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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 preperly interlace dota breaks from severai peripheral devices to the PDP-8 computer.

It does this by exercising several data break devices simuitaneously .

2. REQUIREMENTS

2.1 Equipment .

Fomily~of-8 Computer and
DMO1 Data Break Multiplexer, plus ot least one of the following

TCO1 DECtape and/or
TC58 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

areq !mdiareas in other memory banks (if available) for data storage.

2.3 Preliminary Programs

The oppropriate 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.



STARTING PROCEDURE

Control Switch Settings

The follc.awing is a table of AC Switch seftings and their action on the program.

AC Switch Set As Action on Program
0 i Den't halt on hardware errors
0 Halt on hardware errors
i 1 Dan't halt on data errors
0 Halt on data errors
2 1 Don't print hardware errors
e Print hardware ervors
3 1 Don't print data errors
0 Print data errors
4 1 Look of ACS5 for disk/drum transfer
direction ‘
0 Ignore ACS5
5 1 Write
0 Read
é 1 Suppress DECtape exercising
0 None
7 1 Suppress MAGtape exercising
0 None
2] 1 Suppress disk/drum exercising
0 None
9 R
0
10 1
0
H i Freeze memory field
0

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 fo interrogate the operator.

b. Restart ot Jocation 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.
e, ' Load program into memory bank 0 using the "standard binary loader.”

b. Mount onfo a DECtape ransport o reel of DECtape which has the standard mark and
timing frack format (2702 blocks, 207 words each). Set the transport selector to 8, set switch to
WRITE ENABLE, sef switch to REMOTE.

¢. Mount onto a MAGtape transport a reeil of MAGtape which is certified to operate at
800 bpi with the "write=lock" fing in {able to write). Set the transport selector to 0 and ON LINE.

d. Sef up the DF32, disk 0, 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.
j. Set ACS per Section 4.1 (normali setting is 00C0).
k. Depress START.

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

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

s, OPERATING PROCEDURE

5.1 Operational Switch Settings

See Section 4.1



5.2  Subroutine Abstracts

None

5.3 Progrom and/or Operator Action

After setting up the I/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 consisfe;\ﬁy has
orrors, it moy be “tumned off* by setting to 1 its ACS (see Section 4.1, ACS 6~8).

6. ERRORS

8.1 Error Typeouts

Since all ervor typeoufs occur with the program interrupt facility off, a DECtape timing
ervar will generally oceur if any non-DECrape error has been typed out, Normally, the DECtape
timing scror caon be ignored under these circumstances.

8.1.1 Hardware Errors

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

ﬁn error shotus bits for the various devices.

&.1.1.1 DECtape Errer Status (TCOT) -

[0“ 213 415 7[8 9 {10 11|
E‘rtor Fiag\ Memory ﬂeld register T
2:: ;T;::‘; Error T:mma Error DECtape Flag
Parity Error
Select Error

6.1.1.2 MAGtape Error Status (TC-58) -
of1f{2(3{ajs5]el7{8]ojtr0of n}

: -
Er#or Flug ; i LMAGfape FLAG
-Tape Refwindmg | Bad Tape
Beginning of Tap . Data Request Late
* Hlegal ._—__0_“] Record Length Incorrect

Parity Error Read Compare Error
End of File — End of Tape




6.1.1.3  Drum Error Status (RM08) =

lofrf2f3l4 5}:5{7{319] 10| 1ﬂ)

: :
Data Timing Error ‘
Parity Error Drum Sector Counter

6.1.1.4 Disk Error Status (DF32) -

o1 i2i3f{4(5{6]7 8|9 fm0]n|

¢ i R
Photo~Sync t Computer LParity Error

Mark ‘ Extended Non-existent Disk/
| Address write~lock on
Disk Extended Data Request Late

Address

6.1.1.5 Disk Error Status (RFO8) ~

toli1l2]3]4]s5!6l7]8{9 w0 ln |

L : - - L .
Photo-sync Intercupt Computer Parity Error
Mark Enable Extended Non-existent Disk

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

$.1.2 Daqurrors

Datd error typsouts present the following information:
a. Offending Device (DECtape, MAGtape, DISK/DRUM
"b. Memory Field.in which error occurred
Address of "Good" Data ("GADD")
Good Data ("GDAT")
Address of "Bad" Data ("BADD")
Bad Data ("BDAT")

o O O
- . .

-
.

6.2 Error Halts

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



6.3 Error Recovery

" To racover from an error halt, depress CONTINUE, If it was o data error, the program will
continue until another data error is found fer the device, or until all the data hes been checked. If
it was o hardware error, the program wiil attempt to perform the function again, except a non-existent

disk errar which is not recoverabie.

7. RESTRICTIONS

7.1 Starting Restrictions
None

7.2 Operating Restrictions
None

8. MISCELLANEQUS

8.} Execution Time

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

except for errors.

9. PROGRAM DESCRIPTION

- 90 Intefrogation

The first function that is performed by the program is interrogation. The operator is

questioned by the program fo defermine what peripherals are to be exercised.

9.2 Initialization

-Next, initiclizotion fokes place. Random memory fields {if applicable) are selected for
the devices being tested. The DECtape is initialized by éau%.ing it to move to the end zone af the
beginning of tape. The MAGtape is initinlized by causing it to rewind fo the beginning of tape;
tests are also made at this time to assure that the tape control is ready end tha? the tape transport is
also ready (and exists). A two word fransfer is made to disk or one sector to the drum to 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 are obiained from a random numbsr generctor and are stored
in an output buffer in memory {some memory bank). This is done with Pl off.

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

c. The data is written on DECtape inio the selected block (and the two following). While
this is toking place, the PI focility is turned on fo allow interrupts from any 1/O devices in use.

d. Afrer the dota is written, the information is read back from the selected block {5) into
an input buffer in the same memory bank data was written from. This takes place with Pl on.

‘ e. The data wriften is compared with the data read fo see if any errors occurred. This
is done with the Pl on. Any discrepancies will be reported on the teletype {unless suppressed) and
will cause error halts {unless suporessed).

f. A new dota 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 sfored
in an output buffer in memory (some memory bank). This is done with the Pl on.

b. The data is writfen on MAGHape in an area not previously writien on by this program,
- ‘While this is taking place, the PI faciiity is furnad on to allow interrupts from any 1/O devices in use.

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 is accomplished by rewinding the MAGtape to "BOT,"
qucmg forward as many records as necessary to get to the dato, then reading it into memory. This
is done with the Pl on.

d. The data written is compared with the dafc 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.

e. The data on 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 Error.

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

9.5 Disk/Drum Exercising

The éiercising of disk/drum follows this procedure:

a. Six hundred (octal) words are obtained from a random number generctor 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 into an input buffer in the same
memory bank data was written from. This takes 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. A new data field is selected for data transfer for disk/drum. The program then returns
to Step o (above).

1f a 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 fransfer are used as buffer

areds.

DECtape Output Buffer 3200 - 3777
MAGtape Qutpuf Buffer 4000 ~ 4577
Disk/Drum Qutput Buffer 4600 - 5377
DECtape Input Buffer 5400 - 8177
MAGr#ape Input Buffer 6200 - 6777
Disk/Drum Input Bouffer 7000 - 7577

2.7 Display Exercising

The exercising of the display is handled quite simply. The 338 is initialized by clearing
the “initial conditions®, ond the beak 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, couses 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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4693
083
#6111
4612
4615
4621
4622
6624
$6d2
8024

popL

64603
4605
65611
6612
(134
4636
662

4622
$626
64641
6645
4616
6643

4761
6762
6764
6766
6771
4772
4774

8781
6711
8721
6742
4744
6746
4786
4722

LY
4202
6214
4224
6234

PALLS

/J0RUM

DRCR=6403
DRCH» 6405
DRCFa681]
DREF6612
ORTSE6613
DRSE=6624
DRSC=6622
DRCN®=66824
DRES®6612
DRFS=6624
/018¢C

NCMAR66RY
DMAR® 6603
DMAKRS66ES
DCEA=6614
OSAC-6612
DEAL®G661S
BEACH6EL6
DFSEn662Y
DFSCe6622
DMACE6626

pCIMs6611

DIML=6618
DIMA=6416
DXAL®6EAT

/7CR%
DTRARG764

DTCA=6762,
DTXAZ676

DYLAEG6708
D1SFe6774
DYRB=6772
nYLB=6774

/7C58

MTSF=6704
MTCR3671%
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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poass
pog2

dea3
P24
2085
2né
pae?

ep2eo
geail
goaz2
2223
Boa4
292%
Bp2é
pee7
2038
2031
9032
g2e33
o34
PR35
ge36
o837
ppaR
2041
on42
2043
244
D45
gadd
Bo47
gase
PB%1
252
Pp53
pp84
pPash
2086
eps7
2869
Bo6)
goe62

2343
B0e4
62es

PrIY R

2884
5402
2000

2322
22%4
131
akng
2724

2020
200¢
popR
geae
25639
2654
2728
1501
1481
1416
1480
2643
2735
2755

2637

2112
8644
1240
1255
2444
1267
4047
2277
2645
1266
2383
goep
2610
2627
go4s
9682
2634
1331
1343
g345%
8385

Xoes
1545
a7y

RAMF 26244

PALLD  viey 26-MAR-7% 911y pactl;-x

/DISPATCH TO PI SCAN FLAG ROUTINE

a3

s
/POINTERS,

PNTRY,
PNTR2,
PNTRI,
PNTR4,
PNTRS,

.2g
DYFELD,
MTFELD,
DDFELD,
PNTR6,
PNTR?,
ANTRS,
ANTRO.,
PNTR14,
PNYR11.
PNTRL2,
PNTR13,
PNTR14,
PNTR1S,
PNTR36.,
PNTR17.,
PNTR48.,
PNTRLY,
ENTR2D,
PNTR21.,
PNTR22,
PNTR23,
PNTR24,
PNTR25,
PNTR32,
PNTR33,
PNTR34,
PNTR3S,
PNTR36,
PNTR38,
PNTR39,
PNTR4D,
PNTR41,
PNTRA2,
PNTR48,
BENTR49,

PMESSL,
PMESS2,
PHESS3,

JMP 1 .3

CAN
GOBS OF POINTERS
MESAGE
INPUT
RANGEN
GET
DOOATA«6

g /DECTAPE EXTENDED MEMORY PIELD
2 /MAGTAPE EXTENUDED MEMORY FIELD
2 /D1SC OR DRUM EXTENDED MEMORY FIELD
EXIT _ ,
RANDS

HDDATA

RFEHUR

RFABRO

RMPBUWR

RHBBRD

DOFLAG

DF32UR

DF32RD

DYFLAG

SPCFWD

MTFLAG

REWIND

MTERR

RAND1

DTRITE

DTREAD

PRINT

TYPE

MTWAIT

CRLF

DECTAP

MAGTAP

RM28

pF32

RFP8

MEMORY

DTSAVE

DTREST

NODISC

Die33s

MEBSBL
MESS@Z
MESSOJ
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/0MDL CXERCISER = TAPE 1 . PALLS ~ Vi€1  24=MAR=71 ==~ 9319 - PAGE 13

152 0088  RECORD, & /NUMBER OF RECORDS WRITTEN ON MAG TAPE
2151 @008  DOSYAT, @ /0RuUM OR DISC STATVUS

0152 @oRae ORMSEC, ® ZORUN SECTOR COUNTER

2153 ooed CHAR e JCHARACTER FROM KEYBOARD

p184 5433 JMPDEC, JMP 1 PNTR34 /JUMP T DECTAPE STARTER
9185 5432 JMPMAG, JUMP 1 PNTR3S /JUMP 1O MAGTAPE STARTER
B156 8453 JMPRMB, JMP | PNTR36  /JUMP TO RMZ8 STARTER
8157 9454 JMPD32, JMP 1 PNTR3S /JUMP TO DF32 STARTER
2140 5455 JMPRESB, JMP I PNTRI9 /JUMP TO RFEBB STARTER
21861 5462 JHP330, UMP I PNTR49

p162 @000 FELD, @ /NUMBER OF EXTENDED MEMORY F1ELDS
2163 16082 DIPNTR, DTEXER /POINTER 1O DECYAPE EXERCISOR
2184 2000 MTPNTR: MTEXER /POINTER TO MAGTAPE EXERCISER
P165 @51p RMBBPR, RMBSEX /POINTER TO RMBS DRUM EXERCISER
p186 0526 DF32PR, DF32EX /POINTER T0 DF32 DISC EXERCISE
P167 9517 RFOBPR, RFEBEX /POINTER 7O RFS8 DISC EXERCISER
#1788 @0ap DTCNTR, @ /DECTAPE LOQP COUNTER

2171 00OD TEMP, P /TEMP STORAGE -

2172 oo TEMPL, @

@173 0020 MTCNTR, 2 /MAGTAPE LOOP COUNTER

p174 @Rap DOCNTR, 2 /DISC OR DRUM COUNTER

$175 ©PBR LOOK, @ /BLOCK LOOKED FOR

9200 a209
g208 %207 STARYT, UMP INTERR /INTERRQGATE OPERATOR
g201 @ooo [4) /{DECTAPE) THESE AND'S MAY BE REPLACED
‘B2g2 000 g /{MAGTARPE) BY JUMPS
0203 2000 2 Z(D1SC OR DRUM) IF THWESE DEVICES ARE AVAILABLE
gepa  goew 2 /(338 DISPLAY)
2295 4021 10N . /TURN ON P!
p2g6 Beps JMP . /1BLE MERE WHEN THERE 1S NOTHING BETTER TO DO
/INTERROGATE THE DPERATOR ABQUT MACHINE CONFIGURATION
g2p7 Y200 INTERR, €LA ZINITIALIZE STARTER JUMPS TO AND @
248 3281 DCA START+1
p211 3282 DGA START»2
p242 3203 DCA START*3
g213 3204 DCA START#4
P14 41063 TAD- PMESS]
#2415 4403 JME | PNTRY /TYPE OUT HEADER
@216 4064 ASKY1, TAD PMESS2
217 4483 JMS 1 PNTRL /ASK OPERATOR ABOUT DECTARE
p220 4327 JMS TEST
g221 8225 JMP ASK2
g222 G216 JMP ASKY
g223 41154 TAD JUMPDEC
p224 3281 DCA START#S,
p225 3066 ASK2, TAD PMESS4
p226 44D3 JMS 1 PNTRY /45K OPERATOR ABOUT MAGTAPE
@227 4327 JMS TESTY
P232 5234 JMP ASK3
po31L 8225 JHP ASK2
232 1188 TAD UMPMAG

p233 3202 DCA START+2

—/:
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2234

2235
236
237
p248
L
0242

2243
2244
8248
£2446
0247
2258
g2%1
ga%e
8253
9254
2285
82846
9257
. 0268
2261
B262
2263
2244
2265
p2es
pae?
8270
p271
9272
@273
274
ga27s
8276
0277
o300
2301
2382
2383
2304
2305
a3pé

9387
2318
2311
8312
2313
8314

1063
4423
4327

5243

5234
1163
3204

1047
4423
4327
5283
5243
1156
3203
5272
1070
4403
4327
8263
5293
1187
3203
5272
1871
4423

4327

8272
5263
1160
3203
1072
4403
4327
5383
5272
1073
A4p3
4404
5277
7184
7006
3162
445p

1134
sepp
1115
3010
4405
0123

ASK3,

ASK4,

ASKS,

ASKS,

ASK?7,

PALY

YAD

JMg
JMs
JHP
Jne
TAD
o] }

TAD
JMS
JMS
JnP
Jne
TAD
0cA
JHP
TAD
JNS
JMS
JHP
JHP
TAD
0CA
JHP
TAD
JMS
JMS
JMP
JMP
TAD
DCA
TAD
JHS
JMS
JMP
JHP
TAD
JHS
JMS
JHP
RAL
RTL
DCA
JHS

2 visy

PMESS3
1 PNTR1
TEST
ASK4
ASK3
JUR338
START+4

PMESSS
! PNTRY
TEST
ASKS
ASK4
JMPRMB
START+3
ASK?
PMESS?
I PNTRY
TESTY
ASK#S
ASKS
JMPD3Z
START»3
ASK?
PMESSSE
I PNTRY
TEST
ASK?

‘ASKé

JMPRBS

START+3

PMESS?
I PNTRS
TEST
6
ASK?
PMESY1D
1 PNTRA
1 PNTR2
=3
cLL

FELD
I PNTR3Z

24~MAR~TY xel®  PAGE 44

7ASK OPERATOR ABOYT 338 DISPLAY

/ASK GPERATOR ABOUT RMBE

/ASK QPERATOR ABOUY DF32

/ASK OPERATOR ABOUT RF#8

/ASK OPERATOR ABOUT EXTENDED MENORY

/ASK HOW MUCH

/POSITION BITS

/STORE NUMBER OF EXTRA MEMORY DBANKS
/CR-LF

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

TAD
nCaA
TAD
beA
JMS
AND

Kep20

@

MB223
9

I PNTR3
KBE78
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1335
#3346

8337

p329
LDL$Y
8322
2323
2324
8325
2326
2327
2332
331
2332
8333
8334
2335
A336
8337
P340
g341
0342
3343
BI44

2345
B246
8347
p38e
p3IBL
p3%2
8353
B384
p355
B356
2357
P340
P34l
p3p2
2383
2384

2385
8366
2367
2379
p371
9372
B373
2374
375
B376

Jage
1162

RIS

1400
7740
8313
2898
2012
$313
5201
220
4832
4406
3153
1153
1146
7650
5727
2327
4193
1117
7650
2327
9727

7200
6616
7009
3151
1151
7012
7629
5423
1364
4403
1151
4445
445g
7492
8362
3062

7200
4145
7330
6155
7289
1376
6165
7200
8285
3141

PALY

ekof |
TAD
- cla
TAD
SHA
JHP
152
1.4
JMP
JMP
YEST, ]
KCC
JM3
DCA
TAD
TAD
SNA
JHP
182
TAD
TAQ
SNA
158
JMP

8 viég

1 8.
FELD

18
S2A CLA
]

18

,~12
START e}

] PNTRA
CHAR
CHAR
MB314
CLA

1 TESY
TEST
CHAR
MP334
CLA
TEST

1 TEST

24=NAR=73 9119 PaGE 3-8

IN-NB?
JYES
/NO, INCREMENT

/Y"YES?

/YES, INCREMENT
/THEN EXIT

/PROCESS POTENTIAL NON-EXISTANT D]BC ERROR

NODISC, CLA
DEAC

NQP

0CA

TAD

RTR

SNL

JHP

TAD

JMS

TAD

JM8

JMS

HLT

. JMP
PMEL1A, MESS

DODSYAT
DDSTAT

CLA

1 PNTR6

PME11A .
1 PNTRY

p0STAY

1 PNTR24
1 PNTR33

0"'1
11

/READ DISC STATUS

/NON-EXISTANT DISC ERRORY
/NOLEXIT
/YES, TYPE QUT HEADER

/TYPE OUT STATUS WORD
/CReLF

/87Qp

/NON-RECOVERABLE ERROR=-REBTART

/338 DISPLAY STARTER ROUTINE

D1S338, CLA
6145

cLA CLL CML RAR

6455
cLA
TAD
6165
CLA
JHP
PRO3

o4

START+3
38

/SET DISPLAY INITIAL GONDIITIONS TO @
/SET AC TD 4000 »
/CLEAR BREAK FIELD REGISTER

" /GET STARTING ADDRESS OF 338 PROGRAM
JLOAD DAC

-3



sOMD Ext. . ISER = TAPE 1

p400
gapi
04p2
2403
244
2405
gape
04p7
24482
2411
0432
2413
2ag4e
0415
2416
gay7
2422
gagy
2422
2423
g424
2425
2426
gag?

2430 -

2432
ge32
2433
Ba34

2435
page
2437
paag
gasl
EX Y
2443
gadd
2445
2446
2447
2459
pasi
8452
P453
2454
9455
gabe
pas7
2489
ga61

300

7200
YT}
4133
3407
7624
2135
7640
5423
7604
@124
7649
9365
4335
4901
1ios
3215
1114
3844
1239
{822
3226
4424
4201
3444

62084

2015
8225
6092
4347

5235
6601
7604
piss
7649
9423
5243
6601
4335
6091
4114
3014
1113
3015
1185
3174
1264
1022
3260
#2001
1414

a4

/D1ISC OR ODRUM EXERCISER

DDEXER,

DORITE,

DDREAD,

PALLD  vidg

cLA

6403

TAD
0CA
LAS
AND
SZA
JMP
LAS
AND
s
JMP
JMS
10N
TAD
DCA
TAD
DCA
TAD
TAD
DCA
JME
coF
DCA
COF
158
JMP
10F
JMS

JMP

6624

LAS
AND
SEA
WJMP
JHMP

6601

JMS
10N
TAD
DCA
TAD
DCA
TAD
DCA
TAD
TAD
DCA
CoF
TAD

SKipP
1 PNYR3

Kggie
cLA

1 PNTRS
KP2o8
CLA
o0LoOP
DDSAVE

K7209

1 PNTR?
I 14

15
5

DDREST

Kpoig
CLA
1 PNTR6

DOSAVE
BUFF3

24-MAR-74 vil9 FAQE &-0

/CLEAR EF7 ANO DONE

/SUPPRESS DISK OR DRUM?

/YES, EX}Y
/B]T 4 SET?
/YES

/SAVE Pl STUFF

/STORE DATA IN OUTPUYT BUFFER

/DONE
/NO

/RESTQRE PI STUFF

/WRITE DATA ONTO DISC OR DRUM
/CLEAR FLAGS

/SUPPRESS DISC QR DRUM?
/YES, EXIT

/READ DATA FROM DISC OR DRUM
/CLEAR FLAGS

/SAVE Pl STUFF

/TURN ON INTERRUPT

/0UTPUT BUFFER

/INPUT BUFFER

/COUNT

FCOMPARE DATA QUT WITH DATA N



/OMB1 EXe. JISER = TAPE ¢

2462
8443
Bass
pass
P4aes
24¢7
2479
gary
p472
2473

2474
2475
g476
2477
8580
521
252
2503
ASe4
0505
L1 1)
esa7

2519
9511
#5412
0513
8544
@815
516

2517
o5
g521
522
2523
2524
8525

pB26
B527
a53¢@
531
2532
B5X3
B534

7043
3415
6201
7449
4425
2174
5269
7624
142y
7639

LEL L
4424
#1123
3822
1162
7R41

1822 -

7749
8275
6Bp2
4347
5200

1315
3235
1316
3243
5200
4439
4431

1324
3235
1325
3243
5200
4426
4427

4333
3235
4334
3243
5260
4433
4434

- . PALLR

cla
TAD
cor
SEA
JMS
188
JMP
LAS
RAR
.1 48

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

118

1 PNTRS

DOCNTR
"13

CLA

i1
I PNTR?
Kee7e
DOFELD
FELD

DOFELD
S2A CLA

-
.

DDREST
ODEXER

vieg

24-0aR-74 B 221

/760007

/NO, OATA ERROR
/DONE?

/NO

/CHANGE MEMORY FIELD?

/NO
/YES

/RESTORE PI STUFF

/RM28 DRUM EXERCISER SETUP ROUTINE

RHOBEX, TAD
DCA
TAD
DCA
Jup

AMBBRI, JMS 1 PNTR1Y
I PNTR32

RMOBRE, JMS

RMABR]
DDRITE
RMIBRE
DOREAD
DDEXER

/RF@8 DISL EXERCISER SETUP ROUTINE

RF2BEX, TAD
DCA
TAD
bCa
JMP
RFOBRI, JHS
RFOBRE, JMS

RF28R]
DORITE
RFBBRE
ODDREAD
DDEXER
1 PNTR®

I PNTRiO

/0F32 DISC EXERCISER SETUP ROUTINE

DF32EX, TAD
DEA
TAD
DA
JMP
DF32RT, UMS
DF32RE, JUMB

DF32R1
DORITE
OF 32RE
DDREAD
DDEXER

1 PNTR14
1 PNTRLS

PAGE 17



/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
J3s2
1456
3363
1929
3364
$73%

pesp
1361
3164
1362
3145
1363
IA%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
0Ca
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, )
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 DDREST

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,



/OM81 EXERCISER. = TAPE 1 -

26318
2641
gs12
P&y
B614
f615
2616
11y
ps29
pez1
8622
2623
2624
2625

2626
0627
630
P63l
2632
2633
2634
‘2635
B636
2637
P640
8641
642
p6a3

goad
p645
LY T)
D647
2658
P651
peB2
2683
2684
B655
pesé
687
Pese
86614

7200
3159
1119
6714
T482
4736
6721
7402
7208
0722
1164
3437
5625
8203

204
7281
8624
1114

- 4685

tie1
5645
1165
3432
1108
3704
17285
3783
5626

7244
3475
1114
3476
1137
6615
7288
1149
6605
1166
3432
1386
3704
5244

PALLI®  Vi41" - 24=MAR-T7% T 8t19 - PAGE L9

IMAGTAPE STARTER ROUTINE

MAGTAP,

MYHLTY,

MTHLT2,

cLA

DCA RECORD - /CLEAR RECORD COUNT

TAD KOD14 :

MTER ©. /SKIP IF MAG TAPE CONTROL READY
WLT

MTLC ZLOAD COMMAND REGISTER WITHM "REWIND, ENABLEW
KTTR /SK1P IF MAG TAPE UNIT READY
HLT '

CLA

MTGO /60

TAD MTPNTR

DCA | PNTRiS

CUMP T ey

START+3

/RME8 DRUM STARTER ROUTINE

RMES,

START+4

CLA TAC

DRFS /LOAD SECGTOR COUNTER TO 4
TAD BUFF3

DRCW /LOAD CORE ADORESS, WRITE
TAD ORUMAD

DRTS /LOAD DRUM ADDRESS, INITIATE XFER
TAD RMEBBPR

DCA T PNTR43

TAD K7208

DCA | PNTR46

TAD . PNTR4?

DCA 1 PNTRAS

JMR 1 RMO8~}

/DF32 DISC STARTER ROUTINE

pF32,

CLA CMA RAL

DCA 1 K775 /8ET UP W,G,

TAD BUFF3 :

DCA 1 K778% /SET UP (,4,

TAD DISCEA

DEAL /L.0AD CONTROL WITH DISC EXTENDED ADDRESS
CLA

TAD DISCAD

DMAK /LOAD DI8SC ADDRESS AND WRITE
TAD DF32PR

DCA 1 PNTRL3

TAD JMPCON

DCA 1 PNTRAS

JHP RMBB-42



/8M@1 E._.CISER = TAPE 1 PAL1E . Vi6L  24-MAR-71 . 9119 . PAGEL 1-18
‘ JRFBB  DISC STARTER ROUTINE
B662 7244  RFBS, CLA CMA RAL

663 3475 DCA )] K?758 /SEY UP uC

pees 1144 TAD BUFFY

P65 34748 DCA 1 K7793% /SET UP €A

B666 1143 TAD INTERN

B647 6615 DIML /SET UP INTERRUPT ENABLES
670 3162 TAD TRACK

P671 643 DXAL /LOAD DISC EXTENDED ADDRESS
672  L24P TAD DISCAD /LOAD DISC ADDRESS AND WR]TE
2673 4625 LTY

2674 1147 TAD RFBBPR

8675 3432 DCA 1 PNTRLS

ger6 1133 TAD SKIP /SET UP SK]P CHAIN

2677 3783 DCA 1 PNTRAS

708 4705 TAD I PNTR47

g7gr  37p4 DCA I PNTR46

gre2 5626 JMP 1 RMBB=1 /RETURN TO START+4

2783 2626 PNTRAS, EX]T~2
A7p4 2627 PNTR46, EX]T~1
g705 2624 PNTRA7, EX1T-4

g706 5441 JMPCON, JMP | PNTRAS

/DF32 DISC WAIT FOR FLAG AND NO ERRORS SUBROUTINE
B7p7  Q9OBR DF32WT, @

P718 4432 JMS 1. PNTR13 /WALT FOR BISC FLAG
0741 6621 DFSE /ANY ERRORS?
B712 7419 SKP /YES

9713 8707 JMP 1 DF32NT /NO

P714 76024 LAS

g715 78206 RTL

2746 7519 SPA /PRINT ERRORS?
8747 5334 JMP HALT4=E /NO

g72e8 7209 clLa

8721 64616 DEAC /READ STATUS
8722 7080 NOP

p723 3151 DCA DDSTAT

p724 4375 TAD PMES1Y

2725 4403 JMS 1 PNTRY /TYPE OUY WEADER
P726 4151 TAD DDSTAT

8727 4445 JMS 1 PNTRZ4 /TYPE OUT STATUS WORD
$730 44859 JMS 1 PNTR33 /CRLF

2731 7604 LLAS ‘
8732 7708 SMA CLA /HALT ON ERROR?
8733 7462 RALT4, HLT IYES

2734 8707 JMP 1 DF32HT ZEXLT

/DF32 DISC WRITE SUBROUTINE
8735 @009 DF32uR, ¢



/8L L _ACIBER « TABE - PA.i?  vi83  2aveakeTs L 9.19 PaBg 318

873¢ 7280 b |

#2737 31185 *Al » 7200

740 34)9 0Ca 1 «7739 ‘HEY JP W, C

8742 12114 a0 8yl

B742 3476 0Ca ' x77%% - LI L Y |

9743 022 *AD DODFE.D sCUMBINE & ST ZORE WEMORY SIELD
8744 11%7 TAD DiSCEa FAND 7S Ex7ENOED aQORESS
2745 06315 DEAL FANG THANSEEFR TD CUISC CONTROL
87406 7289 CLA

8747 ALAS YAD DISCAD

2730 ¢08% DMAN /L0AD D1SE ADDRESS AND WRITE
2791 4387 JMS DF32uY C /WAlT FOR 5ISC FLAS

@782 482 o1 4 /ANY EARORS

p783 8338 JMP DF324Rey  /YES, REPEAT FUNCTION

2764 8735 JMP 1 OF32WR 7EX?

7/DF32 0ISC READ SUBROUTINE
2785 QP20 OF32RG. 8

9786 200 CLA

£787 410% TAD k72€8

8748 3475 DCA | %7758 7SEYT UP wC

0761 41113 YAD BUFFS

p762 3475 DCA 7 K773% /SEY UP ca

2763 1022 TAQ DOFELD STOMBINE DISC T nRE MENORY FIELD
9764 4137 TAD I STFfa ZAND C1S7 Fx ianFQ anJRESS
#7645 6615 DEAL 7AND REER TU D SC CUNTROL
Bres 208 cLA

2707 L14p TAD DiSCAD

2770 4603 DMAR 7.GAL TSC a_ URESS AND READ
27y 4307 JMS OF 32wY /HALT FOR JISC FLAG

gr72 6021 1% 13 /ANy ERRQRS?

"3 8354 JMP AF32ADeq /YES, REPEA" FUNSYION

¢-vd 8'35 JMP  DF32RM JEXTT

2775 3082 PMES11. MEBS1Y

0°%e @o@a KQ6g4., goda ST RENTERT woayg, ENMaBE

1OMBL - TAPE2
1008 «1200
/OECTAPE SEARCwW ROUTINE

ices o000 SEARCH. 2

1201 3346 YAl FOUNDed

.9e2 3502 nUAa  K775% J8EY US BLOCK NUMBER T2 Q6 T2 FOUND
1803 1358 *AD k@di4 /o o SEARUW, NO®RF, REY, ENABLE
.pea 6’66 STLA SL0AD

%zzs a7e NTL8 JCLEar w

LoB6 4835 JME 1 PaTHILA FWATY e DS ARE TAG

1@ a2 nYRB /REAT F

1838 708 RY.

81l 7789 SMa - EE TN M

212 %230 MR

1013 1394 AL voAm Y .y

1014 & »s TR ARG UNG

@15 Nege ¥ SLARCHeSH



/0M82 EXEnCISER « TAPE 3

1916
1017
182¢
1021
1222
10823
1024
1025
1026
1227
1832
193l
1832
1033
1934
1035
1836
1837
1040
19041

1942 ..

1943
1944
104%
i1g46

1pa7
- 1288
1051
1952
1253
1g54
1035
1856
1857
1088
1961
62
1863
1964
1045
1266

1047
ip7e
1871
1g72
1873
1274
1875
1976
1877

0772
7700
8223
4307
8203
4761
79026
7896
yz08
1343
7041
11728
7492
8243
7941
7420
13%2
7628
1103
8744
8206
7620
8241
6764
5600

gene
4220
4337
5250
1029
§774
1355
6764
1105
3501
11087
3502
4307
4337
525
5647

2080
4200
4337
5278
1920
4774
4381
8764
4109

LOCSED,

/DECTAPE RELAD SUBROUTINE
?

DTREAD,

- PALLEB - vidy

pTeg

SMA CLA
JuP 43
JMS DTRALY
JMP SEARCH*Y
DYRA

RTL

RTL

CLa

TAD FOUND
cla

TAD LOOK
SNA

JMP LOCBED
CIA

SNL

TAD Kgagz
SNL CLA
TAD KD4@e
DTXA

JHP SEARCH®S .

SNL CLA

J"P 0'3

DYXA

JHMP 1 SEARCH

JMS SEARCH
JMS DTERR
JMP =2

TAD DTFELD
DILB

TAD KP136
DTXA

TAD K720@
DCA 1 K77%4
TAD BUFFA4
DCA 1 K7758
JMS DTWAITY
JMS DTERR
JMP DTREAD=1
JMP 1 DTREAD

24-MAR=73 - 9139 PAGE 31-12

/READ STATYS 8

/BECTAPE ERAOR

/NO :

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

/MOVE DIRECTION

/BIT INTO LINK

/GET BLOCK NUMBER FOUND

/CURRENT BLOCK?
/YES, CHECK DIRECTION

/ND, TAKE 2'S COMPLEMENT ,
ZLINK 1S 1 IF BKWD AND NOT AT OR LOWER THMAN BLOCK
/ADD TWO TO ENABLE TURN AROUND

/TURN AROUND (3 BEYOND)?

ZYES

/CLEAR FLAG

/WALT FOR NEXT FLAG

/FgUND BLOCK FORWARD?

/N

/YES, CLEAR FLAGS

ZEX1T

/SEARCH OUT BLOCK

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

/SET UP CA

/WALT FOR DECTAPE FLAG
/ERRORS?

/YES, REPEAT FUNETION
JEXYT -

/DECTAPE WRITE SUBROUTINE

DYRITE.

B

JMS SEARCH
JMS DTERR
JHP -2
TAD DTFELD
prLs

TAD KALSH
DYXA

TAD K7208

/SEARCH OUT BLOCK

/L0AD MEMORY FIgLD REGISTOR

/CHANGE FROM SEARCH TO HRITE DATA CONT,
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70M@1 EXERCISER « TARE 1 © PALLE V1AL 24-MAR=7S . 9119 . PAGE 3~14

1154 @630 Ke602, o608 . /REVERSE, GO
1155 8614 HR&14, Bo6L4 /SEARCH, NORMAL, REVERSE, ENABLE
1186 2493 HESS18, 2403 /1.¢C

1197 &57¢ 6578 /5.8

1180 4094 4904 /SP,D

1161 0124 2124 74,7

1162 @Clag 9140 /AP

1163 9522 0522 /EsR

1184 2217 2247 IR0

1185 2249 2249 /RSP

1166 4116 1116 71N

1187 4022 age2 /5P.8

1178 8138 2136 ' /AN

1171 3348 1349 /K SP

1172 4009 4800 /SP,END

1209 *1209
/MAGTAPE READ SUBROUTINE

i2p8 gQoon MTREAD, 8

1281 4249 JMS REWIND : /REWIND TAPE

1292 4438 JMS 1 PNTRL7 /SPACE TO BEGINNING OF REGORD
1293 4356 TAD KD626 ,

1294 6716 MTLC : /LOAD CM HWITH "oDD,7CH,READ,ENABLE,BPO™ AND CLEAR FLAGS
1205 7229 CLA

i2p6 1185 TAD K7208

127 3477 DCA ] K77%2 /SET UP WC

1248 4141 TAD BUFF3

1211 3522 DCA 1 K7753 /8SET UP CA

1212 4021 TAD MTFELD

1213 6722 MTGO . ZL0AD EXTENDED FIELD REGISTER, GO
1214 4266 JMS MTWAIT /WAIT FOR MT FLAG AND NO ERRQRS
1245 4255 JMS MTERR /ERRORS?

1216 BZgl JMP MTREAD#1 /YES, REPEAT FUNCTION

1217 B6gp JMR 1 MTREAD /N0, EXIT

/MAGTAPE READ~-COMPARE SUBROUTINE
1228 ¢00Q RDCOMP, @

1221 4249 JMS REWIND /REWIND TAPE

1222 4436 JM3 1 PNTR17 /SPACE TD BEGINNING OF RECORD
1223 4355 TAD XP636

1224 4716 MTLC /LOAD CM WITH “ODD,7CH,RD COMP,ENABLEBBE™ AND CLEAR PLAGS
1225 7200 CLA

1226 4185 TAD K728%

1227 3477 DCA 1 K7752 /SET UP WC

1232 3112 TAD BUFF2

1231 1590 DCA 1 K7783 /3ET UP C4

1232 18231 TAD MTFELD

1233 4722 TGO /LOAD EXTENDED FIELD REGISTER, GO
1234 6266 JHS MTHALT AWALT FOR MT FLAG AND NO ERROAS
1235 4433 JMS MTERR /ERRORS?

1236 B221 JMP RDCOMP#Y, /YES,REPEAT FUNCTION



/0M31 Ex. CISER = TAPE 1 ORALLS V161 24=MAR=7L . 9119 . PAGE 1-13
1287 8620 MR | ROCOMP  /NC, EX1T

-

/MAGYAPE REWIND SUBROUTINE (ACTUALLY SPACE REVERSE)
1248 e0Pp REWIND, 8

1241 41254 TAD KB678

1242 6736 MTLC /L0AD CKM WITH "0DD.,7CH.SPACE REVERSE,ENABLE, 882" AND CLEAR FLAGS
1243 7220 cLaA

1244 6722 MIGO /8EY GO

1245 3477 DCA 1 K?7752 /SET UP ¥,B,

1246 4266 JMS MTHALIT JWALT FOR HT FLAS

1247 4726 MTRS _ /READ STATUS

1250 Y0de RTL

1291 77¢0 : SMA CLA /780717

1282 %243 JMP REWIND*3 /NQ, TRY ABGAIN

1263 8649 JHP 1 REWIND /YES, EXIT

12584 @676 K678, 0676 70D0,7CH,SPACE REVERSE,ENABLE,B2E

/MAG TAPE ERROR RQUTINE
1255 pbde MYERR, #

1286 4706 MTRS /READ STYATUS
1287 7500 SMA , /ERRORS?

1248 9243 JHP +3 /NO

1263 9136 AND K1200 /YES

1262 7649 ' SEA CLA /BOT?

1263 3255 182 MTERR /YES, NO ERROR
1264 7209 cLA

1265 5655 JMP | MTERR

/SUBROUTINE TO WALIT FOR MAGTAPE FLAG AND NO ERRORS
ZEXIT WITH TRANSPORT STOPPING

1266 @020 MTWALIT, @

1267 4437 JMS 1 PNTRL8  /WAIT FOR MAGTAPE FLAG
1270 4255 JME MTERR /READ MAGTAPE STATUS
1271 7448 SKP /ERRORS?

1272 8312 JMP HALT242 /NO

1273 7604 LAS

1274 7206 RTL

1275 7710 SPA CLA /PRINT ERRORS?

1276 53086 JMP HALTZ-2 /NO

1277 4786 MTRS

1300 3147 DCA MTSTAT

1391 1326 TAD PMES13

1302 4403 JME 1 PNTR /TYRE OUT WEADER

1393 4147 TAD MTSTAT

1394 4445 JMS | PNTR24 /TYPE OUT STATUS WORD
1385 4489 JM8 1 PNTR33  /CRLF

1306 7684 LAS

1397 7709 SMA CLA /HALT ON ERROR?.

1348 7482 HALTR, MWLT /YES



7DMBL EXERCISER ~ TAPE 3 . PALLG V141 24-MAR-7L 9118 FAGE Lels

1331 %66e JHP I MTHALY

1312 #4712 MTAF JCLEAR FLASS

1333 4727 - JM3 1 PNTR43 .

1314 P21 JON

1315 6722 MYTR /MAIT FOR

1346 9315 JMP -8 /TAPE TRANSPORT READY
1317  4R82 10F :

132¢ 4732 JMS I PNTR44

1321 Bés JMP 1 MTHALY
1322 poLR 0TAC, 4 ,
1323 e0ee DILINK, @

1324 9009 pYiB, 8

1325  290d¢ DYPC, A

1326 J1Be PMES13, MESS13

1337 Q132 PNTR43, MTSAVE

1332 2144 PNTR44, MTRESY

/DECTAPE SAVE SUBROTINE
1331 P83 DTSAVE, @

1332 - 1144 TAD AC /SAVE AC

1333 Y322 PCA OTAC

1334 1145 TAD LINK /LINK

1335 3333 DCA DYLINK -~

1336 41456 TAD 1 PNTR4A@ - . /MEMORY FIELD
1337 3324 pCA DTIB

1340 L1000 TAD B /AND LOC B
1344 3325 pDCA DIPC

1342 B731 JMP 1 DTSAVE

/DECYAPE RESTORE SUBROUTINE
1343 (QPe0Q DTREST, @

1344 3322 TAD DTAC /RESTORE SAVED AG

1345 3164 DCA AC

1346 4323 TAD DTLINK /LINK

1347 3145 DCA LINK

1358 4324 TAD DTIB /MEMORY FIELD

1351 3456 BCA 1 PNTR4D

1352 4325 TAD DTPC /AND LOC #

1383  X00P DCA @

1354 8743 JMP | DTREST

1385 @636  KP636, 636 /0DD, 7CH READ COMPARE, ENABLE, BG8
13B6 @626  KP626, @626 /00D, 7CH,» READ, ENABLE, 889
1387 @411 MESS17, 2411 7001

1368 2303 2383 /S:C

1361 4847 4047 /SF,0

1362 224p 2240 /RSP

1343 422 p422 /DR

1364 2515 2545 UM

1365 40BRA4 4604 /5P, D

1366 8124 9124 JhoT

1367 0140 8446 /48P

1379 @522 go22 JE»R



24~MAR~7Y . 93139 0 FAGE 1-17

/R0
PRSP
/14N
/59,8
JA»N
/K 5P
/SP,END

/COMBINE MEMORY FIELD
ZAND NUMBER OF SECTORS
/70 ORUM CONTROL

/LOAD CORE MEMORY ADDRESS,; READ

/LOAD DRUM ADDRESS REGISTER, [NITIATE XFER
/HALT FOR DONE FLAG AND NO ERRORS
/ERRORS? :

/YES, REPEAT XFER

/NO

/COMBINE MEMORY FIELD
/7AND NUMBER Of SECTORS
/TQ CONTROL

/LOAD CORE MEMORY ADDRESS, WRITE

71.0AD DRUM ADDRESS REGISTER, INITIATE XFER
/WALIT FOR DRUM FLAG AND ND ERRORS

/ERRORS?

/YES, REPEAT XFER

/NO

NO ERRORS BUBROUTINE

/WALT FOR DRUM FLAG
/ANY ERRQRS

/NO
/YES, PRINT ERRQRS?

/OMBL Ei CISER = TAPE & - - PALLE  vidl
1371 dey? 2227
1372 2249 2242
1373 {116 1124
1374 802 1902
1375 pQité 2116
1378 134p 1340
1377 4%2g ARGe
1408 014292
/RMP8 DRUM READ SUBROUTINE
14p0 0208 RM28RD, @
1421 7200 CLA
1492 4022 TAD DOFELD
1483 4122 TAD K3I0P8
1404 6624 DRFS
1405 7281 CLA IAC
1486 4113 _ TAD BUFFS
AA@T7 48R3 = DROR
1410 1141 TAD DRUMAD
1411 6645 DRYS
1412 4234 JH8 DRUMNHT
1413 4621 DRSE
1414 5201 JMP RMBARD#Y
1415 86pe JMP 1 RMZBRD
/RMBB DRUM WRITE SUBROUTINE
1416 @020 RMABWR, 0
1417 - 7200 CLA
14z8 4022 TAD DOFELD
1421 4122 TAD K3gBe
1422 6624 DRFS
1423 7281 CLA IAC
1424 Al14 TAD BUFF3
14025 4605 DRCW
1426 1141 TAD DRUMAD
1427 4645 DRTYS
1430 4234 JHS DRUMWT
1431  A621 DRSE
1432 8247 JMP RMPBWRsY
1433 8616 JMP 1 RMBBMWR
/0RUM HWAIT FOR FLAG AND
1434 @R0D DRUMWT, @
1435 4432 JMB 1 PNTRLS
1436 6621 DREE
1437 7449 GKP
1448 3634 JUP 1 DRUMNWT
1441 7604 LAS
1442 7006 RTL



ACVRn EuSECISER e TARE 4

1Y
L;‘l"a
X T ]

1245

P 1)
1447
1433
1453

2482

1483
1434
1455
1456
1437
13068

1482
LAA2
L4483
1444
14465
Land
1487
1479
el
1472
1473
L4748
1478
L4706
1477
1589

2521
522
1583
15¢4
1525
1526
1587
1510
1531
1512
1513
1544
2515
1546
1847
15249

7549
$25%

TEER

6612
352
13863
4433
1151

4445
4459
7604
7782
7492
5634

g )
1145
3475
1313
3476
1622
1143
H645
13458
4543
§148
pouS
4321
6621
56481
B2462

$089
1105
3475
1114
3476
1822
1143
6615
1142
6643
114p
605
4324
6621
5701,
3302

HALTS,

PALLD Vst
SR A

AP AL T332
T

DHER

0LA DDETAY
TAD PMEGLM
M8 1 PNTRY
TAD OSTATY

L4M3 1 PNTRZ24
JHS 1 PNTHY3
LAS

SMA CLA

HLY

SMP 1 DRUMNY

EERLEYE VST 919

PAGE L-18
/PRINT ERROAS.

FREAD STATUS

 JTYPE OUT HEADER

ZTYPE QUYT LRROR §TATUS
/CRLF

/HALT ON ERRORZ
/YES

JRFZB GISC READ SyBROUTINE

RFBARD,

g

TAD K72%@
DCA 1 K775E
TAD SBUFFS
DCA 1 w7739
TALD ODFELD
TAD [NTERM

A RELIN

TAD TRADK
BAAL

TAD DISGAD
DMAR

JHS RFA8YT
DF 8E

JMP 1 RFE8RD
JUP RFASA0#Y

FSET UP WG

F8ET UP CA

FUONBINE Q1SC CORE MEMORY FIFLD
JAND INTERGUPT ENARLES

FEND TEANETER TO DISC CONYROL

] (> VAR AW R ol S N
/%ﬂﬁﬂ W?bﬂ kK;wNJLH hswnnqa

/L0AD D1SC ADDORESS AND READ
JHATT FOR DISC FLAS

/ANY ERRORS?

/NQ

/YES, REPEAT FUNCTION

/RFE8 DISC WRITE SUBROUTINE

RFOBUR,

JRF@H DISC WAIT FOR FLAG
JUTRANSFERS CONTROL TO “OF32uTh

'/

TAD K7288
DEA 1 K7758
TAD BUFFS
DCA 1 K7754
TAD DDFELD
TAQ INTERH
DIML

TAD TRACK
OXAL

TAD DISCAD
DMAN

JHE RFgauT
DrSE

JMP 1 RFBBHR
JHP RFPBUR+Y,

/BET UP HC

Z8ET UP (A

/COMBINE DISC CORE MEMORY FIELD
JAND INTERRUPT CNABLES

/AND TRANSFER TO UISC CONTROL

/L.0AD DIBC EXTENDED ADDRESS

ZL0AD DISC ADDRESS AND HWRITE
FHATT FOR BISC FLAG

/ANY ERRORS

/N0

IYES

AMD MO ERRORS SUBROUTINE
IF ANY ERROHRS)



/0%8y  ERCISER - TAPE 1
" goes

%21
1522
1823
15324
1525
1526
1527
1539
1531

1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1544
1545
1546
1547
1580
1551
1582
1553
1554
1555
1586
1587
1568
1561
1562
1563
1564
1565
1546
1567
1579
1571
1572
1573

ls08
1681
1682

4432
6623
$722
1321
3734
5730
2714
2707

veer
200
1364
€716
7289
1105
3477
1i12
3509
1024
8722
4447
FELT |
§392
4440
8333
4443
7410
5732
4449
4436
7240
1199
3150
§334
3129
@746
2403
6261
4004
2503
2401
2005
Y706

1608

7200
6764
4133

RF20WT,

/MAGTAPE WRITE ROUTINE

MTIRITE,

PMESL4,
KB748,
MESSR2,

#3609

PALLO Vil

-
JMNS | PNTRLJ
DF SE

JNP | RFABWT

TAD RFEBNWY
ocA i +*3
JHP 1 g
DF32WT +5
DF32uT

)

cLA

TAD K746
MTLC

CLA

TAD K7288
DCA 1 K7752
TAD BUFF2
DCA 1 K7753
TAD MTFELD
MTGO

JUS I PNTRI2
182 RECORD
JMP ,+3

JM8 1 PNTRLO
JMP MTRITE#1
JMS 1 PNTR2S
SKP

JMP T MTRITE
JMS 1 PNTRL9
JM8 1 PNTRL?
CLA CHMA

TAD RECORD
DCA RECORD
JHP MTRITE#2
MEES14

p746

2403

LI'L)

afgq

2583

2481

2025

7789

JOECTAPE EXERCISER

RTEXER,

cLA
DTXA
TAD SKIP

26-NAR=7S . .. 8139 PAGL 3-19

/NALT FOR DISC FLAG
ZANY _ERRORS?

/RO

/YRS

/SAVE “PCY

/TRANSFER CONTROL YO
/00F32 CRROR TYPEOQUT

/L0AD CM WITH "ODD,7CH,3 IN, GAP,WRITE,B808" AND CLEAR FLAGS

/SET UP WC
/SET UP gA

/LOAD EXTENDED FIELD REGIBTER, GO
/WALT FOR MT FLAG AND NO ERRORS
/INCREMENT NUMBER OF RECORDS

/4095 RECORDS, REWIND TAPE
/START OVER
/ANY ERRORS

/NQ, EXIT
/YES, REWIND TAPE
/SPACE FORWARD TO BEGINNING OF TWIS RECORD

/DECREMENT RECORD COQUNT
/TRY AGAIN

/00D, 7CHs WRITE, ENABLE, 829
/T»¢

/04

/5P ,.D

/E:C

ARY

/P E

/T END

FCLEAR EF AND OTF



/DMB3 EXERCISER « TAPE 1
1603

1504
1685
1680
1687
1618
1611
1612
1613
1614
1635
1616
1617
1629
1621
1622
1623
1624
1625
1626
1627
1630
1631
1632
1633
1634
1635
1638
1637
1640
1643
1642
1643
1644
1645
1646

1547
1650
1651
1682
1633
1684
1689
1686
1687
16640
1661
1662
1663
1664
1665
1666
1667

33128
7004
124
7640
5423
4457
4021
1185
k1 181
1106
X818
1224
1928
Je22
4442
4261
Y419
6202
2011
8221
L1795
1311
3175
7309
1175
1129
7630
5231
202
446p
4443
8764
4444
1387
6764
4437

4201
1106
3ID10
1107
Inyi
1105
3179
1245
1029
3261
4201
1410
7041
1411
4293,
7440
4312

PALLE  VidL

DCA DTDATAS
LAS

AND x824ap
SZA CLA
JMP 1 PNTRE
JHS I PNTR4Y
J1ON

TAD X7200
DCA 11

TAD BUFFY
pCA 18

TAD ,¢6

YAD OYFELD
DCA 42

JMS I PNTR21
coF

pCA 1 12

1y

182 14

JMr -5

TAQ LOOK

TAD KPE23A

DCA LOOK

CLA CLL

TAD LOOK

TAD M2709
SEL CLA

J"P 0'5

10F

JMS 1 PNTR42
JMS 1 PNTR22
DYXA

JMS 1 PNTR23
TAD KPPRB4
DTYXA

JMS 1 PNTRé3

10N

TAD BUFF1
DCA 10

TAD BUFF4
DCA 11

TAD K720@
DCA DTCNTR
TAD ,+7
TAD DTFELD
DCA ,+1
cOF

TAD 1 12
(WY}

TAD 1 11
ooF

BEA

M8 DTDATA

- 24~MAR=7Y 9119

/SUPPRESS DECTAPE?
/YES, EX1Y
/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 YAPE, CLEAR ENABLE AND
/CLEAR F| ABS

/SAVE P STUFF

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

ZUOMPARE DATA OUT WITH LATA IN

/60007
/NO, DATA ERROR

PAGE 1-20



ID"!!}EnuAC!$€l = TAPE 1

1678 Q17
1871 §262
1672 &PD2
1673 4460
1674  72634°
167% 7842
1676 763g
1677 9208
1760 4442
1781 9123
1782 3029
1783 1162
1784 78244
17¢5  i8ap
1786 7749
1787 B3gR
1712 9200
1711 @@l

KOBO3IA,

PALLE

182
JNP
1or
JHS
LAS
RAR
SZL
JMP
NS
AND
BCA
TAD
el
TAD
SMA
JMP
JHP
3

vies

DTCNTR
38

I PNTR42

CcLA
DYEXER

| PNTR24
KBE70
DYFELD
FELD

DTIFELD
S2A CLA
7

DYEXER

24=MAR-73

/00ONE?

/NO

/YES

/RESTORE Pl STUFF

PR R3S B

/CHANGE MEMORY FIELD?
/NQ
/YES

/DECTAPE OATA ERRDR ROUTINE

1712
1733
1744
1715
1746
1747
1728
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1748
1741
i742
1743
1744
1745
1746
1747
17582
1781
1782

goop
7604
gle3
7640
5363
(11 F
7648
5335
1366
44p3
1828
7119
78312
4445
1274
4493
1195
3329
445¢
1029
1368
3340
Y35
1010
A445
1129
4446
571
4445
1125
4446
1011
4445

DYDATA,

e

LAS
AND
SEA
JMP
10F
sKP
JMP
TAD
JMS
TAD
RAR
RTR
JMS
TAD
JMS
TAD
neA
JMS
TAD
TAD
nea
CDF
TAD
JME
TAQ
JMS
TAD
JM8
TAD
JHB
TAD
JME

K348
CLA
CHNGEL+Y

CLA
14
PMESL8
1 PNTR
DYFELD
cLL

1 PNTR24
PMESLS

1 PNTR1
K7288%
DTDAYA*6
1 PNTR33
DTFELD
CHNGEL
o1

1@

1 PNTR24
K@240

1 PNTR25
I TEwP

I PNTR24
KE240

I PNTR2S
11

I PNTR24

/0R CLA

/TYPE OUT MEADER

/AND DATA FIELD
/TYRE OUY REST OF HWEADER

/PICK UP "GDOD™ ADDRESS
/PICK UP "GOODY DATA

JPICK UP MBAD"™ ADDRESS

PaGE 3-24



/DM@1 EXERCISER = TAPE 1

17%3
1754
1755
1786
17587
1769
1741
1762
1743
1764
1765
1766
1767
1778
1771
1772
1773
1774
1775

2gop
2001
2082
2003
2ge4
2pab
2006
- 2087
2gi0
2@41
2p42
2043
2914
2915
2816
2017
2pae
2p21
2p22
2023
2pa4
2025
2p2e
2027
2039
2031
2932
2933
2934

1129
4446
1573
4445
4a5p
8201
7604
7804
7700
7492
8712
3144
2004
ae4s
4878
4004
22235
1577
2220

000

7200
6742
4133
3782
7604
gize
7640
5423
7604
piga
7649
7600
4332
6091
1185
3P13
1142
3012
1230
1021
3226
A763
6201
3412
6201
2013
8225
4092
4344

CHNGEL,

PMESLB,
Keges,
MESSP6,

/DMEL =
“29009

- PAL3®

vidy

TAD KB248
JHE 1 PNTR2Y
TAC 1 TEMP
JMS I PNTR24
JMS | PNTRSS
cofF

LAS

RAL

SMA CiA

WY

JHMP 1 DTOATA
MESS18

4

215

6878

4884

2225

1877

2

TAPE 3

/MAG TAPE EXERCISER

“MTEXER,

CLA

MYAF

TAD SKIP
DCA 1 PNTRR6
LAS

AND k9829
SZA CLA

JMR 1 PNTRS
LAS

AND KB222
SZA CLA

NOP

JMS MTSAVE
[ON

TAD k7208
DCA 13

TAD BUFF2
DCA 42

TAD .+6

TAD MTFELD
pDCA ,+2

JMS 1 PNTR27
COF

DCA 1 12
CoF

188 13

JHP B

10F

JME MTREST

24-MAR-73 Ve

/PICK UP "BAD™ DATA

/HALT ON ERROR?
/YES ’

/ENABLE
IR¥
/8.8
/5P ,D
/RyV
/Mt
JEND

JCLEAR MTF AND EF

/SUPPRESS MAGTAPE?

/YES, EXIT
/BIT 4 SEY?
7YES

/SAVE Pl STUFF

/STORE DATA IN OQUTPUT BUFFER

/DONE?
/NO

/RESTORE PI STUrfF

PAGE 1-22



/0Mes"  RCISER = TAPE 1
474

- 2835
2036
2037

2249

2841
2342
2043
2044
2045
2046
2047
@pese

20584
2082
2833
2054
20855
2856
2087
2eep
2861
20462
2ps3
2064
2065
2066
2067
2079
2872
ee72
2873
2e74
2p75
2876
2877
eipe
2181
2182
2103
21024
2105
2106
2187
2149
2111

2112
2143
2114
2145

6732
76024
8134
7048
5423
4765
742
4332
4001
1i12
3032

1141
IPL3
1106
3173
1264
ges
3260
6204
4442
7044
1413
$281
7440

. 47867

2173
8249
'Y1.F.
4344
4766
4742
7604
12X
7638
LT
4763
@123
3o21
1ie2
7041
ipay
7740
3301
s2p0

gpog
1378
6746
72409

PALLO vi4s

JMS 1 PNTR2S
MTAF

LAS

-AND K90220
S24 CiA

JMP 1 PNTRG
JMS | PNTRZ®
MTAF

JHS MTSAVE
10N

TAD BUFF2
pCaA 12

TAD BUFFS

DCA 43

TAD K7200

DCA MTCNTR

TAD .*7

TAD MTFELD
o oCA ,*1

cDF

TAD T 12

ClA

TAD I 13

coF

SZaA

JM8 1 PNTRN4

182 MTCNTR

JMP ,~18

10F

JMS MTREST

JMS 1 PNTR3Ip

MTAF

LAS

RAR

82, CLA

JHP MTEXER

JMS 1 PNTR27

AND K@g7e

DCA MTFELD

YAD FELD

cla

TAQ MTFELD

SMA SZA CLA

JM? (”7

JHP MTEXER

RI-RAR=TL . . . 9449 .. PAGE 1-23

JHRITE OATA ONTQ MAG TAPE
/CLEAR FLAGS

/SUPRRESS MAGTAPE?
/YES, EXIT

/READ DATA FROM MAGTAPE
/CLEAR FLAGS

/SAVE Pl STUFF

/TURN ON INTERRUPT
/0UTPUT BUFFOR

/INPUT BUFFOR
/COUNT

/COMPARE DATA OUY WITH DATA IN

/60007

/NO, DATA ERROR
/DONE?

/NO

/YES

/RESTORE PI STUFF
/READ COMPARE DAYA
/CLEAR MYF AND EF

/CHANGE MEMORY FIELD?
/NO
/YES

/MAGTAPE SPACE FORWARD SUBROUTINE

BRCFWO, €
TAD KBASE
MTLE
CLA CHA

/LOAD CM NITH ™0DD.7CH, SPAGE FORWARD,

ENABLE, 868" AND CLEAR FLAGS



/0M83 €

2117
2120
2121
2122
2123
2124
2125
2126
2127
2132
2131

2132
2133
21%4
2135
2136
2337
2148
2141
2142
2143

2144
2145
2146
2147
2150
2181
2182
2183
2154
2365
2156
2187
2160
216l
2162
2163
2164
2165
2166
2167
2478
4171
2172
2173
2174
2375
2176

119¢
7499
8712
7941
3427
8722
4447
444
7610
8742
4448
B313y

goge
1144
386
1145
3387
1456
¥36¢0
1000
3381
8732

1356
Ji44
4397
3145
1368
3456
1361
3000
5744
2000
PTIT)
2000
2002
2206
2510
1532
1200
122p
24pe
2666
6363
7040
8411
2328
1401
3177

CISER » TAPE 3
Ta31e

/MAGTAPE SAVE SUBROUTINE

MTSAVE,

MTREST,

MTAC,
MTLINK,
MTIB,
MTPC,
PNTR26,
PNTR27,
PNTR28,
PNTR29,
PNTR32,
PNTR31,
KB666,
MESS23,

CPALAZ  vaAeg
TAD RECORD
SNA
JMP 1 SPCFND
ClA
0CA I K7732
MTGO

JMS I PNTRI2
JNS 1 PNTRZ2S
SKP CLA

JMP 1 SPCFKD
JNS | PNTRI®
JMP SPCFUDeY

)
TAD AC

DCA MTAC

YAD LINK

BCA MTLINK
TAD 1 PNTRéR
DCA MTIB
TAD @
DCA MTPC
JMR 1 MTSAVE

@

TADQ MTAC

DCA AC

TAD MTLINK
DCA LINK

TAD MTI1B

DCA 1 PNTR4Q
TAD MTPC

0CA
JMP
@

@

2

2
MTDATA+6
RAND2
MTRITE
MTREAD
RDCOMP
MTDATA
BH66
63463
7640
B431
2328
1411
3177

e
! MTRESTY

24<-MAR=73

/8EY UP NS
/SET “Gonm,

*119

PAGE 3-24

/RALT FOR MT FLAG AND NO ERRORS

/ERRORS

/YES

/N0

/RENIND TAPE,

/SAVE AC
/LINK
/MEMORY FIELD

FAND LOC B

/MAGTAPE RESTORE SUBROUTINE

TRY AGAIN

/RESTORE SAVED AC

/LINK
SMEMORY FIELD
/AND LOC @

/00D, 7CH,
P TR

/B8P

/01

/8.P

Lo A

TARY

SPACE FWD, ENABLE, 8¢0



il P

CISER « TaPE ¢
‘pees

21177

2280
2202
2292
2203
2284
2285
2286
2207
2218
2211
2212
2243
2214

- R245

2246
2217
22289
2221
2222
2223
2224
222%

2227
2232
2231
2232
2233
2234
22353
2236
2237
2240
2241
2242
2243
2244
2245
22446
2247
2259
2281
2282
2283

2254

2299

2000
7694
g183
7648
5247
6002
7688
p223
1336
4403
1921
7110
7042
4445
1874
4403
sips
3206
445g
4921
1246
3226
p2oy
1012
€445
1125
4446
1571
4445
11258
4446
1013
4445
1125
1446
1571
6445
4459
6203
7604
7004
7708
7402
5600

peep

02208

PALLE  vidy

24=MAR-73

/7END

/MAGTAPE DATA ERROR ROUTINE

MTDATA, 2
LAS
AND
S#a
JMP
10F
SKP
JHP
TAD
M9
TAD
RAR
RYR
JMEB
TAD
JME
TAD
DCA
JMS
TAD
TAD
0CA
COF
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
YAD
JMB
TAD
JMS
TAD
JMS
JMS

CHNGEZ2, CDF
LAS
RAL
SHA
KL T
JMP

/INPUT FROM
INPUT, B

K408
CLA
CHNGER*2

cLA
14
PMES1S
1 PNTRY
HTFELD
cLL

1 PNTR24
PMESLS

! PNTRY
K7292
MTDATA+4
I PNTR33
MTIFELD
CHNGER
o1

12

1 PNTR24.

K@24¢

1 PNTR2S
1 TEMP

1 PNTR24
KB249

1 PNTR2S
13

1 PNTR24
K@240

1 PNTR25
1 TEMP

1 PNTR24
1 PNTR3I3

CLA
1 MTDATA

ZJ0R CLA

3119

/TYPE OUY WEADER

/AND DATA FIELD

/TYRE OUY REST oFf HEADER

/PICK

/PICK

/P1CK

/PICK

FHALTY
/YES

KEYBOARD AN OCTAL

up

up

up

up

ON

DIGIY,

"GOOD" ADDRESS

"GooD" DATA

"BAD" ADDRESS

"BAD™ DATA

ERROR?

SKIP IF OK

PAGE 1-2%



JOMEL €x ACISER = TAPE 1

2255
22%6
22%7
2240
2261
2262
2283

2264

2265
2264
22647
227¢
2273
2272
2273
2274
2275
2276

2277
2320
2321
2392
2383
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
2284
5654
1397
4446
4450
5554

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: 9539
JMS 1 PNTR4
DECA CHAR

TAD CMAR

Cla

TAD X226
SMA SZA

JMP QUEST
TAD xpeoig
SPA CLA

JMP QUEST
TAD CMAR

AND KB087
182 INPYUT
JMP 1 INPYY
TAD k0277
JMS 1 PNTR2S
JMS 1 PNTR3I3
JMR 1 INPUY

24-MAR-71

/0CTAL PRINT SUBROUTINE

PRINT,

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 €,

2335
2336
21y7
2342
2362
2342
2343
2344
2345
2346
2347
R3ISP
2381
2392
2383
2354
2385
2386
2387
2340
2361
2342

2363
2344
2365
2366

2387 -

2378
2371
2372
2373
2374
2375
2376
2377

2400
24p1
2492
24p3
2404
2495
2AD6
2497
2448
2441
2442
2443
2414
2445

_(CISER « TAPE 1

1571
8343
7458
8722
4344
a7
5324
gose
3172
1122
1131
7719
2132
1304
1172
h448
8744
1156
g277
gesp
paR77
77820

eape
1126
4446
1127
4448
8763
2403
4579
4215
21e7
k401
2285
1799

2400

220D
7200
1242
1227
7649
§245
1231
3227
1238
7104
7430
7021
3238
1239

PALY

TAR
AND
SNA
JMP
JHS
182
JHP
rPOSIT, @
peaA
TAD
YAD
SPA
TAD
TAD
TAD
JMS
JMP
PMESL6, MESS
KBez77, 277
KB26g, 268
Kep77, 77
K778, 77¢8

/CARRIAGE RETURN-LINE FEED SUBROUTINE

CRLF, @
TAD
JMS
TAD
JMS
JHF

MESS@4, 2483
6570
ABLS
9107
2484
2005
7700

#2400

# viey

1 TeEmp
Keer?

I MESASE
POSITY
TEMP
MESAGE*S

TEMPY
TEMPY
Mo242
CLA
Koigs
KeRps
TENPY

1 PNYR2S
[ POSIY
16

Kp215
I PNTR25
Kp212
1 PNTR25
1 CRLF

"24=MAR=74

FALN L4

FAR]-
/75,8
/SP, M
A6
FARY
/PIE
/7END

/RANDOM NUMBER GENERATOR

RANGEN, £
CLA
TAD
TAD
524
JHP
TAD
DCA
TAD
cLL
2L
1AC
DCA

RANTAD, TAD

RANTND
RANDEX
CLA

RANTAD
RANTBL
RANDEX
RANCON
RAL

RANCON
RANCON

L 238 J
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JOMBL L-cRCISER w» TAPE 1

24396
2437
2422
2421
2422
2423
2424
2425
2426
2427
24309
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
peee

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 - #8339

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
2531
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

p743

e
42
5272
soee

pRee
7209
1382
1332
7042
3325
1344
3337
1548
7104
7438
7081
Y340
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

PALI®  vi44 ~  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
o024
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



sgues exer( IR e TARE 3

7378 $123

871
%72

2620
2693
26g2
2623
2694
2605
2686
con7
2649
2641
2632
2613
2634
R645
2636

2617

2628
2621
e622
2623
2624

2625

2626
2627
2630
2631
2632
2633
2634
2635
2636

2637
2640

2641
2642

2643
2644

1377
L ]

asoe
3344
7004
3145
$234
7184

7086

p123

1366

3234

6931

7440
%230
4771
7410
%637
4784
7410
béay
8622
7440
8643
8621
vées
7209
4032
1145
7110
1144
8221
8081
5400

pres
5230

pose
5230

pese
230

PALIE  viel
1123

€377

]

02608
SCAN, DCA AL
RAL
BCA LINK
RID
RAL CLL
RYL
AND K®27p
TAD CHNGED
- DGA MEMORY
KSF
SKP
JMP EXIT
(138 12
SKP
JMP ] OTFLAG
MTSF
SKp
JMP 1 MTFLAG
6622
SKP
JMP 1. DDFLAG
6623
CLA
cLA
EX1T, KCC
: TAD LINK
RAR CLL
YAD AC
MEMORY., CODF
10N ‘
JMP 1 8

24-MAR-73 L4 }% ]
FAYS | )
207

ZEND

/XEYBOARD FLAG? .
/NO

/YES

JOECTAPE FLAGY

/YES
/MAGTAPE FLAG?

/YES

PAGE 1-30

/D1SC OR DRUM DONE FLAG?

/YES .

/DISC OR ORUM ERROR FLAGY

7YES

/QR YES, DEPENDING ON DISC OR DRUM TESTED

/CLEAR AC & KEYBOARDFLAG

© JRESTORE LINK & AC

/RESTORE MEMORY FIELDS

/TURN ON INTERRUPT
/EXTT

/DECTAPE FLAG RETURN. ADDRESS

DTFLAG, @
JMP EXIT

ZEXIT TO TURN P,1, ON

/MAGTAPE FLAG REYTURN ADDRESS

MIFLAG, 8
JMP EXIY

/D18C OR DRUM FLAG RETURN ADDRESS

DOFLAG, B
JHP EXTT

/TYPE SUBRQUTINE



/083 EX. .ISER » TAPE 3 .

2645
2646
2647
20680
2651
26582
2683

2684
2685
2686
2687
2660
2683
2662
2663
2664
2665
2666
2667
2670
2671
2672
2673
R674
2675
2676
2677
27p8
271
27¢2
2783
2704
27@%
e7p6
2787
2749
2711
2712
2743
2714
2715
2746
2747

2729
2721
2722
2723
2724

(T17)
$046
T
5247
4042
7200
5645

sose
7209
1316
1383
7649
3271
1305
3323
1304
7ige
7432
T
334
1304
1783
3783
1387
78410
1703
2383
337
1347
G654
2716
6543
2706
2187
5432
7654
2765
4321
3210
1876
4543
5062
goes

009
7604
F1a3
7640
5367

TYPE,

RANDS,

- PALLD

CVieL - 24=MaReTY 9129

.
TLS

11 14

JHP -1
TCF

cLa

JMP 1 TYPE

g

CLA

TAD 49
TAD (24
S2h CLA
JHP 519
TAD .+23
DCA ,+28
YAD ’*25
oLL RAL
SEL

1AC

DCA ,+14
TAD .13
TAD 1 .+1}
DCA 1 .+AQ
TAD .+13
RAR

TAD I .#+3
158 ,+4
DCA ,+17
TAD .*16
JMP 1 ,~26
143

6543

e

2107

5432

7694

g745

4321

32310

1876

6543

g

/0I1SC CR DRUM DATA ERROR ROUTINE

BODATAS

2

LAS

AND k@420
824 CLA

JHMP CHNGES+4

PAGE 1-31



/0MB1 EXewCIBER « TAPE 1

272%
2726

2727 .

2238
2731
2732
2733
2734
2735
2736
2737
2749
2743
R742
2743
2744
2745
2748
2747
2788
2781
2782
2783
2784
755

2786

2757
2760
2741
2762
2763
2764
2765
2766
2767
2778
2771
2772
2773
2774

3p80
3001
3pe2
3003
3g04
3pe5
3806
3pe7
Y
3p11
3012

o002
7619

5343

374
4403
1822
7140
7042

4445

1974
4403
4105
CRrT)
443p
igr2
1366
3344
8201
1044
4445
1125
4446
1574
4445

1125

4446
1045
4445
1125
4446
1571
4445
4459
6201
7604
7084
7708
7402
5720
1367

3200
e4L7
2523
4024
1005
4003
4715
202%
2485
2240
1001
2605

CHNGES,

PMESL7,

#3000
MESSBL,

PALY

10r
sxp
JNP
TAD
Jns
TAD
RAR
RYR
JMuS
TAD
JMS
TAD
bCA
JMS
TAD
TAD
DCA
cor
TAD
JHE
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
JME
coF
LAS
RAL
SMA
HLT
JMP
MESS

paL?
2523
4D24
1605
4863
17418
2835
2485
2249
1044
2683

g vidls

cLA
o14

PMESL?

I PNTRL
DOFELD
cLL

I PNTR24
PMESLY

I PNTRL
K7200
DODATA+¢
I PNTRI3
DOFELD
CHNGE S
e

14

I PNTRE4
KD248

1 PNTR25
1 TEMP

I PNTR24
Ka240

1 PNTR25
15

1 PNTR24
KB245

1 PNTR2S
1 TEMP

1 PNTR24
1 PNTR33

CLA

1 DDDATA
17

/D0
/ES

FEP,T

/HWE

/89,C

/00 M
/P
FTE

/R, 3P

/HaoA
AX]S

- 24=MAR~71

/0R CLA

30

/TYPE OUY MEADER

/AND DAYA FIELD

ZTYPE OUY REST CF HEADER

/PICK

/PICK

/P1CK

/PICK

/HALT
/YES

up

Up

Up

up

ON

"GOOD" ADDRESS
"GOOD™ DATA
"BAD" ADDRESS

"BAD™ DATA

ERROR?

PAGE 1-32



JOMPL £ ACISER  TAPE 1

3213
3214
Jes
3gse
w7
3028
3921
Ip22
3923
3g24
3p25
Inze
3827
323¢
3931
3ga2
3833
3234
3235
3836
3637

3040
Ip4r
- 3g42

3843

3g4s
3045
3046
3047
3850
Jos1
3052
3983
3054
3885
3256
3ns7
Jo6p
3061
3ge2
3063
Jeed
3065
3066
3gs7
3072
3a71
3g72
3873

3874
3875

4024
1005
408¢
1714
1447
2743
a607
4004
p528
1183
8523
458
431
2005
4934
5533
2523
4016
5516
4751
gone

2206
4972
4204
1123

T R377

2200
4538
422
gil49
1585
1517
4231
7780
4917
274D
1525
a3ig
Y709
g4t
4383
4005
2222
1722
4P23
2481
2425
2349
YY1

2483
6961

MESS@8.

MESSE9,

MESS40.

MES811,

MESS12,

PALLR.
4824

1805

40046
1744
1417
2743

. 4687

4904
8526
1103
2523
4958
2433
2808
4B34
5534
8523
4046
5546
1753
)

2206

607p
4004
1123
8377

VLT
2422

8149

1505

1537

2234
1788
1817
2740
1525
p3ie
7700
g4l

L 2323

4p05
2e22
1722
4923
2404
2425
2340
4009

2403
6Déay,

vidy.

ISP, 7
Mg
/8P, F
0.0
L0
/Wl
/N:G
/8P, 0
1B,V
/1.C
/E.:S
/8P, ¢
/TY
/PsE
/8P ,Y
7Y
/7E+S
/8P, N
/N
/8.)
ZEND

JR.F
/8,8
/8P, 0
/18
/G2
FEND
JEe X
/TR
A SP
/MeE
/M Q
/ReY
/T END
/H 0
W SP
/My
/CrH
/3:END
/D]
/SC
/8P,E
/RR
/0GR
/8P, 8
fTrA
AN
/5,5P
ZSPLEND

ARE"
/8,3

26-MAR=7L 9119
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/0ME1 €. ACISER ~ TAPE 1

3276
377
J1e0
3181
Jie2
3123
31024
3125
3186
3187
3118
3111
3112
3113
3144
3115
3116
3117
3128
3121
3122
3123
3124
3125
3126
3127
3130

3131 -

3132
3133
3134
3135
3136
3137
3149
3141
3142
3143

3144
3145
3146
3147
3150
3151
3182
3183
3154
3155
3156
31567
3188

3141

«0ps
7222
1722
4823
3401
2425
2342
4008
2483
4572
4025
2222
1722
4p23
2401
2425

234p

4000
pae2
2515
4Rp5
2222
4722
4p23
2401
2425
2540
4220
g791
#4004
4087
9401
2449
@eel
Q404
4bo2
@401
2400

3483
6061
4004
9124
gL40
#522
2247
2249
4116
IH
Bilie
1349
4020

g414

‘PALAR -

4239
2222
1722
4923
2401
2425
2349
4200
MESS13, 2403
657
4905
2222
1722
4823
a4ns
2428
2342
4008
MESS14, 02422
25185
4085
2222
1722
4023
2403
2425
2349
4000
MESS45., 9704
PARA
4887
p4aq
2440
2201
gag4
4002
pagy
2488

MESS18, 2483
6064
ABDA4
2124
glép
pb22
2237
224D
1116
4082
g1ieé
1349
4gep

PRO338, 414

visy

78P,.E
/R»R
/0:R
’5P,1%
Tk
FARY']
/$:5P
/SP,END
/1€
/5.8
/SP,E
/R
/DR
/SP,8
ARY !
ranl']
/818P
/SP,END
/DR
/UM
/8P, E
/R R

O ze=MAReT

/0:R -

L

/59,8
FARY)
/Ty
/8.SP
/SP,END
/G
/D8
/89,6
/05A
/TS8P
/B A
/0.0
/5P,8
/DA
/T1END

/7sC
/@43
/SP,D
AT
A 8P
/E+R
/R0
/R8P
/1N
/87,8
/AN
V44314
/8P, END

9119 PAGE 1-34

/SET SCALE 7O 1, INTENSITY Y0 4



/OMEY E. CISER - TAPE 1 . PALIE vI4L - R4-MaR=Z1 . 9139 PAGE 3-3B

3102 187 1107 JENTER POINT MODE AND DATA STATE, CLEAR COOAD AND SECTORS
3163 2100 188 /SET Y8100 ' ,
3164 4109 4108 /SET X»10@, ESCAPE

3165 4121 1121 ZENTER VECTOR MODE AND DAYA STATE
3166 40P 4000 Z0ELTA Yo, INTENSIFY

3167 1689 1680 /DELTA X=1608

3178 5690 5608 JDELTA Yai88G, INTENSIFY .

3171 929 ] /DELTA Xu@

3172 4089 AR89 JOELTA Yo, INTENSIFY

3173 3689 3600 JDELTA Xu=4600

3374 7680 7680 /OELTA Y»~162@, INTENSIFY

3175  4Pp0 4p0¢ /DELTA X=B, ESCAPE

3176 2008 2000 JIMP 1 ,ed

3177 3165 PRO3IIB+4



J04BY €

sete
gi00

p2tp
2302

B4ds

8508,

2680
279892

1800
1189

1209
1328

1480
1580

1608
17e0
2009
21080

2202
2328

2409
258¢

2600
278
Jgee
3iep

32302
3389

3408
3588

3608
37¢2

Pri311121
11111211

1311311118
11131113

11111118
11113111

11111211
111113314

111111141
111111344

11111111
11111111

11114121
11111111

111111143
11111111
111113112
11111111

11114311
11111112

11111111
11111111

111131111
11111113

11111141
11111111

CISER = TAPE 3

Lad 2 b2 [T
311111

11113111

11111313

1111111
11113131

111113111
41111141
11111111
111111331

111113111
11111311

11111411
41211113

11111141
11111411
11111111
11111113

41111111
11111111

11111141
111111141

11111131
41111111

111111114
11111111

PALLE  Vieg

111111212
11111131

11111113
111111112

11111111
11111143

11111148
11111112
111411144
11111111

11111144
11111111

11111141
11111113

11111142
11111111
11131111
i111111

111113414
11111131

111111142
11111133

11111113
11111143

11111111
13111111

Ti1111101

11114328

11113148
11111112

111111114
11111318

13111114
111311111
11111111
11111114

11113314
11114111

11114143

11111114
11111111
11111111
11111111
11111114

11111111
111111213

111111114
11114133

1131114113
11114111

11111114
11144111

24-MAR=T4

13111111

11111211
1121211

11111311

11141118
111111113

11111111
11131113
11111112
11111111

111111114
111111113

11141411
11113111

11111111
11111111
113131114
11111113

11131111
11111113

11111413
11111213

1111341%
111311411

11111111
11113111

11311114
11111111

11111111
11131111

11111313
11131111

11111113
11311113

11111114
13311114

11111414
113111114

141131114
113111111

11181411
11111111
11311111
1131111

11111114
41111111

11111114
11311114

11111114
11111119

11111114
11111113

110 PAGL 2-3s

11111111
111311124

11121214
11111111

1113111112
31111112

11111111
111111112
11111114
11131113

11111144
11111111

111111141
11111113

11111114
11111144
111311194
11131134

141111143
11111243

11111111
11111111

11111114
11111114

11131111
11111111

11111111
11111109

111111114
11111118

11113111
11111118

11111111
111111180
11113111
11120000

11111111
11111111

11111114
iliipeee

111111311
111111909
11111114
11111111

1113111
11111114

11111111
11100000

11111113
11111909

11111114
11111411



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

4880
ALls

4200
432¢

4408
45002

4600
4700

5000
5100

5202
5380

5422
ssa¢

3600
5708
6000
6109

62080
6300

6408
6588

6600
67082
70880
7102

7288
73082

7402
r58@

7608
77¢@



70M81 E. ACIRER < TAPC 1

AC
ASKY
ASK2
ASK3
ASK4
ASKS
ASKS
ASK?
BUFF3
BUFF2
BUFF3
BUFF 4
BUFFS
BUFFS
chrF
CHAR
CHNGEL
CHNGE?2
CHNGE3
cir
CRLF
DCEA
OCIN
DEMA
DDAC
DOCNTR
DDBATA
DDEXER
DDFELD
DOFLAG
pole
DOL INK
poLoar
00PCc
DOREAD
DDREST
DORITE
DDSAVE
DOSTAT
GEAC
DEAL
DECTAP
oF 32
DFY2EX
DF32PR
DF 32RO
DF 32RE
pF32R]
nF3I2KR
DF32WT
DFSC
OFSE

8144
8214

. 0235
#234

9243
3283
2203
6272
gigé
2112
g114
2187
g111
2113
Vel
gis3
1760
2246
2766
$202

2963

6611
6611
6601
go61
2174

2728
2400

geg2
2643
g363
g542
3731
2564
g4aazs
2547
2435
#4538
9181
6616
66415
geoe
go84
go26
g166
2755
goa4
go33
2735
@707
6622
6621

PALLS

LT
BImg
018338
DISCAD

DISCEA -

DRAC
DMAR
OMdw
ORCF
DRCN
DRER
DRCwW
DREF
DRES

" DRFS

DRMSEC
ORSC
DRSE
DRTS
DRUMAD
DRUMNT
DSAC
DTAC
0YCA
DTCNTR
DTDATA
DTERR
DTEXER

DTFELD

DYFLAG
pTiBs
DTLA
BTLB
DYLINK
DYPC
DIPNTR
DTRA
DTRB
DTREAD
DYREST
DTRITE
DTSAVE
DYSF
DTSTAY
DTWAIT
DTXA
DXAL
EXIY
FELD
FOUND
GET
HALTL

vads -
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4635
0343
By4p
2137
6626
6683
6685
6641
6824
6683
6689

60612 .

4432
£624
gi%e
6622
6621
6645
214y
1434
66412
1322
6762
2179
1742
1437
1680
9008
2637
4324
6766
8774
1323
1328
8163
67084
8772
1047
1343
1047
4334
6771
gidé
1107
5764
6643
2630
pL62
1145
2554
1138

28-naR-74

MALT2
NALTY
NALT4
INPUT
INTERN
INTERR
JMP 338
JMPCON
JMPDIZ
JMPOEC
JHPMAG
JMFROS
JMPRME
Kpeaz
XKeoa3
KEOAIA
{1 .I'L]
xpoa7
KAgia
KoR14
KOB20
KBR4ap
K307
K@277
Ke4ion
XK913¢9
K@450
Kezoe
X9212
Ke2L5
KB240
K262
KBR77
K2400
K2620
KP604
K0614
KB626
Xa636
{111}
XKg676
K@746
Ki000
K3000
K7200
K770@0
K7750
K7781
K7752
K7753
K?7754
K7758

o119

1319
1497
733
2254
142
prez
oisy
o788
o197
2154
21953
2160
0156
1182
1133
1712

4767

2130
2135
fi10
p134
2124
2323
2364
g132
11590
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B1R4
8127
P28
2125
2360
2357
#1103
1154
2776
1155
1356
1355
2179
1254
1564
2136
g122
g185
2362
@875
g07é6
2077
piog
8101
@182
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- LoCc8Eo
1.00x
MO833
M3sae
MEg4R
MB316
ME3I3Y
M2729
MAGTAP
MEMORY
MESAGE
MESSP1
MESSR2
MESSR3
MESSE84
MESSBé
NESSR?
MESSHS
MESSBEYS
MESS10
MESSid
MESS12
HESSL3
MESS14
MESS15
MESS16
MESS17
MESS18
MTAL
MTAF
MTCM .
MTCNTR
MTCR
MYDATA
MTERR
MTEXER
MTFELD
MTFLAG
MTGO
MTHLTL
MTHLT2
MTIB
MTLE
MTLINK
MTPQ
MTPNTR
MTREAD
MTREST
MTRITE
MTRS
MTSAVE

2143
1843
0178
0119
212
2134
2116
2137
gree
2610
2634
2321
Igoe
3568
2173
2373
177@
2%65
3048
3246
3855
362
3874
3ie6
3129
3132
1156
1357
3144
2156
6712
6714
2173
6711
22¢¢
1255
2e0@
pgal
2641
6722
2614
peli7
216¢
6716
2157
2361
0464
12080
2144
1832
6706
2132
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MT8TAY
NITR
WINALT
NODIRC
pPME13A
PMESLR
PMESSL
PMES12
PMESL3
PMES1A
PHUESLS
PMESLE
PMESA?
PMESLE
PMESSY
PMESS?
PMESS3
PMESSH4
PMESSS
PHESS7
PMESSS
PMESS9
PNTRY
PHNTR4 R
PNTR1l
PNTR12
PNTR13
PNTR14
PNTRLS
PNTR16
PNTRL7
PNTR1E
PNTR1%
PNTR2
PNTR28
PNTR21
PNTR22
PNTR23
PNTRR4
PNTR25
PNTRZ6
PNTR27
PNTR28
PNTR29
PNTR3
PNTR3D
PNTR3Y
PNTRI¥Z
PNTR33
PNTR34
PNTRIS

478
g147
21
tieé
8345
#3684
20973
977%
1147
1326
1743
074
2356
2774
1766
LU
BOG4
pees
066
'ITY

ge70

4871
9872
2283
Be27
pe39
2231
0832
2933
7e34
835
ao3s

@037

go4g
PB04
ge4al
Ab42
pu4A3
go44
DA%
2046
Risz
2163
2164
216%
2205
2166
2167
p047
ges5e
PTER

aes2

PALLD

PNTRIS
PNTRIE
PNYRID
PNTRA
PNTR4Q
PNTRAL
PNTRAZ
PNTRAY
PNTRAS
PNTR4S
PNTR4S
PNTRA?
PNTR4B
PNTRAY
PNTRS
PNYRS
PNTR?
PNTRS
PNTRY
POSIT
PRINY
PRO33S
QUEST
RANCON
RAND1
RAND2
RAND3
RANDEX
RANGEN
RANSAY
RANTAD
RANTBL
RANTND
ROCOMP
ROF
RECORD
REWIND
RFO8
RFOBEX
RFE8PR
RFO8RD
RF @BRE
RFBBR]
RFBBWR
RFOBWT
RIB
RIF
RMES
RMOBEX
RMEBPR
RMOBRD
ANBBRE

visg

2933
%4
(1 ie]
s
2836
5837
aneg

1327

1330
8783

o184
2785

1 LT
age2
seey

pRARI

o024
2025
826
2344
2z77
3161

2273

2430
2444
2542
2654
2427
2400
2443
241%
2434
2442
1229
6244
2150
1249
662
pEL?
B167
1464
528
524
1584
1521
6234
6224

2627

0310
8165
1488

2556

o Lot TLA S

REPBN]
RHOBNR
RMP
SCAN
SEARCH
skie
SPCFuUD
START
TEMP
TEMPY
TE97
TRACK
TYPE

iy

9519
1424

8244

2608

1009

5133
2112
o202
2174
Bi72
8327
P142
2643
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