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1. ~ ABSTRACT

The DMO1 Exerciser is a program written fo exercise the DMO1 Data Break Multiplexer to
assure that it can properly interlace dota 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
DMOY Data Break Multiplexer, plus at least one of the following

TCO1 DECtape and/or
7C58 MAGtape and/or
338 Display and/or
‘Exfended Memory and/or
RMO8 Drum or

DF32 Disk or

RFOB Disk

2.2 Storage

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

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

2.3 Prelimingry 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.



4.1

STARTING PROCEDURE

Control Switch Settings

The foﬂéwing is a table of AC Switch settings and their action on the pr

AC Switch

0

10

n

Set As

D

Action on Program

Don't halt on hardware efrors
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 efrors

Print data errors

Look at ACSS5 for disk/drum transfer »

direction
Ignore ACS5
Write
Read
Suppress DECtape exercising
None
Suppress MAGtape exercising
None
Suppress disk/drum exercising

None

Freeze memory field

None



4,2 Starting Addresses

There are two 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
opplicable to computer configuration.
@. - Load program into memory bank O using the “standard hinary loader."

b. Mount onto a DECtape transport a reel of DECtape which has the standard mark and
timing frack 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" ffing in {able to write). Set the transport selector to 0 and ON LINE.

d. Set up the DF32, disk O, so that the upper 16K may be written on (not write-lock).

e. Set up RF08, disk 0, so that uppermost locations may be written on (not write=-lock}

{256K). _
f. Set up RMOB 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. ‘
i. Depress LOAD ADDRESS.
i- Set ACS per Section 4.1 (normal setting is 0000).
k. Depress START.

I.  Answer questicns asked by program with *Y" for Yes, "N for No , and number of
extra memory banks (between 1 and 7) (if applicable).

m, Aﬂ‘er 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 Abstracis

None

53 Progrom cnd/of QOperator Action

After setting up the 1/0O 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
orrors, it may be "tumed off* by setting to 1 its ACS (ee Section 4.1, ACS 6-~8).

6. ERRO%
6.1 Error Typeouts

Since all ervor fypeoufs occur with the program interrupt facility off, a DECtape timing
envar wilt generally occur if any non~DECtape error hos been typed out. Normally, the DECtape
timing seroc con be ignored under these circumstances.

é.1.1 Hardware Errors

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

'ﬁn error shatus bits for the various devices.

&8.1.1.1 DECtope Error Status (TCO1) ~

[of: 2]3}4 5{6 7[9&[10 1 |

T
5 gm Flag ‘Memory ﬂeld register ?
mt:;,::‘; Error T:mma Error DECtape Flog

Parity Error
Select Error

6.1.1.2  MAGtape Error Status (TC~58) -

oiljzjsh}s!e!?{ BRI

E:#or Flag : i LMAGfape FLAG
-Tape Rewtndmg | Bad Tape

Beginning of Tape: Data Request Late
* Hlegal ~_:3 Record Length Incorrect

Parity Error Read Compare Error
End of File End of Tape




6.1.1.3  Drum Error Status (RMO8) =

fol1]2]3]4 5{6‘7[819{10{ n!

[
t " Data Timing Ervor _
Parity Error Drum Sector Counter

6.1.1.4 Disk Error Status (DF32) - -

o1 l2f3f4]s5ie6f7[e]sf0]n]

Y A E ’
Photo-Sync t Computer ! t—Pcrity Error
Mark ! Extended Non-~existent Disk/
P Address write~lock on
Disk Extended Data Request Late
Address

6.1.1.5 Disk Error Status (RFO8) -

fols E 3/4(5]6]7]s 9110&11

— : - -
P}?ofo—sync‘ Interrupt  Compufer ! LPan!'y Error
Mark Encble Extended Non-~existent Disk

Data RG Buffer Memory Data Request Late
Enable
Write Lock-on

$.1.2 Data Errors

Detd error typsouts 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. VAddress 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 a!! the date has been checked. If
it was a hardware error, the program will attempt to perform the function again, sxcent a non-existent

disk errar which is not recoverable.

7. © RESTRICTIONS
7.1 ~ Starting Restrictions
‘Nane
7.2 Operating Restrictions
" None
8. © MISCELLANEOUS
8.1  Execution Time

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

except for errors.

9. PROGRAM DESCRIPTION
9.1 Interrogation

The first function that is performed by the program is interrogation. The operator is
questioned by the program to determine what peripherals are to be exercised.

9.2 Initialization

~Next, initialization fakes place. Random memory fields (i applicable) are selected for
the devices being tested. The DEClape s initialized by "cau.sing it to move te the end zone af the
beginning of tape. The MAGtape is initialized by causing it to rewind fo the beginning of tape;
tests are also made at this time to assure that the tape contro! is ready ond that the tape transport is
also ready (and exists). A two word transfer is made to disk or one sector to the drum fo initialize it.

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



9.3 DECiape Exercising

The exercising of DECtape follows this procedure:

a. Six hundred {octal) werds ore cbtained from a randem number generator and are stored
in an output buffer in memory (some memory 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 1/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 bank data was written from. This takes place with Pl on.

e. The data written is compared with the data read to see if any errors occurred. This
is done with the Pl on. Any discrepancies vill be reported on the teletype (unless suppressed) and
will cause ervor halts (unless suppressed).

f. A new data field is selected for data transfer for DECtape. The program then returns
to Step o {chove).

2.4 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 written on MAG#ape in an area not previously written on by this program.
While this is taking place, the PI facility is turnad on to allow interrupts from any 1/O devices in use.

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

d. The data written is corhpured 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 o MAGtape is then "Read Compared” against the data in memory. This is
done with the Pl on. Any discrepancies will resuit in the hardware error "Read Compare Errer".

f.  Anew data field is selected for data transfer for MAGtape. The program then returns
to Step a {ubove},

9.5 Disk/Drum Exercising

The exarcising of disk/drum follows this procedure:

a. Six hundred (octal) words are obtained from a random number genercfor 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 into the highest 601 (octal) lccations (on disk/drum 0)
{265K). While this is taking place, the PI facility is on.



c. After the data is written, the information is read back info an input buffer in the same
memory bank data was written from. This fakes place with the Pl 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 {abave). ‘

If @ hardware error occurs during any function of a peripheral, that function will usually be

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

9.6 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 Boffer 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 bieak field is set to 0. The display address register is then set to the
sterting 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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6643

4761
6762
6764
6766
6771
4772
4774

8781
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LY
4202
6214
4224
6234

PALLS

/J0RUM

DRCR=6403
DRCH» 6405
DRCFa6811
DREF6612
ORYS®6613
DRSE=6624
DRSC=6622
DRCN®=66824
DRESS6612
DRFS=6624
/018¢C

NCMAR66RY
DMAR® 6603
DMAWRSL6ES
DCEA=6614
OSAC-6612
DEAL®G661B
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pCIMs6611
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MTTRe6724
MTAF=6712
MTCM=6714
MTLCR6TL6
MTREs6706
MTGO=6722

JEXTENDED MEMORY

CoF=62081
ciF=6202
ROF=6214
RIF=6224
n]Ba28234

vids
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/0M01"  ERCISER « TAPE 1 - pargg VI6L  24-MaR-74 1Y mace 1y
C T 204 RnFeszes

/BISPATCH Yo PI SCAN FLAG ROUTINE
(L3N 3
papsL 8492 JMP 1 ey

8092 2600 SCAN
/POINTERS, GOBS OF POINTERS

geal 2321 PNTRY, MESAGE

204 22%4 PNTR2, INPYT

2085 24pp PNTR3, RANGEN

ore6 2534 PNTRG, ¢ET

8207 2728 PNTRE, DDDATA+6

oP20 Y1
8020 20209 OYFELD, @ /DECTAPE EXTENDED MEMORY FIELD
poz21 @odse MTIFELD, 2 /MAGTAPE EXTENDED MEMORY FIELD

20922 gese DOFELD, @ /DISC OR DRUM EXTENDED MEMORY FIELD
28323 2639 PNTRE, FEXIT
2024 2654 PNTR?, RAND3
#0925 2728 ANTR8, DDDATA
pe26 15@1 PNTR®, RFZ8WR
PB27 1461 PNTR1O, RFO&RD
Ba38 31416 PNTR11, RMBBWR
8231 1490 PNTR12, RHBSRD
832 2643 PNTR13, DOFLAG
2833 4735 PNTR14, DF32uR
Be34 0755 PNTR15, DF32RD
@235 3837  PNTR16, DTFLAG
P236 2142  PNTRA7, SPCFWD
0237 32641 PNTR18, MTFLAG
PO4P 1249 PNTR19, REWIND
PRay 4295 PNTR20, MTERR
P42 2444 PNTR21, RAND1
PP43 1067 PNTR22, DTRITE
2Res 31047 PNTR23, DTREAD
2045 2277 PNTR24, PRINT
P46 2645 PNTR25, TYPE
PR47 4266 PNTR32, MTWAIT
P258 2363 PNTR33, CRLF
PB51 @68p PNTR34, DECTAP
P252 Q@619 PNTR35, MAGTAP
2053 P67 PNTR36, RMES
2054 P644 PNTR38, pr32
P055 9662 PNTR39, RF@S
P86 2634 PNTR4Z, MEMORY
2957 1331 PNTR41, DTSAVE
P67 4343 PNTR42, DTREST
Pe6L 0345 PNTR48, NODISC
062 0365 PNTR49, D1B338

2243 3009 PMESS1, MESSB1
B6oe4 1548 PMESS2, MESSE2
Boe5 2173 PMESS3, MESSES
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/0MBY XERCISER = TAPE T . pALSS  ViN1  24=MAR=74 = ~ 9119 - PAGE 1-3

B152 @288  RECORD, 8 /NUMBER OF RECORDS WRITTEN ON MAGC TAPE
2151 Q2800 " 0DSTAT, @ /0Rum OR DISC STATYUS

132 008 DRMSEC, @ Z0RUM- SECTOR COUNTER

0153 2000 CHAR,; [} JCHARACTER FROM KEYBOARD

8184 543y JMPDEC, JMP 1 PNTR34 /JUMP TO DECTAPE STARTER
P18%5 8492 JMPMAG, JMP | PNTR3S /JUMP TO MAGTAPE STARTER
2156 8453 JMPRMB, JMP | PNTRS6  /JUMP TO RM@S STARTER
9187 BAS4 JMPD32, JUMP I PNTR3S /JUMP TG DF32 STARTER
2140 545 JMPROB, JMP 1 PNTR3I® /JUMP T0 RFEB STARTER
2141 8462 JHP338, UMP I PNTR49

p162 @doo FELD, /NUNBER OF EXTENDED MEMORY TIELDS
9163 1609 DTPNTR, DTEXER /POINTER TO DECTAPE EXERCISOR
2184 3000 MYPNTR: MTYEXER /POINTER TO MAGTAPE EXERCISER
P165 2518 RMOBPR, RM@SEX /POINTER TO RM@E DRUM EXERCISER
P166 0526 DF32PR, DF32EX /POINTER T0 DF32 DISC EXFRCISE
167 9517 RFOBPR, RFOBEX /PODINTER TO RFE& DISC EXERCISER
178 @oap DTCNTR, @ /DECTAPE LOOP COUNTER

2171 99000 TEMP, @ /TEMP STORAGE

p172 gopp TEMPL, @

#2173 @0pQ MTCNTR, 2 /MAGTAPE L OOP COUNTER

g174  @eaR DOCNTR, @ /D1SC OR DRUM COUNTER

175 @089 LOOK, @ /BLOCK LOOKED FOR

9200 a209
g208 %287 STARY, UMP INTERR /INTERROGATE OPERATOR
2201 @eoo 2 /{DECTAPE) THESE AND'S MAY BE REPLACED
geg2 .p00O g /(MAGTAPE) BY JUMPS
p2p3 poaw 2 /(D1SC OR DRUM) IF THMESE DEVICES ARE AVAJLABLE
2294 Q000 [} /(338 DISPLAY)
2285 4001 10N /TURN ON P!
2206 Bep6 JMP ' /IDLE HERE WHEN THERE 15 NOTHING BETTER T0 Do .
/INTERRQGATE THE OPERATOR ABOUT MACHINE CONFIGURATION
pz2e7 72p@ INTERR, CLA ZINITIALIRE STARTER JUMPS TO AND @
peig 3aga DCA START+%
9241 ¥4@2 DCA START»2
p212 3203 DCA START#*3
2213 3204 DCA START»4
B214 41P63 TAD- PMESSY
@215 4493 JMB | PNTRY /TYPE OUT HEADER
@216 4064 ASKY, TAD PMESS2
0217 4483 JM8 1 PNTRL /ASK OPERATOR ABOUT DECTARE
p22g 4327 JMS TEST
p221 8225 JMP ASK2
g222 6216 JMP ASKY
223 4154 TAD UMPDEC
p224 32914 DCA START#3
@225 3966 ASKZ, TAD PMESS4
P26 44p3 JME 1 PNTRY /45K OPERATOR ABOUT MAGTAPE
p227 4327 JMB TESY
p232 5234 JHMP ASK3
p231 8228 JHP ASK2
p232 4155 TAD UMPMAG

P233 3202 DCA STARTe2



/OMEL EXTN..SER = TAPE 3
e234

2235
B236
0237
248
V243
2242

2243
B244
8245
8246
0247
2289
#251
#2852
2253
2254
8255
8286
9257
.- 8269
2241
2262
2263
2244
B265
B266
2267
g27@
2271
p2r2
0273
9274
8275
R276
0277
2320
2381
2302
2303
2304
2305
23p6

0397
2310
2311
8312
2313
8344

1063
4483
0327

5243

5234
1163
3204

L0847
4483
4327
pes3
5243
1156
3203
5272

4979

4403
4327
5263
5293
1187
3203
5272

4871

4483

4327

8272
5263
1168
3203
1072
4493
4327
8303
5272
1073
A4E3
4404
5277
7104
7006
3162
LY.

1134
3009
4115
3019
44053
0123

ASK3,

ASK4,

ASK3,

ASKS,

ASK7?,

P10
TYAD

JMS
JMns

JHP

Jnp
TAD
o] }

TAD
JMS
JHS
JHP
JMp
TAD
0CA
JHP
TAD
JMS
JMS
JMP
JMP
TAD
DCA
JHP
TAD
JMS
JMS
JMp
JMP
TAD
DCA
TAD
JMS
JMS
JMP
JMP
TAD
JM8
JMS
JMP
RAL
RTL
DCA
JHS

1 PNTRY
TEST
ASK4
ASK3
JMP338
START+4

PHESSS
1 PNTRY
TEST
ASKS
ASK4
JMPRMS
STARTe3
ASK?
PMESS?
1 PNTRY
TEST
ASK6
ASKS
JHPD32
START»3
ASK7
PHESSS
1 PNTRY
TEST
ASK?

‘ASKé

JMPR2S

vidg:
PHESSI

START#+3

PMESS®
I PNTRS
TEST
' *6
ASK?7
PMESYD
1 PNTRL
1 PNTR2
=3
CLL

FELD
I PNTR33

24-HAR~74 " xel9 PAGE ‘3~4

/7ASK OPERATOR ABOUT 330 DISPLAY

/ASK GPERATOR ABOUT RMBE

/ASK QPERATOR ABQUT DF32

/ASK OPERATOR ABOUT RF28

/ASK OPERATOR ABOUT EXTENDED MENORY

/ASK HOW MUCH

/POSITION BITS

/STORE NUMBER OF EXTRA MEMORY BANKS
/CR-LF

/LOAD EXTENDED MEMORY FIELDS FOR
/DECTAPE, MAGTAPE, AND DISC/DRUM

TAD
BCA
TAD
bBeA
JHE
ARND

KEo20

@

MB223
10

I PNTR3
KBO70
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1335 3@ a1 o
4326 %162 ‘ . TAD FELD

83377048 o cia

0329 1409 TAD 1 @

2321 2749 SHA S2A CLA

2322 8313 JKP -7

2323 2098 , 182 ¢

0324 204D 182 10

8325 3313 JHP L ~12

2326 829 JMP STARTe1

2327 oo TEST, @

2332 4832 KCC

9331 4406 JMS I PNTR4

0332 3153 DCA CHAR

2333 1153 © YAD CHAR

6334 ¢116 TAD MB314 .

B335 76%p SNA CLA /N-NS?

0336 38727 JHP | TEST IYES

2337 2327 182 TESTY /NO, INCREMENT
0340 4193 TAD CHAR '

P341 1137 TAD MEB33L

p342 768 5NA CLA /Y=YES?

2343 2327 . IS8 TEST /YES, INCREMENT
P3ad4 B727 JMP 1 TEST /THEN EXIT

/PROCESS POTENTIAL NON~EXISTANT DI8C ERROR
2345 7290 NODISC, CLA X

D346 66156 DEAC /READ DISC STATyS

8347 7009 NOP

p3IBE  31%y DCA DDSTAT

P3B1 1151 ' TAD ODSTAT

p3%2 7012 RTR

B333 72620 SNL CLA /NON-EXISTANT DISC ERROR}
P384 85423 JMP I PNTRS INOLEXIT

P355 4364 TAD PME11A . /YES, TYPE OUT HEADER
P356 4483 JM8 1 PNTRS

2357 4ing TAD DDSTATY

2348 4445 JMS 1 PNTR24 /TYPE OUT STATUS WORD
2341 448g JMS I PNTR33 /CRwLF

0362 7492 HLT /87T0pP

2343 8362 N | /NON-~RECOVERABLE ERROR~REBTART

2384 3062 PME14A, MESS11
/338 DISPLAY STARTER ROUTINE
B385 7200 DIS338, CLA

D366 4145 61458 /SET DISPLAY INITIAL CONDIITIONS TO 2
8387 7330 ELA CLL CML RAR /SET AC TD 4peg

2370 6135 6155 /CLEAR BREAK FIELD REGISTER

P37L 7489 CLA ‘

2372 4376 TAD ,+4 /GET STARTING ADDRESS OF 33a PROGRAM
373 41645 6165 /LDAD Dag

2374 7208 CLA

8375 82p¢8 JHP START«3

8376 3141 PRO336
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p4p0
[-L Y33
2402
2403
P44
2425
2406
g4p7
P43
P411
2412
2443
2434
2435
pasé
#4317
2420
p4gi
2422
2423
2424
2435
24286
2427

2438

2431
2432
2433
Ba34

2435
g4a3s
2437
DAaag
Banl
g442
ga4l
B4a4d4
2445
Q446
2447
CELY
4as1
g452
P483
2454
455
8456
pas7
2480
g461

300

7200
6601
1133
3407
7604
9135
7642
5423
7604
2104
764p
5368
4335
6001
1105
3015
1it4
3044
1230
1822
3226
4424
4201
3444

6281

2015
8225
6002
4347

5235
6601
7604
pi3s
7649
9423
5243
6601
4335
4001
1114
3014
1113
3015
4185
3174
1264
{n22
3260
$201
1414

o4

/D1ISC OR DRUM EXERCISER

DDEXER,

DORITE,

DOREAD,

PALLE  vidg

CLA

6404

TAD
0Ca
LAS
AND
SzA
JMP
LAS
AND
SZA
JMP
JMS
10N
TAD
DCA
TAD
DCA
TAD
TAD
DCA
JMS
coF
DCA
cOF
158
wMP
10F
JMS

JMP

6601

LAS
AND
SEA
WMP
JHR

66034

JM8
10N
TAD
DCA
TAD
DCA
TAD
DCA
TAD
TAD
DCA
CoF
TAD

sKip
I PNTRS

Kesie
cLA
1 PNTRS

Ke209
CLA
piLooP
DDSAVE

K7209

*6
DDFELD
2

1 PNTR?

I 14

15
5

DDRESY

Koeie
CLA
I PNTRé

DOSAVE

BUFF3
14
BUFF &
15
K7208
DOCNTR
o7
DDFELD
o1

1 14

24-MAR-71 ©9El® PAOE &b -

/CLEAR EF ANOD OONE

/SUPPRESS DISK OR DRUM?

/YES, EX3TV
/81T 4 SET?
/YES

/SAVE Pl STUFF

/STORE DATA IN OUTPUT BUFFER

/DONE
/NG

/RESTORE Pl STUFF

/WRITE DATA ONTO DISC OR DRUM
/CLEAR FLAGS

/SUPPRESS DISC OR DRUM?
/YES, EXIT

/READ DATA FROM DISC OR DRUM
/CLEAR FLABS

/BAVE Pl STUFF

/TURN ON INTERRYPT

/0UTPUT BUFFER

/INPUT BUFFER

/COUNT

/COHPARE DATA OUT WITH DATA IN



/0M83 EXe. . ISER TAPE 1

B4s2
463
Baes
p4aes
gass
Q4g7
2479
2471
8472
2473

2474
2475
R476
2477
8509
2521
2592
2503
a5e4
g585
pB@e
esa7

2519
0541
9512
0513
544
@845
2516

0517
520
g521
ps22
p523
@524
8525

ps26
B527
@53¢
531
P532
a5%3
B534

7941
1415
o201
7448
4425
2174
s269
7684
7810
7630

p3es
4424
P123
3022
1162
Te41

1822 -

7748
8275
0092
4347
5299

1315
3235
1316
3243
5200
4439
4433

1324
%235
4325
3243
5290
4426
4427

1333
3235
1334
3243
5200
4433
4434

PALLE Vi 24-MaR-T73 L 9849 PAGE 1-7

cla
YAD
cor
SZA
JMS
152
JMP
LAS
RAR
st

JHP
JNS
AND
DCA
TAD
Clh
TAD
SMA
JMP
10F
JHS
JMP

1 13

‘ ‘ /60007

1 PNTRS /NO, OATA ERROR
DOCNTR /DONE?

=19 /NO

CLA /CHANGE MEMORY FIELD?

o*i1 /NO
I PNTR? /YES
KB270

DOFELD

FELD

DOFELD
83; CLA

DDREST © /RESYORE P1 STUFF
DDEXER

/RM@8 DRUM EXERCISER SETUP ROUTINE

RHBBEX, TAD
DCA
TAD
DCA
JMP
RMZBR1, JMS
RMEBRE, JMS

RMBBR]
DDRITE
RMOBRE
DDREAD
DOEXER
1 PNTR1Y
1 PNTRi2

/RF@8 DISL EXERCISER SETUP ROUTINE

RFOBEX, TAD
DCA
TAD
DCA
JHP
RFBBRI, JHS
RFEBRE, JMS

RFOBR]
DDRITE
RFOBRE
ODREAD
DDEXER
1 PNTR®
I PNTRi®

/DF32 DISC EXERCISER SETYUP ROUTINE

DF32EX, TAD
DCA
TAD
DCA
JMP
DF32RT, UM8
DF32RE, UM%

DF32R]
DORIYE
DF 32RE
DOREAD
DREXER
I PNTR14
1 PNTR4S



/0M0; EXERCISER » TAPE 1

£535
2536
23y7
@549
2541
542
8543
2544
2545
2546

2547
2550
2551
2552
2583

2554

2%55
8556
0587
8560

2541
25482
2583
2564

565
2566
2567
2578
2571
28572
2573
08574
2575
p576

Pepd
2681
2602
B6p3
geg4
p&@>
gegs
oea7

1144
3361
1145
3382
1456
3363
1929
3364
§73%

pese
1361
3164
1362
3145
1363
A%S
1364
J0ap
8747

poes
2020
pooR
gege

7604
pisz
7649
5373
1243
7440
4,235
3375
7402
5200

gépe

7208
3175
1376
6766
1163
3435
5687
8202

PALLE  ViAg

24-MAR-71 9119

/7D1SC-DRUM SAVE SUBROUTINE

BOSAVE, ¢
TAD
oCA
TAD
oCa
TAD
DCA
TAD
beCA
JNP

AC

DOAC
LINK

DOL INK

1 PNTR42
pple

2

00PC

I DDSAVE

/SAVE AC

/L INK

/MEMORY FIELD
/AND LOC @

/DISC-DRUM RESTORE SUBROUTINE

DDREST, B
TAD
DCA
TAD
DCA
TAD
DCA
TAD
DCA
JMP

DDAC, o
DDLINK, 2
pole, 2
poPC, 2

/DISC-DRUM LOOP ROUTINE

DDLOOP . A%
AND
SZA
JHP
TAD
SKP
TAD
DCA
HLT
JMP

s600

/DECTAPE STARTER ROUTINE

DECTAPR, CLA
GCA
TAD

OTLA

TAD
DCA
JHue

DRAC

AC
DOLINK
LINK
0018

I PNTRAQ
DOPC

2

I DDRESTY

K2106
CLA
«+3
DDREAD

DORITE
v+l

DDEXER

LOOK
KE604

DTPNTR
I PNTRL4
I %1

START#2

/RESTORE SAVED AC
/LINK

/MEMORY FIELD
/AND LOC @

/LOOP ON READ?
/NG, WRITE
/YES, READ

- PAGE 3-8

/JMS INSTRUCTION IS STORED HWERE

/BERO BLOCK SPECIFIER

JLOAD AW WITH "GO,REVERBL,MOVE,ENABLE,CLEARY

/SET UP RETURN FROM P.1,



/DM83 EXERCISER = TARE 1 . PALL® V141~ 24=MAR=T4 8119 . PAGL %9

IHAGTAﬁg SYARTER ROUTINE
26128 7200 MAGTAP, CLA

1 3% S PR 1) DCA RECORD - /CLEAR RECORD COUNY
812 31119 TAD KPB14
BeL3 6711 MTER /SKIP IF MAG TAPE CONTROL READY
B614 7402 MTHLTL, WLT
PeLS 4716 MTLC ZLOAD COMMAND REGISTER WITM "RENIND, ENABLEMW
P616 6721 MTTR /SK1P IF MAG TAPE UNIT READY
617 7402 MTHLT2, WLT '
psze 7208 CLA
peRL €722 MT60 /260
8622 4164 TAD MTPNTR
2623 3437 DCA ] PNTRiS
go24 5625 JHP T ey
2625 @203 START43
/RM@E DRUM STARTER ROUTINE
2626 @204 START+4
0627 7201 RMES, CLA 1AC
P630 6624 DRFS /LCAD SECTOR COUNTER TO ¢
#6331 4114 TAD BUFF3
2632 4685 DRCW /LOAD CORE ADDRESS, WRITE
2633 1141 TAD DRUMAD
Pe34 K615 DRTS /LOAD DRUM ADDRESS, INITIATE XFER
‘9635 4165 TAD RMOBPR
P636 3432 DCA 1 PNTRLZ
P637 4103 TAD K7208
Poel 3704 DCA 1 PNTR46
Bedl 4705 TAD 1. PNTR47?
pea2 3783 DCA 1 PNTR4S
p6a3 5626 JHR 1 RMOB8~Y

/DF32 DISC STARTER ROUTINE
poaa 7244 pr3z, CLA CMA RAL

p6as J475 DCA | K7752 /BET UP W,.C,

poas 1114 TAD BUFF3

9647 3476 DCA 1 K778% /SET UP 0,4,

p658 1137 TAD DISCEA

6Bl 6645 DEAL /L0AD CONTROL WITW DISC EXTENDED ADDRESS
pes2 72d9p cLA

683 1149 TAD DISCAD

p6B4 6605 DMAW /LOAD DISC ADDRESS AND WRITE
655 4166 TAD DF32PR

Pess 3432 DCA | PNYRLS

B6B7 1306 TAD JMPCON

peag 3704 DCA 1 PNTRA

o6l 52414 JHP RMDB-4Q



/0M33 E._.CISER = TAPE 1 PALIS . Vi6L  24-MAR-7L . 9119 . PAGL 1-12
‘ JRFBB  DISC STARTER ROUTINE
B662 7244  RFBS,  CLA CMA RAL

26463 3475 DCA | K?758 /SET UP uC

peea  1iga TAS BUFFY

0665 1478 DCA 1 K7758% /SET UP €A

8666 41143 TAD INTERN

2647 6645 DIML 7SET UP INTERRUPT ENABLES
0670 1142 TAD TRACK

£671 6643 DXAL /LOAD DISC EXTENDED ADDRESS
B672 114D TAD DISCAD /LOAD DISC ADORESS AND WRITE
2673 4605 .. DMAW

g674 1147 TAD RF28PR

8675 3432 DCA 1 PNYRL3

676 1133 TAD SKIP /SET UP SKIP CHAIN

2677 3703 DCA 1 PNTRAS

2708 1705 TAD 1 PNTR47

8781 3794 DCA | PNTR4S .

gr02 5626 JMP 1 RMpB=1i /RETURN TO START#4

2783 2636  PNTR4S, EX]T-2
8704 2627  PNTR46, EX]T~4
P765 2624  PNTRA7, EXI7-4

8706 8461 JMPCQN, JMP | PNTRA8

/DF32 DISC WAIT FOR FLAG AND NO ERRORS SUBROUTINE
g7287 g@ooR DF32WT, @

B718 4432 JMB 1. PNTR13 /WALT FOR BISC FLAG
731 64621 DF SE /ANY ERRORS?
712 7419 SKP /YES

713 8707 JMP I DF32WT /NO

P714 7604 LAS

@735 7806 RTL

#8746 7519 SPA /PRINT ERRORS?
g747 5333 JMP HALT4=E /NO

g728 7209 cLA

721 6616 DEAC /READ STATUS
8722 7000 NOP

p723 31851 DCA DDSTAT

@724 4375 TAD PMES1Y

2725 44083 JMS 1 PNTRY /TYPE QUYT HEADER
726 4151 TAD DDSTAT

@727 4445 JMS 1 PNTR24 /TYPE OUT STATUS WGRD
9730 4459 JMS | PNTR33 /CRLF

8731 7604 LAS _
6732 7788 SMa CLA /HALT ON ERROR?
2733 7402 RALT4, HLT /YES

734 87¢7 JMF 1 DF32WTY JEXLT

/DF32 DISC WRITE SUBROUTINE
8735 Qoo DF32WR, @



R T

$73¢
2737
87e2
8742
8742
0743
8744
2745
8746
8747
2759
£781
282
p783
2764

2785
2786
2797
2768
0761
762
2763
2764

0785

B768
2%
2778
QQ'I’
grre
e~}
[ ]
2°75
8°%e

1208
1291
.0@2
1003

Pge
,205
006
e
1832
1911
242
1013
1014
015

ACISER « *amg

v200
1185
3479
2114
3476
$022
1137
0613
128¢
1149
6083
4387
4521
8338
373%

pese
7200
110%
3475
$113
3475
1022
1137
6015
208
1162
4623
4327
6021
53854
898
Y882
gogs

1008

LI
1346
3502
1385
5766
A Ta
4435
[- I
7000
7780
8210
1384
& e
L Fe. b

AL viflg

bW

TAD « 7290
0Ca 1 x7799
TAD BuUi XY
nCa ! «v7rs8y
YAD DODFE.D
TAD 0:iSCEa
DEAL

CLA

YAD DISCAD
DMAN

JMS DFI2uT
pFsr

JMP DF32uRey
JMP 1 DF32WR

FEEE Y TS T BN PP PAGE 319

BEY JUP W, C

-1 I T
sCCMBINE L ST TORE WEMORY FIELD
FAND 7Se Ex7ENOED aDDRESS
JANG TRANSEEFR TO CISC CONTROL

/.0AD D1SC aDNDAESS aAND wWRITE
sWALT FOR GISC FLAS

/ANY ERRORS

/YES, REPEAT FyuNeTION

7EX]?

0?32 DISC READ SUBROUTINE

QF32RG, @
CLA
TAD k72€0
DCA | K727188
YAD BUFFS
DCA T K77%4
TAD DOFELD
YAD o STFa
DEag
LA
*AD DiISCAD
DMAR
JMS OF 32uY
OF 8E
JMP OFZ2RDeq
JMPR 1 OF32RD
PMES11. MESS1i
xQ604. @604

rOM@1 - TaPE2
10008
/DECTAPE SEARCW RQUTINE

SEARDH, @
Tal FOUNDeY
nia [ K775%
*AD K@bdi4
DTLA
AASN: ]
JME 1 OATHIs
oYRB
RY.
QM4 .
JMP
TAT e
iy
v SEARCHS

7SET yP we

/SET UP fa

AZOMBINE DISC nRE MENORY FleLc
JAND [:Sr Fx ianF0D ADDRESS

/AN RFER T U SC O CUNnIROL

7. UAL TISC ALJURESS aND READ
ZNALT ZOR DISC FLAG

/ANY ERRQRS?

/YES, REPERA" YUNFYION

JEXTT

FGT ORENTRET  wayE, ENABLE

ZSEY LR BLOCK NUMBER T4 00 T2 FAUND

/O OSEARCH, NORM, REY, ENABLE
JLDAD 4

CLE8r m

FWATT - DECCARE T_AG

/RE A F

R § w T
FARQUND



/0MB: EXEnCISER = TAPE 1

1916
1¢17
1820
1221
122
1823
1024
1p25
1026
1227
18308
1034
1632
1933
1934
1035
18346
1837
1240
1941

ipec..

1043
1944
1045
1g46

ig47
- 1288
1e51
1gs%2
1853
1854
1085
19856
1857
1262
1961
iee2
1263
1p64
1045
1266

12467
ig7¢
1873
ig72
1873
1274
1975
1876
1877

4772
7700
8223
4307
8203
0761
7006
7806
ITT]
1345
7041
11728
7459
8243
7041
7420
13%2
7628
1123
4744
82086
7620
8241
6764
5600

gene
4200
4337
5250
102y
6774
1350
6764
1105
350
1187
3502
4307
4337
52850
5647

20op
AeQg
4337
5279
1020
4774
1981
6764
4109

LOCBED,

/DECTAPE READ SUBROUTINE

DTREAD,

- PALLE - vidy

oTRe

SMA CLA
JHP o3
JMS DTRALY
JMP SEARCH*Y
DIRA

RTL

RTL

CLa

TAD FOUND
cla

TAD LOOK
SNA

JMP LOCBED
CIA

SNL

TAD K@pg2
SNL CLA
TAD K480
DTXA

JMP SEARCH®6

SNL CLA

J"P ‘-3

DTXA

JHP 1 SEARCH

JMS SEARCH
JMS DTERR
JMP 0"2

TAD DTFELD
DTLB

TAD K2138
DTXA

TAD K7209
DCA 1 K7754
TAD BUFFA4
DCA 1 K77553
JM8 DTWALT
JMS DTERR
JME DTREAD=#1
JHMP | DTREAD

24-MAR~73 9139 PAGE 31-12

/READ STATYS B

/DECTAPE ERAOR

/NG :

/YES, STOP TRANSPORT, ETC
/TRY SEARCHING AGAIN
/READ A '

/MOVE DIRECTION

/BLT INTO LINK

/GET BLOCK NUMBER FOUND

/CURRENT BLOCK?
/YES, CHECK DIRECTION

/NO, TAKE 2'S COMPLEMENT ,

ZLINK 18 1 [F BKND AND NOT AT OR LOWER THAN BLOCK
/ADD TWO TO ENABLE TURN AROUND

/TURN AROUND (3 SEYOND)?

/YES

/CLEAR FLAG

/WAIT FOR NEXT FLAG

/Fgunn BLOCK FORWARD?

/NO

/YES, CLEAR FLAGS

ZEXTT

/SEARCH OUT BLOCK

/LLOAD MEMORY FIELD REGISTER
7CHANGE FROM SEARCH TO READ DATA CONT
/SET UP wC

/SET UP CA

/RALT FOR DECTAPE FLAG
/ERRORS?

/YES, REPEAT FUNETION
JEXYT -

/DECTAPE HRITE SUBROUTINE

DYRITE.

2

JMS SEARCH
JM8 DTERR
JMP :-2
TAD DTFELD
prLe

TAD KA134
nrAa

TAD K7288

/SEARCH OUT BLOCK

ZLOAD MEMORY FleLD REGISTOR
/CHANGE FROM SEARCH TO HRITE DATA CONT.
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70M91 EXERCISER « TAPE 1 © PALAE VAL 24-MAR=73 . 9119 . PAGE 1-14

1154 0580  xpP6OQ, 060 . /REVERSE, GO
1155 0614  K@s14, @644 /SEARCH, NORMAL, REVERSE, ENABLE
1156 2483  WESS1S, 2403 /1.¢

1157 4572 6%7@ /5,8

1160 4094 4904 /SP,D

1161 @124 2124 Y

1162 £149 2140 /A 8P

1163 9522 0522 7EsR

1164 217 2247 IR0

1185 2249 2249 IR SP

1166 4116 1126 73N

1167 4002 02 /SP,8

1179 #1318 2136 : /AN

1173 1349 1348 7K, SP

1172 4008 4920 /SP,END

1299 81209
/MAGTAPE READ SUBROUTINE

i2ge qQeen MTREAD, 8

1281 4242 JMS REWIND /REWIND TAPE

1292 4438 JMS 1 PNTR17 /SPACE TO BEGINNING OF REGORD
1293 1356 TAD K0626 ,

124 6716 MTLC : /LOAD CM WITH "0oD0D,7CH,READ,ENABLE,BBO" AND CLEAR FLAGS
12085 7220 CLA

1206 1105 TAD 7208

1207 3477 DCA 1 K77%2 /SET UP WC

1212 41311 TAD BUFFS

1211 3509 DCA I K7753 /SET UP CA

1212 1021 TAD MTFELD

1213 6722 MTGO . /LOAD EXTENDED FIELD REGISTER, 60
1214 4266 JME MTWAIT /WATT FOR MT FLAG AND NO ERRORS
1245 4255 JMS MTERR ZERRORS?

1216 B2oy JMP MTREADe1 /YES, REPEAY FUNCTION

1217 560 JMR 1 MTREAD /N0, EX]T

/MAGTAPE READ~COMPARE SUBROUTINE
1220 ¢eep RDCOMP, @

1221 4240 JMS REWIND /REWIND TAPE

1222 4436 JHS 1 PNTRL7 /8PACE TO BEGINNING OF RECORD
1223 4355 TAD x@836

1224 4716 MTLC /LOAD CM WITH "0DD.7CH,RE COMP,ENABLEBEB™ AND CLEAR FLAGS
1225 7200 cLA

1226 4185 TAD K728 _

1227 8477 DCA 1 K7752 /SET UP WC

1238 4142 TAD BUFF2

1231 %99 DCA 1 K7783 FSET UP CA

1232 4021 TAD MTFELD

1233 e¢722 HTGO /LOAD EXTENDED FIELD REGISTER, GO
1234 4266 JHS MTHALT AWATT FOR MT FLAG AND NO ERRORS
1235 4435 JMS MTERR /ERRORS?

1236 B221 JHP RDCOMPeY /YES,REPEAT FUNCYION



/0M01 B\ CISER = TAPE 1 omALLS  vies 24=MAR=71 . 9119 . PAGE 1-13
1237 8620  JuP | RDCOMP /NG, EX1Y

-

/MAGYAPE RERIND SUBROUTINE (ACTUALLY SPACE REVERSE)
1243 oPpp REWIND, ©

1241 12%4 TAD K2676 : ,
1242 6736 MTLC /L0AD CM WITH "00D.,7CH.SPACE REVERSE,ENABLE,B882" AND CLEAR FLAGS
1243 7280 cLh

1244 722 MTGO /SEY GO

1245 3477 DCA 1 K?7752 /SET UP w,C,

1246 4266 JMS MTHALT /MALY FOR MT FLAG

1247 4706 MTRS , /READ STATUS

1250 7006 RTL

1251 7709 SMA CLA 78077

1282 5241 JMP REWIND®L  /NO, TRY AGAIN

1263 564p JHP 1 REWIND  /YES, EXIT

1254 Q0676  Kp678, D676 7000, 7CH,SPACE REVERSE,ENABLE, 888

: /MAG TAPE ERROR RQUTINE
1255 pboe MYERR, &

1286 4706 MTRS /READ SYATUS
1287 7508 SMA ZERRORS?

1268 38243 JMP 43 /NO

1261 2136 AND K1P809 /YES

1262 764p ' SEA CLA /BOT?

1263 2855 18% MTERR /YES, NO ERROR
1264 7290 CLA

1265 %655 JMP 1 MTERR

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

1266 poop MIWAIT, 8

1267 4437 JM8 1 PNTR4S ZWALY FOR MAGTAPE FLAG
1270 4255 JMB MTERR /READ MAGTAPE STATUS
1271 7449 SKP /ERRORS?

1272 8342 JMP HALT2+2 /NO

1273 7614 LAS

1274 7006 RTL

1275 77180 SPA CLA /PRINT ERRORS?Y

1276 B386 JMP HALTZ~2 /NO

1277 4796 MYRS

13e0  JL47 DCA MTSTAT

1321 1326 TAD PMES13

1382 4403 JHS | PNYRA /TYRE OUYT HEADER

1383 4147 TAD MTSTAT

1304 4445 JMS | PNYR24 /TYPE QUY STATUS WORD
1325 4489 JHE 1 PNTR33 /CRLF

1386 7604 LAS

1307 7798 SMA CLA /HALT ON ERROR?:

13408 7482 HALTZ2, MLT /YES



/DMBL EXERCISER = TAPE 3 - PALIG VAR 24-MAR=TL <9119 PAGE L-1#

1331 3666 JHP 1 MTWALY

1312 #7312 MTAF JCLEAR FLASS

1343 4727 © JMS 1 PNTR43 :

1314 #0823 JON

1315 722 MTTR /HAIT FOR

1316 9315 JHR -3 /TAPE TRANSPORY READY
1317 4082 10F :

1320 4732 JMS | PNTR44

1321 Boés JMP 1 MTHALY
1322 poR2 01AC, 4 :
1323 oeege DILINK, @

1324 20089 nris. e

1325  @¢0de DTPC, 2

1326 Jige PMES13, MESS13

1327 @132 PNTR43, MTSAVE

1332 2144 PNTR44, MTRESY

/DECTAPE SAVE SUBROTINE
1331 OB  DYSAVE, @

1332 1144 TAD AC /SAVE AL

1333 3322 pCA OTAC

1334 1145 TAD LINK /L INK

1335 3323 DCA DTLINK

1336 4456 TAD 1 PNTR4D /MEMORY FIELD
1337 3324 pDCaA DTIB

1340 L1000 TAD @ /AND LOC B
1341 3325 fNCA DTPC

1342 B7331 JMP 1 DTSAVE

/DECTAPE RESTORE SUBROUTINE
1343 @Po0 DTREST, @

1344 1322 TAD DTAC /RESTORE SAVED Al

1345 Y144 DCA AC

1346 1323 TAD DTLINK /L INK

1347 3145 DCA LINK

1359 1324 TAD DTIB /MEMORY FIELD

1351 3456 DCA 1 PNTR4D

1352 1325 TAD DTPC /AND LOC 2

1383 3009 DCA @

1354 8743 JMP 1 DTREST

1385 @636 KP636, p636 /00D, 7CH READ COMPARE, ENABLE, 660
1386 9626 KB626, 626 /00D, 7CH, READ, ENABLE, B0
1387 @411 MESS17, 2411 /001

1360 2303 2303 - 7S+C

1361 4847 4047 /SF,0

1362 224p 2240 /R8P

1343 422 B422 /D4R

1364 2515 2545 UM

1365 4BDR4 4204 /5P, 0

1366 9124 B124 JheT

1367 9148 A146 /A1 8P

1378 @h22 po22 /EWR



24~MAR~TY w9339 0 FAGE 1-17

/R0
RSP
714N
/57,9
JAsN
/K2 3P
/SP,END

/COMBINE MEMORY FIELD

. /AND NUMBER OF SECTYQRS

/70 DRUM CONTROL

/L.0AD CORE MEMORY ADDRESS; READ

/LOAD ORUM ADDRESS REGISTER, INiT1ATE XFER
/WALT FOR DONE FILLAG AND NO EZRRORS
/ERRORSY

/YES, REPEAT XFER

/NO

/COMBINE MEMORY FIELD
/AND NUMBER OF SECTORS
/70 CONTROL

/LOAD CORE MEMORY ADDRESS, WRITE

/I.0AD DRUM ADDRESS REGISTER, INIVIATE XFER
/WAIT FOR DRUM FLAG AND ND ERRORS

/ERRORS?

/YES, REPEAT XFER

/NO .

NO ERRORS BUBROUTINE

/HATT FOR DRUM FLAG
/ANY ERRQRS

/NO
/YES, PRINTY ERRORS?

/OMRL EX CISER = TAPE 1 - - PALLD  vidt
1371 2eL7 ‘ 2227
1372 2242 2242
1373 1216 116
$£374 #0002 4202
1375 pité P26
1378 4349 1340
1377 4%2¢ 4002
1408 01400
/RM28 DRUM READ SUBROUTINE
lapa oo0p RM28RD, 2
41 28R CLA
1492 022 TAD DOFELD
1433 4122 TAD X3ID00
1404 6624 DRFS
1405 7281 LA IAC
1486 4113 , TAD BUFF6
1487 4093 - DRCR
1412 1142 TAD DRUMAD
1411 6645 DRYS
1412 4234 JHS DRUNMKHT
1413 6622 DRSE
1414 5201 JHP RMBARD*Y
1415 Bége JMP I RMQBRD
/RM@8 ORUM WRITE SUBROUTINE
1416 2090 RM@BWR, 0
1437 7280 CLA
14208 1@22 TAD DOFELD
1421 %122 TAD K32p®
1422 6624 DRFS
1423 7281 Cl.A 1AC
1424 4114 TAD BUFF3
1425 6605 DRCW
1426 4141 TAD DRUMAD
1427 46315 DRTS
1430 4234 JME DRUMWT
1431 6621 DRSE
1432 8247 JMP RMEBWR=21
1433 86416 JMP 1 RMEBKR
/DRUM WAIT FOR FLAG AND
1434 @Roe DRUMWT, @
1435 4432 JHB 1 PNTR13
1436 0621 DREE
1437 7449 SKP
1440 Y634 JMP I DRUMHT
1441 7684 LAS
1442 7006 RTY,



F0¥0r EXEECISER = TABRE

15163
IR XY
2449
MEE 1]
1447
1452
1453

1182

1433
NP1
1455
1486
1437
14562

1482
LAA2
1483
LA44
L4455
PEYX.)
L4477
1479
Ke7)
A2
1473
LaTs
1475
1476
1477
1552

15721
n5ga
1583
15¢g4
1525
1526
1527
1319
1511
1512
1543
1514
515
15416
1517

152¢

7512
325%

L3 1]

6612
5L
1363
4433
L1152

4445
4452
7604
7788
7492
5634

rEOR
1145
3475
1313
3478
1622
1143
$0415
1142
$543
5144
TR
4323
6621
5641
B242

8008
1105
3475
1114
3476
1022
1143
§615
1142
6643
1149
5605
4323
6621
5701
3302

PaAL1D visg
SPA

AMP MR TI=2
oL

LREF

DCA DDSTaY
TAD PMESL4
M8 1 PNTRY
TAD ROSTAT

JM3 1 PNTR24
JHS 1 FNTRYS
LAS

SMA CLA
HALTS, LY
SMP 1 DRUMWY

FnmMsiiesg 929 PAGE L-18

JPRINT ERRONS,

FREAD STATUS

/TYPE QUT MEADER

/TYPE QUT LRROR $TATUS
/CRLF

/HALT ON ERRORI
/YES

/RFZD U13C READ SUBRAUTINE

RFZARD, §
TAD K7202
DCA 1 K775
Tah BUFFS
BCA 1 K7734
TAR DOFELD
TAD [NTERM
Dl
TAD TRACHK
BAAM,
TALG DISCAD
DMAR
JH8 RFA8WT
DFSE
JMP I RFEBRD
JMP RFOBHD#Y

FBET UR UG

F8ET UP DA

/COMBINE DISC CORE MEMORY PIvLD
ZAND INTERBUPT ENARLES

FEND TRANETER TQ DISC CONTROL

ALTAD DIRE TETINGETS ADDRL SO

/LO0AD DISC ADDRESS AND READ
JHALTT FOR DISC FLAS

ZANY ERRORE?

/NG

/YES, REPEAT FUNCTION

/RFE8 DISC WRITE SUBROUTINE

RFPBUR, ¢
TAD K728
DCA 1 K7758
TAD BUFFS
DCA 1 K7784
TAD DDFELD
TADR INTERN
DML,
TAD TRACK
DXAL
TAD DISCAD
DMAW
JHE RFgaNY
DY e
JHP 1 RFBBNR
JHP RFOBKReY

/SET UP HC

/SET UP (A

/COMBINE DISC CORE MEMORY PIELD
/AND INTERRUPT ENABLES

ZAND TRANSFER To BI1SC CONTROL

/LOAD DISC EXTENDED ADDRESS

/LOAD DISC ADDRESS AND WRITE
FHALT FOR BISC FLAG

/ANY ERRORS

/ND

/YES

RF@8 DISC WAIT FOR FLAG AND NO SRROKS SUDBRQUTINE
ZUTRANSFERE CONTROL 7O “OF32WT" IF ANY ERRONS)



/0M81°  ERCISER - TAPE 1 PALLO © Vi41  24-MAR=74 . 9119 PAGE 119
1521 goes  wroewt, o

1522 4432 JMS | PNTR13 /NHALT FOR DISC FLAG
1323 621 DF SE . . /ANY_ERRORS?

1524 8721 JMP | RFO8HT /NO

1525 4321 TAD RFOBWY /YES

1526 Y731 DCA | .3 /SAVE "pC™

1527 9732 WMP T et /TRANSFER CONTROL YO
15309 @714 DF32KT 5 /DOF32 ERROR TYPEOUT
1531 @797 DF 32T

/MAGTAPE KRITE ROUTINE
1532 ooy MTRITE, B

1833 7290 cLA
1534 1344 TAD KE746

1535 6716 MTLC 7LOAD CM WITH "ODD,7CH,3 IN, GAP,WRITE,B828" AND GLEAR FLAGS
1536 7289 CLA

1537 ile5 TAD K7288

1540 3477 BCA 1 K2752 /SET UP WC

1541 3112 TAD BUFF2 i

1542 3500 DCA 1 K7753 /SET UP ca

1543 1021 TAD MTFELD

1544 4722 MTGD /LOAD EXTENDED FIELD REGISTER, GO
1545 4447 JMS I PNTRI2 /HALT FOR MT FLAG AND NO ERRORS
1546 21499 1§88 RECORD /INCREMENT NUMBER OF RECORDS

1547 5382 , JMP ,+3

1588 4440 JMS 1 PNTR1Q /4098 RECORDS, REWIND TAPE

1551 9333 JMP MTRITE#*} /START OVER

1552 4443 JMS | PNTR2% /ANY ERRORS

1553 7419 SKP

1554 5732 JMP T MTRITE /N0, EXIT

1555 444p JMS I PNTR4L9 /YES, REWIND TAPE

1586 4436 JM8 1 PNTR1? /SPACE FORWARD TO BEGINNING OF THIS RECORD
1587 724p CLA CHMA , '

1560 1199 TAD RECORD /DECREMENT RECORD COUNT

1561 3159 DCA RECORD

1562 8334 JHP MTRITE#2 /TRY AGAIN

1563 3i12¢ PMES14, MESS14

1564 G746 KB746, @746 /000, 7CHs» WRITE, ENABLE, 8gp
1565 2423 MESS®2, 2403 /10

1546 6061 6061 /01

1587 4924 4084 /SP,D

1579 2503 ' 2583 E.C

1571 2401 2484 /T A

1572 2085 2005 /P E

1573 7708 7780 /71 END

1609 21600
/DECTAPE EXERCISER

lsa8 7200 RTEXER, €LA
1681 6744 nTxXa FCLEAR EF AND OTF
1682 4133 TAD SKIp



- /DMB1 EXERCISER « TAPE 12

1683
1624
1685
16806
1687
1618
1611
1622
1613
1634
1635
1616
1617
1629
1621
1622
1623
1624
1625
1626
1627
1638
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646

1447
1650
16581
1682
1653
1684
1689
1686
1687
1660
1661
1662
1663
1664
1665
i666
1647

33290
604
11324
7640
5423
4457
4001
1105
3811
1106
A2V ]
1224
1928
Je22
4642
4201
3410
6201
g1
8221
£175
1311
3175
7300
1175
1129
7630
8231
4822
446p
4343
4764
4444
1367
4764
4437

4201
i1e6
3010
i1e7
3Ny
1105
3179
1265
1029
3263
6221
1410
7043
1411
4c@y
7440
4312

PAL&S Vids.

DCA DTDATA®S
LAS

AND xg24p
SZA CLA
JMP 1 PNTRé
JHE I PNTR4Y
JON

TAD K7200
pca 1t

TAD BUFFY
DCA 12

TAD ,+6

TAD OTFELD
DCA ,+2

JHS I PNTR2)
cpF

DCA 1 19

coF

182 11

JH’ . -5

TAD LOOK

TAD XD2@3a
DCA LOOK

CLA CLL

TAD LOOK

TAD M2789
SEL CLa

JMP . -5

10F :

JMS 1 PNTR42
JMS I PNTR22
DTXA

JMS I PNTR23
TAD KPBB4
DTXA

JMS 1| PNTRéY

10N

YAD BUFF1Y
DCA 19

TAD BUFF4
DCA 11

TAD K720¢
DCA DTCNTR
TAD . +7
TAD DTFELD
DCA ,+1
COF

TAD 1 i@
clA

TAD T 11
corF

8ga

JMS DTDATA

" R4~MAR=7Y S 258

/SUPPRESS DECTAPE?
/YES, EXIT
/SAVE P! STUFF

/STORE DATA IN OUTPUT BUFFER

/DONE
/NG

/INCREMENT BLOCK BY 3

/RESTORE Pl STUFF

/WRITE DATA ONTO DECTAPE
/CLEAR FLAGS

/READ DATA FROM DECTAPE
/STOP TAPE, CLEAR ENABLE AND
/CLEAR FLAGS

/SAVE PI STUFF

/TURN ON INTERRUPY
/QUTPUT BUFFER
/INPUT BUFFER
/COUNT

/COMPARE DATA OUT WITH LAYA IN

760007
/R0, DATA ERRQR

PAGE 1-20



70M81 E._<CISER « YAPE 1
2178

1678
1673
1672
1673
1674
1679
14876
1677
1708
1781
1782
i7e¢3
1784
1795
17p6
1797
1712
1711

1732
1743
1714
1715

1736

1747
1728
1721
1722
1723
1724
1725
1726
i727
1730
1731
1732
1733
1734
1735
1736
1737
1748
1741
i742
1743
1744
1745
1746
1747
1752
1781
1782

§261
o002
418g
7604’
7810
7638
s2p0
4442
g123
3029
1162
7041
itae
7749
sice
8200
2023

goop
7604
gies
7649
5363
402
7649
5335
1366
4403
182¢
7140
7842
4445
1874
4493
1105
332p
445p
1020
1560
5340
6201
1210
4945
1125
4446
1571
4445
1125
4446
1011
4445

PALIE  vieg

188
JMP
1or
JME
LAS
RAR
SEL
JMP
JMS
AND
pCa
TAD
Cla
TAD
SMA
JHP
JMP
KBBP3A, 3

DTCNTR
10

I PNTR42

CLA
DYEXER

! PNTR2Y
K2e70
BIFELD
FELD

DYFELD
SZA CLA
7

DTEXER

24-MAR-T7Y 9149

/DONE?

/NQ

JYES

/RESTORE P] STUFF

/CHANGE MEMORY FIELD?
/NOQ
/YES

/DECTAPE DATA ERROR ROUTINE

DTOATA, 2
LAY
AND
SEA
JMP
10F
sKP
JMP
TAD
JMS
TAD
RAR
RTR
JMS
TAD
JHS
TAD
RCA
JMS
TAD
TAD
nea
CRF
TAQ
JM8
TAD
JME
TAD
JH8
TAD
JHB
TAD
JMS

KB34Go
CLA
CHNGEL#*Y

CLA
14
PMES18
1 PNTRY
DYFELD
cLL

1 PNTR24
PMESLS

I PNTR1
K7268
DTOATA*6
I PNTR33
DTFELD
CHNGE L
o*l

1@

1 PNTRZ4
K@249

1 PNTRZS
I TEWP

I PNTR24
K@240

I PNTRZS
11

1 PNTR24

/0R CLA

/TYPE OUT MEADER

/AND DATA FIELD
/TYPE OUT RESY OF HEADER

/PICK UP "GOOD"™ ADDRESS
/PICK UP "GOOD" DATA

/PICK UP "BAD" ADDRESS

PAGE 3-2i



/0N®1 EXERCISER =~ TAPE 3

1753
1734
1755
1786
1792
1740
1742
1762
1743
17¢4
1765
1760
1767
i77e
1771
1772
1773
1774
1775

2800
2091
2p8@2
2203
2004
2pe5
2206
- 2067
2040
2011
eps2
2043
2014
2015
2816
2817
2029
2021
2g22
2023
2024
2925
2026
2027
2039
2831
2932
2933
2034

1128
4446
1571
4445
445¢
§281
7624
7804
7708
yap2
9742
3144
2004
245
4073
4004
222%
1577
(T

1908

7200
6742
1133
3762
7604
gize
7640
5423
7624
piga
7649
7000
4332
60p1
1185
3013
1112
3012
1230
1021
3226
4763
6201
1412
6201
2013
5225
8062
4344

TAD
JMS
TAD
JMS
JMS
CHNGEL, ¢OF
LAS
RAL
SHA
WLY
Jup
PMESLB, MESS
Ko2ps, ¢
MESSB6, 2218
4070
4084
2225
1877
]

/0M31 - TAPE
#2009
/MAG TAPE EX

MTEXER: CLA
MTAF
TAD
DCA
LAS
AND
SZA
JMP
LAS
AND
SZA
NGgR
JMS
[ON
TAD
0CA
TAD
DCA
TAD
TAD
DCA
JMS
COF
DCA
COF
188
JHP
10F
JME

- PALSE  Vidy

Kezée
! PNTR2Y
1. TEMP
I PNTR24
I PNTRS3

CLA

1 DTOATA
18

3
ERCISER

SKiP
1 PNTR2¢

Kog2p
cLA
1 PNTRS

Ke2ege
CLA

MTSAVE
K7208

i PNTR27
[ 12

13
5

MTREST

24~MAR=73 CWite PaCE 31-22

/PICK UP "BAD"™ DATA

/HALT ON ERROR?
/YES :

/ENABLE
/R¥
/8.8
/8P,D
/R»V
/M
/END

JCLEAR MTF AND EF

/SUPPRESS MAGTAPE?

/YES, EX]T
/BIT 4 SEY?
/YES

/SAVE Pl STUFF

/STORE DATA IN QUTPUT BUFFER

/DONE?
/N0

/RESTORE P! STUrfF



/0M81"  (RCISER = TAPE 1

© 2038 4784
2036 6742
2037 7684
2049 - 8134
2041 7048
2842 Be2Y
2843 4765
2044 4742
2045 4332
2046 #PB1
2847 L1112
ees2 3212

2081
2082
20%3
2p54
20855
2866
2087
{11
2061
2062
2063
2064
2065
2066
2067
2079
2071
2072
2073
2874
2875
2876
2@77
e1p0
2101
21e2
2103
2104
2105
2106
e1e7
2140
2111

1111
ALy
1105
3173
1264
ive
3260
6204
i412
7041
1443
$201
T442
. 47867
173
526p
8002
4344
4766
4742
7604
142%
7630
5208
4763
gL123
321
1162
7041
41021
7740
5301
5200

2132
2143
2114
2145

gpas
1378
4746
7240

JMP

PALLO vidy

JNS 1 PNTR28
MYAF
LAS

AND K2029

SZA CLA
JMP | PNTRG
JMS 1 PNTRZ9

MTAF
MTSAVE

JMS
10N
TAD BUFF2
DCA 12

TAD BUFFS
DeA 43

TAD K7208
DCA MTCNTR
TAD ,+7
TAD MTFELD
OCA 441
cDf

TAD 1 12
cIA

TAD 1 13
COF
SZA
JM8
152

1 PNTRY3
MTCNTR
=18

1OF
JMS
JMS
MTAF
LAS
RAR
SEL
JMP
JMS
AND
DCA
TAD
cla
TAD
SMA
JMP
JMP

MTREST
1 PNTR3R

CLA
MTEXER

I PNTR27
Kee7e
MTFELD
FELD

MTFELD
SZA CLA
7

MTEXER

R4-MAR-TY . 119

JHRITE OATA ONTO MAG TAPE
/ELEAR FLACS

/SUPPRESS MAGTAPE?
/YES, EXI7T

/READ DATA FROM MAGTAPE
/CLEAR FLAGS

/SAVE Pl STUFF

/TURN ON INTERRUPT
/0UTPUT BUFFOR

/INPUT BUFFOR
/COUNT

/COMPARE DAYA OUYT WITH DATA IN

/6G00p7?

/NO, DATA ERROR
/DONE?

/NO

/YES ‘
/RESTQRE PJ STUFF
/READ COMPARE DATA
/CLEAR MYF AND EF

/CHANGE MEMORY FIELD?
/NO
/YES

/MAGTAPE SPACE FORWARD SUBROUTINE

8PCFWO,

¢

TAD KB&86
MTLC

CLA CHa

/LOAD CM WITH "0DD.7CH, BPACE FORWARD, ENABLE, 8@8" AND CLEAR FLAGS

.. PAGE 1-23



'L

2117
2120
2123
2122
2123
2124
2125
2126
2127
2130
2131

2132
2133
2134
2135
2136
2137
2148
2143
K142
2143

2144
2145
2146
2147
215¢
2181
2152
2183
2154
2185
2156
2187
2140
2161
2162
2163
2164
2165
2166
2167
2179
4171
172
2173
2174
2175
2178

119p
7458
8712
7841
3477
8722
4447
LY $t
7610
8742
444
B33

2900
1144
3386
1145
3387
1456
3360
1000
3361
8732

1356
J144
1387
3145
1360
3456
1361
3009
5744
2000
goee
go0R
2000
2206
RN
1532
1200
1229
2200
2666
6363
70490
2441
2320
1401
377

CISER = TAPE ‘¢
“2116

/MAGTAPE SAVE SUBROUTINE

MTSAVE,

MTREST,

MTAC,
MTLINK,
MT!B,
MTPC,
PNTR26,
PNTR27,
PNTR28,
PNTRZ29,
PNTR3Q,
PNTR31,
KB666,
MESS523,

PALLIZ  vadl
TAD RECORD
SNA

JMP 1 SPCFND
ClA

0CA 1 K7732
MTGOD

JMS I PNTR3I2
JMS 1 PNTRZ2P
SKP CLA

JMP 1 SPCFHD
JMS | PNTRE®
JMP SPCFUDey

2

TAD AC

DCA MTAC

TAD LINK

DCA MTLINK
TAD 1 PNTR4p
DCA MT]B

24-MAR=TY 9119 PAGE 124

/8EY UP NC

/SET %Gow,

/RALT FOR MY FLAG AND NO ERRORS
/ERRORS

/YES

/NO

ZRENIND TARE, TRY AGAIN

/SAVE AC
/LINK
FMEMORY FIELD

TAD @ /AND LOC @

DCA MTPC
JMP 1 MTSAVE

o

TAD MTAC
DCA AC

TAD MTLINK
DCA LINK
TAD MT1B
DCA | PNTR4Q
TAD MTPC
0CA o

JMP | MTREST
2

@

2

2

MTDATA+6
RAND2
MTRITE
MTREAD
RDCOMP
MTDATA
YY)

6363

7040

BAL1

2328

itey

3177

" /MAGTAPE RESTORE SUBROUTINE

/RESTORE SAVED AC
/LINK

/MEMORY FIELD
/AND LOC @

/00D, 7CH, SPACE FWD. ENABLE, 8g¢p
/3.3

/8:5p

/0]

/8P

/LA

FARY:



oMYy €7

CISER = TapE 3
‘soem

1u”

2209
2202
2292
2293
2204
2205
2206
2207
2218
2211
2242
2243
2214

#2145

2216
2217
222¢
2221
2222
2223
2224
2225

2226

2227
2238
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242
2243
2244
2245
2246
2247
2258
2284
2282
2283

2284

2289

8222
7604
£103
7640
8247
$002
7649
p223
1396
4403
1021
7110
7012
4445
1074
4403
1105
3206
445p
4021
1246
3226
#2014
1012
4445
1125
44456
1571
4445
1128
4446
1013
4445
1125
$446
1571
4445
4459
6201
7604
7084
7790
v492
5609

pesp

02208

PALIE  viey

24-MAR-21 9319

/7END

/MAGTAPE DATA ERROR ROUTINE

MTDATA, o
LAS
AND
S#A
JNP
107
SKP
JHP
TAD
JMS
TAD
RAR
RTR
JME
TAD
JMS
TAD
0CA
JMS
TAD
TAD
DCA
COF
TAD
JME
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMB
TAD
JMS
TAD
JMS
JMS

CHNGE2, ©DF
LAS
RAL
SMA
MWL T
JMP

/INPYUT FROM
INPUT, B

K400
CLA
CHNGERZe2

CcLA

o *14
PNEST1E
1 PNTRS
BIFELD
CcLL

I PNTR24
PMESLS

1 PNTRY
K7289
MTDATA~4
[ PNTR33
MTFELD
CHNGE?R
1

12

1 PNTR24

K@249

1 PNTR2%
1 TENWP

1 PNTR24
K@24g

1 PNYRZS
13

1 PNTR24
K@240

1 PNTR25
1 TEMP

I PNTR24
! PNTR33

CLA
1 MTDATA

/0R CLA

/YYPE

QUT MWEADER

/AND DATA FIELD

/TYPE

/PICK

/PICK

FPICK

/PICK

FHALT
/YES

KEYBOARD AN OCTAL

OUYT REST OF HEADER

UP "GOOD" ADDRESS

UP "GOOD" DATA

UP "BAD" ADDRESS

UP "BAD™ DATA

ON ERROR?

DIGIT, SKIP IF Ok

RAGE 31+2%



JOMEL €x ACISER = TAPE 1

2255
22%6
22%7
2240
2261
2262
2283

2264

2265
2264
22647
227¢
2271
2272
2273
2274
2275
2276

2277
2320
2321
2392
2393
2304
2395
2396
237
2310
2341
2312
2343
2314
2345

2316

2317
2320

2324
2322
2323
2324
2325
2326
2327
2330
2331
2332
2333
2334

4406
3183
1153
7843
1360
7540
8273
1135
7788
5273

1153 -

2133
2254
5654
1397
4446
4450
5654

gegp
3174
1121
3172

1171

7104

7004

7086
3i71
1171
2130
13690
4446
1171
2172
8305
7200
5677

gesn
3171
4459
1971
g362
7459
8723
7140
7010
7042
7812
Ad44

QUEST,

PAL1S

vidt: 9339
JMS 1 PNTR4
DECA CHAR

TAD CMAR

Cla

TAD K226
SMA SZA

JMP QUEST
TAD xpeoia
SPA CLA

JMP QUEST
TAD CMAR

AND KB087
182 INPYUT
JMP 1 INGYY
TAD k0277
JMS 1 PNTR2S
JMS 1 PNTR3I3
JMR T OINPUT

24-MAR-71

/0CTAL PRINT SUBROUTINE

PRINTY,

2

DCA
TAD
DCA
TAD
RAL
RAL
RTL
DCA
TAD
AND
TAD
WME
TAD
158
JMP
CLA
JMP

TEMP
MBO24
TEMPY
TEMP
cLL

TEMP
TEMP
Keagy
k@260
I PNTR25
TEMP
TEMPY
=11

I PRINT

/MESSAGE PRINT SUBROUTINE

MESAGE,

g

DCA TEMP

JMS 1 PNTR33
TAD I TEMP
AND X7782
SNA

JUP 1 MESAGE
RAR cLL

RAR

RTR

RYR

JH8 POSIY

PAGE 1-24



/0M8y €,

€335
2336
2337
2342
2361

2342

2343
2344
2345
2346
2347
R3%58
2381
2392
2383
2384
2385
2386
2387
2349
2341
2342

2363
23464
2365
2366

23487 -

2378
2371
2372
2373
2374
2375
2376
2377

2400
2491
24p2
2433
2404
2405
24ap6
2497
24490
2411
2412
2413
2414
2445%

_4C!SCF o TAPE 3§

1372
8363
7458
8721
4344
2171
5324
aose
n7r2
1172
1131
7710
1132
1204
1172
4448
5744
1156
0277
Rese
8877
7700

CTTT
1126
4446
13127
4446
8763
2483
4579
4245
0107
2401
2805
7700

2400

2000
7200
1242
1227
7640
8245
1233
3227
1239
7104
7430
7881
3230
1230

PALY

TAD
AND
SNA
JHP
JMS
182
JHP
POSIT, @
pea
TAD
YAD
SPA
TAD
TAD
TAD
JHS
JHP
PMESLS, MESS
K877, 277
Kp269, 260
Keezz, 77
K7720, 7782

/CARRIAGE RETURN-LINE FEED SUBROUTINE

ERLF, @
TAD
JNS
TAD
JMS
JHP

MESS@4, 2423
6579
4335
9107
2483
2005
7700

«24p9

# viey

t TEmp
xeery

1 MESASE
POSIY
TEMP
MESAGE*S

TEMPYL
TEMPY
Mo240
CLA
K2108
0203
TEMPY

1 PNYR2S
1 POSIT
16

K@215
I PNTR25
KB212
I PNTR25
1 CRLF

‘24=MAR-?4

nn

/7.8
/75,8
/8P, M
Ao
FARY
/PIE
/7,END

/RANDOM NUMBER GENERATOR

RANGEN, @
cLA
YAD
TAD
524
JMP
TAD
DCA
TAD
cLL
SEL
A€
DeA

RANTAD, TAD

RANTHND
RANDEX
CLA

RANTAD
RANTBL
RANDEX
RANCON
RAL

RANCON
RANCON

o119

PACK 327



JOMBL L-cRCISER w» TAPE 1

24396
2437
2422
2421
2422
2423
2424
2425
2426
2427
2430
2433
2432
2433
2434
2435
2436
2437
24 4g
2441
2442
2443

2444

2445

2446
2447
2450
2481
2482
2483
2484
2455
2436
24587
2440
2441
24642
2463
2464
2445
24456
2447
247¢
2471
2472
2473
2474
2475
2476
2477
2590
2591
25p2

1627
3027
1243
yoipg
1627
2227
3243
1243
5o
2442
6543
2432
0543
3240
3745
§432
2187
7654
4321
1876
336
peoe

geop
7209
1386
1273
764p
5261
41275
3273
1274
7184
7428
7004
3274
1274
1673
3673
1277
7040
1673
2273
337
1397
5644
2586
6543
2476
1976
7684
5432
3210
4543

. PALLE  viél | 24-MAR-7Y - #8389

RANDEX,
RANCON,
RANTEL .,

RANTNO,
RANSAV,

RANDY,

TAD } RANDEX
0CA 1 RANDEX
YAD RANSAY
RAR

TAD ! RANDEX
ISZ RANOEX
0CA RANSAY
TAD RANSAY
JMP 1 RANGEN
RANTND

4543

e

6343

3240

p?65

5432

2187

7634

4321

1876

ERANTND

CLA

TAD ,+40
TAQ .+24
S2A CLA
FLISESY
TAD ,+23
DCA ,+2¢
TAD ,+2¢
CLL RAL
SEL

1AL

necaA ,+i4
TAD ,+13

S TAD 1 .14

DCA 1 .+18
TAD ,+13
RAR

TAR 1 .+58
I1S2 ,+4
DCA ,+17
TAD ,+16
JMP 1 =26
v * 43

6543

i87¢
7654
5432
3248
6543

“BAGE 128



/0M81 € (CISER - TAPE 1
' 2993

2384
2503
2986
2507

2519
2511
2512
2533
2514
2545
2516
2547
2520
2521
2522
2523
2524
2525
2526
2527
2839
2533
2532
2533
2534

2535 -

2536
2537
2540
2541
2542
2543
2544
2545
2546
2547
2550
2581
2592
2553

2554
258%
2586
2587
2560
2561
2562
2563
2564
2565
2566
w567

743

e
421
5272
soee

pRee
7200
1382
1337
7042
3328
1344
3337
1548
7104
7438
7081
3340
134p
1737
3737
4343
7010
1737
2337

- 3353
1383

5742
2552

4543

2542
6543
076%
2187
43231
1076
7654
5432
3210
5226
PTLY)

gooe
6934
455
6036
8046
'Y-TE
Boéy
6042
8754
g4a6
6362
4084

PALIS V144 24-MaR-7¢

T ares

RAND2,

2197
4324
e

2
CLA
TAD
TAQ
SEA
JMp
TAD
BCA
TAD
cLL
S2L
1AC
DCA ,+14
TAD .+13
TAD I ,e13
DCA 1 ,+49
TAD ,+13
RAR

YAD 1 .5
IS8 ,+4
DCA ,+17
TAD ,+16
J"P l i ~26
1 *13 '
6543
o3
6543
g765
2107
4321
1876
7684
5432
3240

-4

14D
024
CLA
.*i0
' *23
*20
*28
RAL

7
/GET SUBROUTINE

GET,

MESS@7,

2

KSF

JM’ 3
KRB
TL8
TSF
JHP
TCF
JHP 1 GET
paps

6362

4Eo4

o1

/0. F
3.2
/5P,D ;

119

PABE 429



jpeay CXERD QM TAPE 2

%7

2571
2572

2600
2604
2682
2623
2694
2605
2606
2607
2648
r{1%!
2632
2643
2614
2645

2616

2617
2620
2621
2622
2623
2624

2625
2626

2627
2630
2631
2632
2633
2634
2635
2636

2637
2640

2641
2642

2643
2644

4323

0377
asooe

aeee
3144
7024
3145
0234
7104
7086
0123
1366
3234
6931
7440
»238
8774
7448
%637
4701
7440
5641
8622
7449
8643
8621
vioe
7209
4032
1145
7140
1144
$201
PYT R
5400

apee
5230

poow
5230

poae
#2390

02698
SCAN,

paLte  vidl

1123

g277
]

pca AC
RAL

pCA LINK
R1®

RAL CLL

RTL
AND K8078
TAD CHNGEY

- pGA MEMORY

EX1T,

MEMORY.

/DECTAPE FLA

KSF

SKP

JMP EXIT
p1SF

sKP
JUP 1 DTFLAG
MTSF

SKP
JMP 1 MTFLAG
6622

sKkP

JMP 1 DDFLAG
6623

cLA

cLA

KCC

TAD LINK
RAR CLL
TAD AC
cOF

10N

JMP 1 @

DIFLAG, ]

/JMAGTAPE FLAG RETURN A

JMP EX1T

MTFLAG, @

JMP EXIY

24=MAR-73 o319 pAGE 3-30
Vo .

AN} |

2C7

JEND

JKEYBOARD FLAG? . -
/NO

/YES

JOECTAPE FLAG?

/YES

/MAGTAPE FLAG?

/YES

/D1SC OR DRUM DONE FLAG?
/YES :

/D1SCc OR DRUM ERROR FLAG?

/YES
JOR YES, DEPENDING ON plse OR DRUM TESTED
/CLEAR AC & KEYBOARDFLAG

- JRESTORE LINK 8 AC

/RESTORE MEMORY F1ELDS
/TURN ON INTERRURT
7EXLT

G RETURN-ADDRESS

JEXIT TG TURN P,1. ON

DORESS

/D1SC OR DRUM FLAG RETURN ADDRESS

BOFLAG, @

Jup EXIT

JTYPE SUBROUTINE



/0MB3 EX. UISER » TAPE 1 BALLE V41 - 24-NaR-7% 9129

2645
2646
2047
2682
2681
2682
2683

2684
2685
2686
20687
2680
2641
2642
2663
2654
2665
2666
2667
25670
2671
2672
2673
2674
2675
2676
2677
2799
27}
2792
273
2704
27g5
27@6
2787
2719
2711
2742
2713
2714
2715
2716
2747

27889
2721
2722
2723
2724

o
$C46
AD4]
8247
ap42
7200
5643

sone
7208
1316
1383
7640
p271
1305
3383
1304
7ipa
7432
7001
3304
1304
1783
3783
1387
7210
1783
e383
37
1347
5654
2716
6543
2786
2187
B432
7654
#8765
4324
3210
1876
4543
5062
gopg

geee
7604
g1a3
764D
Bi&7

TYPE, 0
TLS
T5F
P -1
TCF
cLa
JMP 1 TYPE

RANDS,
cLA
TAD ,e4p
TAD +24
SZA CLA
JMP L +18
TAD .+23
DCA ,+2¢8
TAD ,+28
gLL RAL
SEL
1A
DCA ,+14
TAD .13
TAD I .+13
DCA | .+18
TAD .+13
RAR
TAD I ,+B
158 ,+4
DCA . +17
TAD .+16
JMP 1 ,-26
s+ 13
6543
o+
2107
5432
7684
a765
43214
3232
1876
6543

g

/DISC OR DRUM DATA ERROR ROUTINE

DODATA, @
LAS
AND k@429
B2A CLA
JHP CHNGES«4

PAGE 1-31%



/0MB1 EXeWCISER = TAPE 1

2725
2726

2727 .

2738
2731
2732
2733
2734
2735
2736
2737
2749
2741
2742
2743
2744
2745
2748
2747
2788
27%1
Q782
2783
2784
2755

2786

2787
2760
2744
2762
2763
2764
2765
2766
2747
2778
2771
2772
2773
2774

3908
3g01
302
3203
304
Jpes
3806
TY
3249
3p11
3242

T
7618

5343

1374
4423
1822
7130
7842
4445
1074
4483
4108
3376
4430
1eR2
1366
J344
8201
1014
4445
1125
4446
1574

4445

1125
4446
4015
4445
1128
4446
1571
4445
4459
6201
7604
7004
7788
7402
5720
1387

3090
@417
2523
AB24
L1005
4003
4745
202%
2485
2240
1001
2605

CHNGE3,

PMESL7,

«30p80
MESSB1,

PALY
10r

SKP

JHP
TAD
Jns
TAD
RAR
RYR
JMS
TAD
JMS
TAD
DCA
JHS
TAD
TAD
DCA
corF
TAD
JM8
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
JME
coF
LAS
RAL
SMA
HL T
JMP
MESS

ALy
2523
4024
1005
4883
1748
2825
2408
2240
1084
2683

@ vaed o

CLA
so14
PMESL?
I PNTRL
DOFELD
CcLL '

I PNTRQ4
PMESLY

I PNTRL
K7288
DODATA+6
I PNTRY3
DOFELD
CHNGE3
o*l

14

I PNTR24
KB240

I PNTR25
1 TEMP

I PNTR24
Ka24a

! PNTR2S
15

1 PNTR24
Ke240

1 PNTR2%
1 TEMP

1 PNTR24
1 PNTR33

CLA

1 DDDATA
17

/0.0
/ES
/6P, T
/HsE
/88,¢C
/00 M
/Psl
FTE
/R8P
/HoA
AN] S

24-MAR~71

/0R CLA

e PAGE 1-32

/TYPE OUY MEADER

/AND DAYA FIELD
ZTYPE OUT REST OF HEADER

/PICK

/PICK

/PICK

/PICK

/HALT
/YES

Up

up

uUp

upP

ON

"G0OD" ADDRESS
"GOOD" BATA
"BAD" ADDRESS

"BAD" DATA

ERROR?



/OMB3 E. ACISER = TAPE 1

3213
3214
3o 5
3g1e
317
Jgae
3221
3p22
3923
3p24
3928

3p2s

3827
323¢
3834

3g32

3833
3034
3935
3836
3637

3040
3041
- 3042

3843

3g44
3045
3046
3047
Jgse
Jas1
3p82
3p83
3054
3885
3256
Ins7
3p6d
3061
3ge2
3083
3pe4
3065
3066
3ge7
yg78
3p71
3g72
3073

3874
3g75

W24
1005
4986
1714
1417
2741
see7
4004
R526
1193
8523
4858
1431
2008
4833
532
2523
4016
5516
175,
1 T]

2286
46792
4204
1123

@377

g2op
9532
422
2149
1505
1537
4231
7720
1917
274p
1525
#3319
Y7849
2411
2383
4025
2222
1722
4023
2484
2425
2349
40920

2403
6061

MESSQ8,

MESSE9,

MESS310.

MESS11,

MESSL2,

PALLR.
4024

1005

40046
1734
1417
2713

. 40687

4904
8526
1103
2523
4958
243y
2885
4231
5534
523
4916
5516
1784
2

2206

687p
4004
1123
2377

p53g
2422

"B814g

1505
1547
2234
7788
1847
2740
1528
p3ig
7700
2414
2323
4205
2222
1722
4823
2404
2425
2349
4000

2403
606y

vidy 24-MAR-73 9139
ISP, 7
Vs T3 %
/SP,F
0,0
/L0
/Wl
/N:G
/8P,0
1E.V
/0,0
/E:S
/8P, ¢
/ToY
Pk
I8P,y
/=Y
/7E8
/8P, N
/N
/8.)
/END

/R.F
/8,8
/8P, D0
/18
/G2
ZEND
/JE X
/TsR
A SP
/MaE
/a0
/R Y
/1/END
/Ha 0
/HWsSP
/My
/CrH
/2.END
/D]
/$C
/8P, E
/R.R
/0GR
/%P, 8
FANY
/Ty
/5,5P
#SPLEND

/T
/804

PAGL 3-33



70M81 E._ ACISER =~ TAPE 1 - PALAB - V141  C Z24-MAReYY 9119 PAGE 134

276 40RS 4039 F8P €
3277 2222 2222 /RR
3100 4722 , 1722 Z70:R
3121 4023 4923 /5P,%
3i1g2 2483 240y AT Y
3123 2425 2425 /T4
3104 3348 2349 /75,8p
3125 402 4209 /8P END
3126 2423 MESS13, 2403 /7.8
3187 4572 6370 /5,8
3119 4225 4995 ISP, E
3111 2222 2222 /AR
3112 4722 4722 /DR
1133 4023 4223 /8PS
3114 2491 2404 AgY)
3115 2425 2428 anyl}
3116 234p 2342 /841 8P
3117 4099 ABDD /8P ,END
3128 @422 MESS14, o422 /DR
3121 2515 2518 /UiM
3122 42858 40es /8P, E
3123 2222 2222 /RWR
3124 4722 1722 /70:R .
3125 4923 4923 /39,8
3126 2481 2401 7ToA
3127 2425 2425 /12y
3130 R34p - 234p /8:8P
3131 42020 4000 /8P, END
3182 @791 MESS43, 8781  /C.A
3133 @404 pAR4 /D0
3134 4027 4237 /88,6
3135 @401 LLT I /DA
3136 2449 2449 VARY 1.
3137 g@ep1 9201 /B A
3149 Q4p4 gAD4 /0,0
3141 4P22 4802 /5P ,8
3142 2491 pADY /DA
3143 2490 24gp /TIEND

3144 3403 MESS18, 2483 /TsC

3145 4061 6081 /B4
3146 4004 ABD4 /SP,D
3147 Q124 p124 /AT
3152 Ql4p gi4g /A 8P
Jis1 @522 p522 /EsR
3182 2247 2217 /R, 0
3183 224p 224p /RSP
3154 4116 1116 /1N
3155 4082 4082 /5P,8
3186 0146 giie FhoN
3167 1349 1349 493 1.4
3160 4002 4920 /8P, END

3141 8414 PRO3I8, 414 /SET SCALE YO 1, INTENSITY YO 4



/0M92 .

CI9€R - TaPE §
1187

3102
3163
31644
33165
3166
3167
3178
3174
3172
3173
3174
3175
3176
3177

2lee
4109
1122
(1.1 )
1688
5600
o82p
4029
3680
7680
4000
avep
3165

PALIE 14t -

1107
18¢
sipe
1122
4200
1682
5600
@
4289
3609
7680
4P00
2000
PRO338+4

JENTER

R4-MAR=TL . 9339 PaACE 1-38

POINT mOpDE AND DATA STATE, CLEAR COORD AND SECTORS

/SET Y=190

/SET X=10@, ESCAPL

JENTER
JDELTA
ZDELTA
/DELTA
/DELTA
JDELTA
/DELTA
/DELTA
/DELTA
7IMP |

VECTOR MODE AND DAYA STATL
Y®@, INTENSIFY

X=1600

Y=16080, INTENSIFY .

Xn@

Yo, INTENSIFY

Xuri600

Yo~=31600, INTENSIFY

X=xB, ESCAPE

o*l



/70481

sece
gioe

f2ep
2300

429
529

2500
9789
1200
1188

1200
1388

1402
1580

1608
1780
2009
2100

2209
2329

2402
258¢

2600
2788
Jgeg
3iep

3230
3388

3408
3508

36089
3792

EL CISER = TAPE 3

Pri111121
11211111

11111111
111112112

-11231111%¢

11111111
1131111121
11111114
111121132
111111414

11111111
11111141

11111131
11111111

11111111
11111111
111111311
11111141

111111311
11111111

11111141
111311111

11111111
11111111

11111141
11111141

REOBCE0O
1111111

11111141

11111311

111111214
11111111

11111111
41111141

11111411
11111181

11111811
11111141

11111411
11111141

11111111
11111114

41111111
1111111

41111111
11111111

11131111
11111111

11111114
31111111

11111111
11111111

PALAS vieg

11111141
11111111

11111113
11111111

11111114
11111113

11111143
111111112
11112114
11111111

111111314
11111114

11111141
111111143

11111142
11111411
11151113
1111111

113111112
113111114

11111142
11111111

11111113
11111143

11111113
11114111

11111188

1111411y

11113111
11111111

1113111114
111111138

13111144
11111111
11111111
1111131

111i1143
111131314

11111313
11111314

11111111
11111111
11111111
11111111

11111131
11111113

111111114
11111134

11111113
111131113

11114114
11111111

24-MAR=-74

11111111

11111211
11111111

11111313

11141111
111111114

118111
111311138
111311111
1131111121

111111114
11111413

11141411
11111111

11111111
111131111
11111111
11111111

11111111
113111113

11111113
11111114

11113111
111311312

11111114
11111113

1111111
11112111

11311114
11138111

11111314
11111111

11111113
11331113

11111114
11111111

1114311114
11111131

11111111
111311111

11111414
11111111
11311111
11311114

11111114
1111111

11111114
11411114

11111114
1111111

11111111
11111113

21190 PAGL 1-3s

1111111
11313114

11121114
1111121,

11111111
111131112

1111114
111111112

11111144
111311111

11111144
1111111

1113111y
11111143

11111144
11111113
111311119
11111119

11111214
111311143

11111141
11111114

11111113
11111124

11111111
11111111

11111112
11111100

11111114
11111118

11111111
11111119

12112111
111131118

11111111
11190000

11111111
11111113

11111114
11110280

11111111
11111109
11111114
11111111

11111111
11111114

11111111
1i1se000

11111113
111110080

1111111
11111111



/OMSL EX. CISER = TAPE 1 BALSE viés  24-NAR-73 1119 PAGK -3

4880
ALls

4200
432¢

4408
45002

4600
4700

5000
5100

5209
5380

5422
sso¢

3600
5708
6000
6109

62080
6300

6408
6588

6600
67082
70880
7102

7288
73082

7402
r58@

7608
77¢@



70M81 E..ACIRER = TAPEL 1

AC
ASX1
ASR2
ASK3
ASK4
ASKS
"ASKS
ASK?
SUFF3
BUFFQ
BUFF3
BUFF 4
BUFFS
BUFFé
cor
CHAR
CHNGEL
CHNGE?2
CHNGES3
cIF
CRLF
DCEA
OCINM
DCMA
DDAC
DOCNTR
"DDBATA
DOEXER
DDFELD
DOFLAG
DO1B
ODLINK
poOLOOFP
noRC
DOREAD
DOREST
DORITE
DOSAVE
DDSTAT
DEAC
DEAL
DECTAP
DF 32
DF32EX
DF32PR
DF32RD
DF 32RE
oF32R1
nF32WR
DF32WT
DF 8¢
DFSE

8144
0236

. 0235
234

9243
3283
0263
0272
8106
9142
#114
2187
f111
2113
h281
2153
1769
3246
2766
4202
2363
66141
6611
6681
2561
2174
2720

24080

geg2
2643
gie3
9542
Bg585
564
B44a3
2547
Q435
g53s5
2151
6616
66415
gooe
go44
@o26
g1re6
g755
8534
@u33
2735
a787
8622
6631

PALLS

Oima
Dimg
018338
DISCAD

DISCEA -

DMAC
DMAR
OMANW
ORCF
ORCN
DRCR
DRCwW
DREF
ORES
DRFS
DRMSEC
DRSC
DRSE
DRTS
DRUMAD
DRUMNT
DSAC
DTAC
DYCA
DYCNTR
DTDATA
DTERR
DTEXER
DTFELD
DYFLAG
bTiB
0TLA
pTLe
DYLINK
bYPC
DYPNTR
OTRA
DTRB
OTREAD
DYREST
DYRITE
DTSAVE
DYSF
DYSTAY
DTWALT
DTXA
DXAL
Exty
FELD
FOUND
GET
HALTY

vaés -

eele
6615
0343
g14p
2137
66326
6603
6005
6641
6824
6683
6683

66412

4432
5624
p1%2
6622
86214
6615
g143
1434
6612
1322
8762
#9170
1742
1137
1600

20

2637
41324
6766
6774
1323
1325
8163
6764
8772
1047
1343
10847
133¢
6771
g146
1187
6764
6643
263g
plee
1145
25%4
1138

RO=MAR-74

MALT2
HALTY
HALT4
INPUT
INTERN
INTERR
JMP 3B
JMPCON
JMPDIZ
JMPOEC
JMPMAG
JMPRR8

+MPRMS

Kses2
({-1.1.K]
KABOIA
KPo@s
Kooe?
K@o1ig
KOR14
KP920
KdR4p
KB807¢
Ko277
KRLRp
K213¢
K@159
Kezpe
Xp212
K@2i5
K@24p
KB260
KBR77
K848p
K260
K@584
KP614
KP626
XK@636
KB666
KB676
K@746
K1908
K309
K7200
K7780
K7759
K7781
K7752
K7753
K7754
K7758

®it19

1319
1497
8733
2234
2143
paez
Bisy
o788
8137
154
2153
2160

pL56 - -

1182
1123
1711
1767
2130
2135
2110
2134
B124
2123
2364
2132
1159

- 11534

2104
2127
p126

2125

2360
2357
8103
1154
8776
41155
1356
1355
2179
1254
1564
2136
g122
9185
2342
8875
2076
8077
8102
8101
0102

PACE 1-38

L INK
LOCBED
1.o0K
MOB33
MaS0e
ME24p
MB3316
MB3 34
M27¢3
MAGTAP
MEMORY
MESAGE
MESS®1
MESS@2
MESSR3
MESS84
MESSB6
MESS@?7
MESSEB
MESSE9
MESS18
MESS41
MESS12
MESS13
MESS14
MESS1S
MESS16
MESS17
MESS18
MTAC
MTAF
MTCM
MTCNTR
MTCR
MYDATA
MTERR
MTEXER
MTFELD
MYFLAG
MTGO
MTHLTL
MTHLTZ
MT1B
MTLE
MTLINK
MTPC
MTPNTR
MTREAD
MTREST
MTRITE
MTRS
MTSAVE

g143
1843
0125
0119
grae
2131
2116
2137
arz2e
610
2634
2321
3gee
1565
2173
2373
177@
2%65
3949
3246
3855
3062
3874
3126
3120
3132
1156
1357
3144
2156
6712
6714
2173
6711
22e9
4255
2eoe
pB21
2643
6722
2614
617
2160
6716
2157
2161
Pi64
1200
2144
18532
67d6
2132
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i [
MTSTAY
NITR
nINALT
NODIRC
PMELILA
PHESLE
PMESS 2
PMESL2
PMESL3
PMESL4
PMESLS
PMES36
PMESL7
PMES18
PMESS1
PMESS2
PMESS3
PMESS4
PMESSS
PMESS7
PMESSS
PMESS9
PNTR1
PNTR1Q
PNTR11

PNTR12

PNTR13
PNTRL4
PNTRL5
PNTR316
PNTR17
PNTRsS
PNTR19
PNTR2

PNTR2#
PNTRZ1
PNTR22
PNTR23
PNTR24
PNTR25
PNTRR6
PNTR27
PNTR28
PNTR29
PNTR3

PNTR3D
PNTR3Y
PNTRY¥Z
PNTR33
PNTR34
PNTRY5

8781
g147
21
(YIYs
8345
g364
2073
8778
1147
1326
1343
9674
23%¢
2774
1766
063
2064
pees
1
Y
ge70
an7y
@872
pPa3
ge27
ee3g
2231

ee32

g033
peds
po3s
anxs
a3
posg
111
B4y
2042
o3
g4
043
pB4s
Q182
2163
2164
2165
ppps
2166
2147
po4y
#485¢
gosy

pes2

PALLE

PNTRSS
PNTR3E
PNYRIO
PNTRS
PNTRAD
PNTR4L
PNTR42
PNTRAS
PNTRA4
PNTR4S
PNTR4S
PNTRAT
PNTR48
PNTRA?
PNTRS
PNTRS
PNTR?
PNTRS
PNTR9
POSIT
PRINT
PRO338
QUEST
RANCON
RAND1
RAND2
RAND3
RANDEX
RANGEN
RANSAY
RANTAD
RANTBL
RANTND
RDCOMP
ROF
RECORD
REWIND
RFO8
RF BBEX
RFB8PR
RFO8RD
RF 8BRE
RFB8R]
RFBBWR
RFEBWT
RIB
RIF
RMOS
RM@BEX
RMOBPR
RMBBRD
RMBBRE

visg

2893
20%4
"
e
283
1
2040

1327

1330
2783

P04
a8

286y
agez
2287
PR3
gw24
seRs
ae2s
2344
2277
3163

2273

243p
2444
2539
2654
2427
240¢
2443
2413
2433
2442
1229
6244
2150
1249
p662
pEL7
2167
1464
528
0524
158y
1521
6234
6224
2627
0510
2145
14080
2556

= A8=MAR=7Y

RMDEN?
AMEBWR
RMP
SCAN
SEARCH
Skie
SPCFud
START
TEMP
TEMPY
TESTY
TRACK
TYPE

"y

9519
1Y} 1)

4244

2088

1089

53133
2112
o202
2174
2172
8327
142
2643
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CRRGRS DETECTEDS 8§
LINKS GENZRATED) 8
RUN-TINE! 36 SLCONDS
3N CORE USED
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