDEV: TST ‘ aQDEVAOR ‘1s IT THE END 
474 901754 051003 BNE 1$ - YES 
475 601756 004767 OO1040 ers ISR PC GETMON GET THE MONITOR 
476 001762 000764 vv OBR RS{T : LOOP 
477 001764 016703 007542 43: WY. DEVAOR,R3 GET ADORESS 
478 001770 162703 011470 ; #DEVTAB, RB "MAKE IT AN OFFSET 
479 001774 126937 011512 00004! © - CMPB TABI(3),a841 SAME DEVICE? 
480 002002 001757 -  BEQ ABRT *YES - ABORT DEVICE 
48! 002004 017767 007522 010304 MOV SDEVADR INPUT  <SET INPUT 
4B2 002012 Oje767 O304S1 010300 MOV 8"I1 INPUT+2 FOR TYPING 
483 O020°0 O0S067 010276 CLR INPUT+4 ; MAKE TERMINATOR 
483 002024 000004 002030 TYPE 42 j ASCIZ (1) 12) 

1 INPUT 

485 aie Bs 48 MOV bEADDEV, 284 SET FOR TRE DUT 
487 O0C04%6 012777 OO4232 007464 MOV 8TRP. RF; ORF TRAP 
488 O0C0SHY 012777 OON614 007462 MOV #TRP.RC, ARCTRAP 
489 002062 012777 00 MOV 8TRP.RP) ARPTRAP 
4990 002070 012777 4 007456 MOV @TRP. RK: IRKTRAP 
491 002076 012777 006230 007454 MOV 8TRP. TC; aTCTRAP 
442 002104 i2777 307136 OO74S5 MOV #TRP. TM; aTMTRAP 
493 o021 18 012777 O10S14 OO7444 MOV #TRP.DR; BORTRAP 
az O021e0 od004e3 BR RTPF ;START IT | 

495 002122 BAODEV: 
497 002122 ““hoo004 * 002126 TYPE 42 ».ASCIZ “ - NONE” 
498 002136 000167; 177600 JMP ABRT -GO TO NEXT DEVICE 



MAI Lat -ozem-8 

499 
F
R
U
 

RR
 
E
E
S
 

I
P
U
N
U
T
I
 

UT
IL
 
L
A
I
 
U
I
C
C
)
 

Oe
 

fen
 

Gene
t 

on
e 

fan
t 
Bd

 
nee

 f
one

 G
ras

s 
Pn
a 

D
D
 
N
M
U
I
£
 
U
V
 

—
 

BE
S 

SS
RI
GR
E 
SR

M 
OT
R 

ae 
oA
 
PR

s 

BR
R 

ei
cs
 

8 

BN
 
Sn
o 

IS
E 

LB
S 

r
o
t
u
r
g
t
u
n
n
 

eg
et
 

BE
 

e 

ea
s 

at
ai

ci
 M

ala
 

AI
ai

N 
Ma

la
ga

 i
aia

tai
cis

tat
s 

ates
 

PR
BS

 
S
R
B
 

a 
ne
e 

8 
8 8 

8 Be 
B
E
N
 

aa
n 

ce
 

012737 

BE
RS

RE
 

ai
23
e9
 

1/0 EXERCISER 
TTY INPUT ARE 

Tb: 

17: 

MACYL1 27(732) 

cum aye 

nv se, #177560 

] 8100, ARCCS 

a BE eu 

B fpons 
cre ACRE, INPUT 

BIS 8100, aRFCS 

BEA pe 
BE Moo acs 
BR wart 
CMP ¥ , INPUT 

e a ,aTecs 

aC, INPUT 

an #100, aTCCS ” 
BR WA 
be 00M, INPUT 

S BOMCS 
MCV 86 84 
JMP TRE. DM 
CMP 8"DR, INPUT 
BNE T8 
BIS #100, ORCS 

TSTB eUT 

Re Say 
CLR 38177560 
BR TO 

MOV 86, 284 
MOV LOLIM, RY 
CMP HILIK; RY 
BEQ 1S 
CLC 
ft og 

BOe 
26-OCT-76 16:08 PAGE 15 

BET UE TRAP _IF NO DEVICE 
; PRIORITY 
3 ASC Z_(15)< 12)" 8" 
; 

CK FOR RC11 

; TURN ON INTERUPT 

; CHECK FOR RP11 

; TURN ON INTERUPT 

;CHECK FOR RF11 

; TURN ON INTERUPT 

;CHECK FOR RK1I1 

; TURN ON INTERUPT 

;CHECK FOR TM11 

; TURN ON INTERUPT 

;CHECK FOR TC11 

; TURN ON INTERUPT 

;CHECK FOR DM11 

31S JY THERE? 
sRESTORE 4 

; CHECK FOR DR11 

; TURN ON INTERUPT 

:CR ALONE 

FRR ~ RESET 
sCLEAR CARRY BIT 
i NOF WITH READ /WRI TE 

TA_EROM TTY 
ise He STACK ## S00 #% 

#31 HHHHHEHHHEE 
# rs 
# BACKGROUND # 
% TEST * 
# # 
Pritt ett ite tet}
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551 O024S6 0127 ee) Boosey O03? 
5$3 OC2470 003004 
SS4 e474 «004767 
ss5 -£90 00S067 
$56 OC2S04 012701 
So” OC2510 105711 
goa Oc2Si2 O01414 
SS9 O0cS14 106011 
S60 O0C2S516 106011 
361 OC2S20 106011 
obs Of=S22 10616 
Ses 902526 106114 
S65 9C2S5350 1618 
S55 OCcSHN 1061 } 
S66 0025396 10616 
Sb? OCs S4e pate 
S68 OccS44 
$63 0C2550 2s 
570 OGctS2 U0S36 

B73 Orsseq QooceM B75 BESe7D BON?E? 
S74 O5ceS74 005000 
S78 O¢2676 O1c¢70i 
S7% O6260e 105711 
$77 0 001411 
578 022606 106011 
$79 022610 106011 
580 OC2ble 106031 
$81 OCeb14 1061 
S82 OCeb16 10512 
583 OCz 1Lol 
eee Oo zb22 im ict 

S86 002626 ieee 
587 072630 020067 
S88 0226 003353 

oa 02542 chee 
Ee COeb44 0001 

$33 poeee 000004 
+ a) 2¢5 OOS660 DOOKM 
5% O0C2664 9000004 
S37 O0e7l2 000167 

MEMORY I70 EXERCISER 
TTY INPUT AREA 

176230 

CRI: 

CR3: 

NODEV: 

COe 
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MOV % 384 
CLR as} 10 THe Try 
TYPE Mil “ASK FOR LOWER LIMIT 
JSR PC READS -GET IT 
CLR MIN 
MOV 8INPUT,RI 
TSTB.s() 5CR? 
BEQ CRe 
RORB (1) 
RORS ss (11) 
RORB = (1+) 
ROB MIN 
ROLBs()) 
ROLB = MIN 
ROL aii 
ROL. MIN 
eR CRI 
ST HIN :MIN MUST BE >0 

BLE F : NOPE! 
DEC MIN 
MOV MIN MX ;SAVE LOWER LIMIT 
TYPE Mie ‘ASK FOR UPPER LIMIT 
JSR Pc, RE ‘GET IT 
CLR RO 
MOV SINPUT,RL 
TSTB. (1) -CR? 
BEQ CRY TEST FOR END 
RORB ss (1) 
RORB = (1) 
RORB = (1) 
ROLB = RO 
ROB (1) 
ROLB 
ROB (1)+ 
ROLB 3s RO 
BR R3 
CMP LIMIT GREATER THAN THE MAX? 
BGT NXTCR “YES - TRY AGAIN 
CMP RO, MIN RO MUST BE > MIN 
BLT CRLF IT'S NOT 
IMP TO : GET ANOTHER 

TYPE =, M13 -TYPES NO DEVICE 
T M13 
T INPUT 
TYPE 42 ; ,ASCIZ * DOES NOT EXIST*«1S> «la» 
Jup BEGIN "RETURN TO TTY INPUT MODE 
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2 MEMORY 1/0 EXERCISER 

TRAP HANDLER 

gure HEGRE is A CrRRBsH wee 1 
THE "SET" MACRO WILL CREATE THE TABLE NEEDED 

MACYL1 27(732) 

STRAP 

DOe 
26-OCT-76 16:08 PAGE 17 

; TRAP HANOLER 

THE APR 
- pa 

T HAS 
FOLLOW THIS MACRO. 

RAT 
E 0 

TRAPS: MOV (6) ,85 :GET TRAP INSTRUCTION 

atte te ‘Bs ay 1 Ricci BYTE OF TRAP 
£00 ra) BS ABLE 
C SENOTRO: APEX FOR "Eb OF TABLE 
BNI QUT OF BOUNDS 
JMP 308) G9 TO ROUTINE 
HALT “TRAP OUT OF BOUNDS 
BR .7e : 

RORTAB: 
WRAOR -CORE = TRAP+O (104400) 
WRCADR -COMCOR = TRAP+2 (14402) 
CH. RF -CHKRF = TRAP+Y (104404) 
CH.RC -CHK-RC = TRAP+ (104406) 
CH. RP ‘CHK(RP = TRAP+IO C1O4410) 
CH. RK -CHK-RK = TRAP+I2 (104412) 
CH. TC “CHK. TC = TRAPSI4 (104414) 
CH: TM ‘CHK.TM = TRAP+I6 (104416) 
CH. OR *CHK-DR = TRAP#O (104420 ) 
§.7¢ “SEARCH = TRAP+22 (104422) 
Rl. TM REWIND = TRAP+ Stan ad 
CDATA ‘CKDATA = TRAP+ (104426) 
CH. TC TERR 8=s-=_—«s TRAP430 (104430) 
POTS :STOP =.= TRAP432 (104432) 
ER -ERR3 ss =_-—« TRAPS C1088 34) 
BEGIN >. START = TRAP+ (104436 ) 
SE TBAK “SETBAN oz TRAP+HD (104440) 
NXT s NEXT = TRAP+2 (104442) 
MAP ‘MAPIT = TRAPSHY (104444) 
PATCH! !DUM] «= TRAP +46 (104446) 
PATCHe -DUM2 = TRAP+SO (104450) 

ENOTAB=.-2 

GETMON: JSR PC LODRES sRESTORE THE LOADER 
TYPE 177 -TYPE A NULL 
RESET ‘KILL THE WORLD 
MOY RO, -(6) . RO ON STACK 
MOV ade .R3 GET THE ADDRESS 
JSR Pc (3) 360 TO MONITOR 
240, 240, 246 >SAVE ROOM FOR ACTLI 
MOV (6)+,RO POP STACK INTO RO 
CLR R3 INIT COUNT 

178: INC R3 : COUNT 
NE 17§ * DOWN 
T§ PC > RETURN 

2. 
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SUBROUTINES 

YUE NXT: chr FLG :SET A FLAG 
177570 BIT eSW14, JeSWR ‘LOOP ON BANK? 

BNE 2s -YES - GET OUT 
178710 CHPB MX, RO “LAST PAGE? 

BLT 1$ sNO - SKI 
on200c 177570 BIT sSW10, 2eSWR “INHIBIT BELL 

BNE S$ i YES! 
pppoe? TYPE BEL RING THE BELL 

4 cs: DEC PSCN -3 YET 
BNE 12 “NO - SKIP 

o0s402 INC FL “RECALL MONITER 
ooco4e MOV as42,R3 ‘GET MONITOR ADDRESS 

peg 10$ -SKIP IF 0 
poooae 006362 ADD #2, DEVADR :GO TO NEXT ONE 

Sb TST aDEVADR - END ABLE? 
BNE 16$ >SKIP MONITOR CALL 

77840 JSR PC, GETMON ‘GET T I 
hooess 006344 10S: MOV #3, PSCNT :RESET 
175622 175616 125: MOV MIN MX sRESET MX 
000512 TST MEMORY * CHECK STATE OF FLAG 

BMI 4S “SWAB I 
BEQ 3$ “COM IT 

oo0sae2 CLR “INIT IT 
BR 1§ > CONT INUE 

000475 3s: COME MEMORY +1 i HOKE IT 177400 
BR | > SKI 

COO465 4g: SHAB OO «MEMORY *MAKE IT 377 
175564 175560 15S: CMP NIN, WX sEIRST? 

ooco4e2 a BS 2 ‘BONTTORS 
BEQ 14S >SKIP LOOPING 

006266 TST FLG - UNDER MONITOR? 
BEQ 14§ :SKIP EXIT 

17777 CLR aePsS “CLEAR PS 
176466 INP NEWDEV > LOOP 
OGO400 177570 14$: BIT #548, J8SWR : TRACE? 

002 ere iM OSC TS 11S) (12) i 
ToeEne 6S: INC hx - GO +4 nent BANK 
175502 177570 MOV MX,@sDISPLAY § ;DISPLAY THE BONK IN USE 
GOO4O0 177570 BIT $248, g4SHR ire BANK NUMBER?? 

003330 TYPE +2 > .ASCIZ * " 
175456 MOV hx, TTY ‘SET FOR TYPING 
000007 BIT 87, TTY *MULTIPLE OF 10? 

BEQ 7$ sYES 
177770 BIC #177770, TTY *CLEAR OUT UPPER BITS 
0c7022 7$: JSR PC, PRINTS : TYPE MX ANDO SUPPRESS LEADING ZEROES 

es: 3f BANK eet MXC 
006.356 V LOLIM, R4 >SET UP FOR B&CKGROUND 

RTI «RETURN 
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gong 
MEMORY 1/0 EXERCISER 
SUSROUTINES 

000224 

000214 
000206 

COATA: 

i$: 

T3Xx9: 

T3XORS: 
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;CHECK DATA 

;SET UP BEGINNING OF BUFFER 

;CHECK FOR END 

;CHECK FLAG 
sMMIIG 
sMMIIF 

;MMLIE MEMORY 

;MMI1F MEMORY 

;MMI1G MEMORY 
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IF 
IA

A 
TI
AN
A 

00350 00$737 

MEMORY I/0 EXERCISER 
SUSROUTINES 

177776 POTS: 
177570 

17Se26 . BEGIN: 

037777 
OC0000 
000900 
0G0000 

oco00e 

0064S0 

1§: 

DATA: 
BIT: 
MEMORY : 

WRAOR : 

1$: 

WRCROR : 

1S: 

MACY11 27(732) 

08177776 
deSuR 
+4 

0177717, TTY 
ae TC, INPUT 

8400, TTY 
a(6) TTY 
se. (6) 
a(6),-(6) 
96) -(6) 
TY, a(6) 

(6)4. (6)+ 
#2, (6) 

26-OCT-76 16:08 PAGE 20 

;OROP PRIORITY 
;HALT ON ERROR? 

; #ASH 813, TTY# 
;T0 GET 

S 
;LORD MEMORY ADDRESS 
;RESTORE STACK 
; INCREMENT STACK 

;SET THE STARTING ADDRESS 

;END? 

;SET UP BEGINNING OF BUFFER 
;COMPLIYENT IT 

;LOOP TIL ENO OF CORE 
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1/0 EXERCISER MACY11 27(732) 
OUTINES 

177570 =~ER3: 

HOe 

WSH13, SHR ; INHIBIT TYPEOUTS 

a=TC, INPUT 

#1 aTccs 

Re, TTY TYPE R2 WITH MX AS 18 BIT ADORESS 
PCPRINTA -GO TO ADDRESS PRINTER 

bata. TTy -TYPE DATA IN OCTAL 
PC ,PRINTR ‘TYPE LEADING ZERO’S 

t2) TTY sTYPE (2) IN OCTAL 
PC, PRINTR -TYPE LEADING ZERO’S 

MX. TTY 
OPTION WHAT AM I 
2s I'M NOTHING 
1 I'M AN xi 

Y ; #ASH 87, TTY# 
TTY 
TTY, OKISARS 

TTY, IMXC3 ;LOAD THE MXC 

; ¥ASH 613, TTY# 

in Te Bren 
TTY “THREE BITS 
TTY TO MAKE 
817777, TTY “CLEAR JUNK 
TTY LOLIM : ADDRESS 
#20600. TTy -MAKE UPPER 
TTY HILIM LIMIT 

#0, aKISARO 
377406, dKISDRO 
#200. aK ISAR 
877406 KISORG 
87600, OK ISAR7 
877406, dKISDR7 

26-OCT-76 16:08 PAGE 21 



MAINDEC-11-O2QMA-B 
DZQMAB. CME 

d 

: : fe 

du
es
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MEMORY I”0 EXERCISER 
RF11 DISK HANDLER 

WRF: 

000105 

10e 
26-OCT-75 16:08 PAGE 2e MACY11 27(732) 

CHK . RF 
CKDATA 
CORE 

" MOV CRF. ORF TRAP 
MOV WROCNT, ORFWC 

@RFDA 
START 
Rr GA, 10:3, RFCS 

AR 
RECA, 100°S,RFCS 

5 CHECK FOR ERRORS 
sCHECK CORE 
LORD CORE WITH DATA 
CHECK’ TRAP ADDRESS 
; WORD CONT 
sDSK ADDRE 
; LORD CURRENT ROORESS & IE!3 AND uO 

; CHECK FOR ERRORS 
:REAO’ TRAP ADDRESS 
sWORD COUNT 
:0SK ADDRESS 
LORD CURRENT ADDRESS & IE!7 AND GO 

; CHECK FOR_ERRORS 
 CONPL. MENT CORE 
;’ WRITE’ TRAP ADDRESS 
;WORD COUNT OUN 
;0SK_ ADDRESS 
LOAD CURRENT AOORESS & IE!S AND GO 
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OZGNAB. CNB ERROR ROUTINE FOR RFL1 

7 ? 330 CH.RF: CLR Ex -CLEAR ERROR FLA* 
te pese4 See 08? 14 TST RFCS : ANY ERR ORS? 

Baa Peaoe peeae) 004316 Fe bf Bedh BP ok ORS 
881 O04276 737 020000 177570 BIT €SW13, J8SWR ai IBIT ERROR TYPEOUT 

eas Oroe "Weeavy 172 aN BRECS TTY ately FOR TYP TYP] 
884 Pada Annee LS] TYPE Re j fis DEVICE el 
895 OO4416 011012 TYPE 
886 oo44e22 767 005740 JSR tC. PRINTR Vee RFCs IN OCTAL 
887 OO4425 0110ee TYPE 
888 004432 01770S O00SISO MOV seep TTY OCTA, 
B29 DON 35 On472 005724 JSR {NTR Me Ing NERO 

1044 SToP 
891 OO4444 000002 RTI 
892 DOMG O3e7 27 o20000 177570 1S: Bit 85H13, , aaSHR iT MIBIT ERROR TYPEQUT 

gad pee Tae? 005122 004226 MOVB aRFCS, CHK ies! EA BITS 
B9S OO4464 116767 1743e4 O04e21 MOVB = MX, CHK +1. GET MX BITS 
896 OOW7e 105267 004215 INCB CHK + “INCREMENT INTO EA BITS 
897 OO4476 1065957 O04e!0 :MOVE OVER BY 
g°R 006967 GO4eD4 ROR ce *MOVE IT 
895 % 967 04200 ROR CHK INTO 
900 Sle 7 OONI74 ROR POSITION 
801 OO4SI6 042767 176374 OO4165 BIC #176374, CHK CLEAR JUNK 
sce 1e6767 O04l62 OO4161 CMPB CHK, CHK41 “MAKE SURE EA BITS INCREMENT 
903 004532 001425 Q 2s ‘RETURN IF of 
904 004534 011151 YPE ,RF.MI :TYPE DEVICE MESSAGE 
905 004540 011142 TYPE mis ;TYPE “BANK™ 
306 DONSWH 016708 I 7ued4 MOV Ax, TTY s TYPE _MX_IN OCTAL 
907 OO4=SO 76 22 JSR PC’ PRINTS ;AND SUPRESS LEADING ZERO’S 
968 004554 000004 011053 TYPE mB * TRUE 
903 004550 116 004127 move  GHK+1, TTY ;GET BYTE 
910 004564 004767 005606 JSR 7 PRIATS : TYPE TRUE EA BITS 
911 904570 011065 TYPE K9 RECEIVED 
912 004574 11670S OON112 movS ¢HK TTY GET BYTE 
9:13 004600 004767 005572 JSR 7, PRINTS i TYRE RECEIVED EA BITS 
914 OO46D4 104432 STOP WA 
S15 04606 2$ RTI RETURN 
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DZONAB. CMB RC11 DISK HANDLER 

916 OO4610 104406 W.RC: CHK.RC ;CHECK FOR ERRORS 

ste Gaels jong rene: Ee TIRE CO 47 pore 
919 OC4616 Nea 004650 004720 MOV #C..RC, ARCTRAP ick TRAP HobRees 
320 Dove e4 16777 bos 114 004770 MOV WROCNT, ARCHC * WORD COUNT | 

a5 oes rae Ceo ant + PRO RURRERT ADDRESS & IE'3 AND GO 
923 640 011624 o000103 011616 RCCA, 100!3, RCCS 
a4 C0464 000002 RTI i 

$25 O046S50 104406 C.RC:  CHK.RC sCHECK FOR ERRORS 
927 GON6SS 912777 OO4704 OO4664 MOV #R.RC,ORCTRAP  ;'READ’ TRAP ADDRESS 
958 004660 016777 O00S060 004734 MOV WROCNT, @RCWC =: WORD COUNT 
929 GOvoSs 00so77 004734 CLR BRCDA DSK ESS 
930 672 104436 “START * LORD NT ADDRESS & IE!7 AND GO 
931 OO4S74 O116e4 000107 011616 RCCA, 100!7,RCCS 
932 004702 000002 RTI 

934 OO4704 104406 R.RC: CHK.RC sCHECK FOR ERRORS 

$3 QO4718 D177? dO¥610 : NOV aw.rc,arctree  "wayTa” TRAP BOORESS 
937 716 016777 hatte POaese MOV WROCNT, ARCWC ‘WORD Fours 
938 OON724 005077 004676 CLR @RCDA >DSK ADORESS 
939 004730 104436 “START “LORD CURRENT ADDRESS & IE'S AND GO 
940 004732 011624 O0010S 011616 RCCA, 100!5, RCCS 
941 004740 0009de2 RTI 
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| seneee-1-sr0 MEMORY 1/0 EXERCISER 
ERROR ROUTINE FOR RC11 

CH.RC: 003746 
o0%644 
003734 
020000 

ae a] 
o1112 
005256 
O110z2 
OO4E00 
o0s342 

177570 

177870 

003644 
003637 

003604 
003577 

1§: 

MACYI1 27(732) 

ORCER, TTY 
PC, PRINTR 

PC. PRINTS 
mg 
re Ars” 
tH TTY 

PRINTS 

26-OCT-76 16:08 PAGE 2S 

;CLEAR ERROR FLAG 
ANY ERROR 

if TTY FOR TYPING 
Pevi MESSAGE 

37 Recs IN OCTAL ne ER 
TYPE @RCER IN OCTAL 
nee PERO ING ZERO’S 

URN 
jINTeIT ERROR TYPEOUT 

JUNK 
IMEKE SURE EA BITS INCREMENT 
'RETURN IF EQUAL 
!TYPE DEVICE MESSAGE 
: TYPE “BANK™ 
‘TYPE_MX_IN OCTAL 
tAND SUPPRESS LEADING ZERO’S 
; TRUE 
‘GET BYTE 
:TYPE TRUE EA BITS 
s RECEIVED 
Yee PRECEIVED EA BITS 

RETURN 



a 

Oe 
MAINDEC-11-D2QMA-8 MEMORY 1/0 EXERCISER MACY11 27(732) 26-OCT-76 16:08 PAGE 2b 
DZQMAB. CNB RP11 OYSK HANDLER 

981 005172 104410 W.RP:  CHK.RP CHECK FOR ERRORS 
882 O0S174 1044 ck TA ; CHECK GORE 
983 05178 O44 TP.RP: £ *LOAO CORE WITH DATA 

ee per Gee ESE BY ERGO Gere gr mess 
996 605214 Beene Rode CLR BRPBA a} Abbess 
987 goseed 104436 START "LOAD CURRENT ADDRESS 8 IE!3 AND GO 
388 O0S2e2 011634 O00103 011630 RPCA, 100!3,RPCS 
389 005230 o00c02 RTI 

891 o0S232 1044! C.RP:  CHK.RP i CHECK FOR ERR 
9g2 005234 Meares 00S266 004306 MOV 8R. RP. ARPTRAP Rab RODRESS 
993 005242 016777 OCO4476 004362 MOV WROCNT, ARPWC + WORD. coun 
994 905250 005077 004362 CLR aRPOA ix ARS ORE 36 
§9s S4 104436 “START T ADDRESS & IE!7 AND GO 
995 005256 011634 000107 011630 RPCA, 100'7,RPCS 
327 005264 oooca2 RTI - 

999 005266 104410 R.RP:  CHK.RP sCHECK FOR ERRORS 
1060 905270 104402 COMCOR ;COMPLIMENT CORE 
100: @0S272 Gle777 005172 oo4esO MOV @H.RP,ORPTRAP : WRITE’ TRAP ADDRESS 
10G2 005300 016777 OO4440 OO43e4 MOV WROCNT, aRPWC 89: WORD COUNT 
1003 005306 005077 OO4324 CLR @RPDA “DSK ADDRESS 
1004 005312 104436 “START “LOAD CURRENT ADDRESS & IE!S AND GO 
100S 605314 011634 000105 011630 RPCA, 100!5,RPCS 
1005 005322 on00c02 RTI 
1007 324 012777 000011 OO4276 TRP.RP: MOV #11, aRPCS 
1003 332 105777 004272 TSTB ss arPES 
1009 005336 100375 BPL 4 
1010 005340 005777 004276 TST @RPOS 
1011 O05344 100375 BPL 4 
1012 OCS346 005077 004256 CLR BRPCS 
1013 O0&3S2 600711 BR TP.RP 
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OZONAB. CMB ERROR ROUTINE FOR RP11 

1014 005354 006067 003334 CH.RP: CLR EX ; CLEAR ERROR FLAG 
1015 O05360 005777 oc4e44 TST SRPCS ANY ERRORS? 
1016 005364 100034 BPL 1s t BRANCH IF No af RRORS 
1017 005366 005267 00332e INC EX SET ERROR F 
1018 bos 276 32737 Oe0000 177570 BIT #SW13, I8SWR : INHIBIT RRROR” TYPEOUT 
1018 1026 BNE 1§ ; INHIBIT TYPEOQUTS 
1020 O0S402 917705 pouzee MOV aRPCS. TTY -SET TTY FOR TYPING 
1021 OOS406 909004 01124 TYPE =, RP. Md ; TYPE DEVICE MESSAGE 
1022 o0S4le 01101 TYPE M3 VOE CS 
1023 005416 004767 OO4744 JSR PC PRINTR TYPE RPCS IN OCTAL 
1024 005422 OOCO0Y 011022 TYPE =. M4 ;TYPE ER 
1025 005426 017705 O04c06 MOV SRPER, TTY “TYPE SRPER IN OCTAL 
1026 OCS432 004767 004730 JSR PC, PRINTR ‘TYPE LEADING ZERO’S 
1027 OCS436 104432 STOP tHALT ON ERROR 
1628 O9S4490 012777 C0000! o0416e2 MOV #1, JRPCS *LOAO A CLEAR 
1029 OOS446 105777 GO41S6 TSTB = @RPCS sWAIT FOR 
1030 O854S2 100375 BPL oy : DONE 
1031 025454 009002 RTI * RETURN 
1032 005456 032737 Oe0000 177570 IS BIT #S5W13, JUSUR ; INHIBIT ERROR TYPEOUT 
1033 005464 oo10S4 BNE 2s “YES! 
103% 005466 117767 004136 003216 MOVB —- SRPCS. CHK GET EA BITS 
1035 005474 116767 173314 003211 MOVB = MX, CHK+1 GET MX BITS 
1036 of&so2 105267 003205 INCB CHK +1. ‘INCREMENT INTO EA BITS 
1937 005 106067 093200 RORB CHK i HOVE OVER BY 1 
1038 00551 067 174 ROR CHK : 
1032 005516 005967 003170 ROR CHK INTO 
1040 o0SS22 006067 003164 ROR CHK ; POSITION 
104 Oo550 042767 176374 003156 ic 4176374 CHK CLEAR JUNK 
104 S594 126767 1S2 00315} *PB , CHKS *MAKE SURE EA BITS INCREMENT 
1043 OcsS42 001425 BQ og “RETURN IF EQUAL 
1044 OcsS44 O1124e TYPE =, RP. MI _ PTYPE DEVICE MESSAGE 
104S 005550 011142 TYPE mis : TYPE BANK 
1046 o0S554 016708 1732034 MOV Ax, TTY TYPE MK IN OCTAL 
1047 005560 604767 Oo46ie JSR PC’ PRINTS AND SUPRESS CEADING ZERO’S 
1048 O0SSS4 000004 011053 TYPE ma j TRUE 
1049 G9S570 116705 003117 MOVE anes TTY GET BYTE 
10S9 605574 004767 004576 JSR ? PRINTS : TYPE TRUE EA BITS 
1051 011065 7" PE hg * RECEIVED 
10S2 095604 116705 003102 OVB = CHK TTY ‘GET BYTE 
1053 0905610 004767 004562 JSR 7, PRINTS Ae RECEIVED EA BITS 
1054 OCSb14 104432 STop 
1055 005516 000002 zs RT} ; RETURN 



BO3 
maInee 40 Ex CISER MACYI! 271732) 26-OCT-76 16:08 PAGE 28 

RKL1 Or 

1 WRK: = CHK RK : CHECK FOR ERRORS 
i CxDATA Ck CORE 

TRP.RK: CORE tes CORE WITH DATA 
j 003720 MOV RC. AK, ORK TRAP i CHECK’ TRAP ROORESS 
1 4104 OON006 MOV WROCNT , ORKWC WORD COUNT . 
1 CLR aRKDA ie OFSS 
1 START ORO CURRENT ADDRESS & IE!3 AND GO 
1 wO103 011644 RKCA, 100!3, RKCS 

i mi 
1065 C.RK: CHK. PK sCHECK FOR ERRORS 
106 005714 003664 MOV #R.RK DRKTRAP —: *READ’ TRAP ADORESS 
1068 boceD 003752 MOV WROCNT, RKWC =; WORD COUNT 
106 CLR @RKDA DSK ADORESS 
1070 START *LORO CURRENT ADORESS 8 IE!7 AND GO 
1071 000107 O11644 RKCA, 100!7, RKCS 

1073 
1074 OOS714" 10NN12 R.RK: CHK. RK 3 CHECK FOR ERRORS 
1075 005716 104402 COMCOR OMFLIMENT CORE 
1076 per 8 Sere 00762 MOV 8H. RK ORK TRAP enItee TRAP ADDRESS 
1077 OCS726 016777 1 14 MOV WROCNT , ORKC *WORD COUNT 
1078 005734 00S077 14 CLR JRKDA -DSK ADORESS 
1079 O0S740 104436 “START *LORO CURRENT ADDRESS 8 IE!'S AND GO 
1680 005742 011652 O0010S 011644 RKCA, 10035, RKCS 
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MRINDEC-11-D20MA-8 MEMORY I/0 EXERCISER MACYI1 27(732) 26-OCT-76 16:08 PAGE 30 
O70 AB. CMB TC11 DTA HRNOLER 

006216 104414 W.TC:  CHK.TC ; CHECK FOR ERRORS 1124 
11 O44 CKDATA “CHECK C 
its Bees 58 ra753 000001 003426 MOV 81, a7CCs iH ALO FRANSPORTS 
11g? 006230 194400 , TRP.TC: CORE “LORD WORST CASE NOISE 

1138 Bose 12779 eH 903314 nove HE rc tera Yhap aoprese 

tH? Reescs ? % 003 ou3 Mey ae WROC ae CORENT AOORESS & IE'1S AND GO 
1132 006254 011664 OO011S 011656 TCCA, 100215, TCCS 
1133 006262 000002 RTI 

113S 006264 104414 R.TC:  CHK.TC CHECK FOR ERROR 
1136 006266 104402 COMCOR Piety Fo CORE 
Lig? 006270 SEARCH , 10 Ree Hoon SS 10 
1138 CCSe74 ta Boos 009255 MOV bid. TC orcrRap 
1139 006302 016777 MOV uROCNT! 3 ORD CONN 
1140 006310 104436 . START * LOAD KORRENT ADORESS 8 IE'S AND GO 
L141 O06312 O11664 OO010S 011656 TCCA, 100'S, TCCS 
1142 00632e0 000002 RTI 
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MAINDEC-11-DZQNA-B MEMORY I/ Exe Rc ToeR MACYL1 27(732) e6-OCT-76 16:08 PAGE 31 
DZOMAB. CMB ERROR ROUTINE FOR TC11 

1143 O063ee 005067 00366 CH. TC: CLR EX i CLEAR Sail FLAG 
1144 777 ~©003304% T aTccs : 
il Boiss Tosa ' ey is ‘prone NO ERRORS 

tis pees Ross 3° Ronse 177570 iN #5W13, I8SHR SPR Bit ERROR TYPEOUT 
1148 006346 001026 NE 1$ INHIBIT TYPEOUTS 
1149 350 017705 903302 MOV aices TTY ie TTY FOR TYPING 
1150 364 900004 011265 TYPE ML YPE DEVICE MESSAGE 
115] ocop04 o110le TYPE TYPE CS 
1152 606364 004767 003776 JSR is PRINTR ee Ices IN OCTAL 

1133 eye : pees ie TCER TTY BR eR N gers c 

tite 400 aaoes spe ISR sie ry Nee 
1156 O06404 i0443e STOP 
115? POS HOG 012777 1 oo3e42 MOV #:,aTCCs sHALT ON CEERR 
1158 414 105777 36 TSTB orecs “WAIT FOR 
1159 006420 100375 BPL : DONE 
1160 O06422 bo0gGe RTI : RETURN 
1b} 006424 032737 Oe0000 177570 1S: BIT #SW13, 28SWR INHIBIT ERROR TYPEOUT 
1162 906432 OCI0S4 BNE “YES! 
1163 OO6434 117767 003216 002250 MOVB = 3TCCS, CHK -GET EA BITS 
1164 OO06442 116767 172346 002243 MOVE MX. CHK+1 GET MX 
1165 OO064S0 105267 002237 INCB CHK#1 ; INCREMENT INTO EA BITS 
1166 006454 106967 O°223e RORB CHK > MOVE 
1167 Q05460 006067 052226 ROR CHK :MOVE IT 
1168 O064%4 006067 Of22e2 ROR CHK sINTO. 
1169 006470 006067 002216 ROR CHK sPOSITI 
1170 OO6474 042767 176374 002210 BIC #176374, CHK i CLERR 
1171 005552 126767 O02204 002203 CMPB CHK, CHKS:1 er oe ITS INCREMENT 
1172 006510 001425 BEQ 2s Gun 
1173 51 ! TYPE =, TC. MI Tee VICE MESSAGE 
1174 S16 o00904 O11142 TYPE MIS :T “Bare 
1175 O06S22 016795 172ctb MOV Ax, TTY ‘TYPE MX IN OCTAL 
117% Y SREAYG 3644 JSR PC’ PRINTS AND SS LEADING ZERO’S 
11 11053 TYPE Tr) i TRUE 
1178 006536 11670S 002151 move - CHK 41 TTY GET BY 
1179 S42 004767 003630 JSR 7, PRIATS YPE TRE EA BITS 
1180 46 OO0004 O11G6S TYPE Kg * RECEIVED 
1181 SS2 16708 002134 MOVE = CHK. TTY “GET BYTE 
1182 556 76? 003614 JSR 7, PRINTS ‘Ure RECEIVED EA BITS 
1183 O0é562 104432 SToP 
1184 2s: ATI RETURN 
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MEMORY I/O EXERCISER 
ERROR ROUTINE FOR TC11 

000330 S.TC: 

RETI: 

003000 SRI: 

SRIA: 

006722 
OO4SO3 002736 

002730 SFe: 

O0e71— SFA: 

MACYL1 27(732) 
FO3 

26-OCT-76 16:08 PAGE 32 

e 
(63+, RETURN 
(6)+ 
#503, aTCCS 

aTccs 
SRIA 
aTCER 
+4 

SF1 

WANT, ITCDB 
SF 
RETI 

8SF2, aTCTRAP 
84503, aTCCS 

RETI 

TC. TA, aTCOB 
RETR 
@RETURN 

Te AVE IT IN REVERSE 
RET Lbs Bock NUMBER 
“TRAP ADDRESS 

se PAST BLOCK 
;SAVE RETURN ROORESS 

; SEARCH FOWARD 

;CHECK FOR ERROR 
;NO_ ERRORS 
;CHECK FOR END OF TAPE 

;ON BLOCK? 
580 FOWARD . 
;CONTINUE AS YOU WERE 

: TRAP ADDRESS 
; SEARCH REVERSE 

; ERROR? 
:NO ERRORS 
sEND OF TAPE? 

:NO 
sSWITCH DIRECTIONS 

sRIGHT BLOCK? 
;NO 



MEMORY I/0 EXERCISER 
ERROR ROUTINE FOR TC11 

007036 O02574 FOWSER: 
000134 000130 
oo00de 000l2e 
000124 

OONSO3 OOeb4e RETII: 

002634 SCl: 

002630 

OOGOGD O0eb2e SCIA 

007066 O0eSOe SCFI: 
O000S03 O0eS72e RETRI: 

002S64 SCFe 

002560 

DOCOi2 OOesSe SCFIA 

000006 

TC. TA: 
TC.WC: 
RETURN: 

GO3 
MACYLL 27(732) 26-OCT-76 16:08 PAGE 33 

MOV asc} STCTRAP —s TRAP ADORESS 
MOV TC. TA. WANT 
SUB te. WANT 32 PAST BLOCK 
HOV (6), RETURN SAVE RETURN ADDRESS 

Hoy #4503, aTCCS SEARCH REVERSE 

TST TCCs sCHECK FOR ERROR 
gitk >NO 

ST aTCER “CHECK FOR END OF TAPE 
BMT +4 
ERR3 
BR SCF 1 

cH WeNT ,aTCOR 50N BLOCK? 

Be RET ROWTINE 5 YOU WERE 

MOV eSCF2,aTCTRAP =; TRAP ROORESS 
HOV 8503, dTCCS >SEARCH FOWARD 

TST atccs - ERROR? 
BP eal NO ERRORS 
TS TCER “ENO OF TAPE? 
BMI +4 Wo 

BR 2 RETIJ “SWITCH DIRECTIONS 

CMP TC. TA, aTCDS sRIGHT BLOCK? 
BNE RETRI * NO 
IMP @RE TURN 

0 
0 
9 
0 
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OZQNAB. CNB TML1 MAGTAPE HANOLER 

1261 007 132 14416 W. TM: CHK. TH “CHECK FOR ERROR 

lek porte 1s TRP.TM: CORE -SET UP CORE 
1e64 OO7140 104424 REWIND 
1265 007 148 012777 go72e4 p02420 ny #R. TN, STNTRAP =: TRAP Ss 
leb 007150 016777 002570 O0eSI6 V WROCNT, aTMBC *BYTE COUN 
lob? 007156 906377 O02Sle ASL aTMBC “MAKE BYTE COUNT 
1268 71 jos START "LORD CURRENT ADORESS & IE!6000S AND GO 
126 7164 O11676 O68010S 011670 TMCA, 100! 6000S, TMCS 
1270 007172 oco00e2 RTI 

1272 007174 012777 007220 002366 RW.TM: MOV 8X. TM, aTMTRAP —; TRAP ADORESS 
lev3 007202 012667 000056 MOV (6)+, tMRET ;SAVE ADDRESS 
1274 097206 0057 TST (6)+ sRESTORE STACK 
1e7S 997210 012777 060117 OOc4Se MOV #60117,9TNCS —§ ; REWIND 
Le? 007216 ocodude RTI 

1278 on7220 000177 o00040 X.T™:  JMP OTMRET 

280 LOM416 R.™: CHK.TM ANY ERRORS? 
1281 007226 104402 COMCOR ‘COMPLIMENT CORE 
le8e 007230 104424 REWIND 
1283 007232 312777 007132 002330 MOV SW. TM. JTMTRAP §; TRAP ADDRESS 
1294 07840 016777 O02e500 Od0c426 MOV WROCNT, JTMBC =: BYTE COUNT 
128S 007246 006377 O0c42e ASL aTMBC ;MAKE BYTE COUNT 
1286 0072S2 104436 . START “LOAD CURRENT ADDRESS 8 IE'60003 AND GO 
1287 007254 011676 060103 011670 TMCA, 100! 60003, TMCS 
1288 007262 oo00cde RTI 

1290 007264 000000 TMRET: 0 
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MEMORY 1/0 EXERCISER 
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CH. TM: 001422 
002372 

001410 
020000 

5
2
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177870 

1§: 

MACYI1 27(732) 

ae 

EX 
aTMcs 
1§ 
EX 
8SW13, d#SUR 
1$ 
aTMCS, TTY 
sin AL 

BC PRINTR 
nd 

QTMER, TTY 
PC, PRINTR 

8SW13, JaSWR 
2s 

| 176374 CHK 
CHK, CHK +1 
2 

PC’ PRINTS 
MB 

ance TTY 
?, PRIATS 

afd TTY 
7, PRINTS 

26-OCT-76 16:08 PAGE 35 

;CLEAR ERROR FLAG 
ANY ERRORS? 
; BRANCH | If NO ERRORS 
;SET FLAG 
; INHI i OERROR TYPEOUT 
; INHIBIT TYPEOUTS 
fis TTY “i me NG 

TYPE TRCS IN OCTAL 
‘TYPE ER 
“TYPE @TMER IN OCTAL 
:TxPe LEA TNG ZERO S 

: RE TURN 
s INHIBIT ERROR TYPEOUT 

GET EA BITS 
GET MX BITS 
j INCREMENT NTO EA BITS 
“MOVE OVER BY 
:ROVE IT 

: POSITION 
CLEAR JUNK 
MAKE SURE EA BITS INCREMENT 
iE TURN IF EQUAL 

DEVICE MESSAGE 
“BANK™ 

aha: MX IN OCTAL 
3 AND SUPRESS LEADING ZERO’S 

BYT 
Tye RECEIVED EAR BITS 

: RETURN 
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DZeMAB. CNB DM11 ASYNCRONOUS MODEM 

l -OM1] PRIMING ROUTINE. THIS ROUTINE SETS UP THE OM11 TO TRANSMIT 
133 7A 400(8) BINARY COUNT PATTERN ON ALL 16 LINES. 

1333 007516 104442 TRP.DM: NEXT 
1334 0075. 16 171270 MOV MX TTY GET MX 
1338 a ROR TTY **ASH #13. ,TTY# 
1 0 ROR TTY 
1337 007530 006005 ROR TTY | 

1338 Bovese poe 7777 RoR M77 TTY AR JUNK 
1333 eee Bisc Ps este ey tty’ DMCAT EERE ee cat 
1341 007544 016767 O00404 00404 18: HOY NCAT DHACT ;SET UP WORD COUNT 

ek Sree 16767 Boaate S603? MOV DHUCT  DMBAT ;SET BASE ADDRESS 

iii pareeb pee 4 ravenk poese Roy Sagat fee SET UP TUMBLE TABLE 
iz reas 7 vate Rpse8 ROD #64, TUNTAB , 
1347 007610 016767 000346 000346 MOV TUNTAB, BINCNT ;SET UP BINARY COUNT 
1348 6 O62767 000200 000340 ADO #128. BINCNT 
1349 010246 MOV =—s- Re, - (6) SAVE R2 8 RI i 
1350 010146 MOV RI’-(6) -ON THE STACK 
1351 007630 016702 002104 HOV LOC IM, Re 

1325 pad 1003 Bonees DMPRIA: MOV BINCAT, (2)+ ;LOAD CURRENT ADDRESS TABLE 
1354 007644 00530! DEC Ri 
1355 007646 001374 BNE IA 
1356 007650 0612701 op0020 MOV #16. RI 
1357 O07654 012722 177400 OMPRIB: MOV 8-400, (2)+ sLOAD WORD COUNT TABLE 
1358 007569 005301 DEC Ri 
1359 007662 001374 BNE OMPRIB 
1360 007664 O62702 oc007b ADD #62. ,R2 ;BUMP TO TUNTAB-2 
1361 007670 005022 CLR (2)+ 
1362 007672 O12701 000100 MOV #64. ,R1 
1363 007676 o0Sd22 DMPRIC: CLR (2)4 ;CLEAR TUMBLE TABLE 
1364 007700 O0S30I DEC RI 
1365 007702 001375 OMPRIC 
1365 007704 005001 CLR Rl 
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MEMORY I70 EXERCISER MACY11 27(732) 26-OCT-76 16:08 PAGE 37 
DMil ASYNCRONOUS MODEM 

OMPRID: MOVB RI, (2)¢ “GENERATE BINARY COUNT 
INCB RI RID ‘THIS WILL BE THE TRANSMITTED DATA 

001760 ane oes 
001756 CLR aDMacT 
001754 CLR SOMBRK 
000206 CLR DMTOAT 

eh} vera HOY Orem’ BHETR 
ee Bosiee ADD $200, OMPTR 
Oooibe dcodlbe MOV OMPTR ENOPTR 
060200 o001S4 ADD #200, ENDPTR 
bo15 76 MOV DFAVEC.RI 
10166 MOV #OMRINT. (1)4 

009240 MOV #240. (1 $4 
010064 MOV aOMTINT, (14+ 
003240 MOV #240, (13 
170772 MOV mx. TTY 

ASL TTY 
177717 BIC 8177717, TTY 
001644 MOV TTY, dOMCS 
O1010S 001636 BIS #10105, OMCs 
000102 091632 MOV (BAIM’ BDMACT ; START TRANSMITTING 

MOV (6)+,Ri 
MOV (6)4.R2 

177776 CLR 38177776 CLEAR PS 
172344 IMP WAIT 

;DM11 TRANSMITTER INTERRUPT SERVICE ROUTINE 

060000 001606 OMTINT: BIT #60000, 2OHCS -TEST FOR ERROR FLAGS 
BEQ OMTI :BRANCH IF NO ERROR FLAGS 

011327 TYPE  ,DM.MI 

Markee he 2p TTY TYPE QO0MCS IN OCTAL 
305 ce PPRINTR “TYPE LEADING ZERO'S 

001554 BIC #60000,90MCS § ; CLEAR ERROR FLAGS 
00150 DMTINC: ist abc S *TEST FOR READY FLAG 

100000 001540 BIC 8100000,30MCS  ; CLEAR READY 
1§: RTI sEX] 

TDAT: 0 STORAGE LOCATION FOR LAST TRANSMITTED CHAR 
PTR: 0 “DMI! SOFTWARE TUMBLE TABLE POINTER 

OMBAIM: 177777 s INITIALIZE TO TRANSMIT ON ALL LINES. 
maSK: 177400 
DMCAT: Gp 
DMWCT: 
DMBAT: O 
TUMTRB: O 
BINCNT: O 
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DZOMAB. CNS DM11 ASYNCRONOUS MODEM 

;OM11 RECEIVER INTERRUPT SERVICE ROUTINE 

1¥e3 010166 010246 DMRINT: MOV R2,-(6 
1424 010170 016702 177750 MOV DMPTR, 
1425 010174 40 TBANK 
1425 010176 le ST (2) -TEST FOR VALID DATA ENTRY 
1427 010000 100446 I OMRINC *BRANCH IF VALID DATA ENTRY 
1428 O1Ge02 O0S004 011327 YPE OM. MI 

} 1429 010206 Oc0004 Ol02le TYPE 242 ;.ASCIZ “ NO DATA RECEIVED” 
1430 919235 6443 a! 
143k 01 OMRINX :GO TO EXIT 

1433 010242 005742 OMRINS: TST -(2) CHECK LAST ENTRY 
F 1434 010244 001421 BEQ 1S -OK IF O 

143S 016246 090004 011327 TYPE  ,DM.M1 
143% 010252 010256 TYPE +2 ».ASCIZ "TABLE OVERFLOW” 
1437 019309 12602 MOV t6)+,Re jRESTORE Re 
1438 O1 CMP (6)+' (6)+ >CLEAR RETURN 
1439 010304 000167 177206 JMP TRP. be : LOOP 
1440 010310 005722 1S TST (2)+ >MOO_ POINTER 
1441 610312 005712 1ST (2) >VALID DATA ENTRY? 
1442 010314 100031 BPL DMRINX EXIT IF NO MORE ENTRIES 
1443 010316 O327le 017000 OMRINC: BIT #17000, (2) ‘DATA ON LINE 0? 
1444 010322 O0101 BNE DMRINO :BRANCH IF DATA RECEIVED ON OTHER THAN LINE O 
1445 010324 146712 177622 BICB MASK. (2) >CLEAR NON TRANSMITTED BITS 
1446 610330 016767 177606 173352 MOV DMTDAT. DATA 
1447 010336 121267 173346 cMPB. sé (2), DATA ;COMPARE RECEIVED & TRANSMITTED DATA 
144g 010342 01401 BEQ 1§ j 
1445 O10344 104434 ERR3 
14SO O1034%6 105267 177570 1S: INCB  OMTDAT ;FORM WHAT NEXT RECEIVED CHAR. SHOULD BE 
1451 010352 005 OMRIND: CLR (2)+ >CLEAR TUMBLE TABLE ENTRY i 
1452 010354 O20e6? 177566 CMP Re, ENOPTR *IS POINTER AT THE END OF THE TABLE 
1453 010360 001 BNE 1§ 
1454 010362 016702 0013S2 MOV LOLIM. R2 
1455 010366 000200 ADO $200, Re 
1455 010372 O10267 177546 1S: MOV Re. OMPTR RESTORE POINTER 
14s? 010374 000721 BR OMRINS “LOOK AT NEXT ENTRY 

1459 919400 p1260e OMRINX: MOV (6)+, R2 RESTORE RO 
1480 010402 001274 TST aomactT 
1461 O10406 001003 BNE BICX 
1462 O10410 Gerbe6 CMP (B)+. (6)+ 
1463 O104i2 000167 177100 IMP TRP. ON 

1465 010416 042777 000200 001254 BICX: BIC 8200, SDMCS -CLEAR DONE FLAG 
1466 010424 000002 RTI 
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DZGNAB. CNS DR11-8 HANDLER 

1467 010426 104440 SET.OR: SETBANK 
1468 O10430 104420 Crk. OR 
1469 O1043e 905787 oo02s6 TST EX ANY ERRORS 
1470 010436 001 ; BNE TRP.DR “YES 
1471 O104%40 016702 o012e74 MOV LOLIM, Re :SET 
14 bigvad 12767 001 173236 MOV #1,DATA :SET 
14 10452 926712 173232 CMP DATA, (2) CHECK FIRST WORD 
147 O15 091401 BEQ. +4 i SANE? 

14 Bt Paee #82 a #2,R2 ; INC 
1477 O10466 Oe6712 173216 CMP DATA, (2) “SECOND WORD OK? 
1478 O1047¢ 001401 BEQ 
1479 OIOY74Y = 104434 ERR3 sNO 
1480 Q10476 O62702 00 ROD #2,R2 ;UP_IT 
1481 910802 005267 173202 INC ata GET NEXT DATA 
1482 010506 026702 001230 CMP HILIM,R2 - END? 
1483 010512 001357 NE .DR :NO? 
1484 O10514 Lode TRP.DR: NEXT 
1485 010516 005037 177776 38177776 CLR PS 
1486 O10Se2 O16702 OOlele MOV LOLIM, Re :SET ADDRESS 
1487 O10S26 012767 009001 173154 MOV rT bate SET DATA 
1489 010534 O16? 173150 NXI.OR: MOV bat ,(2)+ -SET UP DATA 
1489 010540 16? 173144 COM TA = NEXT DATA 
1490 Q10SH4 016722 173140 MOV DATA, (2)+ *LOAD IT 
1491 Q15¢SO0 005467 173134 NEG TA :MAKE IT POSITIVE 
1492 O10554 026702 001162 CMP HILIM, Re ‘ENO? 
1483 910560 001365 BNE NX1.0R -NO? 
1494 Q10562 012737 O00240 177776 #240,98177776 — SLOCK AGAIN 
1495 010570 012777 010426 GO007b6 NOV 8SET.OR, aDRTRAP ;SET VECTOR 
1496 010576 016777 OO1142 OO1104 MOV WROCNT,SDRWC ©; SET_WORD 
1497 O10604 104436 . START *LOAD CURRENT ADDRESS & IE!10001 AND GO 
1498 010606 011712 010101 011714 ORCA, 100! 10001, ORCS 
1489 010614 do000d2 RTI 4 

‘ N\ 

‘“ 
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OZ@NAB. CMB ERROR ROUTINE FOR OR11 

Ce a nn nn ne ieth Giese Geecee ue mR BS ho, 
feng BiBPSS BRIG ee i :B.1T BOK 2 
eo Gioeue nae Be00c0 177570 att a 13, aeSWR 3961 ERROR rua YPEOUT ens Biss Baiors Bae Tg, :FNAIBTT GGBOR Te 
1508 O1065e 017705 001036 HOV SORCS TTY iSET TY FOR TYPING. 

108 Biers Bacded Bii873 TYPE 'MG TYPE C6 
IS11 O10666 004767 001474 JSR PC, PRINTR : TYPE ORCS IN OCTAL 

ie filer ee Bt mir Sten rry HEE Seem 
felg 10678 76 1460 JSR PC, PRINTR YE aDRER J 2RO'S 
151S 010706 104432 STOP sTXPE LEADING. 
1516 010710 1S: RTI * RETURN 
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DEVICE hooRESseS 

(256K) 

(64K) 

(PACK ) 

(CARTRIDGE } 

DISK 

;RF11 DISK 

sRC11 DISK 

sRK11 DISK 

;TC11 DECTAPE 

;TM11 MAGTAPE 

;RP 11 

sOM11 RSYNCRONOUS MODEM 

;KTLI - MEMORY MANAGEMENT 
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02 2NAB. CME ROUTINES TO GET LOADER AND RESTORE IT 

bbb ; SLUAOR GET AND RESTORE THE LOADER 

1609 ;THESE ROUTINES FIRST FIND THE LOADER (TOP OF HIGHEST 
1669 4k BANK IN 28K) AND SAVE IT AT TAG “ENDP:”. ENTRY FOR | 
1670 “THIS ROUTINE IS “JSR PC,LOOGET™. 

1672 s"JSR PC,LOORES" WILL RESTORE THE LOADER IN ITS ORIGONAL 

1623 “LOCATION. °.LOO:" CONTAINS THE AODRESS OF THE LOADER. 

16; 1174 005767 167050 LOOGET: TST OPT! : WHICH OPTION? 
1676 O11 60 BLE 3S =NO MEMORY MANAGEMENT 
1677 11754 905077 177740 CLR 95RD TURN OFF MM 
1678 611760 010001 38: MOV RO,R1 GET THE BANK 
1679 011762 O22701 OC0006 CMP #6/R1 71S IT > 6? 
1680 011766 100002 BPL 1$ :SKI IF LES THAN 6 
1681 011770 Ole701 00006 MOV 8b, RI LIF > ? MAKE 7 
1682 O11774 006001 1S: ROR Ri ‘GET THE 
1683 011776 OO6001 ROR RI : UPPER 
1684 012000 005001 ROR RI : THREE 
1685 12002 006001 RI ‘BITS 
1685 010004 O4°701 017777 BIC #17777, R} CLEAR JUNK 
1687 612010 O1 013062 MOV 8ENOP Re GET SAVE ADDRESS 
1688 012014 I ADD Re, Ri !MOKE OTHER ONE 
1689 012016 010167 o00060 MOV RI’ .LOO i SAVE ADORESS 
1690 Ol2022 012122 2s: MOV (134. (2)4 :M 
1691 O12024% O22702 20000 CMP #20000, R2 “END? 
1692 012630 001374 BNE 2s :NO! 
1633 Oleo32 600207 RTS PC : RETURN 

1695 01202% O00S767 166762 LOORES: TST OPTION s WHICH OPTION? 
16% 012040 503408 BL os :NO_ MEMORY 
1697 OloONe O0S07? 177652 CL a TURN OFF MM 
1699 Oic046 012702 013062 2s MOV tENDP R2 “GET ENO OF PROGRAM 
1693 Ofecs2 O16701 GO000e4 MOV ‘500 Al -GET SAVE ADDRESS 
1700 01205 Olecel 1S MOV (Bye (1)4 RE 
1701 012060 O2270e 020000 cHp =: s20000, Re i 
1702 012064 001374 BNE 1$ * LOOP 
1703 0120065 005767 166730 TST OPTION ‘WHICH OPTION? 
1704 Otc072 o03402 BLE 3s NO MEMORY MANAGEMENT 1705 12074 005277 177620 INC SRO STURN ON Mi 
170% 012100 200207 38: RTS PC "RETURN 

1708 012102 cOD000 LOO: 0 ;STARTING ADORESS OF LOADER 
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DZQMAB. CMB TYPE ROUTINE 

1709 . STYPE MESSAGE TYPEOUT ROUTINE 

171] -THIS ROUTINE IS USE TO TYPE ASCII MESSAGES ON THE TTY. THE 
171¢ ;CALL CAN BE IN ONE OF 3 FORMS: 1) “TYPE JAOR” - TYPES THE 
17] “MESSAGE STARTING IN LOCATION “AOR:", 2) “TYPE CHAR” - TYPES 
1714 iy ASCIT "CHAR" AND 3) ERIN (18) C12>"MESSAGE™> - TYPES 
1715 MESSAGE WHICH IS INLINE ASCII. 

1717 Olel } 10TS: MOV TTY, -(§) -SAVE TTY RS=TTY 
1718 pict poe de V a2(b) Bry -GET ADORESS TO BE TYPED 
1719 Oleli2 032705 177400 BIT 8177400, TTY -IS IT A TYPEM? 
1720 Olell6 301004 1$ : NO 
1721 012120 610567 o0c064 MOV TTy, . TYPE “GET THE CHARACTER 
l72e2 Olele4 O12e70S 012210 MOV 8. TYPE, TTY sFUDGE THE AOGRESS 
1723 Digi 3g 495715 1S: TSTB 2s (TTY) TERMINATOR? 
17 lel 14 Q ro § -GET OUT IF SO 
1725 Ol2e1N 11 177566 Ove (TTY)+, 98177565 : LOAD AO, TYPE THE CHARACTER 
1706 «O1ei40 108737 177564 TST 38177564 THE PRINTER READY 
1727 Olel44 160375 BPL 4 er unde 1 3 oc 1S 
1728 O121% 770 BR 1$ T 
i729 012150 0176% oo0cdde2 2s: MOV 3216). -(6) Ser bares BE Meee TEE 
1730 O12154 (e2766 Cacee> ononOYy eYare) #24(6) ‘Bop 2 TO Pe ThopRess 
1731 Olelbe C22666 000502 CMP (644 2.6) “IS IT .+2? 
1732 012166 01906 BNE 3§ :NO 
1733 012170 062705 200002 ADD #2, TTY *ADD 2 TO THE RODRESS 
1734 O121™ 042705 000001 BIC al'TTy “BACK UP TO AN EVEN BYTE 
1735 012200 010566 90000 MOV TTY 216) “RESTORE ADORESS 
1735 912204 012605 38 MOV (6)4, TTY iRES TORE TTY 
i 012206 oocode RTI 
178 O122e10 o00000 TYPE: 0 i CHARACTER TYPE LOCATION 

1740 012212 010346 READS: MOV R3, -(6) i SAVE R3 
1741 Ol2214 012703 012316 1$: MOV sINPUT, RB T ROORESS 
1742 Olee20 dee? le es: CMP #INPUTS20, RG ‘BOEFER FULL? 
1743 Olece4 OOL4I BEQ 4§ YES - TYPE "7" 
1744 012226 105737 177560 TSTB =—s-_-& 8177560 sMALT FOR 
1745 Dicese 100 BPL -4 a 
1746 Q12234 113713 177562 MOVE Onl 77562, (3) GE CHA AFTER 
1747 Olee40 142713 000230 BICB #200, (3) iGET RID OF JUNK 
1748 012244 122713 000177 CMPB «8 177,(3) T A RUBOUT 
1748 Gicesg 001 3$ iP IF NOT 
1756 Ole 4§ 
1751 OleeSe oo0e04 012256 TYPE +2 JASCIZ "9% 15> (12) 
1752 Qlecbe 000754 BR {g '7aP THE BUFFER AND LOOP 
1753 012264 111367 177720 38 MCVa ss: (3), . TYPE. -SET UP FOR TYPING 
1754 012270 OO0GO4 012210 TYPE  ,. TYPE “ECHO IT 
1755 012274 322723 O00015 CMPB BIS, (3)+ “CHECK FOR RETURN 
1756 Dig309 001347 25 *LOOP JF NOT RETURN 
1757 612392 106063 177777 L -1(3) AP RETURN (THE 15) 
1758 012306 000004 ocodle TYPE le -TYPE @ LINE FEED 
1759 Oigaie 1 l6)4+,R3 iREST R3 
1769 Ot 314 RTS PC * RETURN 
1761 612316 900020 INPUT: .BLKW 26 “TTY INPUT AREA 
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MEMORY 170 EXERCISER 
OCTAL DUMP OF A WORD & 18 BI 

; THIS RQUEIN I 
;ALL & CHARACTE 
; THE !6 BITS. I 

BITYP$: MOV 
BR 

PRINTR: 

PRINTS: 

170101 000202 

00000: 000172 

000164 
17777e 

012570 

012570 
166360 

000060 
175401 

000100 

S USED TO TYPE AN OCTAL NUMBER ON THE 
RS. SUPPRESS LEADING ZER 
T tS CALLED VIA THE DUMP, SbuMP, DUMP 

PRINTA: 

GO4 
MACY11 27(732) “OCT-76 16:08 PAGE 46 

ADDRESS TYPER 

OCTAL TYPEOUT ROUTINE 

TY. 
B 

IT WILL TYPE 
iT ADDRESS, O# 

, OR BITYPE AACRS’S. 

T 
OES, TYPE AN ig TYPE 

a170201, PR ;SET BIT FLAG ANS 16. CHARACTER COUNT 
PTI =NOW TYPE IT IN BIT FORM 

#1. .PR -SET ZERO FILL SWITCH 
+6 : SKIP 
“PR :SUPRESS LEADING ZERO’S 
#-6, .PR+! SET COUNT 
RY, ~(B) SAVE RY 
#.PR+2,R4 “SET POINTER TO FIRST ASCII CHAR. 
(4) ‘CLEAR FIRST BYTE 
. PRE "ROTATE FIRST BIT 
RY -(6) “SAVE RY 
#.PR+2, RY ‘SET UP POINTER TO OUTPUT AREA 
mx. (4) *MX CONTAINS UPPER S BITS 
TTY GET RID 
TTY sOF 3 
TTY JUNK BITS 
(4) ‘GET B}T13 
TTY >PACK IT 
(4) GET BITLY 
TTY s PACK 
#0, (4)4 -MAKE IT ASCII 
8175401, .PR - <5 ab - § BYTES AND FILL 
(4) “CLEAR BYTE OF CHARACTER 
8100, .PR *BIT TYPING MODE”? 
PRE “YES - SKIP 2 ROTATES 
TTY ‘ROTATE BIT INTO C 
(4) *PACK IT 
TTY ‘ROTATE BIT INTO C 
(4) ;PACK iT 
TTY sROTATE BIT INTO C 
(4) ; IT 
(4) “1S i ZERO? 
+6 “SKIP INC 
“PR -SET FILL SWITCH 
“PR 5 CHECK an SWITCH 
. +6 sSKIP BITSET 
8’0,(4)4 *MAKE INTO ASCII CHAR 
PRE] “INC COUNT 
PRL ‘REPEAT 

$.PR+2,R4 “EMPTY BUFFER? 
+6 “SKIP IF NOT 
8°0,(4)4 *LOAD 1 ZERO 
(4) "NULL TERMINATOR 
-PR+E -TYPE IT 

Lo+, Ry “RESTORE RY 
p * RETURN 
le “COUNT, SWITCH, AND OUTPUT BUFFER 
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OZQMAB. CNS POWER DOWN AND UP ROUTINES 

1815 012612 012777 012740 009126 PDOWNS: MOV #ILLUP, SPUVEC i SET FOR FAST UP 
1818 Bi cbeb 012777 wO340 O00lee2 MOV 8340, SPUVECS+2 : PRIO:7 
1817 Ol 010046 MOV RO, -(6) 'BUSH RO ON STACK 
1918 G1g63) 10146 MOV Ri.-(6) “PUSH R1 ON STACK 
1819 O12€3e 010246 MOV R2’~(6) “PUSH Re ON STACK 
1820 Dice 34 O10346 MOV R3,-(6) * PUSH R3 ON STACK 

7h 1853 Biseas Bipeue MOY Ret oak) sBUSH Rd Rs On STACK 
1623 Ole642 010667 000076 MOV SP; . SAVRE : SAVE 
1824 Ole64% 012777 O12656 000072 MOV #PUPS, SPUVECS a VECTOR 
1825 012654 O00000 HALT WAIT FOR PF 

1827 012656 016708 000062 PUPS: MOV . SAVR6, SP GET SP 
1828 Qlebbe O0SO01 CLR Ri ‘WAIT LOOP FOR THE TTY 
1829 012664 005201 1S: INC R} ‘WAIT FOR THE INC 
1830 012665 001376 BNE 1S OF WORD 
1831 012670 012605 MOV (6)+,RS “POP STACK INTO RS 
1832 012672 012504 MOV (6)+/R4 -POP STACK INTO RY 
1833 O01e67% bieb03 MOV (6)+,R3 “POP STACK INTO R3 
1834 01267 Oles0e MOV (6)+/Re “POP STACK INTO Re 
1835 012700 012601 MOV (6)+/RI POP STACK INTO Ri 
1835 Ole70e 012600 MOV (6)+/RO -POP STACK INTO RO 
1837 Gle704 012737 Ol2612 co0de4 MOV #POGMNS, 2824 SET UP THE POWER DOWN VECTOR 
1838 012712 O1e727 OO0340 ooddes MOV #340, d826 *PRIO:7 
1839 013720 012724 TYPE +  ASCIZ (15><12)°POWER™ 
1840 012734 000167 167230 JMP RTP -JMP TO USER ADORESS 

1e42 012740 ooN00c ILLUP: HALT ;THE POWER UP SEQUENCE WAS STARTED 
1843 012742 000776 BR 72 : BEFORE THE POWER DOWN WAS COMPLETE 

1845 012744 .SAVR6: 0 :PUT THE SP HERE 
184 0ie746 o000e4 o000e6 PUVECS: 24,26 “POWER UP VECTOR 

1848 012752 116767 16460" 177336 REROR: MOVB $177562,INPUT = ;READ THE CHARACTER 
1849 012760 142767 OCOGe00 177330 BICB #200, INPUT “CLEAR JUNK 
1850 012766 122767 009003 177322 CMPB saw, INPUT “1S IT A tC? 
1851 012774 ACi¥O1 BEQ +4 -SKIP IF ¢C 
1852 012776 RTI ; RETURN IF NOT 
18S3 913000 OCG004 013004 TYPE +2 * ASCIZ "tC" 177) 
1854 013010 005037 ojc0D4e CLR date :00 NOT LOOP 
1855 013014 000137 001024 JMP aaBEGIN “RESTART 

1857 013020 900000 savé: 0 
1858 013022 o09010 PATCHI: .BLKW 19 -PATCH AREA al 
1859 O13042 O03010 PATCH2: .BLKW 10 "PATCH AREA 82 
1860 013062 000000 ENDP: 0 ‘LAST LOC OF PROGRAM 
1961 000001 END 
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OZ@NAR. CNS 

OMPRIB O076S4Y 
DMPRIC 007676 ee ge 
DMRINB 010-42 
DMRINC 010316 
ORIN Ol eit Hue 

VEC seta 
OMTDAT O10i4e 
DMTINC 010124 
pent pine. 

Bee Biases 
DOCORE 001400 
DOMX 001434 
DOSEG  O01476 
ORCA 011712 

gigi 
11716 

011716 
DRTRAP 011564 
ORWC 011710 

-M1 = -O11945 
= 104446 
= 104450 

013062 
ENDPTR O10146 
ENOTAB= 003020 
ERRORS 001002 
E =1 #0 
= z]1 
£3 003774 
Ex 010714 

FLG 011536 
F 006756 
GOATA 023440 
GETMON 003022 
HILIM O11742 
HT = 1011000 
HL TADR 1012 
ICNT 001000 
ILLUP 386012740 
INPUT 012316 

I0T$ 012104 
KISARO Q117¢e2 
KISARE 011726 
KISA@R7 011732 
KISORO 011724 
KISCRE 611730 
KISGR7 011734 

001010 
LIMIT 001020 
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1508 

149S# 

7H 

1424 

16518 

loll 

1449 

S4S# 

801 

B4b# 

26-OCT-76 16:08 PAGE SO 

14S6% 

1475 1479 

1014# 1017# 1082  106S# 

S40e 1482 1492 16648 

509 $13 517 Sel 
1741 1742 17618 1848 

16578 

a 
J 

1143# 

Ses 
1849% 

1146# 8 1291% leds 
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4ss 16752 
16958 

re 701 739 638% 1351 

a 
MEMORY 003714 460% 671 674% 676% 678% 719 7868 
MIN 601616 78 397% Yice 2 Se Pee* 4s P58" 8 S70# Poe 304 67 679 
MX 1014 68 398% 413s 1s 6S 70% 6 at 691 9S 77 822 

895 906 360 971 1035 1046 1103 1114 1164 1175 1309 1320 1334 
1384 1780 1815 

C3 011736 410 432% 436% 830% l66le 
M1 010716 S40 18198 
M11 011103 S53 1S4#e8 
Mie Olilel S72 1S4Ss8 
M13 011137 $93 So4 15468 i 
M1S 01114e 970 1045S 1113 1174 1319 15498 
M3 011012 88S gs0 1022 1090 1181 1299 1400 1510 
mY 011022 887 92 1024 1092 1183 130: 1Sle 15328 
M7 011032 810 SNe . 
Mg 011053 813 973 1048 1116 1177 1322 15378 
m3 011065 616 911 976 1051 1119 1180 1325 15398 
N = 0000Se 3448 616 6178 6188 6198 6208 6218 bees 

6288 6298 6308 6318 6328 6338 6348 6358 
NEWDEV 001750 4738 686 
NEXT = 1O444O 6338 788 1333 1484 
NODEV 002¢S0 499 5938 
NXT 003064 633 6528 
NXTCR OC2S&4 r 
NX.DR 0104S2 14738 = §=61483 
NX] 010534 14868 1493 
OPTION 001022 3698 40} # 406% Y11% 416 460 823 167S 
PATCH] O13G22 63S 18586 
PATCHe 013042 636 18590 

=%000007 3438 4S8# 4Y7S% S02% CS4# S738 640% 64S# 
792% Bick 815% 818% 886% 889% 907% 951% 

1091% 094% i11Se 21528 1 1155% 11768 13008 139038 
1706% 1760% 1813% 

PCNT 001004 3638 
Ol2612 376 18158 1037 

POTS 003544 7528 
PRINTA Ole42e Ble 17788 
PRINTR 012366 815 818 886 889 9s: 9S4 1023 1026 

1303 1402 1S11 1514 17708 
PRINTS 012376 458 699 307 910 913 972 975 978 

liel 1176 1179 1182 1321 1324 1327 17728 
PS = 177776 3318 470% 685% 
PSCNT Q11534 399% 660% 669% 16038 
pu 12656 1824 16278 

CS Ole7%6 1615" i!61l6% 1824% 1846¢e 
QUES 011435 15898 
RCCA 11624 923 931 340 16238 

eH) 11616 S07# 923 931 940 943 948 953 16208 
RCOA 011626 Seis 929% 938% 16248 
RCER 011620 93 léel8 
RCTRAP QO11S44 3818 388% 488s 919% 927% 936% 16078 
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MRINDEC-11-D2Z0MA-8 MEMORY I/0 EXERCISER MACY11 27(732) 26-OCT-76 16:08 PAGE S2 
OZGNA8. CMB CROSS REFERENCE TABLE -- USER SYMBOLS 

RCWC O1l6e2 Se0# 928% 937%  l6ees 
RC.M1 QO11174 949 969 15568 
REAOR Q127S2 3S4 18488 
REARS Oleele S02 SS4 573 17408 
RE 001712 4SY 461 464 4668 
RET 006642 119S8 §=1207 1218 
RETI1 007006 lee8s 1240 1251 
RETR 006712 lelOe leel 
RETRi 007056 12438 1254 
RETURN 067130 11938 tlee2e lecbe 12565 12608 
REWIND= 104424 bebe 1264 1282 
RFCA Oll61e Bee 866 875 16188 
RFCS 011604 1S# 6S8 866 87S 878 863 894 16158 
RFA O11614 # 864s 873% 16198 
RFER 011606 888 16168 
KFTRAP 011S40 380% 387% 4Q7% BS4s 862% 871% 16068 
RF WC 011610 6SS# 863% 7ee 16178 
RF.M1 O11151 884 SO4 1SS28 
RKCA 011652 1063 1071 1080 16348 
RK 11644 19% 1063 107 j 1083 1088 1096% 1097 1102 16318 
RK 11654 1061% 1059% 1078%  . 2358 
RKER 11646 1093 16328 
RKTRAP O11SS4 383% 390% 490% 1059% 1067# 1076% #16098 
RK WC 011650 1060% 1068% 10778 16338 
RK.M1 Q11217 1089 tile 1S6u8 
RPCA 011634 968 996 1005 16278 
RPCS 011630 S11% 988 995 1005 1007% 1008 10l2% 1015 1020 1028s 
RPOA 011636 966% oe 103% 16288 
RPDS 011642 1010 16308 
RPER 011640 102S 16298 
RPTRAP 011S50 3828 389% 489s 984% gsex 1001% 16088 
RPWC 011632 Sess 993% 100e% Il6268 
RP.M1 O1ic4e 1021 1044 15648 
RSIT 001734 4718 476 
RTPF 002170 494 S038 1840 
Ru.T% 007174 626 le72e 
R.RC 004704 927 i 
R. RE 004322 862 2698 
R.RK 005714 1067 10748 
R.RP 005266 992 9998 
R.TC OG&264 1129 11358 
R.1M 007224 1265 12808 
RO =% 3358 Gols 423% 430% 431% 432 434 446% 447% 44B# 

466 574% Seis 583% Sess 587 589 643 647% 6S 
Ri =7%000001 3368 4o0# YOos 425 SS6% 575% 1350 13Se# } §=613954*# 8 §©61 956% 

1366% 1367 1368% 1379% 13990% 1678% 1679 1681% 1682  1683% 
16238 1689 169S% 1818 182d% 1829% 18358 

Re =7000002 3378 709% 715 723 726 735 745 791% 
1349 1951% 1360% 391% 1423 14e4# 437% 14Se2 1454% 145S# 
14768 14808 1482 1486% 1492 16872 1688 1691 1696% 1701 

R3 =%000003 3388 477% 478% 644e 648% 649% 663% 723% 724% 725% 
729% igase 737% 742% 745% 746% 747 749% 1740 

R4 =%000004 3396 S4Ss S46 701% 1774 1775% 1778 1779% 1807 18lex 
RS =7.000005 08 605+ 606% 607% 608% 609 736% 738% 739% at 
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OZQNAB. CNB CROSS REFERENCE TABLE -- USER SYMBOLS 

SAVE 013020 18578 
007050 1236 1239 le428 

SCFIA 007106 1247 12538 
2 00 le4e 12468 

SCOPE = 104400 3288 
1 16 lee3 12318 

SCIA 007036 lege 12388 
SEARCH= 1044e2 beSe 1128 1137 
act 011363 15808 

GVEC 011600 16148 
SEG] 011402 1S838 
SEGe 011413 15858 
SEG3 011424 15878 
SETBAK 004070 &32 8228 
= BAN= Ao¢ b3¢8 fe 703 798 1425 1467 

T.OR Qi10426 14678 = 14 
SF 1 006704 1203 1206 12098 
SF IA 006742 1214 leeds 

SIZEIT 001390 fog fe 
SP =:Q00308 We 3s 452% SO03# 1823 1827% 
SRO 011720 40S 440% 165948 1677% 1697% 170S# 
SR1 O066S2 1190 11988 
SRIA 006672 1199 1e0S8 
STOP = 104432 852" 18 1838 ete 955 979 1027 1054 1095 lle2 1156 1183 1304 

SMR = 177570 3328 333 402 653 657 687 692 733 804 881 892 $46 957 
1018 1032 1086 1100 1147 1161 1298 1306 1506 

SW10 = 002000 3498 657 
SWil = 004000 S488 
SWl2 = Q10000 3478 
SWi3 = S468 881 892 S46 957 1018 1032 1086 1100 1147 1161 1298 

1306 1S06 
SH1Y = 3458 653 
sug = 00 3518 687 692 
SW9_s =_-:001000 3508 402 
S.1C 006566 6eS 118S6 
TAB 0115le 479 15998 
TCCA 011664 1132 1141 16398 
TCcS O116Sb Se7t 809 liebe Lise 1141 1144 1149 1157# 1158 1163 1195# 1198 1210# 

1213 leese §=1231 1e43% 1246 16364 
TCDS 011666 1205 1220 1238 1253 16408 
TCER 011660 1154 1200 1e15 1233 1248 16378 
TCTRAP 011560 384 3345 491% 1129 1138% 1190% 1209% lee3t# le4e# 16108 
TCwWC 01166e 1130% 1139% 16388 
TC.M1 O11265 11$0 1173 15688 
TC.TA 007124 118S# 1187 1189% 1191 1220 1224 1253 12888 
TC.WC 007126 12eS9e 
THSC 011674 lebh# 267% 1eB4# 1265# 16438 
TMCA 011676 1269 1287 1o44s 
TMCS 011670 523% 1269 1e75* 1287 le9e 1297 1308 16418 
THER 011672 13Ce Lo4e8 
TMRET 007264 le73# 1278 12908 
TMTRAP 011570 30S# 39% 492% 12e6S# levee 1eB3% bles 
TM.M1 Q11306 1298 1318 15718 
TP.RP 005176 9838 1019 
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MACY11 27(732) 

1463 
14848 

S20 
L224 

920 
1496 

3598 
637 

NOY 

1795% = =1797% 

465 484 485 
655 689 634 
949 950 Se 

1051 1089 1030 
1177 1180 1298 
1435 1436 1S$09 

Se4 528 537 
lees# 1238 12578 

16658 

37e 456 45768 
689 6308 634 

S448 

993 

459 
70S 

26-0CT-7S 16:08 PAGE 54 

# 
Bass Be 
883% 888% 

1049% 10S5e% 
130e%  132Q% 
1386% 138 
1734% = 1735 

S01 540 
813 816 
970 973 

1lle 1113 
1301 1318 
1Sie 1751 

1393 

1002 1060 

4608 44 
71le 754 
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tite HTB 
18898 

-8 MEMORY 1/0 EXERCISER 
CROSS REFERENCE TRBLE -- USER SYMBOLS 

1030 199 1189 
1S94@ 1938 1745 
1881 18S3 18588 
631 7588 

1689# 1699 17088 
17688 8 1770% 17728 
1814e 
I 1792 17978 
17908 1806 
17693 17748 
1823% 1827 184S8 
6318 857 8&5 

1131 1140 1268 
elt § 172e 17388 

1773% 1775 

874 S2e 
1286 1497 
1753# 1754 

1779 1789% =6«1791 

930 907 QA7 

14308 
1608 

1436 
13i4e 

1692 

1004 

14378 = «1474 we 
1815 1839 184 

180S# 1807 1811 

1062 1070 1079 
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OZ0NAB. CNB CROSS REFERENCE TABLE -- MACRO NAMES 

BI TYPE 18 M48 
BLKBLK 1s 

| BUF HOR le 
Co le S448 

1 DE VCHK 3708 877 Ke 1014 1082 1143 1291 
le 48 814 817 888 9S3 1 1093 1154 1302 1401 1$13 

OUNP 18 le e7le B11 
FYILBLK le 

3708 857 865 874 922 930 939 987 99S 1004 1062 1070 1079 1131 1140 
1268 1c86 1497 

LNKBLK 18 
OTL! 18 
OOT11x 18 
POP 1s We 647 1831 ; 
PRINT le F444 4S5 459 484 49% 501 S% 689 694 1429 14% 1750 1839 18S3 
PLUSH le 448 643 1817 
SOSPE. 18 
Sc OP. is 
SOUMP is 448 457 3906 97} 1046 1134 1175 1320 
SET Soe 616 617 618 619 620 621 622 623 624 625 626 627 628 629 

631 632 636 
TRACE 18 

| TRNStK 18 
TYPEM le 
WRITE 1s 
SCATCH le e7le 383 
Scie is evils 389 

oe 1s e7 le 
SE QUPT le e7i8 328 
SHLT le e718 
$KRAT 1s 
SL ls e718 1666 
SOCTAL is eis 1 
ge" ER 1s e718 1815 
gt". © \e 
§ -4O4 le 
$~2A0 1s e7le = =61740 
$5COPE 1s e7is 
SSET sS8e 616 617 618 619 620 621 b2e 623 624 62S 626 627 628 629 

630 631 633 634 635 636 
$SE TUP ls 
SSRAT 18 
$SWOOC 18 e7 le 
STRAP 18 evils 5398 
STYPE le e7ie 1709 
SURAT is 

. SCOP ls 
18 

{ 
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679 
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COM 731 
COMB 406 
DEC 450 
EMT 329 
HALT 354 
INC 423 

1705 
INCB 8% 
IcT 339 
IMP 357 
ISR 455 

818 
1053 
1327 
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? 72 
1358 LYS 
1782 1783 

S58 577 
1043 ill] 

301 966 

$23 S27 

6% 804 
1443 1506 

82S 120} 
474 506 
716 774 

leel 1254 
1632 1702 . 
1031 1016 
1502 1680 
494 508 
743 751 

1777 1843 

470 483 
730 856 

1063 1078 
1500 1677 

313 S17 
81 734 

1679 1691 
1110 1171 

1364 

b62 690 

1310 1368 
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GBA 777 782 
1480 1688 1730 

673 682 684 
1317 1398 1434 

1109 1170 1315 

775 776 1388 

S46 957 1391 
1234 1249 1427 
S14 518 Se2 
80e 808 882 

1307 1355 1389 
1732 1749 1756 
1084 1098 1145 
1745 
516 S20 Se4 

1203 1207 1218 

S41 $52 SSS 
873 877 321 

L143 129] 1361 
1772 1828 1854 

Ses 
807 136 1220 

1731 174e 1807 
1447 1748 1755 

S45 1017 1065 

1801 1805 

1eSS 1278 1393 
645 668 699 
97 97S $78 

117 1179 1182 

381 382 383 
3% 399 404 

1533 

688 
1448 

1339 

1018 

1186 

633 
1474 

1386 

1032 

1192 

697 
1478 

1404 

1086 

13He 

1100 

1505 
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ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

#, DZ2ONAS. SEG=DZQMAB. SML, OZQMAB. CNB 
RUN-TIME: 17 23 3 SEC Conds, 
RUN-TIME RATIO: 206/44=6.4 
CORE USED: eek (43 PAGES) 

MAINOEC-11-DZ0MA-8 MEMORY 1/0 EXERCISER MACY11 27(732) 
OZONAB. CNB CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

LIST | 271 344 354 370 457 460 
618 619 620 bel 622 623 624 
633 bs 37 6Se &90 

1082 Lle4 114 leb] 1291 1330 1430 
l7te 1815 1840 18S4 

MACRO 1 370 538 
Mul 271 4 

NLUIS 1 7\ sH4 3S4 370 457 460 
618 619 620 621 bcs be3 624 
633 634 635 636 63 652 690 

ines ied 13 ise 129] 1330 1430 

- PAGE oes Bb 3 ibt4 1082 1143 1291 
REM 1 272 
REPT 34 
. SBTTL 370 499 S38 652 8S1 877 916 

1e91 1330 1467 1500 1615 1666 1709 
- TITLE 271 

FOS 
26-0CT-76 16:08 PAGE 61 

498 499 
beb 627 
ite) 877 

146 1$00 

851 77 
1467 1500 

i7be =: 1815 

981 1014 
176e 1815 

1056 1082 1124 1143 i261 
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