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1. ABSTRACT 

The DMO! Exerciser is a program written fo exercise the DMO! Data Break Multiplexer to 

assure that if can properly interlace data breaks from several peripheral devices to the PDP-8 computer. 

It does this by exercising several data break devices simultaneously. 

2, REQUIREMENTS 

2.1 Equipment . 

Family-of-8 Computer and 

DMO01 Data Break Multiplexer, plus at least one of the following 

TCO] DECtape and/or 

1C58 MAGtape and/or 

338 Display and/or 

Extended Memory and/or 

RMO8 Drum or 

DF32 Disk or 

RFOB Disk 

2.2 Storage 

The program occupies all of the lowest 4K of the computer's memory and uses some of this 

Grea and areas in other memory banks (if available) for data storage. 

2.3 Preliminary Programs 

The appropriate diagnostic programs for the data break devices. 

3. LOADING PROCEDURE 

3.1 Method 

The program is loaded, using the "standard binary loader" technique, into memory bank 0.



4.i 

STARTING PROCEDURE 

Control Switch Settings 

The following is a table of AC Switch setting 

AC Switch Set As 

0 1 

io
] 

10 

ne 

Action on Program 
pen 

Don't halt on hardware errors 

Halt on hardware errors 

Don't halt on data errors 

Halt on data errors 

Don't print hardware errors 

Print hardware errors 

Don't print data errors 

Print data errors © 

Look at ACS5 for disk/drum transfer . 

direction 

Ignore ACSS - 

Write 

Read 

Suppress DECtape exercising 

None 

Suppress MAGtape exercising 

None | 

Suppress disk/drum exercising 

None 

Freeze memory field 

None 

5 and their action on the program.



4.2 Starting Addresses 

There are fwo starting addresses for the program. 

a. Start at location 00200 when the program is initially read into memory, to allow the 
program to interrogate the operator. 

. b. Restart at location 00201 to avoid re~interrogating the operator about computer 
configuration. 

4.3 Starting Procedure 

"Start the program using the following starting procedure, and ignoring those steps not 

applicable to computer configuration . | 

@. Load program into memory bank 0 using the "standard binary loader.” 

b. Mount onto a DECtape transport a reel of DECtape which has the standard mark and 
timing track format (2702 blocks, 201 words each). Set the transport selector to 8, set switch to 
WRITE ENABLE, set switch to REMOTE. 

¢. Mount onto a MAGtape transport a reel of MAGtape which is certified to operate at 
800 bpi with the "write-lock" fing in @ble to write}. Set the transport selector to 0 and ON LINE. 

d, Set up the DF32, disk 0, so that the upper 16K may be written on (not write-lock). 
e. Sef.up RFO8, disk 0, so that uppermost locations may be written on (not write-lock} 256K). | | 
fF. Set up RMO8 drum so that track 77, sectors 50 to 77 may be written on (not write-lock). 

g. Set up 338 Display so that it can be operated by the 8. 

h. Set ACS to 00200. | 
4. Depress LOAD ADDRESS. 

j- Set ACS per Section 4.1 (normal setting is 0000). 

k. Depress START. 

I. Answer questions asked by program with "Y" for Yes, "N" for No , and number of 
extra memory banks (between | and 7) (if applicable). 

me After interrogation is complete, program will start exercising the devices whose answers 
are "Yes" and the DMO1. 

5. OPERATING PROCEDURE 

5.1 Operational Switch Settings 

See Section 4.1



5.2 Subroutine Abstracts f 

None 

5.3 Program and/or Operator Action 

. After setting up the 1/O devices and answering the questions asked by the program, the 

Sperator need perform no other action unless an error occurs. If a particular device consistently has 

errors, it may be “turned off" by seiting fo 1 its ACS (see Section 4.1, ACS 6-8). 

é. ERRORS 

6.1 Error Typeouts 

Since all error typeouts occur with the program interrupt facility off, a DECtape timing 

etvor will generally occur if any non-DECtape error has been typed out. Normally, the DECtape 

timing ecror can be ignored under these circumstances. 

6.3.1 Hardware Errors 

Hardware errors cause an error status typeout for the device in error. Shown below are 

the erroe status bits for the various devices. 

S.1.9.0 DECtape Error Status (TCO1) - 

Pola 2{3]4 el713l9 10] WY 

- Ester Flog)  Memtry field register i 

. ee ‘eee rer . ming Error DECtape Flag 
Parity Error . 
Select Error 

6.1.1.2 MAGtape Error Status (TC-58) - 

OEM ER EN ERERESEARSERICD 11 
bh ob 4 | ae 

Etfor Flag * MAGtape FLAG 
- Tape Rewinding) ' . Bad Tape 

Beginning of Tap jd Data Request Late 
* Hiegal of Tenet . Record Length Incorrect 

Parity Error Read Compare Error 
End of File End of Tape 



6.1.1.3 Drum Error Status (RMO8) - 

KRERERESE! 516] 7} ej 9} 10] | 

f 2 Data Timing Error 
Parity Error Drum Sector Counter 

6.1.1.4 Disk Error Status (DF32) - - 

ft 

fo{iriz}3f4{sj6f7{[s8f{9 fila | 
a t 7 
Photo-Syne ‘Computer t petty Error 
Mark | Extended Non~existent Disk/ 

, row. Address write-lock on 
Disk Extended Data Request Late 
Address 

6.1.1.5 Disk Error Status (RFO8) - 

mE % 3/4/5]/ 617] 8 9 fio {nn | 
2 oe ° L 

Photo-sync Interrupt Computer Parity Error 
Mark Enable Extended Non-existent Disk 

Deta RQ Buffer Memory Data Request Late 
Enable 

Write Lock-on 

6.1.2 Dota Errors 

Data error typeouts present the following information: 

a. Offending Device (DECtape, MAGtape, DISK/DRUM 

~b. Memory Field in which error occurred 

c. Address of "Good" Data ("GADD") 

d. Good Data ("GDAT") 

e. Address of "Bad" Data ("BADD") 

f. Bad Data ("BDAT") 

6.2 Error Halts 

Each error, which has an error typeout, also has an error halt.



6.3 Error Recovery 

To recover from an error halt, depress CONTINUE. If it was a data error, the program will 

continue until another data error is found for the device, or until all the data has been checked. If 

it was a hardware error, the program will aftempt to perform the function again, excest a non-existent 

disk error which is not recoverable. 

7, «RESTRICTIONS 

7.1 _ Starting Restrictions 

None 

7.2 Operating Restrictions 

None 

8. ~ MISCELLANEOUS 

8.1 _ Execution Time 

Not applicable. Since this is an exerciser program, it does not stop on its own accord , 

except for errors. 

9. PROGRAM DESCRIPTION | 

9, Interrogation 

The fi rst function that is performed by the program is interrogation. The ¢ operator fs 
questioned by the program to determine what periphera!s are to be exercised. 

9.2 Initialization 

‘Next, initialization takes place. Random memory fields (i f applicable) are selected for 
the devices being tested. The DECtape fs initialized by causing it fo move te the end zone af the 
beginning of tape. The MAGtape is initialized by causing it to rewind fo the eeginning of tape; 
tests are also made at this time to assure that the tape contro! is ready and that the tape transport is 

also ready (and exists}. A two word transfer {s made fo disk or one sector to the drum to init ialize it. 

The 338 Display is set up to execute a display program.



9.3 DECiane Exercising 

The exercising of DECtape follows this procedure: 

a. Six hundred (octal) words are obtained from a random number generator and are stored 
in an output buffer in memory (some mernory bank). This is done with PI off. 

b. The block to be sought for writing is incremented by 3. It is initially 0. 

c. The data is written on DECtape into the selected block (and the two following). While 
this is toking place, the PI facility is turned on to allow interrupts from any I/O devices in use. 

d. After the dato is written, the information is read back from the selected block (S) into 
an input buffer in the same memory ban‘c data was written from. This takes place with PI on. 

| e. The data wriften is compared with the data read to see if any errors occurred. This 
is done with the PI on. Any discrepancies will be reported on the teletype (unless suppressed) and 
will cause error halts (uniess suppressed) . 

f, Anew data field is selected for data transfer for DECtape. The program then returns 
to Step o (cbove). 

9.4 MAGtape Exercising 

The exercising of MAGtape follows this procedure: 

a. Six hundred (octal) words are obtained from a random number generator and are stored 
in an output buffer in memory (some memory bank}. This is done with the PI on. 

b. The data is wriften on MAGtape in an area not previously written on by this program. 
| While this is faking place, the Pi facility is turned on to allow interrupts from any 1/O devices in use. 

c. After the data is written, the information is read back into an input buffer in the same 
memory bank data was writen from. This is accomplished by rewinding the MAGtape te "BOT," 
spacing forward as many records as necessary to get to the data, then reading it into memory. This 
is done with the PI on. 

d. The data written is compared with the data read to see if any errors occurred. This 
is done with the Pl on. Any discrepancies will be reported on the Teletype and will cause error halis. 

@. The data on MAGtape is then Read Compared" against the data in memory. This is 
done with the Pl on. Any discrepancies will result in the hardware error "Read Compare Error". 

f. Anew data field is selected for data transfer for MAGtape. The program then returns 
to Step a (above). 

9.5 Disk/Drum Exercising 

The exarcising of disk/drum follows this procedure: 

@. Six hundred (octal) words are obtained from a random number generator and are stored 
in an output buffer in memory {some memory bank). This is done with PI on. 

b. The data is written on the disk/drum info the highest 601 (ectal) lecations (on disk/drum 0) 
{265K}. While this is taking place, the PI facility is on.



ec. After the data is written, the information is read back into an input buffer in the same 
memory bank data was written from. This takes place with the PI on. 

d.. The data written is compared with the data read to see if any errors occurred. This is 
done with Pl on. Any discrepancies will be reported on the Teletype and will cause error halts. 

— e@. Anew data field is selected for data transfer for disk/drum. The program then returns 
to Step a (abeve). 

if a hardware error occurs during any function of a peripheral, that function wil! usually be 

attempted repeatedly until it is successful, or the operator intervenes. 

96 Data Buffers Memory Map 

The following locations in each memory bank being used for data transfer are used as buffer 

areas. 

DECtape Output Buffer 3200 - 3777 

MAGtape Output Buffer 4000 ~ 4577 

Disk/Drum Output Buffer 4600 ~ 5377 

DECtape Input Buffer 5400 - 6177 

MAGtape Input Buffer 6200 - 6777 

Disk/Drum Input Buffer 7000 - 7577 

9.7 Display Exercising 

The exercising of the display is handled quite simply. The 338 is initialized by clearing 

the “initial conditions", and the break field is set to 0. The display address register is then set to the 

starting address of the display program. The display program, which is written in 338 display instruc~ 

tions, causes a square, with corners at 100,100; 100,1700, 1700, 1700, 1700. 100; to be displayed 

in vector mode. Diagnosis of display errors is visual .
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FOF DEFINITIONS 
/ORYM 
ORCRH6SOS 
ORCW #6689 
ORCF 26614 
OREF #6612. 

ORTS#6615 

ORSE #6624 

ORSC 86622 

ORCNS66248 
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CIF #6202 

roFe62i4 

RIF sa224 

1626234 
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SOISPATCH To PI SCAN FLAG ROUTINE aj 
, 

JMP he § 
SCAN 

/POINTERS, GOBS oF POINTERS 
PNTRG, 
PNTR2, 
PNYRS, 
PNTR4, 

PNTRS, 

e268 

OTFELO, 
MTFELD, 
DOFELO, 
PNTR6, 
PNTR?, 
ANTRS, 
PNTRY, 
PNTRiG, 
PNYTRi1, 
PNTRi2, 
PNTRi3, 
PNTRL4, 

PNTRiS, 
PNTR&G6, 
PNTR47, 
PNTRLS, 

PNTRL, 
PNTR2O, 
PNTR21, 
PNTR22, 

PNTR23, 
PNTR24, 

PNTR25, 
PNTR32, 
PNTR33, 
PNTRS4, 
PNTRSS5, 
PNTR36, 
PNTR38, 
PNTR39, 
PNTR42, 
PNTR41, 
PNTR42, 
PNTR48, 
PNTR49, 

PMESSi, 
PMESS2, 
PMESS3, 

MESAGE 
INPUT 
RANGEN 
GET 
DODATA+6 

OTREST 
NOOI1SC 
D18336 

MESSO4 
MESSO2 
MESSBS 

/DECTAPE EXTENDED MEMORY FIELO /MAGTAPE EXTENDED MEMORY FIELD /DISC OR DRUM EXTENDED MEMORY FIELD
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6:52 8808 RECORD, 6 NUMBER OF RECORDS WRITTEN ON MAG TAPE 8451 8008  oDSTaT, @ /ORuUM OR OFSC Status 
0152 88ee ORMSEC, @ /ORUM. SECTOR. COUNTER 
8153 peep CHAR, 8 JCMARACTER FROM KEYBOARD 
8184 5454 JMPDEC, UMP 1 PNIR34 /JUMP TO OE£CTAPE STARTER 9155 5452 JMPMAG, UMP 1 PNTR3S /JUMP TO MAGTAPE STARTER 8156 $453 JMPRM8, JMP J PNTRS6 /JUMP TO RMOS STARTER 9157 $454 JMPOS2, SMP Y PNTR3B “JUMP TO DF3S2 STARTER 0168 $455 JMPROS, UMP 1 PNTRSG /JUMP TO REGS STARTER 
2161 8462 JMP338, GMP F PNTR49 
9162 9889 FELO. @ /NUMBER OF EXTENDED MEMORY FIELDS © 8163 $609 OTPNTR, OTEXER /POINTER TO DECTAPE EXERCISOR 
2244 2009 MIPNTR, MTEXER /POINTER TO MAGTAPE EXERCISER 0165 a51i9 RMZSPR, RMG@SEX /POINTER TO RM@B ORUM EXERCISER 
9166 9526 OFS2PR, OFSZ2EX /POINTER TO DF32 OFS EXERCISE 6167 9547 RFOBPR, RFOBEX /POINTER TO RF@B DISC EXERCISER 
6178 @eag DTCNTR, @ /DECTAPE LOOP COUNTER 
8171 98ep YEMP, p /TEMP STORAGE 
9172 g8ag TEMP4, @ 
6473 908g MTCNTR, @ /MAGTAPE LOOP COUNTER 
6174 geag DOCNTR, @ /O1SC OR DRUM COUNTER 
6175 geag LOOK, /BLOCK LOOKED FoR 

g208 a209 | 
9208 52087 START, JMP INTERR ZINTERROGATE OPERATOR 
@201 glee ) /(DECTAPE) THESE AND'S MAY BE REPLACED 9202 9008 a /(MAGTAPE) BY JUMPS $203 g600 a 4CDISC OR DRUM) IF THESE DEVICES ARE AVAILABLE 0204 geee g /(338 DISPLAY) 
S205 4801 10N _ oATURN ON PI O206 8206 7 JMP ; /IOLE HERE WHEN THERE IS NOTHING BETTER TO DO. 

/INTERROGATE THE OPERATOR ABOUT MACHINE CONFIGURATION 
B2n7 7208 INTERR, CLA ZINITIALIZE STARTER JUMPS To AND @ @218 3281 DCA START#A 
O211 §2e2 DCA START#2 
G242 3203 DCA START#S 
9213 $204 DCA START#4 
0244 4263 TAD: PMESS4 
$215 4493 JMS 1 PNTRS /TYPE OUT HEADER 
M246 4864 ASKL, TAD PMESS2 
@217 4483 JMS } PNTRS /ASK OPERATOR ABOUT DECTAPE 
O220 4527 JMS TEST 
@221 9225 UMP ASK2 
@222 216 WMP ASK4 
9223 4154 TAD JMPDEC 
@224 $204 DCA START#4, 
9225 1966 ASK2, TAD PMESS4 
0226 4493 JMS 1 PNTR4 /KSK OPERATOR ABOUT MAGTAPE 
R227 4327 JMS TEST 
B232 5234 JMP ASKS 
9231 9225 AMP ASK2 
G232 4155 TAD JMPMAG 
8233 3202 OCA START#R
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e234 14065 ASK3, YAO PHESS3 
@235 4423 JMS 1 PNTRG 7ASK OPERATOR ABGYUT 338 OLSPLAY 
8236 4527 JMS TEST 
B237 $243 - - (SMP ASK 
8248 S234 JMP ASKS 
G21 4161 TAD JMPS38 
8262 3204 OCA START4A 

8243. 4847 ASK4, YABB PMESSS 
B244 4483 JMS | PNTREL SASK GPERATOR ABOUT RMBE 
245 46327 JMS TEST 
6246 $283 JMP ASKS 
#247 8243 JMP ASKS 
#288 1156 TAO JMPRMB 
6251 3283 OCA STARTS 
282 8272 JMP ASK7 
8253 4278 ASKS, TAD PMESS? 
9254 4463 JMS ft PNTRS 7ASK OPERATOR ABSUT DFI2 
255 4327 JMS TEST 
$236 8263 JMP ASKS 
9257 8283 JMP ASKS | 

. 8268 £187 TAD JMPDS2 
261 $283 OCA START+3 
8262 8272 JMP ASK? 
2263 12734 ASKG, TAD PHESS& 
2264 4483 JMS 1 PNTRY /ASK OPERATOR ABOUT RF SS 
0265 4327 JMS TEST | 
$266 8272 JMP ASK? _— 
#267 8263 JMP ASK6G 
#278 4162 TAD JMPROB 
9271. 32083 DCA START#3 
0272 4072 |iASK7, TAD PMESSO «| , 
9273 4423 JMS IT PNTRS /ASK OPERATOR ABOUT EXTENDED MENORY 
9274 4527 JMS TEST . 
9275 8343 JMP +6 . 
2276 8272 JMP ASK? 
8277 41873 TAD PMES4(D 
2390 A463 JMS I PNTRAYL 7ASK HOW MUCH 
B34 4484 JMS 1 PNTR2 
@3g2 8277 JMP od 

0383 7184 RAL CLL /POSITION BITS 
23094 7606 RTL 
9325 3162 DCA FELO “STORE NUMBER OF EXTRA MEMORY BANKS 
0306 #4456 JMS I PNTRSS /CRHLF 

/LOAD EXTENDED MEMORY FIELOS FOR 
ADECTAPE, MAGTAPE, AND OISC/DRUM 

6397 4134 TAD KEG28 
@348 3098 OCA B 
#341 4115 TAD MOSBS 
6312 3019 DCA 18 
@343 4485 JMS 1 PNTRS 
8314 9123 AND KOG7¢
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1335 34g2 Oca 1 a. 0326 3162 | ——- FAO FELO 
397. °7844 Cla 
6328 4469 rao 1 a 
9321 7749 SMA S#A CLA 2322 8313 JMP ,-7 
9323 2896 . $2 @ 
®324 2019 1SzZ 12 
8325 3343 JMP ,~12 
2326 8201 JMP START #4 0327 9869 TEST, g 
8332 6832 Kec 
9331 4406 JMS I PNTRG 
0332 3153 DCA CHAR | 8333 4153 YAO CHAR 
6334 4116 TAO M2316 
2335 7655 | SNA CLA /N-NO? 8336 3727 JMP 1 TEST “YES 0337 2327 182 TEST /NO, INCREMENT @349 4153 TAO CHAR | @341 41347 TAD MO334 9342 7659 SNA CLA AY"YES? 8343 2527 _ 182 TEST /YES, INCREMENT 0344 8797 JMP } TEST /THEN EXIT 

; /PROCESS POTENTIAL NON-EXISTANT OF8¢C ERROR @345 7286 NODISCs CLA 
B346 6646 DEAC /READ OISC STATUS 6347 7209 NOP 
G380 3151 OCA DOSTAT O351 1153 : TAD ODSTAT @382 7012 RTR 
8353 7629 SNL CLA /NON-EXISTANT DISC ERROR? @354 8423 UMP I PNTR6 /NOLEXIT O355 4364 TAD PME14A _ “YES, TYPE OUT HEADER _ B356 4403 JMS 1 PNTRY 

| O357 4154 TAD DOSTAT B3K2 4445 JMS 1 PNTR24 /TYPE OUT STATUS WORD M341 445g JMS I PNTR33 /CReLF @362 7492 HLT /STOP @363 8362 JMP mt /NON-RECOVERABLE ERROR=RESTART 8344 3962 PMELZA, MESS14 
/338 DISPLAY STARTER ROUTINE 6365 V2p0 O1S338, cLA 

8366 4145 6145 /SET OISPLAY INITIAL CONDIITIONS TO 4 8347 73398 CLA CLL CML RAR /SET AC TO 4089 @378 6155 6455 ‘CLEAR BREAK FIELD REGISTER B371 7289 CLA -. 8372 41576 TAD , +4 /GET STARTING ADDRESS OF 338 PRaGRAM C3735 6165 6165 . “LOAD Dat 0374 7298 CLA 
8375 §2a5 JMP START SS 
B376 3161 PROS3SS 

3
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8488 
£4901 
S482 
2493 
C494 
24985 
2496 
0407 
2448 
441 
8442 
g443 
9444 
#445 
8446 
2447 
2429 
A4ei 
B4A22 
2423 
g424 
9425 
2426 
g497 
B438 © 
2432 
2432 
8433 
B434 

2435 
8436 
8437 
9442 
8441 
8442 
B443 
8444 
4445 
2446 
8447 
8452 
B45%4 
8452 
B453 
2454 
8455 
8456 
B457 
9462 
C464 

3498 

7200 
6601 
4133 
3407 
7604 
2135 
764 
5423 
7604 
gine 
7648 
5368 
4335 
6061 
4105 
3835 
gia 
3844 
4238 
4922 
3226 
4424 
6204 
3444 
6284 
2045 
6225 
60982 
4347 

5235 
6604 
7624 
gi35 
7649 
$423 
5243 
6684 
4335 
4004 
4114 
3044 
4113 
3045 
4195 
3174 
4264 
4022 
3269 
6204 
4414 

o43¢ 

/OISC OR ORUM EXERCISER 

DOEXER, 

DDORITE, 

DOREAD, 

PALLB «= v4.63 

CLA 
6404 
TAD SKIP 
OCA 1 PNYRS 
Las 
AND KBO1ie 
S2A CLA 
JUMP 1 PNTRO 
Las 
AND K@208 
SEA CLA 
JMP OOLOOP 
JMS DOSAVE 
TON 
TAD K7209 
DCA 15 
TAD BUFFS 
DCA 44 
TAD .*6 
TAQ DOFELD 
OCA .*2 
JMS 1 PNTR?7 
cor 
OCA 1 14 
cOF 
1S# 415 
JMP 95 
1OF 
JMS DDREST 

JMP 
6684 
LAS 
AND K@G1E 
SZA CLA 
wMP J PNTR6 
JHP , 
6684 
JMS DOSAVE 
ION 
TAQ BUFFS 
DCA 14 
TAD BUFFS 
DCA 45 
TAD K7208 
DCA DOCNTR 
TAD .47 
TAD OOFELD 
OCA .*h 
COF 
TAD 1 44 

24-MAR~74 vti? PAGE 4-6. 

CLEAR EF ANO DONE 

/SUPPRESS OFSK OR DRUM? 
AYES, EXjT 

/81T 4 SET? 
YES 
/SAVE PI STUFF 

/DONE 
/NO 

ASTORE DATA IN OUTPUT BUFFER 

/RESTORE PI STUFF 

“WRITE DATA ONTO DISC OR BRUM 
/GLEAR FLAGS 

/SUPPRESS DISC OR DRUM? 
/YES, EX{T 
/READ DATA FROM DISC OR DRUM 
/CLEAR FLAGS 
/SAVE Pl STUFF 
7TURN ON INTERRUPT 
/OUTPUT BUFFER 

INPUT BUFPER 

/COUNT 

fCOMPARE DATA OUT WITH DATA IN



JOMB1 EX. .ISER = TAPE 4 

8462 
e463 
2464 
465 
2466 
0467 
04798 
B472 
6472 
8473 

B474 
8475 
0476 
0477 
8589 
8581 
U5H2 
85835 
A584 
0595 
8386 
8587 

05109 
8541 
8542 
Q543 
8544 
8545 
B516 

@517 
@528 
G521 
522 
B5es 
a524 
6525 

B3526 
6527 
G53e 
BS3i 
D532 
G53 
BS34 

794% 
$425 
6281 
2449 
4425 
2i74 
$269 
7684 
7842 
7639 

$595 
4424 
9123 
3822 
4162 
7BaAL 
1822 © 
7748 
8275 
6np2 
4347 
$299 

1345 
3235 
4316 
3243 
5200 
4430 
AA34 

4324 
$235 
4325 
3243 
5208 
4426 
4427 

4533 
3235 
4534 
3243 
§ 268 
4438 
4434 

cla 
vad 
cor 
Sia 
JMS 
1S2 
JMP 
LAS 
RAR 
$2. 

JMP 
JMS 
AND 
DCA 
TAD 
CIA 
TAD 
SMA 
JUMP 
TOF 
JMS 
JMP 

PALi@® vied 24-mah-74 Gg Bg PaGeE 1-7 

I 25 

: 460007 
1 PNTRS “NO, OATA ERROR 
DOCNTR /OONE? 
719 /NO 

CLA /CHANGE MEMORY FIELD? 

a > 4NO 
I PNTR? YES 
KB278 
OOFELO 
FELO 

ONFELO 
s#4 CLA 

DOREST — ARESTORE PY STUFF 
ODEXER 

/RMOB ORUM EXERCISER SETUP ROUTINE 

RMBBEX, TAD 

OCA 
TAD 
OCA 
JMP 

RMGBRI, YMS 
RMBBRE, JMS 

RMBBRYI 
DDRITE 
RMOBRE 
ODREAD 
OOEXER 
I PNTRAY 
I PNTRL{2 

“RPGS OI8G EXERCISER SETUP ROUTINE 
RFQSEX, TAO 

OCA 
TAC 
DCA 
JM 

RFBSRI, JHS 
RF@BRE, JMS 

RF OBR 
DORITE 
RF QORE 
ODREAD 
DDEXER 
I PNTRO 
I PNTRLO 

/OFS2 DISC EXERCISER SETUP ROUTINE 

ODFSZEX, TAD 
OCA 

TAD 
DCA 
JMP 

DFS2A1, JMS 
PFS2RE, YMs 

DF32RI 
DDRITE 
OF S2RE 
DDREAD 
DDEXER 
1 PNTRI4 
1 PNTRLS



(OMG. EMEKCISER ~ TAPE 1 | PALZO 8 =-V144 24 eMARH74 9419. ~ PAGE 2-8 

/DISC-ORUM SAVE SUBROUTINE 
8535 e895 BOSAVE, @ . 
8536 4144 YAD aC ASAVE AC 
8837 3561 OCA DDAC 
C549 4145 - TAD LINK LINK 
8542 3362 OCA ODLINK 
@542 1456 TAO 1 PNTR4B /MEMORY FIELO 
8543 3563 DCA DDTB 
6544 4829 TAD 8 7AND LOC B 
8545 3564 DCA OOPC 
8546 §735 JMP 1 DDSAVE 

/OTSC-ORUM RESTORE SUBROUTINE 
$547 0808 DDREST, @ 
$550 4361 TAD ODAC /RESTORE SAVED AC 
9554 3144 OCA AC 
2552 43562 TAD DDLINK “LINK 
9553 3145 _ DCA LINK 
554 4563 VAD DOIB /MEMORY PIELD 
8595 $456 OCA I PNYRAG . 
8556 4564 TAD ODPC /AND LOC @ 
9557 3020 DCA @ 
8569 8747 JMP 1 DOREST 

2561 8288 ODAC, 6B 
0542 2082 DDLINK,s @ 
2363 8299 Pole, B 
8564 g202 DDFC, 9 

/OI1SC-DRUM LOOP ROUTINE 
0565 7604 DDLOOP: LAS 
$566 @1352 AND KO196 
0567 7640 SZA CLA /LO0P ON READ? 
O578 68373 JMP 4d JNO, WRITE 
@571 1243 TAD DDREAD /YES, READ 
8572 7448 SKP 
9573 4235 TAD ODORITE 
6574 3575 DCA «+4 
2575 7482 HLT /JMS INSTRUCTION IS STORED HERE 
@576 $208 JMP ODEXER 

ROBR 8688 
/DECTAPE STARTER ROUTINE 

$620 7288 DECTAP, CLA 
@68i 3175 BCA LOOK SPERO BLOCK SPECIFIER 
8682 41376 TAD KG604 
£685 6766 OTLA ALOAD "A" WITH "GO,REVERSE MOVE -ENAGLE, CLEARY 
G6g4 4163 FAD DOTPNTR 
8685 34355 OCA | PNYRES ASET UP RETURN FROM P. Tt. 
686 %687 JMP T 44 
G67 202 START+2



/OMB1 EXERCISER. = TAPE to | 

2638 

O641 
2622 
8443 
8434 
@615 
2616 
8647 
9620 
B21 
8622 
8623 
#624 
2625 

8626 
0627 
9630 
8631 
8632 — 
8635 
B34 
(9635 
B636 
0637. 
8642 
8641 
9642 
B643 

B64a4 
B645 
2646 
Q647 
8658 
6651 
8482 
66838 
8684 
B655 
0656 
8687 
8668 
B664 

7208 
3159 
$118 
6744 
7482 
6716 
6724 
7482 
7299 
4722 
4164 
3437 
$625 
$203 

$284 
7204 
6624 
4114 
8685 
4144 
6645 
4165 
3432 
4125 
3784 
4795 
3783 
5626 

7244 
$475 
4144 
3476 
4137 
6645 
7290 
4149 
6605 
$166 
3432 
4586 
3704 
5244 

SMAGTAPE STARTER ROUTINE 

MAGTAP, 

MYTHLTI, 

MTHLT2. 

PAL(® = -va4a~ 

CLA 
DCA RECORD 
TAD KOG44 
MTCR 
HLT 
MTLC 
MTTR 
HLT 
cua 
MTCO 
TAD MTPNTR 

BOCA I PNTRZB 
UMP YT .¢d 
START+3 

/CLEAR RECORD COUNT 

“SKIP IF MbG TAPE CONTROL READY 

ALQAD COMMAND REGISTER WITH "REWIND, ENABLE" 
“SKIP IF MAG TAPE UNIT READY 

/60_—. 

ARMOR ORUM STARTER ROUTINE 

RMS, 

START#+4 
CLA TAC 
DRFS 
TAD BUFFS 
ORCGW 
TAQ ORUMAD 
DRTS 
TAD RMOBPR 
OCA I PNTRIS 
TAD K7288 
BCA I PNTR46 
TAD L. PNTRE7 
DCA I PNTRES 
JMP I RMOB~4 

/LOAD SECTOR COUNTER TO 4 

7L0AD CORE ADDRESS, WRITE 

/LOAD ORUM ADDRESS, INITIATE XFER 

/OF32 DISC STARTER ROUTINE 

pF32, CLA CMA RAL 
DCA | K7758 
TAO BUFFS 
DCA 1 K775%4 
TAO DISCEA 
DEAL, 
Cla 
TAD OFSCAD 
OMAW 
TAD OF S2PR 
OCA [| FPNTRAIS 
TAQ JMPCGN 
DCA 1 PNTR46 
JMP RMBB>42 

/SET UP WiC, 

/SET UP Cyhs 

/LOAD CONTROL WITH DISC EXTENDED ADDRESS 

/L0A0 DISC ADDRESS AND WRITE



/OM@2 £.._.CLSER » TAPE 1 PALIG . Vidd «-«-24-MAR-74— «3D PAGE teas 

—gRFOO «OTSC STARTER ROUTINE 

2662 7244 RFOB, CLA CMA RAL 
B66S 3475 OCA 3 K?758 — ASEY UP we 
6644 4144 TAO BUFFS 
8665 3476 OCA 1 K7754 /SEY UP CA 
8666 4143 TAD INTERN 
86467 6615 OIMt “SET UP INTERRUPT ENABLES 
8678 4142 YAO YRACK. 
2671 6643 OXAL /LOAD OSC EXTENDED ADDRESS 
B672 £14 TAD OFSCAD 4.040 DISC ADDRESS ANDO WRITE 
8673 4605 . OMAW 
6674 4167 TAD RFBSPR 
8675 3432. DCA 1 PNTRGS 
8676 4133 TAO SKIP /SET UP SKIP CHAIN 
8677 3783 OCA I PNTR&S 
6708 1785 TAD I PNTR47 
@791 3794 OCA I PNTRAG . 
S782 5626 JMP f RMBB~¥% /RETURN TO START#4 
8783 2626 PNTR45, EXITH2 
8794 2627 PNTR&6, EXT T#4 
785 2624 PNTR47> EXIY=4 

B786 8464 JMPCON: JMP 1 PNTR4B 

/OF32 DISC WAIT FOR FLAG AND NO ERRORS SUBROUTINE 

8787 9288 PFS2WT, @ 
$7418 4432 JMB ¥ PNTRLS WAIT FOR BISC FLAG 
O741 4624 DFSE ANY ERRORS? 
G742 7419 SKP /YES 
87243 3707 JMP 1 OFS32WT NO 
9714 7604 LAS 
€715 7886 RTL 
#746 7518 SPA /PRINT ERRORS? 
0747 8334 JMP HALT 4=2 fNO 

B722 7299 CLA 
0721 6616 DEAC /READ STATUS 
9722 7899 NOP 
7235 3154 OCA ODSTAT 
724 414375 TAD PMES14 
2725 4493 JMS 1 PNTRY /TYPE OUT HEADER 
8726 4151 TAD DOSTAT 
8727 4445 UMS | PNTR2S /TYPE OUT STATUS WORD 
9730 4459 JMS | PNTRSS /CRLF 
O731 7684 LAS 
S732 7788 SMA CLA /HALT ON ERROR? 
2733 74G2 HALT4, HLT /YES 
2734 3767 JMPF oT OF S2WT /EARLT 

/OFS2 O1SC WRITE SUBROUTINE 

8735 9888 OF S2WR, @



02 

$736 
8737 
8748 
0742 
S742 
0743 
87464 
e745 
8746 
8747 
0788 
0793 
G782 
6783 
B7§4 

8755 

8786 
8797 
2768 

0761 
8762 
0763 
764 
765. 
0766 

@%e” 
arrTg 
a@r7y 
@°72 
@- 73 
a> 74 
2775 
B° Fe 

12288 

12821 
O82 

41883 

.A@4 
1005 
,086 
19@" 
18432 
~O41 
$842 
18143 
1814 
1845 

-ACHSER © Tame > 

7208 
3185 
3479 
giré4 
3476 
4022 
4137 
6645 
7268 
4148 
6005 
430? 
4523 
$336 
8735 

g859 
72980 
41985 
3475 
4115 
3476 
4822 
4137 
6645 
7238 
4149 
46683 
43a7 
6621 
33456 
§°S5 
{802 
goge 

4008 

ee@ag 
1546 
3582 
4355 
6 '66 
A774 
4455 
4 '7? 

FOBH 
77a 
$246 
4356 

& #4 

Rede 

Pali 

a 

7aQ « *2g¢ 
Ota 1 «7796 
yao Buirs 

Oca % «779g 
TAO ODFELO 
TaO O:ScCEaA 
OE AL 
CLA 
vaO Of8cao 
OMAW 
JMS OF 320? 
OF SE 
JMP OF S2uRe4 
JMP 1 DF S2NR 

7543. @evmphe?s 8 ag POG 3018 

BEY UP wl C 

‘Str yO 2 6 
*CUMBINE © So CORE EMORY FLELD 
ONO Se bev enore aQORESS 
SANG ThANSFER TO CLS CONTROL 

f.G0a0 S:Sf anoRess anc WRITE 

JwAS? FOR GISC FLAS 
“ANY ERRORG 
“VES, REPEAT FUNeT ION 
SEXI? 

/0F 32 DISC READ SUBROUTINE 

OF SQRC, 

PMES11. 
KQ6G4, 

8 

CLA 
TAD «7289 
OCA | «7738 
VAD BUFFS 

OCA * K7784 
rad por eto 
TAD = Stka 

pea, 
Cla 
"aD OTSCAO 
OMAR 
JMS OF Sow 
oF SE 
JMP OF S2R0e4 
JMP oo: OF 32RH 
MESSi4 
0606 

‘OMB1 - taPEQ 
#1028 
/DECTAPE SEARCH ROUTINE 

SEARCH, ] 
TaN FOUNDey 
SCa 1 K775% 
rad KeALA 

nT La 

7.8 
JMS ° ONT HI! 
ARE 
ar. 

Sma 

JMP 
ar Ban OS 

a an 

-** SEARCHES 

ASET ye we 

“SET UP ta 
4TOMBINE POSC OmRE MENORY Preto 
YAND CoS" Ex ONSFO anORESS 
SAND RFER Te OF S¢ CUM TROL 

73M "CSC al lUPESS aNOD READ 
“WAIT FIR DISC FLAG 
ANY ERRGRS? 
/YES, REPEA 
fEXT 

“UNTYT TON 

PGP. BEVESFr Moye, FNAB E 

/SEr ue BL DCK NUMBER 
NORM, REY, 

T? 86 TO FOUND 
ENAGLE a FE PLP 

swe’ as Oo APR Oo  LaG 

an.) art) 

fAR GUNG



4OMB2 EXERCISER = TAPE 1 

1926 
1637 
1828 
1841 
1322 
1823 
1924 
1225 
1826 
1227 
1838 
2631 
1932 
1833 
1934 
1035 
1236 
1837 
1248 
1942 
1942... 
i943 
1044 
1045 
1246 

1847 
' 1852 
1051 
1852 
1255 
1854 
1085 
1856 
1657 
10668 
1861 
1262 
1265 
1664 
1265 
1246 

1267 
1678 
1874 
1872 
1973 
1274 
1875 
1876 
1877 

4772 
7798 
8223 
4367 

8293 
6761 
7026 
7296 
9288 
4345 
7044 
4175 

7499 
$243 
7844 
7429 
1352 

7628 
4193 
6764 
8206 
7022 
8241 
6764 
5608 

gene 
6200 
4337 
525 
1020 
4774 
4350 
6764 
4105 
3504 
4187 
3592 
4307 
4337 
5256 
5647 

BRBB 
AcOg 
4337 
5276 
4929 
4774 
4551 
6764 
4,165 

LOCBED, 

/QECTAPE READ SUBROUTINE 

OTREAD>, 

-PALIO -~- vids 

OTRe 
SMA CLA 
JmP +d 
JMS OTWATT 
JMP SEARCHOS 
DTRA 
RTL 
RT 
CLA 
TAO FOUND 
Cla 
TAD LOOK 
SNA 
JMP LOCBED 
CIA 
SNL 
TAD KOBR2 
SNL CLA 
TAD KO488 
OKA 
JMP SEARCHeS. 
SNL CLA 
JMP eat’) 

DTXA 
JMP 1 SEARCH 

JMS SEARCH 
JMS DTERR 
IMP ~2 
TAD DTFELD 
DTLB 
TAD K0136 
DTXA 
TAD K7208 
DCA 1 K7754 
TAD BUFF 4 
DCA 1 K7755 
JMS OTWAIT 
JMS OTERR 
JMP OTREADSL 
JMP | DTREAD 

24-MAR@~7¢ OED PAGE 2-12 

/READ STATUS B 
/DECTAPE ERAOR 
sno 
/YES, STOP TRANSPORT, ETE 
/TRY SEARCHING AGAIN 
JREAD A | 
/MOVE OLRECTION 
/OI7 INTO LINK 

/GET BLOCK NUMBER FOUND 

/CURRENT BLOCK? 
/YES, CHECK DIRECTION 
/NO, TAKE 2'S COMPLEMENT 
/LINK IS 41 IF BKWO ANO NOT AT OR LOWER THAN BLOCK 
/ADD TWO TO ENABLE TURN AROUND 
/TURN AROUND (3 BEYOND)? 
/YES 
/CLEAR FLAG 
/WAIT FOR NEXT FLAG 
/FOUND BLOCK FORWARD? 
/NO 
/YES, CLEAR FLAGS 
/EXYT 

/SEARCH OUT BLOCK 

/LOAD MEMORY FIELO REGISTER 

_ ACHANGE FROM SEARCH TO READ DATA CONT 

/SET UP WC 

“SET UP CA 
WATT FOR DECTAPE FLAG 
/ERRORS? 
/YES, REPEAT FUNETION 
/EXIT : 

ADECTAPE WRITE SUBROUTINE 
QTRITEs 

JMS SEARCH 
JMS DTERR 
JHP ome 
FAQ OTFELO 
OTLB 
TAQ KO139 
BYXA 
TAD K7206 

ASEARCH OUT BLOCK | 

/LOAD MEMORY FIELD REGISTOR 

*CHANGE FROM SEARCH TO WRITE DATA CONT,
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/OMO1 EXERCISER © TAPE 1 8 = PALAB «VAM. R4eMARS740 © 9319 PAGE Bede 

21154 8688 “3600, 8689 _ AREVERSE, 6O 
4185 8614 KG634, 6644 /SEARCH, NORMAL, REVERSE, ENABLE 
1156 2483 HESS16, 2483 “Tt 
3187 $3789 6578 483.8 
1168 4094 4904 4SP,0 
1161 @124 e124 “hot 
1462 6149 9140. /AsSP 
1163 8522 9522 /E OR 
1264 2237 2247 “ROD 
2165 a@2é9 2249 sR SP 
1146 4116 Lite /30N 
1167 4882 4g@2 /SP.8 
22378 @136 2146 7AON 
1172 4348 1348 7K eSP 
1172 «882 40a /SP,END 

4229 #1208 
/MAGTAPE READ SUBROUTINE 

1296 @8808 MTREAD, @ 
4281 4248 JMS REWIND = /REWIND TAPE 
1292 4436 JMS 1 PNYRS7 /SPACE TO BEGINNING OF RECORD 
1283 4556 TAD KB626 | | 
1284 6746 MTLC /LOAG CM WITH "QDO,7CH, READ: 2NABLE,» 820" AND GLEAR FLAGS 
1285 7289 CLA 
1286 $185 TAD K7208 
1287 9477 OCA 1 K7752 /SET UP Wo 
4248 4441 TAD BUFFS | 
1211 3528 DCA 1 K7753 /SET UP CA 
4242° 4821 TAO MTFELOD | 
4213 6722 MTGO - /LOAD EXTENDED FIELD REGISTER, GO 
1214 4266 JMS MTWAIT “WALT FOR MT FLAG AND NO ERRORS 
1245 4255 JMS MTERR JERRORS? 
1216 B24 JMP MTREADEL AYES, REPEAT FUNCTION 
1217 9602 JMP 1 MTREAD /NO, EXIT 

/MAGTAPE READ@COMPARE SUBROUTINE 

1228 6882 ROCOMP, Q 
1221 4249 JMS REWIND /REWIND TAPE 
1222 4436 JMS 1! PNTR47 /SPACE TO BEGINNING OF RECORD 
1225 64355 FAD KB696 
4224 4716 MTLC LOAD CM WITH “ODD, 7CH,RO COMP,ENASLEBBS” AND CLEAR FLAGS 
14225 7286 CLA 
1226 4165 TAO K7202 . 
1227 $477 DCA 1 K7752 /SET UP We 
123@ 4142 TAD BUFFS 
4231 3560 OCA 1 K7758 /SET UP GA 
4232 4821 TAO MTFELD 
4233 6722 NTGO /LOAD EXTENDED FIELO REGISTER, Go 
4234 6266 JMS MTWAIT /WATT FOR MT FLAG AND NO ERROAS 
4295 46255 JMS MTERR /ERRORS? 

2236 0 «Ge24 JMP ROCOMPS4 AYES,REPEAT FUNCTION



/OM@1 EX. CISER =~ TAPE 4 = PALS® V2 24=MARo7E OER PAGE: teas 
1237. B62@- = st ROCOMP OO osNO, EXIT 

*MAGTAPE REWIND SUBROUTINE (ACTUALLY SPACE REVERSE) 

2248 egep REWIND, 8 
21241 £254 TAO KO676 ; 
1242 6746 MTLC - #L0a0 CH WITH "OND. 7CH, SPACE REVERSE, ENABLE, 822" AND CLEAR FLAGS 
1243 7268 CLA 
1244 6722 MTGC ASEY GO 
4245 3477 DCA 1 K7752 «= so /SET UP Wf, 
1246 4266 JMS MTWAILT WATT FOR KT FLAS 
1247 6786 MTAS AREAD STATUS 
1250 7086 . RTL 
1291 7769 ; SMA CLA /B07? 
1282 8241 JMP REWIND*®2 © /NO, TRY AGAIN 
1263 8649 JMP 1 REWIND /YES, EXIT 
4254 8676 K2676, 6876 JOD00,7CH, SPACE REVERSE, ENABLE, 889 

| /MAG TAPE ERROR ROUTINE 
1255 9882 MYERR, @ 
1256 67286 MTRS /READ STATUS 
1287 7598 SMA | _CERRORS? 
1268 $243 IMP ,43 /NO 
1261 9136 AND Ki800 /YES 
1262 7649 | SZA CLA /BOT? 
41263 4255 18% MTERR 7YES, NO ERROR 
1264 7200 CLA 
4265 $655 JMP 1 MTERR 

/SUBROUTINE TO WAIT FOR MAGTAPE FLAG AND NO ERRORS 
/EXIT WITH TRANSPORT STOPPING 

1266 $088 MTWAIT, @ 
1267 4437 JMS 1 PNTRGS /WALTY FOR MAGTAPE FLAG 
1278 4255 JMS MTERR /READ MAGTAPE STaTUS 
1271 7448 SKP /ERRORS? 
4272 3322 JUMP HALT202 /NO 
1273 7684 LAS 
1274 7886 RTL 
4275 7749 SPA CLA APRINT ERRORS? 
1276 63586 JMP HALT2=2 /NO 
1277 67286 MTRS 
1322 3147 DCA MTSTAT 
13@1 4526 TAD PMES13 
1382 4483 JMS 1 PNTRY “TYPE OUT HEADER 
4303 4147 TAQ MTISTAT 
1304 4445 JMS 1 PNYTRR4 /TYPE OUT STATUS WORD 

1305 443g JMS 1 PNYR33Z /CRLFE 
1396 7684 LAS 
4397 7798 SMA CLA “HALT ON ERROR?: 
1348 7482 HAL T2, WLT *YES



/OMB1 EXERCISER ~ TAPE 2 8 PALS® «= VAG20 24-MAR@74 9028 PAGE Lets 

2341 3666 JM? 3 MYwalT 
1312 67322 MTAF SCLEAR Fracs 
41343 4727 - QMS | PNTREZ - 
4344 6883 JON 
31325 6722 MYTR SHALT FoR 
1346 $3145 JMR md 7TAPE PRANSPORT READY 
4347 6282 roF - 
1328 4732 JMS I PNYRS4 
2321 9666 JMP 1 MYWATT 
1322 8882 OTAC, g . 
1323 8808 8 AYLINK» @ 
1324 98099 OTI8, 8 
4325 0868 OTPC. ) 
21326 63186 PMES23, MESSi3 
1347 62132 PNTR43, MTSAVE 
1338 2144 PNTR44, MTREST 

/DECTAPE SAVE SUBROTINE 
4351 geen DTSAVE, @ 
14332 4144 TAD AC /SAVE AC 
4333 %322 DCA OTAC 
1334 4145 TAD LINK /LINK 
1335 3523 DCA DTLINK = 
1336 4456 TAD 1 PNTR4Q@ | /MEMORY FIELO 
1337 33524 BCA OTIB 
1348 4800 TAD 8 7AND LOG B 
1341 3325 DCA OTPC 
1342 8734 JMP 1 OTSAVE 

 ADECTAPE RESTORE SUBROUTINE 
1343 9veg OTREST, @ | 
1344 4322 TAD DTAC “RESTORE SAVED ac 
4345 3144 DCA AC | 
1346 4323 TAD OTLINK “LINK 
4347 $145 OCA LINK 
1358 4324 TAD OTLB /MEMORY FIELD 
1351 3456 DCA 1 PNTR4O 
1352 4325 TAD DTPC /AND LOC @ 
4353 30a DCA @ 
1354 8743 JMP f OTREST 

1385 G66 K9636, 9636 7000, 7CH READ COMPARE, ENABLE, 688 
13B6 9626 KQ626, 2626 /O0D, 7CH, READ, ENABLE, 880 
1357 p444 MESS47, B444 /Del 
1368 2383 2383 | /SoC 
4264 4247 4047 /SP,0 
1362 2249 2240 /R»SP 
1363 9432 H422 /DeR 
4364 2545 2545 AWoM 
1365 4624 4ga4 /8P,0 
1366 @124 a12a4 shot 
4367 #149 0446 sao SP 
1372 8522 8522 ER



e4~MaR~73 “. 94339 PAGE Lot? 

RD 

AR oSP 

4I6N 
4S? ,8 
JAN 

4K» SP 
“S8?,ENO 

/COMBINE MEMORY FIELD 
_ CAND NUMBER OF SECTORS 

/TO0 ORUM CONTROL 

/LQOAD CORE MEMORY ADDRESS, REAO 

/LQOAD DRUM ADDRESS REGISTER, INITLATE XFER 
/WALT FOR DONE FLAG AND NO BRRORS 
/ERRORS? 
YES, REPEAT XFER 
/NO 

/COMBINE MEMORY FIELD 
/AND NUMBER OF SECTORS 
“TO CONTROL 

/LOAD CORE MEMORY ADDRESS, WRITE 

/..QAG0 DRUM ADDRESS REGISTER, INITIATE XFER 
“WATT FOR DRUM FLAG AND NO ERRORS 
/ERRORS? 
‘YES, REPEAT XFER 
/NO . 

NO ERRORS SUBROUTINE 

/WATT FOR ORUM FLAG 
AANY ERRORS 

/NO 
/YE8, PRINT ERRORS? 

JOMO1 £2 CIGER = YAPE 2 - PALIO «—-V464 

ASTL (2227 2227 
1372 2243 2242 
41373 4226 4226 
$374 e892 4822 
1375 g1t6 2216 
2378 1548 4348 
4377 «eee 4ece 

4408 01499 
/RMBB DRUM READ SUBROUTINE 

1498 9209 RMBBRD, @ 
2404 7208 CLA 

1482 4822 TAS DOFELO 
4493 4122 TAD K3500 
4484 6624 ORES 
4405 7204 CLA IAC 
4486 4113 TAO BUFFS 
4487 6693 . ORCR 
1442 4144 JAD DRUMAD 
4441 6645 ORTS 
1442 4234 JMS DRUMWT 
1443 6621 DRSE 
1444 8204 JUMP RMBBR DOS 
214145 8620 — JMP oy RMBBRO 

/RMOB ORUM WRITE SUBROUTINE 

1446 9890 RMOBWR, O 
4447 7289 CLA 
1426 4822 TAO DOFELOD 
4421 4122 TAD KSG00 
1422 6624 DRFS 
1423 Fe. CLA LAC 
4424 4414 TAD BUFFS 
1425 §605 ORCW 
1426 4141 TAD DRUMAD 
41427 6645 DRYS 
1482 4234 JMS DRUMWT 
1431 6621 DRSE 
1432 8247 JMP RMGBWREY 
1433 8646 JMP 1 RMGBWR 

/ORUM WAIT FOR FLAG AND 

1434 9280 DRUMWT, @ 
4435 4432 JMS 1 PNTRGS 
4436 6624 ORSE 
44837 7448 SKP 
4440 S634 JMP | DRUMWT 
1441 7684 48 
14442 7006 RTL



/OvNTL CKOFSISER w TARE 4+ PALL Visi ZOHO sy 97293 PaGe 1-18 

1463 7542 SPA /PRIN? ERRORS, 
1444 = $255 JP WALT Jo? 
23°45. 7420 °° > fLé 
2446 6812 Rage AREAD STatus 
4487?) YR52 QCA HOSTAL 
2432 4363 va PMEStA 
41454 44323 JMS 1 PNTRS TYPE OUT HEADER 
£382 41514 TAD OOSTaT 

1483 4445 JMS of PATH26 /TYPE OUT ERROR sTatus 
$434 4459 J4S | FATRSZ “CRLF 
$455 674604 Las 
34360 6.77/32 SMA CLA MALT ON ERROR? 
4437 7492 WAAL TS, HLT? “ES 
2362 8634 JMP oY ORUMNWT 

PRESS CISC READ SUBROUTINE 
146% #200 RFOIRO, g 
“4h2 $395 TAD «7280 
£483 3475 DCA L K77aO SET UP WG 
$444 4443 FAQ SUFFS 
1465 4476 BoA f KPFSY /SET UP @A 
1446 4922 TAQ OOFELD . “/GCOMBINE OTSC CORE MEMORY FIELD £467 4143 TAD [STERN AND INTERSUPT EX ABLES 
1879 6645 oe Cc) ae SEND TRANSPER To PISe CONTRO, 
A670 A448 TAQ TRACY . 
1472 $443 HAAR ALQAN DISSE EvTevers sooner sy 
£473 4148 wah prseao 
£47 aond DMAR /LQAD DISC ADDRESS AND READ 
21475 4324 J48 RF ASW7 7HATT FOR DISC FLAS 
2476 6621 OF SE SANY ERRORS? 
1477 65661 JMP fT REEBRH /ND 
1533 82462 JMPORFOSSO 44 7YES, REPEAT FUNCTION 

 ARFGA DISC WRITE SUBROUTINE 
L321 g88e RFZBWR, O 
“592 4165 TAD K72820 
1583 9475 DCA I K7759 /SET UP ue 
15¢@4 4444 TAD BUFFS 
4625 JA76 DCA 1 K7754 /SET UP A 
1526 4822 TAD OOFELG /COMBINE DISC CORE MEMORY FIELD 
1527 4143 TAQ INTERN /AND INTERRUPT ENABLES 
$548 6645 BI Mi, /AND TRANSFER To GISC CONTROL i544 4142 TAD TRACK 
13542 6643 OXAL AOA DISC EXTENDED ADDRESS 
1543 4448 YAO BDISCAD 
1514 8685 DMAW fL940 DISC ADDRESS AND WarrTe 
2545 4324 wht SF OBWT f/HATT FOR BISC FLAG 
45146 6624 pr SE “ANY ERRORS 
4947 $784 JMP oT REGBWR “NO 
152¢ 93362 JMP RFOBWR|G fYES 

“RFOS CISC waIT FOR FLAG AMO NO ERROES SUBROUTINE 
ACTRANSFERS CONTROL TO "OF SeNT" TF ANY ERRORS)



70M81  ERCTSER © TAPE 1 

| - gbe8 21321 
1522 
1323 
1534 
1525 
1526 
1527 
1539 
1532 

2532 
1533 
1534 
1535 
1536 
1537 
1849 
1544 
1542 
1543 
1544 
1545 
1546 
1547 
1588 
1554 
1552 
1553 
1554 
1555 
1556 
4557 
1560 
1561 
1542 
1563 
1564 
1565 
1566 
1567 
1579 
1574 
1572 
1573 

1688 
1681 
1682 

4432 
4624 
$722 
4522 
3731 
8732 
a714 
0727 

over 
7288 
43464 
6746 
7209 
4105 
3477 
4112 
3509 
4821 
6722 
4447 
2150 
$552 
4449 
9333 
4444 
7449 
8732 
4449 
4436 
7242 
1159 
3159 
8334 
3126 
Q746 
2493 
6264 
4204 
g5e3 
2404 
2085 
770 

1608 

7289 
6764 
4133 

RFZOWT, 

/MAGTAPE WRITE ROUTINE 

MTRITES B 

PMES14, 
KB746, 
MESSQ@2, 

41699 

PALI@ Vids 

8 
JMS 1 PNTRLS 
OF SE 
UMP oT RE@BWT 
TAD RFOBWT 
OCA j 193 
JMP OT od 
OFS2wT +5 
OF S2uT 

CLA 
TAD KB746 
MTLC 
CLA 
TAD K7266 
DCA 1 K7752 
TAD BUFF2 
DCA I K7753 
TAQ MTFELD 
MTGO 
JMS 1 PNTAS2 
18@ RECORD 
JMP +3 
JMS I PNTRSO 
UMP MTRITESS 
JMS I PNTR2S 
SKP 
JMP I MTRITE 
JMS I PNTRLO 
JMS oT PNTR4? 
CLA CMA 
TAD RECORD 
OCA RECORD 
JMP MTRITE*2 
MESS44 © 
B76 
2403 
6064 
aggd 
9583 
2484 
2005 
7700 

ADECTAPE EXERCISER 

OTEXER, CLA 
OTXA 
TAQ SKIP 

24-MAR=74 =. 9149 PAGE 3-29) 

“WALT FOR OSC FLAG 
AANY ERRORS? 
/NO 
/YES 
“SAVE “PEN 
/TRANSFER CONTROL Yo 
/O0F 32 ERROR TYPFOUT 

/LGAD CM WITH "ODD,7CH,3 IN, GAP,WRITE,808" AND GLEAR FLAGS 

ASET UP WC 

/SET UP CA 

/LOAD EXTENDED FIELO REGISTER, Go 
/WALT FOR MT FLAG AND NO ERRORS 
/INCREMENT NUMBER OF RECORDS 

44898 RECORDS» REWIND TAPE 
/START OVER 
/ANY ERRORS 

“NO, EXIT 
“YES, REWIND TAPE 
/SPFACE FORWARD TO BEGINNING OF THIS RECORD 

/DEGREMENT RECORD COUNT 

/TRY AGAIN 

7000, 7CHs, WRITE, ENABLE. 899 
“T30 
/Brd 
/SP,.D 
EC 

ATA 
APOE 
77, END 

#CLEAR EF AND OTF



— 4OMBL EXERCISER © TAPE 2 

1663 
1694 
1685 
1686 
1687 
1648 
2611 
1642 
1613 
1614 
1645 
1616 
1627 
1628 
1623 
1622 
1623 
i624 
1625 
1626 
1627 
1632 
1631 
4632 
1633 
1634 
41635 
1636 
1637 
1642 
A644 
1642 
1643 
1644 
1645 
1646 

1647 
1658 
1651 
1682 
1653 
1654 
1685 
1686 
1687 
1666 
1661 
1662 
1665 
1664 
1665 
1666 
1667 

3322 
7084 
9124 
7649 
5423 
4457 
6001 
$185 
3241 
4186 
1613 
4224 
$928 
3222 
4442 
6261 
3418 
6203 
2041 
§221 
4175 
£541 
3475 
7308 
4175 
4128 
7638 
$234 
4202 
4469 
4443 
6764 
4444 
43467 
6764 
4437 

$204 
4106 
3012 
4127 
gO44 
4105 
3178 
4245 
4228 
3264 
6201 
4410 
7BA4 
adda 
6203 
7468 
4342 

PALIZ Vi43. 

DCA DOTDATA*6 
LAS 
ANO K8048 
SEA CLA 
JMP } PNTRE 
JM3 1 PNTR4OY 
JON 
TAD K7202 
DCA 112 
TAO BUFFS 
OCA 18 
TAD ,*%6 
TAD OTFELD 
OCA .*2 
JMS I PNTR24 
cor 
OCA 1 18 
cor 
1SZ 14 
MP 275 

TAO LOOK 
TAD KOAGSA 
OCA LOOK 
CLA CLL 
TAD LOOK 
TAD M2789 
SEL CLA 

JMP e 5 

1OF 
JMS 1 PNTR42 
JMS 3 PNTR22 
DTXA 
JMS T PNTR23 - 
TAD KBBD4 
DTXA 
JMS 1 PNTR4Y 

TON 
TAD BUFFS 
DCA 12 
TAD BUFFS 
DCA ii 
TAD K7208 
DCA DTCNTR 
TAD .*7 
TAD DTFELO 
DCA ,*1 
cor 
TAD I 418 
CIA 
TAD 1 44 
cor 
BEA 
JMS DTOATA 

 24-MAR@74 | 9sao 

/SUPPRESS DECTAPE? 
/YES, EXIT 
JSAVE PI STUFF 

/STORE DATA IN OUTPUT SUFFER 

/DONE 
#NO 

“INCREMENT BLOCK BY 3 

/RESTORE PI STUFF 
“WRITE DATA ONTO DECTAPE 
‘CLEAR FLAGS 
/READ DATA FROM DECTAPE 
‘STOP TAPE, CLEAR ENABLE AND 
fCLEAR FLAGS 
fSAVE PY STUFF 

TURN ON INTERRUPT 
/OUTPUT BUFFER 

/INPUT BUFFER 

/COUNT 

AGOMPARE DATA OUT WITH ATA IN 

/GO0OR? 
/NO. DATA ERROR 

PAGE 1-28



COMO2 E. KCISER © TAPE 2 

1678 9178 
1673 $263 
1672 46Re2 
1673 4488 
1674 7694" 
1675 781¢ 
1676 763¢ 
1677 S288 
1769 4442 
2761 9123 
1782 3828 
1783 4162 
1784 «670403 
1785 4829 
1786 «67749 
1787 8308 
1719 «S208 
4711 9883 KOSOSA, 

PALSS 

132 
JMP 
or 
JMS 
Las 
RAR 
Si. 
JMP 
JMS 
ANB 
BCA 
TAD 
Cla 
TAD 
SMA 
JMP 
JMP 
3 

Vaas 

OTCNTR 
"38 

I PNTRE2 

CLA 
OTEXER 
1 PNTR2Y 
K8076 
BYFELO 
FEL 

DTFELD 
S2A CLA 
er? 
OTEXER 

24-MAR@ 74  GELO 

/OONE? 
NO 
AYES 
/RESTORE Pl STUFF 

/CHANGE MEMORY FIELO? 
/NO 
AYES 

SDECTAPE DATA ERROR ROUTINE 

g209 
7684 
#183 
7648 
$561 
6292 
7642 
$335 
14366 
4493 
{02¢ 
7110 
7842 
4445 
1874 
4493 
$185 
3529 
4452 
4222 
4568 
$549 
6204 
4212 
A445 
4125 
4446 
4574 
4445 
4125 
s44a6 
4044 
6445 

1732 
4733 
1744 
1745 
1746. 
1737 
4728 
1721 
4722 
1723 
1724 
1725 
1726 
1727 
17308 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1748 
1744 
1742 
1743 
1744 
1745 
1746 
1747 
1752 
1754 
4782 

DTOATA, 8 
LAS 
AND 
Sta 
JMP 
10F 
SKP 
JMP 
TAD 
JMS 
TAD 
RAR 
RTR 
JMS 
TAD 
JMS 
TAD 
OCA 
JMS 
TAD 
TAO 
OCA 
COF 
TAQ 
JMS 
TAO 
JMS 
TAD 
JMS 
TAD 
JN 
TAO 
NS 

KB498 
CLA 
CHNGEL*4 

CLA 
re 
PMES48 
1 PNTR4 
OTFELS 
CLL 

I PNTR24 
PMES15 
I PNTRS 
K7 208 
DTDATA*6 
I PNTRSS 
DTFELO 
CHNGEL 
+h 

18 
I PNTR24 
K8249 
I PNTR25 
I TEMP 
1 PNTR24 
KG248 
I PNTRZS 
1i 
1 PNTR24 

OR CLA 

/TYPE OUT MEADER 

ZAND DATA FIELD 

/TYPE OUT REST OF HEADER 

/PICK UP "GOOD" ADDRESS 

/PICK UP "GOOD" DATA 

/PICK UP "BaD" apprRess 

PaGe 3-24



7ON@1 EXERCISER = TAPE 2 = PALS@ v4 
1783 
1754 
1755 
1756 
1737? 
4768 
37421 
1762 
1763 
1764 
1763 
1766 
2767 
1778 
1771 
(41772 
1773 
41774 
1775 

2008 
2004 
2682 
2983 
2084 
2065 
2086 

- 2067 
2046 
2641 
2042 
2045 
2014 
2015 
£216 
2847 
2028 
2021 
2822 
20235 
2024 
2625 
2626 
2027 
2038 
2031 
2032 
2033 
2034 

4125 
£446 
£573 
4445 
44356 
4201 
7604 
yeaa 
7708 
7482 
9732 
3144 
604 
a245 
4872 
4084 
2225 
4577 
8290 

7288 
6742 
4133 
3742 
7604 
gis4 
7640 
6423 

7604 
giga 
764g 
7008 
43532 

6004 
4185 
3043 
4142 
3242 
4230 
4024 
93226 
4763 

6204 
3442 

6204 
2043 
§225 
4202 
A344 

Yao KO246 
JMS} PNTR2S 
TAD }. TEMP 
JMS |} PNITR2A 
JMS ft PNIRSZ 

CHNGEL, COF 
LAs 
RAL 
SMA CLA 
MLT 
JMP 1 DTOATA 

PMES18, MESS28 
KOGG4, 4 
MESS#6, 2215 

6876 
4084 
2225 
4577 
a 

/OMOL =~ TAPE 3 
a2099 
MAG TAPE EXERCISER 

MTEXERs CLA 
MT AF 
TAG SKIP 
DCA 1 PNTR26 
LAS 
AND K@929 
SZA CLA 
JMP of PNTRG 
LAS 
AND KO282 
SZA CLA 
NOP 
JMS MTSAVE 
ION 
TAD K7206 
OCA 135 
TAD BUFF 
DCA 12 
TAD .+6 
TAD MTFELO 
DCA ,*2 
JMS 1 PNTR27 
COF 
OCA I 12 
cOF 
182 13 
JP 98 
10F 
JMS MTREST 

24-MAR=74 919 PAGE 2-22. 

/PICK UP "BAD" DATA 

AWALT ON ERROR? 
“YES 

ENABLE 
ARM 
48.8 
/SP.D 
ARV 
44s? 
7END 

/CLEAR MTF AND EF 

/SUPPRESS MAGTAPE? 
/YES, EXIT 

BIT 4 SET? 
“YES 
/SAVE P} STUFF 

STORE DATA IN OUTPUT BUFFER 

/DONE? 
/NO 

/RESTORE PI STUFF



sOMB' = ZACTSER © TAPE 1. 
* 2835 © 
2036 
2037 
2840 
2g4i 
2642 
2043 
2044 
245 
2366 
2847 
2258 

288% 
2082 
2083 
2054 
2035 
2056 
2087 
2268 
2061 
2862 
2263 
2064 
2065 
2066 
2867 
2078 
207% 
£072 
2073 
2874 
2075 
2076 
2877 
2100 
21401 
2182 
2185 
2104 
21905 
2106 
2187 
2140 
2124 

eiie 
2148 
2114 
2145 

4764 

6722 
7684 
8134 
7046 
3423 
4765 
6742 
4532 
6091 
4412 
3832 

Baad 
a243 
4195 
3173 
$264 
4921 
3268 
6204 
4442 
7844 

4443 
$281 
7449 

. 4767 
2i73 
5262 
6202 
4544 
4766 
4742 
7684 
7240 
7638 
5280 
6763 
8123 
3021 
4ite2 
7041 
£024 
7749 
5504 
8269 

geo 
43728 
4746 
7242 

PALLO vies 

JMS 1 PNTAZE 
Mvar 
Las . 
-ANO K8820 
S2A CLA 
JMP | PNTRG 
JMS 1 PNTRZS 
MY AF 
JMS MTSAVE 
JON 
TAO BUFF2 
NCA 12 

TAD BUFFS 
HCA 485 
TAD K7290 
BCA MTCNTR 
TAD ,*7 
FAQ MTFELO 

vone OCA ,+1 
cor 
TAD Y 12 

CIA 
TAQ 1 13 
COF . 
SZA 

JM8 ot PNTRSS 
192 MTCNTR 
IMP «18 
10F 
JMS MTREST 
JMS 1 PNTR3Q 
MTAF 
LAS 
RAR 
SZ, CLA 
JMP MTEXER 

JMS I PNTR27 
AND K8G78 
DCA MTFELO 
TAD FELD 
ClA 
TAQ MTFELO 
SMA SZA CLA 
JP v7 

JMP MTEXER 

Q4-MAR@7% 9119 

JARITE OATA ONTO MAG TAPE 
CLEAR FLAGS 

/SUPPRESS MAGTAPE? 
YES, EXIT 
JREAD DATA FROM MAGTAPE 
“CLEAR FLAGS 
/SAVE P] STUFF 
/TURN ON INTERRUPT 
OUTPUT BUFFOR 

INPUT BUFFOR 

/COUNT 

/COMPARE DATA OUT WITH OaTA IN 

760007 
/NO, DATA ERROR 
ADONE? 
/NO 
/YES 7 
/RESTORE P{ STUFF 
/READ COMPARE OATA 
/CLEAR MTF AND EF 

“CHANGE MEMORY FIELD? 
/NO 
/YES 

*MAGTAPE SPACE FORWARD SUBROUTINE 

BPCFWO, & 
TAD KG6S6 
MTLC 
CLA CMA 

/LOAD CM WITH "ODD. 7CH, SPACE FORWARD, ENABLE, 868" AND CLEAR FLAGS 

- PAGE 1-238



/OMS1 € 

2126 
2127 
2128 
2223 
2122 
2123 
2124 
2125 
2126 
2127 
2138 
21323 

2132 
2433 
2134 
2135 
2136 
2137 
2148 
2141 
2142 
2143 

2144 
2165 
2146 
2147 
2158 
2151 
2182 
2153 
2154 
2455 
2156 
2187 
21608 
e161 
2162 
2163 
2164 

2165 
2166 
2167 
2172 
2474 
2172 
2173 
2174 
2475 
2476 

7459 
8732 
7941 
3497 
6722. 
4447 
4444 

7619 
8712 
4446 
8343 

82332 
4144 

3356 
4245 
3537 
1456 
3569 
4282 
$561 
$732 

4356 
gia4 
4357 
y145 
1368 
3456 
£364 
3006 
5744 
e208 
G28 
920e 
gene 
2206 
2518 
4532 
4200 
4229 
2208 
B666 
6363 
FOG 
6441 
2528 
4404 
W177 

CISER © TAPE 3 ~ 
greg 

/MAGTAPE SAVE SUBROUTINE 
MTSAVE, 

MTREST, 

MTAC, 
MTLINK, 
MT1IB, 
MTPC, 

PNTR26, 
PNTR27, 
PNTR28, 
PNTR29, 

PNTR3Q, 
PNTRS1, 
KG64656, 
MESS23, 

PALA® = ¥aa4 

TAD RECORD: 
SNA 
JMP f SPCFNO 
Cita 
OCA I K77952 
MTGO 
JMS ! PNTRI2 

JMS I PNTRZE 
SKP CLA 
JMP 1 SPCFWD 
JMS J PNTRLO 
JMP SPCFrWpes 

) 
TAD AC 
OCA MTAC 
TAD LINK 
OCA MTLINK 
TAD I PNTRQ 
DCA MTIB 

24=MAR=74 0119 «= PAGE 2-20 

SEY UP We 
/SET "GON, 
“WAIT FOR MT FLAG AND NO ERRORS 
ERRORS 
/YES 
#nN0 

/REWIND TAPE, TRY AGAIN 

/SAVE AC 

‘LINK 

/MEMORY FIELD 

TAD @ /AND LOC @ 
DCA MTPC 
JMP ft MTSAVE 

a 
TAD MTAC 
OCA AC 
TAD MTLINK 
OCA LINK 
TAO MTIB 
DCA I PNTR48 
TAQ MTPC 
OCA @ 
JMP oY MTREGT 
@ 
a 
g 
g 
MTOATA*6 
RAND2 
MTRITE 
MTREAD 
ROCOMP 
MTDATA 
8666 
6563 
7648 
BAS 4, 
2328 
1404, 
3477 

/MAGTAPE RESTORE SUBROUTINE 

/RESTORE SAVED ac 

fLINK 

/MEMORY FIELD 

ZAND LOC @ 

/OOD, 7CHe SPACE FWD, ENABLE, Soe 
73.23 
/80S5P 
“O07 
#50? 
4L0A 

A¥a?



/OMMs EF 

ear? 

2288 
22623 
2282 
2283 
2284 
(2285 
2286 
2207 
2238 
2241 
2242 
2245 
2244 
8245 
2246 
2247 
2228 
2221 
2222 
2228 
2224 
2225 

2227 
22358 
2234 
2232 
2233 
2234 
2235 
2236 
2237 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2258 
2254 
2232 
2283 

CISER = TAPE PALi®O 8 «6vidd 

‘geese: ; ) 

2298 #2298 . 
/MAGTAPE DATA ER 

2029 MTDATA, @ 
7694 LAS 
9103 AND K@4a8 
7648 S24 CLA 
$247 JMP CHNGEZO¢ 
6202 10F 
7649 SKP CLA 
$223 JMP 6 e446 
4356 TAQ PNESL6 4483 JM9 1 PNTRE 
4921 TAD MTFELO 
71i1e RAR CLL 
7212 RYR 
4445 JMB T PNTR2E 
4874 TAD PMESGS 
4493 UMS 1 PNTRG 
4195 TAD K7259 
3266 OCA MTDATA*6 
4459 JMS § PNTR3S 
4824 TAO MTFELO 
1246 TAD CHNGE? 
3226 OCA .*1 
e204 cor 
4812 TAD 12 
4465 JMS 1 PNTR24. 
4125 TAD K&249 
4446 JMS 1 PNTR2S 
4574 TAD 1 TEMP 
@445 JMS I PNTR2S 
4125 TAD K@249 
4446 JMS 3} PNTR2S 
4043 TAD 13 
4445 JMS 1 PNTR24 
4125 TAD K@24¢ 
4446 JMS 1 PNTR25S 
4571 TAD |} TEMP 
4445 JMS 1 PNTR24 
4450 JMS I PNTR33Z 
6204 CHNGE2, COF 
7604 LAS 
9004 RAL 
7788 SMA CLA 
74RD iL, 7 
56E9 JMP ol MTDATA 

/INPUT FROM 

9229 INPUT, Gs 2254 

KEYBOARD AN OCTAL 

24-MAR@7¢ 9519. 

SENG : 

ROR ROUTINE 

/OR CLA 

/YYPE OUT HEADER 

AND DATA FIELD 

/TYPE OUT REST OF HEADER 

/PICK UP "GOOD" ADDRESS 

/PICK UP "GOOD" DATA 

/PICK UP "BAD" ADDRESS 

/PICK UP "BAD" DATA 

“WALT ON ERROR? 
/YES : 

DIGIT, SKIP IF OK 
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7OMEL Ex. ACIBER = TAPE 4 

4486 

3153 
4153 
7642 
4369 
7560 
5273 
4335 
77398 
5273 
4253 
2138 
2284 
8684 
4357 
4446. 
4459 
5654 

2255 
2256 
22387 
2268 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2276 
2271 
2272 
2273 
2274 
2275 
2276 

ga 
337% 
1124 
g172 
4474 
7184 
704 
7286 
3174 
Ri72 
gi3e 
4349 
4446 
4474 
2172 
$525 
7200 
9677 

2277 
2380 
23a1 
2392 
2393 
2394 
2395 - 
2396 
2387 
2342 
2344 
2322 
23435 
2344 
2345 

23546 
2347 
2328 

G2BH 
$174 
4459 
4574 
8362 
7459 
3721 
7148 
7019 
FOL2 
7012 
A344 

2321 
2322 
2323 
2324 
2325 
23526 
2327 
2338 
2331 
2342 
2333 
2334 

QUEST, 

Jes 
DCA 
yao 
CIA 
ba Ye) 
SMA 
JhP 
TAD 
SPA 
JMP 
TAO 
AND 
1S2. 
JMP 
TAD 
JMS 
JMS 
JUMP 

vier. rag 

1 PNTR4@ 
CHAR 
CHAR 

24-HAR~ 95, 

48268 
S2A 
QUEST 
Ke018 
CLA 
QUEST 
CHAR 
K3O07 
INPUT 
1 INPUT 
KO277 
1 PNTR2S 
I PNTR3S 
1 INPUT 

/OCTAL PRINT SUBROUTINE 

PRINT, 8 
DCA 
TAD 
DCA 
TAD 
RAL 
RAL 
RTL 
OCA 
TAD 
AND 
TAD 
JMS 
TAD 
182 
MP 
CLA 
JMP 

TEMP 
MOOD4 
TEMP 4 
TEMP 
CLL 

TEMP 
TEMP 
K@827 
K8269 
1 PNTR2S 
TEMP 
TEMPS 
‘a 

I PRINT 

“MESSAGE PRINT SUBROUTINE 

MESAGE, @ 
OCA 
WMS 
TAD 
AND 
SNA 
JMP 
RAR 
RAR 
RFR 
RTR 
JMS 

TEMP 
I PNTRSS 
I TEMP 
K778@ 

] MESAGE 
CLL 

POSTT 
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ones €. 

2335 
2336 
2337 
2342 
2362 
2342 
2343 
2344 
2345 
2346 
2347 
2358 
2352 
2392 
2383 
2354 
2355 
2386 
2387 
2362 
2361 
2362 

2345 
2364 
2365 
2366 
2367 - 
2378 
2374 
2372 
2373 
2374 
2375 
2376 
2377 

2498 
2484 
2492 
2403 
2404 
2495 
2496 
2497 
2440 
24414 
2442 
2443 
2414 
2445 

£573 
83432 
7458 
$721 
4344 
ai74 
$324 
LT 
3172 
4172 
$133 
7749 
4132 
4384 
4172 
4446 
9744 

4156 
€277 

8260 
@277 
7788 

Gaee 
4126 
4446 
4127 
4446 
3763 
2403 
4579 
4045 
9107 
2401 
2295 
7780 

2428 

geo 
7288 
4242 
4227 
7649 
9245 
4234 
3227 

4238 
7104 
743g 
7024 
$232 
4238 

- (CYSER = TAPE 1 PALi®@ § Vi43. “24-MAR@74 

TAQ f TEMP 
ANO «6277 
SNA ; 
JMP | MESASE 
JMS POSIT 
182 TEMP 
JMP MESAGECS 

POSIT, @ 

DCA TEMP? 
TAQ TEMPY 
VAD moa48 
SPA CLA 
TAD K@iee 
TAO KO203 > 
TAD TEMPS 
JMS $ PNTRAB 2 = 
JMP of POSIT 

PMESL6, MESS16 

K@277, 277 auge 
KB268, 268 
K@877, 77 
‘K7708, 7789 
/CARRIAGE RETURN-LINE FEED SUBROUTINE 
ERLE» g 

YAO K@215 
JMS  PNTR2S 
TAD KO212 
JMS I PNTR25 
JMPoOY CRLF 

MESSO4, 24983 A7.e 
6579 4558 
4845 _ ASP.M 
2187 ChoG 
2484, 7TOA 
2685 SPE 
77 8B 77sEND 

#2409 
“RANDOM NUMBER GENERATOR 

RANGEN, @ 
CLA 
TAD RANTAD 
TAD RANDEX 
SZA CLA 
JMP RANTAD 
TAD RANTBL 
DCA RANDEX 
TAD RANCON 
CLL RAL 
Sz. 
TAC 
OCA RANCON 

RANTAD, TAD RANCON 

0319 PAGE 1°27



JOMP2 L-cROISER © TAPE 4 
2446 

2437 
2428 
2423 
2422 
2423 
2424 
2425 
2426 
2427 
2439 
2431 
2432 
2433 
2434 
2435 
2436 
2437 
2446 
2444 
2442 
2443 

2444 
2445. 
24646 
2447 
2458 
2481 
2482 
2453 
2454 
2455 
2456 
2457 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2467 
2478 
2474 
2472 
2473 
2474 
2475 
2476 
2477 
2598 
2561 
2582 

4627 
3627 
4243 
yup 
$627 
222? 
3243 
4243 
5680 
2442 
543 
9432 
9543 
3240 
9745 
$432 
2187 
7654 
4321 
4676 
8336 
e8ee 

C202 
7200 
1306 
4273 
7640 
3261 
4275 

$273 
4274 
7184 
7438 
7024 
3274 
4274 

4673 
3673 
$277 

7040 
4673 
4273 
33567 
4507 
5644 

2°86 
6543 

2476 

1076 
7654 
3432 

3240 
6543 

_ PALLO vadd 9 24-mMAR-74 — 9819 

RANDEX, 
RANCON, 
RANTSAL, 

RANTNO, 
RANSAV> 

RANOI, 

TAD 1} RANDEX 
OCA 1 RANDEX 
JAD RANSAY 
RAR - 
TAD 3 RANOEX 

1S2 RANOEX 
OCA RANSAV 

YAO RANSAY 
JMP Tf RANGEN 
RANTNO 
4543 

5 *% 
6343 
3249 
0765 
5432 
2187 
7654 

4324 
1876 
“RANTNO 

“PaGE 2-28



/OME1 € (CIBER 

- 9ae3° 
2584 
2593 
2586 
2587 

2528 
2511 
2512 
23543 
2514 
2545 
2516 
2547 
2520 
2521 
2522 
2525 
2524 
2525 
2526 
2527 
2530 
25834 
2532 
2533 
2534. 
2585. - 
25356 
£537 
2549 
2561 
e542 
25435 
2544 
e545 
2546 
2567 
2550 
2531 
2592 
2553 

2554 
2555 
2536 
2557 
2568 
2561 
2562 
2563 
2564 
2565 
2566 
2567 

~ TAPE 2.. PALIO Vi44 9  24-mMaR~-74 

e765 2765 
aie? 2287 
4323 4324 
S272 "° 
eevee g 

egg RAND2, @ 
7208 | CLA 
4332 — TAO ,*40 
4337 Tad ,°24 
7648 SZA CLA 
9325 JMP e480 
4341 TAO .°23 
3337 OCA .*28 — 
4346 YAO .*29 
7184 CLL RAL 
7439 S2L 
7884 IAC 
334g DCA ,444 
4349 TAD #13 
4737 VAD I .o44 
3737 DCA 1 .949 
4543 TAD ,*13 
7212 RAR 
4737 TAD I 168 
2537 1SB ,+4 

3553 NCA .+*417 
4383 TAD ,*16 
5742 JMP 1 ,=26 
a552 14430 
9543 6543 
2542 #4, 
6543 6543 
0765 0765 
2287 2407 
A324 4324 
4076 1876 
7634 7684 
8432 5432 
3240 3249 
§226 4 
geen a 

/GET SUBROUTINE 
eoe¢g GET, Q 
234 KSF 
9355 JMP yet 
6036 KRB 
6846 719 
6064 TSF 

A242 TOF 
8754 JMP 1 GET 
9406 MESSO7, 8406 DoF 
6362 6362 1302 
4204 AGe4 /SP40 
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/OM@S cxen( ike TAPE 2 

2576 
2573 
2572 

2622 
2684 
2682 
2683 
2694 
2685 
2606 
2687 
2648 
2644 
2612 
2645 
2644 
2645 
2646 
2647 
2628 
2623 
2622 
2625 
2624 
2625. 
2626 
2627 
2638 
2631 
2632 
2635 
2634 
2635 
2636 

2637 
2648 

2644 
2642 

2663 

2644 

/Q323 
0577 
9200 

26be 
$344 
7804 
3445 
254 
7284 
7086 
0123 
4366 
$234 
6931 
7449 
B22 
A774 
7448 
$637 
67024 
7448 | 
BEAL 
6622 
7448 
8643 
621 
7206 
7208 
4832 
4145 
7148 
42.44 
4291 
60e4 
5496 

G2RB 
$238 

QOee 
5258 

a280 
9230 

02698 
SCAN> 

patze  vi42 

9223. 
6377 

- OCA MEMORY 

EXIT» 

MEMORY» 

/DECTAPE FL 

«SF 
SKP 
JMP EXIT 
oTsr. 
SKP 
JMR 1 OTFLAG 
MTSF 
SKP 
IMP Lt MTFLAG 
6622 
SKP 
JMP 1 ODFLAG 
6624, 
GLA 
CLA 
KCeC 
TAD LINK 
RAR CLL 
TAD AC. 
cOF 
1ON . 

JMP 1 @ 

OTFLAGe @ 

/MAGTAPE FLAG RETUR 

JMP EXIT 

MTFLAG? ] 

yorsc OR ORUM FLAG 

JMP EXIT 

ODFLAG, @ 
JM? EXIT 

JTYPE SUBROUTINE 

24a-MaR-73 
#319 PAGE 2°38 

Fae 

SYS 
C07? 

AEND 

/KEYBOARD FLAG? © 

/NO 
/YES 
JOECTAPE FLAG? 

/YES 
7MAGTAPE FLAG? 

/NES 
DISC OR DRUM DONE FLAG? 

YES | | 
DISC OR DRUM ERROR FLAG? 
7YES 

. 

ZOR YES, DEPENDING on ose OR DRUM TESTED 

/CLEAR ac & KEYBOARDFLAG 

- JRESTORE LINK & AG 

RESTORE MEMORY FIELOS 

/TURN ON INTERRUPT 

/EXYT 

AG RETURN. ADDRESS 

/EXET TO TURN P,1. ON 

N ADORESS 

RETURN ADORESS



JOMBL EX. CISER = TAPE 2 PALAO © VAG - 24-maRe74 9429 

2645 
2646 
2647 
2658 
2651 
2632 
2683 

2654 
2685 
2686 
2687 
2660 
2661 
2662 
2663 
2664 
2665 
2666 
2667 
2676 
2674 
2672 
2673 
2674 
2675 
2676 
2677 
2788 
2761 
2782 
2783 
27B4 
2785 
2786 
2787 
27412 
27414 
2742 
2743 
2744 
2745 
2746 
2747 

2728 
2721 
2722 
2728 
2724 

seen 
$846 
4841 
8247 
4242 
72080 
5645 

eoea 
7208 
1316 
4583 
764g 
8271 
1585 
3303 
4304 
7184 
7432 
7004 
S3o4 
4334 
4783 
3783 
4387 
7849 
4703 
2505 
3347 
4347 
5654 
2746 
6543 
2786 
2167 
6432 
7654 
@765 
4324 

3210 
1276 
4543 
8062 
goog 

e080 
7604 
g183 
7649 
BS67 

TYPE, o 

FL 
TSF 
JMP md 

JMP 1 TYPE 

RANODS, 8 

TAD . 942 
TAD .*24 
SZA CLA 
UMP. +49 
TAD .*23 
DCA .*28 
TAD +28 

CLL RAL 
SEL 
TAC 
DCA ,414 
TAD .*13 
TAD I +44 
OCA 1 .+49 
TAD .*13 
RAR 
TAD I .#8 
182 ,+4 
OCA ,*147 
TAD .*+16 

JMP I «726 

#43 
6543 

*h 
24107 
5432 
7654 
2765 
4324 
3242 
1876 
6543 

8 

/DISC OR DRUM DATA ERROR ROUTINE 

BODATAs @ 
LAS 
AND Ka498 
ZA CLA 

wJhP CHNGES+¢ 
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/OMB1 Exe nCISER = TAPE 4 

2725 
2746 
2727. 
2738 
2731 
2732 
2733 
2734 
2735 
2736 
2737 
2748 
2744 
2742 
2743 
2744 
2745 
2746 
2747 
2758 
2781 
2782 
2783 
2754 
2755 
2756. 
27537 
2768 
2761 
2762 
2763 
2764 
2765 
2766 
2767 
2778 
2771 
2772 
2773 
2774 

3088 
3204 
$282 
3203 
3004 
3@@5 
3086 
39e7 
3240 
Sead 
3912 

sve 
7638 
$343 

4974 
4493 
4222 
7148 
7242 
4445 
4074 
4463 
4125 
9326 
443g 
422 
4566 
3346 
e204 
4G44a 
4445 
4125 
4446 
4574 
4445 
£425 
A446 
£015 
4445 
4425 
4446 
4574 
4445 
4458 
6201 
7604 
7084 
7708 
7482 
5720 
4957 

3200 
@447 
9523 
ABe4 

4005 
4883 

4745 
2025 
2495 
2248 
4084 
g695 

CHNGES, 

PMESL7, 

#3098 

MESSO1, 

PAL4 

10F 
SHP 
JMP 
TAD 
JMS 
bz?) 
RAR 
RTR 
JMS 
TAD 
JMS 
TAD 
DCA 
JMS 
TAG 
TAQ 
DCA 
cor 
TAD 
JMS 
TAD 
JMS 
TAD 
JMS | 
TAD 
JMS 
TAD 
JMS 
Tad 
JMS 
TAO 
JMS 
JMS 
cOF 
LAS 
RAL, 
SMA 
HLT 
JMP 
MESS 

@447 
9523 
4824 
1885 
4888 
4745 
2025 
2405 
2249 
18434 
2685 

@ Vidas | 

CLA 
,*t4 
PMES2L? 
I PNTRY 
DOFELD 
CLL . 

I PNTR&4 
PMES15 
T PNTRY 
K7283 
DODATA*6 
1 PNTRS3 
DOFELO 
CHNGES 
oh 

14 
I PNTR24 
KH246 

1 PNTR24A 
K8246 
1 PNTR2S 
1 TEMP 
] PNTR2&4 
I PNTRSS 

CLA 

1 DODATA 
17 

4020 
fEo§ 
/SP,7 
“Ha E 
“SPC 
Oem 

/PoY 
fTr€ 

4&2» SP 
fHOA 

ANVeE 

24~-MARW74 

7OR CLA 

“O83 

‘TYPE OUY WEADER 

JAND OATA FIELO 

/TYPE GUT REST OF HEADER 

/PICK UP 

/PIGK UP 

/PICK UP 

‘PICK UP 

/HALT ON 
AYES 

"GOOD" ADDRESS 

"GQ00" BATA 

"BAD" ADDRESS 

"BAD" DATA 

ERROR? 
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/OMB2 £.ACISER © TAPE 4 

3213 
3824 
3635 
3826 
3817 
3828 
3221 
3222 
3823 
3224 
3825 
3826 
3927 
3238 
3931 
3832 
3833 
3834 
3835 
3836 
3837 

3042 
3244 

(3962 
3gad- 
3246 
3045 
3846 
3047 
3858 
3O$1 
S252 
3983 
3O54 
53885 
3856 
3287 
5068 
3861 
SBh2 
S063 
3264 
3865 
3866 
3067 
3878 
3874 
372 
3273 

3O74 
3875 

4224 

£895 

4286 
4724 

4447 
2741 
4607 
4004 

8526 
2153 
9523 
4252 

2431 
2905 
4032 
S533 
e523 
6046 
$546 

4751 
e820 

2206 
4672 
4894 
4123 

~ 9377 
g200 
9532 
2422 
g149 
4595 
1547 
a23i 
7789 
4817 
2748 
4525 
asia 
7729 
O44 
2523 
4885 
2222 
4722 
4223 
2484 
2425 
2548 
4OD8 

2485 
6861 

MESS@8, 

MESS@9, 

MESS410, 

MESSi1, 

MESSi12, 

W244. 24-HAR~72 

4S? ,7 
SME 

“SPF 
40eL 
4440 
Wal 

4NiG 
/S?,0 
SEoV 
49.€ 
/E28 
/SP,¢ 
“To 
/PoE. 
SSP ,Y 

iol i 
/EsS$ 

SP ,N 
food 
#@.) 
7ENB 

PRAF 

49,8 
/8P,0 
4398 
709? 
FEND 
“EX 
“TaR 
/ASP 
AME 
/MeQ 
“RY 
/7END 
/420 
/W>SP 
“Mel 
/Cold 
/?eEND 
/Oel 
4$,C 
“SP,E 
7ROR 

/GoR 

/SPF,§ 

STA 
ATeV 
£5.SP 
“SP,END 
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COMB1 E..ACISER » TAPE 4 > 
3276 
3077 
3100 
3104 
3122 
3123 
3184 

3185 
3126 
3187 
3118 
3211 
3142 
3113 
3114 
3145 

3116 
Sai? 

3128 
3121 
3122 
3123 
3124 
3125 
3126 
3127 
3130 
Said... 
3132 
3133 
3134 
3195 
3136 
$137 
3149 
3141 
3142 
3143 

3444 
3145 
3146 
3147 
315¢ 
3151 
3152 
3183 
3184 
3185 
3156 
3157 
3168 

3iad 

4085 
ae22 
4722. 
4923 
2483 
2425 
asag 
4cag 
2403 
4579 
4205 
2222 
4722 
4823 
2481 
2425 
a34n 
4099 
0422 
2515 
4205 
2222 
4722 
4823 
2454 
2425 
R542 © 
aeog 
8784 
404 
4087 
9481 
244g 
G2e1 
W494 
4882 
B484 
A400 

3483 
6261 
4204 
9124 
g149 
@522 
2247 
a249 
4146 
4082 
8116 
4549 
42a9 

g444 

PALAE - 

4835 

2222 
4722 
4923 

2404, 
2425 
2348 
4209 

MESS43, 2483 
6372 
4985 
2222 
$722 
4823 
2484 
2425 
2342 
4806 

MESS44, 9422 
. 2545 

4025 
2222 
4722 
4223 
2424 
2425 
2348 
40a 

MESS45, @704 
PABA 
4837 
BAGS 
2446. 
0201 
C484 
4882 
B44 
2482 

MESS18, 2483 
6864 
4BB4 
D124 
2146 
8522 
2247 
22428 
1116 
4282 
B1i16 
4349 
4989 

PROSS8, 4144 

V144 

/SPLE 

“ROR 
7O00R 
/S?,3 
Th 
“TU 

73.SP 
/SP,END 
4TaC 
45,8. 
4SP,€ 
ARR 

° PeomaRe7s 

FOR | 
/S?,58 
ragy | 
“TOU 
/S;,S? 
/SP,END 
fOeR 
“UeM 
/SPLE 
/RAR 
/OaR gw. 
“SP? ,8 
“TOA 
“78 
/S,SP 
/SP,ENO 
ratty 
70.08 
/SP,6 
SDA 
AT eSP 
fBok 
f0.0 
/SP,8 
ADea 
/TsEND 

4T:C 

“Bat 
/SP,0 
ALT 
/As SP 
/EeR 
“R20 
/RaSP 
AloN 
/SP,8 
Shon 
7s SP 
/SP,END 

/SEY SCALE Yo 1, 
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OMe? £. CI9ER - TAPE ; oe 

9187 ° 3162 
3163 
3264 
3365 
3166 
3167 
3278 
S172 
3172 
3173 
3174 
3173 
3176 
$177 

3189 
4169 
£122 
4829 
1638 
5692 
9828 
4029 
3688 
76890 
4002 — 
208e@ 
9165 

PALSG. vidt 
1187 
188 
4188 ° 
442% 
402¢ 
1688 
5608 
a 
4086 
3688 
7680 
4900 
2009 
PRO33B+4 

ENTER 

R4-maR-72 = 9888 Pate teap 

POINT MODE AND DATA STATE, CLEAR COORD AND SECTORS 
ASEY ¥2108 
/SET X20, ESCAPE 
JENTER 
COELTA 
PDELTA 
/DELTA 
DELTA 
JOELTA 
AOELTA 
/OELTA 
DELTA 
7QMP I 

Ey 

VECTOR MODE AND OvYA STATE 
Yes, INTENSIFY 
X216068 
Y¥al6QG, INTENSIFY | 
X29 

Yas, INTENSIFY 
Xe~1609 
Y¥e-1600. INTENSIFY 
X=Bye ESCAPE 
+}



/OMB2 

osee 
6128 

e203 
2388 

8488 
8599. 

26ea 
o7a9 

1286 
1180 

1228 
13928 

1482 
15898 

1698 
1788 

2008 
2188 

2269 
2388 

2482 
2588 

2686 
2788 

3988 
3128 

$232 
3388 

3488 
3588 

3609 
3788 

EX CISER = Tape 3 

O21232121 
1222312311 

22122411 
441411212 

22232211 
111213121 

12412221 
2111243114 

111212241 
11121141 

14342244 
12111141 

11124141 
14111411 

1ii24444 
114214141 

T4A124311 
111214141 

L11ii4iiat 
Lia23442 

141441141 
1iid1ini 

Liidiiai 
1id1111 

Liid4141 
1iiii141 

PeSeesos 
42111411 

42113141 
42111411. 

$12211211 
41143211 

41411111 
Aldaa444 

41411441 
41444441 

AALii441 
41111421 

42144411 
41411191 

44114141 
21111441 

Al1141411 
44111111 

414142411 
421411121 

411411411 
A44141441 

Z1411114 
A4414114 

22411441 
411211114 

PALS 

1it1itas 
14111421 

12111414 
11411112 

2311111144 
1411121413 

111114441 
41411142 

Litii144 
112111414 

111121114 
1ii14444 

112114444 
11121144 

24241442 
141111444 

21144441 
1241141211 

Latitias 
11441114 

14211142 
14111444 

211111114 
14411143 

11114111 
Lit1iiis 

“44414122 
42112133 

12412241 
2141112412 

14411111 
12114143 

A24111219 
41211121 

14414124 
11114314 

12234114 
1A114i44 

11244444 
41194414 

444iti44 
41144111 

44144411 
14114441 

441211144 
Lidiaita 

14414241 
LALLLL44 

243314114 
i ee 

Liiigiiyg 
111414114 

V242 24-MARH- 74 

‘Qaqi.ait 
14211221 

12211321 
441111314 

411113121 
41211313 

Adidiaais 
11111214 

211111111 
A1442411 

411411111 
1112411214 

41241412 
44142414 

111111114 
41111121 

12411411 
13121414 

11431111 
1131414114 

11411411 
111441114 

11144414 
11121341 

111411134 
114121111 

11421111 
41442421121 

44222114 
14234422 

22213114 
£22211211 

£1211141 
41311111 

A1341114 
44311111 

£2141441 
4131411414 

12141114 
114431111 

24421114 
Z11211114 

14414111 
144411114 

144111114 
241411411 

41111111 
24141111 

aitiiity 
4itit4i4 

24441114 
A14211213 

9t19 

14404494 
122145433 

11121234 
12121212 

111111441 
42113113 

211211144 
1211411432 

11111744 
1iii1444 

111311114 
LL111414 

LALLA4144 
12141144 

Litiiiis 
14111147 

SCCESESe! 
11111114 

141311113, 
44441241 

t4i1i444 
114111194 

Dii4iiii4 
Liiiiiiz4 

dii444441 
Tiiiiii1 
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12134214 
22211129 

21121114 
424139119 

22222211 _— 
i22111118 | 

2242131 
tiiti1ig 

14444114 
14iiapege 

Lidasiis 
42112111 

21414144 
111102a8¢ 

14444444 
41111189 

d14.4144 
did4.i24 

Liiiitis 
44141114 

Li1444114 
11199989 

44311114 
1111198¢ 

31111111 
24414414
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4680 
4168 

4286 
432¢ 

4466 
45808 

4688 
4786 

5888 
5188 

5288 
5382 

5482 
S5a¢ 

5608 
5789 

6602 
6183 

6286 
6398 

6496 
6588 

6628 
6708 

7888 
7482 

7288 
7302 

7462 
75098 

7686 
7788



OMB E..ACTBER ~ PAPE 1 
AC 

ASKi 
ASK? 
aSKx3 
ASK4 
ASKS 
ASK6 
ASK? 

SUF Fs 
BUFF? 
BUFFY 
BUF a 
Burrs 
BUFFS 
cor 
CHAR 
CHNGE1 
CHNGE2 
CHNGES 
cir 

CRLF. 
NCEA 
OCIM 
DCMA 
DDAC 
DOCNTR 

“DDDATA 
DOEXER 
ODFELO 
DOFLAG 
DDB 
ODLINK 
DODLOOP 
NDPC 
DORE AD 
DOREST 
DDRITE 
DOSAVE 
DOSTaT 

CEAC 
DEAL 
DECTAP 
OF 32 
OF S2EX 
DF 32PR 
DF S2R0 
DF S2RE 
OF 32R] 
OF SQUR 
OF 32wT 

oF 8c 
OFSE 

g144 
6226 

— 0225 
$234 
g2z43 
8253 
8263 
6272 
8166 
8142 
gis4 
Gig? 
6111 
9243 
A221 
8353 
1768 
2246 
2766 
6222 
2563 
$641 
6624 
§681 
B61 
O174 
2728 
9488 
@222 
2643 
8363 
9562 
B565 
2564 
2443 
a5a7 
2435 
g535 

@184 

6646 
6645 
G69¢ 

goad 
B26 
@166 

@755 

G34 
9533 
4735 
Q787 
6622 

66213 

PALLO 

otma 
BLM, 
018338 
BIScAd 
OISCEA © 
OMAC 
DMAR 
OMAW 
ORC 
ORCN 
ORER 
ORCW 
OREF 
ORES 

— «BRFS 
ORMSEC 
ORSE 
DRSE 
ORTS 
DRUMAD 
ORUMWT 
OSac 
DTAG 
OCA 
BTENTR © 
DTDATA 
DOTERR 
DTEXER 
OTFELD 
OTFLAG 
oriB 
OTLA 
OTLB 
OFLINK 
YPC 
OTPNTR 
OTRA 
OTRB 
OTREAD 
DTREST 
OTRITE 
DTSAVE 
OTSF 
OTSTaT 
DTWAIT 
DTXA 
DXAL 
EXIT 
FEO 
POUND 
GET 
HALTS 

vaes 
6626 
6635 
03465 
9248 
#137. 
6626 
6693 
6685 
6621 
6624 
6683 
6685 
6622. 
6642 
$624 
8452 
6622 
5624 
6645 
BL44, 
4434 
6612 
1322 
5762 
8178 
1742 
1137 
4600 
8820. 
2637 
1324 
6766 
6774 
1323 
13245 
8463 
6764 
6772 
1847 
1343 
4067 
433% 
6774 
G146 
1487 
6764 
6643 
2639 
8162 
1445 
2594 
1138 

24m ah~74 

WALT2 
MALTS 
HALT4 
INPUT 
SNTERN 
INTERR 
JMP338 
JMPCON 
JMPOS2 
JMPOEC 
JMPMAG 
JMPROS 
AMPRME: 
K8832 
K#@893 
K@BOSA 
KBS84 
KO9G7 
KAGLG 
K@814 
K982g 
KOR4 
KBO78 
K8277 
K2i20 
KGi3s¢e 
K@i5¢a 
K@20e 
K8242 
K2245 
K8240 
KS260 
KB277 
K84g0 
K2600 
KO564 
KG614 
K2626 
KG636 

 KBb666 

K2676 
K@746 
Ki%6e 
K30o9 
K7208 
K7700 
K7759 
K7784 
K7752 
K7753 
K7754 
K7755 

Ore 

a3is 
4497 
9733 
2234 
8343 
82287 
O161 
2786 
0137 
8254 
2155 
8168 
#156° © 
1152 
1133 
4741 
14767 
9130 
9135 
8118 | 
8134 
Bi24 
0123 
2364 
8132 
1152 

~ £2521 
B1iB4 
@127 
8126 
9125 
2368 
2357 
8183 
1154 
8776 
4155 
4356 
4355 
2172 
1254 
4564. 
C1i36 
8122 
8185 
2362 
8675 
6276 
BG77 
8189 
8181 
G182 
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LINK 
~Locero 
Loox 
48883 
MSSg6 
M2048 
MB336 
MOS34 
M2798 
MAGTAP 
MEMORY 
MESAGE 
MESS@1 
MESS@2 
MESS&S 
MESS&4 
MESS26 
MESS@7 
MESSOS 
MESS89 

- MESS18 
MESS44 
MESS42 
HESS13 

MESS44 
MESS15 
MESS416 
MESS47 
MESS48 
MTAC 
MTAF 
MTCM . 
MTICNTR 
MYCR 
MYDATA 

MTERR. 
MTEXER 
MTFELO 
MTFLAG 
MTGO 
MTHL Ti 
MTHLT2 
MYIB 
MTLC 
MTLINK 
MTP¢ 
MTPNTR 
MTREAD 
MTREST 
MTRITE 
MTRS 
MTSAVE 

8245 

1443 
G15 
2118 
812% 
9234 
9116 
81137 
128 
9618 
2634 

2324 
3200 
4563 
2474 
2374 
41778 
2565 
3842 
3846 
3055 
3962 
5874 
3126 
3420 
3152 
1156 
4557 
3144 
2156 
6712 
6714 

2173 
6711 
2282 
4255 
288e 
BB24 
2644 

6722 
B614 
0617 
2160 
6716 
2157 
2161 
01464 

4200 
2144 

4332 
6706 

2132



/OMO2 E. CIBER = TAPE i 
-ptsr 
MTSTaAY 
mTTR 
mIWalt 
NOOrBC 
PMEWZA 
PRESS 
PMES42 
PMES42 
PMES313 
PMES24 
PMES«G5 
PMES36 
PMES47 
PMES28 
PMESS1 
PMESS2 
PMESS3 
PMESS4 
PMESSS 
PMESS7 
PMESS& 
PMES39 
PNTR4L 
PNTR4O 
PNTRiL 
PNTRL2. 
PNTRi3 
PNTR44 
PNIRGS 
PNTR16 
PNTR47 
PNTR4B 
PNTRI9 
PNTR2 
PNTR2B 
PNTR24 
PNTR22 
PNTR23 
PNTRQ4 
PNTR25S 
PNTR26 
PNTR27 
PNTR28 
PNTR2O 
PNTR3 
PNTRSD 
PNTRS4 
PNTRSZ 
PNTR33 
PNTRS4 
PNTR35 

gia? 

6721 
£266 
8345 
564 
9873 
9775 
2147 

4326 
3363 
9074 
25596 
2774 
£766 
#263 
me64 
8865 
0866 
0067 
Q079. 
9871 
8872 
8283 
627 
RBSZ 
@231 
8632 
9933 
W234 
9035 
QB36 

8837 
O49 
en04 
2044 
B42 
W843 
a0e4 
QBas 
0246 
aise 
2163 
2164 
2165 
g205 
2166 
qi? 
9047 
g05¢0 
gOS 
9832 

PALL@ 

PNTRSO 
PNIRSE 
PNTRD 
PNTRG 
PNTRA 
PNTR44 
PNTR42 
PNYRGS 
PNIRGS 
PNTRGS 
PNTR4S 
PNTRA? 
PNTR4S 
PNTRA9 
PNYRS 
PNTRS 
PNTR? 
PNTRE 
PNYRO 
POSIT 
PRINT 
PROS38 
QUEST 
RANCON 
RAND4 
RAND2 
RAND 
RANDEX 
RANGEN 
RANSAYV 
RANTAD 
RANTBL 
RANTND 
ROCOMP 
ROF 
RECORD 
REWIND 
RF OB 
RF BEX 
RF OSPR 
RF BERD 
RF @BRE 
RFOSRI 
RF BWR 
RF GOWT 
RIB 
RIF 
RMOB 
RMOBEX 
RM@BPR 
RM@BRD 
RM@BRE 

Vie 

2853 
2854 
985 
8206 
9836 
8937 
9866 
13270 
1336 
8783 
O784 
378s. 
6864 
S862 
8987 
BO23. 
oh24 
8825 
8826 
2344 
2277 
3164 
2273 
2436 
2444 
2540 
2654 
2427 
2458 
2443 
2415 
2434 

2442 
1229 
6244 

8159 
124¢ 
8662 
B54? 
8167 
1464 
a525 
0524 
1504, 
1524 
6234 
6224 
G627 
0548 
B145 
148¢ 
0546 

~ Qa-mahe 73. 

RAMBORE 
RANCBWR 
RMP 
SCAN 
SEaRCH 
SKI® 
SPCFWD 
START 
Teme 
TEMP4 
TEST 
TRACK 
TYPE 

ts a 

9329 
44624 
6244 | 
2688 
4280 
9333 
2112 
0208 
#172 
0372 
6327 
0142 
2648 
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ERRORS DETECTEDS & 
LINKS GENERATED! 8 
RUN-TIMES 16 SECONDS 
3K CORE USED


	00
	01
	02
	03
	04
	05
	06
	07
	08
	1-00
	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	1-09
	1-10
	1-11
	1-12
	1-13
	1-14
	1-15
	1-16
	1-17
	1-18
	1-19
	1-20
	1-21
	1-22
	1-23
	1-24
	1-25
	1-26
	1-27
	1-28
	1-29
	1-30
	1-31
	1-32
	1-33
	1-34
	1-35
	1-36
	1-37
	1-38
	1-39
	1-40

