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1.

'

ABSTRACT

The BMW Exerciser is a program wrih‘en fa exercise the DMOi Dara Break Multiplexer to

assure that iiican preperly inferlaae dafa breaks from several peripheral devices to the POP-8 computer.

It does this by exercising several data break devices simultaneously.

'2- W

2-' Eqilimnt .

Farnily-oF-B Computer and

BMW Dara Break Multiplexer ,' plus of least one of the following

TCOi DECrape and/or

K238. MAGtape and/or

338 DisPlay and/or

‘Extended Memory and/or

RMO8 Drum or

DF32 Disk or

RFOB Disk

2 .2 firgrage

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

area dud areas in arher memory banks (if available) for daia storage.

2 .3 Ereijmi nary Programs

The apprapriaie diagnosric programs For the data break devices .

3 . LOADING PROCEDURE

3 .1 Method

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



STARTING PROCEDURE

Confiqi-5wi!c_bg.$efiings

The foiiowing is a rabie of AC Switch seffings and their aerion on the program.

AC Switch Set As

‘

{fiction on Program

0 i Don‘t hair on hardware errors

Qt Hair on hardware errors

i
'

i Don'f hair on data errors

0 Hair on data errors

2 1 Don‘t prior hardware errors

0‘ Print hardware errors

3 i Don‘r print data errors

0 Print data errors
'

4 i Look of ACSS for disk/drum transfer

-

direction
’

0 Ignore ACSS .

5 i Wrire

0 Read

6 i Suppress DECfape exercising

0 None

I

7 i Suppress MAGrape exercising

0 None

I

8 i Suppress disk/drum exercising

0 None

9 ’i

. 0

1b 1

0

ii
-

i Freeze memory field
'

70 None



4.2 Starting Afidresses

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 0020i to avoid re-interrogoting the operator about computer

configuration .

4.3 Starting Procedure

A

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

applicable to computer configuration .

I

o. ; Load program into memory bank 0 using the "standard binary loader."
-

b. Mount onto a DECtope transport a reel of DECtape which has the standard mark and

timing track format (2702 blocks, 20": words each). Set the transport selector to 8, set switch to

WRITE ENABLE, set switch to REMOTE
c . Mount onto a MAGtape transport a reel of MAGtape whichas certified to operate at

800 bpi with the "write-lock“ ring in (able to write). Set the transport selector to 0 and ON LINE.

(1. "Set up the DF32, disk 0, so that the upper 16K may be written on (not write-lock) .

e. '_Set. up RFOS, disk 0, so that uppermost locations may be written on (not write-lock)

056K). _

_

t'. Set up RMOS drum so that track 77
, sectors 50 to 77 may be written on (not write—lock).

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

h. Set AC5 to 00200.
I

i . Depress LOAD ADDRESS.

3. Set AC5 per Section 4.l (normal setting is 0000) .

l< . Depress START.

I. Answer questions casket;l by program with "Y" For Yes, "N“ for No, and number of

extra memory banks (between i and 7) (if applicable).

m. After interrogationIS complete, program will start exercising the devices whose answers

are "Yes“ and the BMW.

5.
-

OPERATING PROCEDURE

5 .l Qpe‘rgtional Switch Settings

See Section 4.1



5.2
_

Submarine Absfracré

None

5.3 Program and/at Qgemfor Action

_

After setting up rho 1/0 devices and answering the questions asked by the program, the

operator need perform no ofhér' action unless an error occurs . If a particuiar device commas”), has

«ran, it my be “turned off“ by setting To 1 its ACS (see Section 4.], ACS 6-8) .

6. ERQORS

6.! Error Tram

Since a“ error fypeoufs occur with fhe program interrupt faciiify off, a DECrape timing

mat win sonata“)! occur if any non-DECfape error has been typed out. Normaily, rhe DECtape

timing «tar can be ignored under these circumstances.

5.3- J Hardware Errors

Hardware errors cause an error status typeouf for fhe dé'vice in error. Shown beiow are

”It arrar shrub“: for the various devices.

5.1.1.3 DECtape Error Status (Ice!) -

[0? 24131 6J7J8‘? 10 n]

gar Flag\ ‘

1 Memory field register T
_ $2:$22:

Error

\

Timing Error DECi'ape Hag

Parii‘y Error
'

Select Error

5.1.1.2 Méfitagg Error Status (TC-58} —

olth{3J4lsiél7lsi9imhfl
Error Hag , i LMAGfape FLAG

Tape Rewinding .,

Bad Tape

Beginning of Tap
‘3 Data Request Late

'

Mega! ”—3 Record Length incorrect

Parity Error Read Compare Error

End of Fife End of Tape



6.1.1.3 Drum Eror Sraws (RMOS) -;

Io’j1[213[4 5:61718j 9] ml 111)L.

.

t
'

I Data Timing Error
_

Purify Error Drum Sector-Counter

6.1.1.4 Disk Error smus (pm)
-

-

{VOL}i2i3§4i5§6i7i819i10i11fij
E

IPhoto-Sync T ‘Compufer LPoriry Error

Mark Exfended Non-exigent Disk/
_' E .,

Address write—Jock on

Disk Extonded Doro Requesf Lure

Address

6.1.3.5 Disk Error Status (RF-08) -

Lolfiriz 3]4[5 61718 9110;11]
Q

. ‘

~ ‘- Y
:.

L .

Photo-sync Interrupt Compurer Parity Error

Mark Enable Exfended Non-exisi'enr Disk

Dara RC2 Buffer Memory Data Requesf Late

Enable

Write Lock—eon

6 .I .2 Data; Errors

Doro” error fypooufs present the foliowing Informafion:

a. Offending Device (DEqupe, MAGfope, DISK/DRUM

'

13. Memory Fieldin which error occurred

Address of “Good" Data ("GADD")

d. Good Dora ("GOAT")

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

r.
'

Bad Doro ("BDAT")

O

6.2 Error Halts

Each error, which has an error fypeou’r, also has an error halt.



6 .3 Error Recovery

-

'

To recover from on error halt, depress CONYZNUE. If it was a data error, the program wiii

continue until another data error is found For the device, or untii oi! the data has been checked. I?

it was a hardware error, the program wiii citempt to perform the function again, exceoé‘ a non—existent

disk error which is not recoverabie .

7. .‘ RESTRICTIONS

7 .i
_

Starting Restrictions

‘

Norae

7.2 gmgflng .Kestrictions

Niche

a.

'

MISCELLANEOUS

8 .1
_

Execution Time

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

except for errors .

9, . PROGRAM DESCRIPTiON
'

- 9.! Interrogation

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

questioned by the program to determine who? peripherois are to be exercised .

9.2 Initiaiization

‘

Next, initialization takes piece. Random memory fieids (i? appiicahie) are seiecteé for

the devices being tested. The ascmé is initiaiized by "eaesing it to move to the end zone or the

beginning of tape. The MAGtape is‘ initiaiized by causing it to'rewind to the beginning of tape;

tests are aiso made at this time to assure that the tape centre: is ready and the? the tape transport is

oiso ready: (and exists). ‘A two word transfer is made to disk or one sector to the drum to initioiize it.

The 338 Dispiay is set up to execute a dispiay program.



‘9 .3 DECtape _E;<_ercising

The exercising of DECtape follows this'procedure:

a . Six hundred (octal) words are obtained From a random number generator and are stored

in an output buffer in memory (some memory bank) . This is done with P1 off.

i). The block to he sought for writing is incremented by 3. It is initially O.

c. The data is written 'on DECtape into the selected block {and the two following). While

thisis taking place, the Pl facilityIS turned on to allow1.iterrupts from any I/O devicesin use.

d. After the dato'IS written, the information is read back from the selected block (5) into

on input buffer in the some memory bank data was written from . This takes place with P1 on.

_

e. The data written is compared with the data read to see it' 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 soppressed) .

f. A new data field is selected for data transfer for DECtape . The program then returns

to Step 0. (above) .

9 .4 MAGmEe Exercising

The exercising at MAG-tape Follows this procedure:

a . Six hundred (octal) words are oi:ained from a random number generator and are

stored
in an output buffer"in memory (some memory bank) This'is done with the P! on.

b. The data is written on MA$tapem an area not previously written on lay this program.
-' While this is taking place, the Pi faciiityis turned on to allow interrupts from any 1/0 devicesin use.

c . After the data is written, the information'is read back into an input bufferm the some

memory book data was written from. This is accomplished 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 PI on .

d. The data written is cornpared 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 halts.

e. The data on MAGtape is then "Read Compared" against the data in memory. This is

done with the Pl on . Any discrepancies will result in the hardware error "Read Compare Error“ .

t. A new data field is selected for data transfer for MAGtape. The program then returns

to Step 0 {above} .

9.5 ‘Disk/Drum Exercising

The exercising of disk/drum 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 PI on.

b. The data is written on the disk/drum info the highest 60‘. (octal) locations (on disk/drum 0)
(265K). While this is taking place, the PI facility is on.



a. After the data is written, the information is read back into an input buffer in the same

memy bank data was written from. This takes place with the PI on.

d. ..
The data written is compared with the data read to see if any errors occurred. This is

done with Pl on . Any discrepancies will be reported on the Teletype and will cause error halts.

-

e. A new data field is selected for data transfer for disk/drum. The program then returns

[to Step a (above).
'

if 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 0016.. Buffers Meme)! Me?

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 54-00 - 6l77

MAGtape Input Buffer 6200 - 6777

Disk/Drum Input Buffer 7000 - 7577

9.7 Display Exercising

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

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

starting adrkess of the display program. Theidisplay program, which is written in 338 display instruc-

tions, causes a square, with corners at l00,100; “30,1700, WOO, 1700, 1700. 100; to be displayed

in vector mode. Diagnosis of diSplay errors is visual.



Iona: txqfl¥nnca
- TAPE 1 Fauii lvxls zfiéfiuu-11

I

-/nfill.Extlc1$EB
. 1‘9: 3%

1101 narxuxttons

9603
0995
09:1
.912
£615

5921
9622

5924
0912
692‘

@931
69a;
6905
5911
9612
9915
4616
6921
9622

9926
$911
§§:5
9916
6963

:76:
§752
5764
6766
6771
$772
$774

9751
6711
@721
6712
57;4
a71¢
a7z¢
e722

5261
QZEZ

6214
@224
$234

[DRUM
DRCRIGOBS
DRCNn6695
DICFD6611
DREFu6612-
DRTSI66$5
BREE-6621
DRSCt6622
DRCNI662A
0R5506612

”'DRFSI662J
[DISC
oanabsez
OMAR-66fl3
DMAH866fl5
DCEA86611
DSACI6612
DEAL-6615
DEAC56616
075E16621
DF80-6622

'DMACasaaa
ocxu=6611.
DIHL56615
DIHA=6616
DXALH66‘3

IT601

DYRAF6761
mauve:w
DTXA=6761‘
DTLA:6766
018726771
DTRBu6772
DTLB=6774

ITC58
MTSF=67Q1
MTCR=6711
MTTRfi6721
MTAF36712
MTCMF6714
MTLC=6716
MTR856766
MT5056722

IEXTENDED MEMORY

CDF=5291
CIF“5262
ROF5é214
937$é224
31816234

9:19 rafit'i



IOHOI? cacxstn - vs»: 1
' "

Iflll

OD92

6663

0394

Bfllfi
0266

5927

uses
9321
3922

one:
6624

6825
$926
9327
ease

aes1

0632

5933

aa34

52:5
9936
aa37

mean

3941

eo42

vans

$244

5945

aaaa

aa47

ease

aasx

ease

was:

aesa

mass

pass

aas7

aaga

D961

eaaz

Efléfi
5964
5665

IBI1
5402

2999

2321
2254
2409
3554
3726

maze
zone

saga

seam

2930
2694
2723
1551
1361
1516
156$
2943
9735

8755

'2937‘
3112

3941
1246
1255
2464

1:67
ans?
2277

.3645
$266
2353
Bass
a§1a
z@27
2944
@962
3534
;331
$343
0345

9365

3959

1565
2171

pkaa .vxcx za-nAa-iz 9:19
‘

pact g-z

'flfir-6244

[DISPAYCH YO PI SCAN VLAG “OUTXNZ
‘1

JHP I o‘1

SCAN

lPOlNYERSo 6035 0' POINTERS

”NTRIn
PNTRZ:

PNYRSO
PNTR‘D
PNTR!)

“25

DTFELD:
"TFELDO
DDFELDo
PNTRQ:
PNTR7:
flNTRS:

PNTR9o
PNYRiUo
PNTRII:
PNTRiQ:

PNTR13a
FNTR14.
PNTR159
PNTR16-
PNTR17a
PNTRIB:
PNTR191
PNTRZE:
PNTRQlo
PN7922:
PNTR231

PNTR24a

PNTR259
PNTRSZ:

PNTRSS.
PNTR340
PNTR35:

PNTRSéo

PNTRSB:

PNTR39:

PNTRGQ:
PNTR‘la

PNTR42;

PNTRdBu

9NTR499

PMESSl:
PMESSZO
PMCSfiao

HESAGE

INPUT
RANGEN

GET
DDDATAOG

a

5

a

5x11

RAMOS
DDDATA

araawa
nreano

amaewa

amaano

ODFLAG
orazun
DFJZRD
DTFLAG
spcruo
MTFLAG
nswzno
MTERR
RANDi

ornxrz

urnzao
PRINT

TYPE

HTHAIT

CRLF
DECTAP
HAGTAP

anus

oraz
area

MEMORY

arsAvc

DWREST

~901§c
919333

M58531

NEfiSEZ

ME5§BS

IDECTAPE EXTENDED MEMORY FIELD

IMAGTAPE EXTENDED MEMORY FIELD
IDXSC OR DRUM EXTENDED MEMORY FIELD
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a vane

Iti’

.pg‘Iaw
.071

0.72

IE73

.974

£075

9579

0077

01.0

0101

0152

III:
615‘

0195

alas

012’

H112
011;

6112

£113

£11“
2115

6110
6117

BIQBV“

E12;
£12;

912‘

2124

53?“

3:25

fl:?.’

:55?

“Li

”II:
\

HIS 31d

3“%

6130

an

3‘

V...

b

3;.

\

..

a}.IiMinfliifl

2371

1772
LISOS-
3049
3016

$355
3132

775a

1751
”252

97,3

”"94

??55

6455

G2EQ

’296

31”7

337”

0914
047”
g

,.

.??H

1357'3

9775

"62

vat“

3Aé¢

3flflh

@E‘,
wm~z

31‘?

23“"

(WP?
1"

it

$.0v

961$

0228

961%

Lflfia

r;5r

13"

"me

wwwa
55¢?

05%?

“HESS‘D

Flfsso,

zinrssr.
’HESSB.
’néSSG.

finisza.

PMC515.

““7525

I775“

If’52.

u*?53,

K775n,

K2755~

«$400

K9229-

K72ao(

BU‘F1.

BUFF4.
ififl1d.

flgfrfi.

953*2

a.¥ra.

BUrffi
Mazes.

“0316,

nz?314

n2?az

"2604.

asafle/

5&876:

fiflfiamd

Kz£4e,

Kfl2;‘.

hM

Lfifr‘

exit 4

”

fir!-L.~"

{fibvnr
rh

,

'

{F

'lgtd

nessa£w

_nixsa¢
--'I559i

"EISUI

#65509

witsat

HESSIS

w?58

“591
7792

7793

7754

7755

{In
?9C

“rfie

.I“

141?“,

.qq

gfifi?

v1“:

[If ‘

1C! -

lat ~

iii m

ch »

in; v

Ifllvffl
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Hfifi

~=n§5

féfiAG‘
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IEEESK

ffiimxi
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fHAb:
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Igwhza

f’9
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I‘-

'fiiz
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(OMB: gxzacrscn --?APEII

9153-
9151

9152
8153
I154
9155

B156
3157
2163
51.1
0162
6163

9194
9155
9166
2167
017!
5171

$172

2173
3174

6175

5290
@201
'2222

5205
6264

0295
DZZO

0207

$215
0211

2212
9213

0214

B215
9216
@217
@222

0221

@222

9223

B224

5225

B226

2227

5232

9231

2282

9233

III!
sees

3'91
Dual

9551
5952
5953
5&54
9555
5562
0099

:690
idea
I515
0526
:51?
6900

oaaa
OBOE
6336
OBOE
OEOO

OBOE
5267

0020
ABOOB

noon
anus

sea:
5296

7290

3261
3262
3293
5224
1263
4993
1054
4433

A527

5225
5216

$154
3291
1966
4493

4327
5234

5225
;155
3292

Qntcono.
‘DDSTAT:

onnszc.,
CHAR;
JKPDECI
JHPMAC.
JHFRHBo
JHPD321
JHPRWBa
JHP3300
[ELDA
DTPNTR)
MTPNTRs
RMQBPR:
DF32PRI
RFGBPRO
DTCNTR:

YEMPI

TEMPi:
"TENTRO

DDCNTR:

LOOK.

0200

START:

INTERR:

ASKI:

ASKE:

pggggiggyzfi1 34°MAR-71 ‘ *'-¢819:-‘ PAGE 1-3

a INUHBER OF RECORDS NEXTTEN ON HAG TAP!

O IORUN OR DISC STATUS

O IORUH SKCTOR COUNTIR
O IONARAOTIR FROM KEYBOARD

JHP z PNTR34 IJUMP To OICTAPE STARTER

J"! I PNTRSS [JUMP TO HAGTAPE STARTER

JMP x PNTNSO _

[JUMP TO RMOO STARTER

JHP I PNTROO ‘IJUMP TO 0732 STARTER

JR! 1 PNTRSO IJUHP TO RVOB STARTER
JHF I PNTR49
O INUHBER OF EXTENDED HEMONT FlELDt-'

OTEXER IPDTNTER TO OECTAP! EXERCISOR

MTKXER IPOINTER T0 HAGTAPC EXERCISER
RMOSEX 'IPOINTER TO RMOS DRUM EXERCTSER

OF3ZEX IPOINTER T0 OFJB DISC EXERCISE
RFOBEX IPOINTER TO RFOB Disc EXERCISER

a IDECYAPE LOOP COUNTER
fl [TEMP STORAGE 2

O

O IMAGTAPE LOOP COUNTER
O 10136 OR ORUH COUNTER
O IBLOCK LOOKED FOR

ONE INTERR IINTERROOATE OPERATOR
O I‘DECTAP!) THESE AND'S MAY BE REPLACED

O ITMAGTAPE) BY JUMP!

O ITDISC 0R DRUM) if THESE DEVICES ARE AVAILABLE
O It338 DISPLAY)

ION {TURN ON PI

JMP . ITDLE HERE NHEN THERE IS NOTHING BETTER To DO

[INTERROGATE THE OPERATOR ABOUT MACHINE CONFIGURATION '

CLA IINTTIALIEE STARTER JUMPS TO AND O

OCA STARTAl,
OCA STARTAZ
DCA START+3
OCA START¢4

,

TAO PME881 -

JMS l PNTR1 [TYPE OUT HEADER

TAO PMESSZ

JMS l PNTR1 /ASK OPERATOR ABOUT DECTAVE

OMS TEST

JMP ASK2

OMP ASKl
TAD JMPDEC

DOA START*1

TAO PHESSQ

JMS I PNTRi IASK DPEfiATDR ABOUT MAGTAPE

JMS TEST

4MP ASK3

4H9 ASK?

TAO JMFMAG

SEA START¢§

'x.‘



10Hl1 61th.?stn - TAPE 1

czsa‘
3235
'236

0237
0200

0211
8262

02d3

9244
0245
52‘6

I247

£253

5251
0252

5253

9254

8255
5256

9257

.~3269
5291
3262

B263

02§4

:25:
5266

5267

B276

@271-

9272
6273

0274
8275

B276

6277

@390

6361

ZSEZ

0393
2394

9355

6366

@397

.3315
E311

9312

$313

53:4

1069’
c493

6337

5243»
5284

1161
320a

10.7
4453

‘327
$233

5343
1156
3203
5272

'1fl75
4463

‘;27
[263

5293
1157
3293
5272

.1971
4453

.4327
5272
5253
1165
3203

1Q72
4503
‘327
3323
5272

1973
A993
4454

5277
7194
70a6

3162

e455

1134
3959
1115
301%

4495
$323

'Asxa.

ASK‘I

ASKS.

ASKGI

ASK7:

w

”TAU?

JM3
JHS'
'JHP

JHP
750

06‘

ran

JMS
an:
amp
an
er

DCA

an
TAD

JMS

JHS
an
JMF
TAD
ac;

an
TAD

ans
JMS
JMP

JHP
TAD
DCA

TAD

JMS
ans

an
JMP
TAD

JMS
JMS

JMP
RAL

RTL
DCA

JMS

a ”Vt‘t”

PHESSJ

X PNTRt

YES!

ASK4

ASK3
JHPSSE

sYART*4

PHESSO

! PNTRl
TEST

ASK,

ASK‘

JHPRMB

SYARY‘S

ASK?
PHE557

I_PNTR1
TEST

ASK6

ASKS“
JHP032

START»:
A5K7

PHESSB

I PNTRi
TEST'

ASK?

'ASKG

JMPRDB

START*3
PHESSQ

1 PNTRL

TEST

.‘6

ASK?
PMESifl

I PNTRi
I PNTRZ

.-3
CLL

FELD

I PNTRSS

2*’flbfl~71 tlefi‘
-

PAS! 1~4“

[ASK OPERATOR ABOUT 330 oxsrLAv

IASK OPERATOR ABOUT RHBB

IASK OPERATOR ABOUT DF32

IASK OPERATOR ABOUT'RFfifi

IASK OPERATOR ABOUT EXTENDED MEMORY

IASK HOW MUCH

IPDSITION BITS

ISTORE NUMBER OF EXTRA MEMORY fiANKS

ICR—LF

{LOAD EXTENDED fiEMfiRY FIELDS FOR

IDECTAPE. MAGTAPE; AND DISCIDRUM

YAD
DCA

?AD

DEA

JHS
AND

K9026

fl

MQQES

19

I PNTRS

Kflfl7fl



[031$ ElEflCIIER I YAPE 1

*3}!
”0316

:3337W
0329
a321
3322

9323

.324

.325

3326

9327
0338
53::

«3:2
:53:
53:4

3335

0336

2337
2349

93‘:

9342

9343

6344

a345

6346

6347
Base
0551

$352

5353

6334
0355

9356

0357
ease

6361

03b2
nabs
5364

3365

3366

6367

$379

$371

9372

9373

0374

@375

2376

34I9

3162

$.90
27:9

8313

2009
261a
9313
9201
.066
6332
£506
:15:
$153
$116
7650

'57:?
2327

1153
1117
7550
2327
$727

725a

6916
79mg
3151

1;51
7E12
7¢29
9423

3364
4393
1151
4445

495a
7922
5362
3952

7296

$145

7339

6155

7290
1376
6165

7286

5255
3161

PlLil Vi‘l

‘3‘ I 3.

7‘0 FELD

CIA
VAC 1 a

‘

SHA SEA CL!
J", o '7

IS! a

181 ll

J"? .'12

JR? svanyoa
TEST. E

KCC

J”. I PNYRQ
DOA CHAR

YAD CHAR
?AD H3319
SNA CLA

JHP I TESY

15! TEST

TAO CHAR

TAD M6331
SN} OLA

35% TEST

JMP I TEST

II24'HAR~?$ p319 van: 3-!

Ifi~~av
IYES

xuo.’1~cn£M:~1

»/Y'YES?

lYES. INCREHENT
IYHEN EXIT

[PROCESS-POTENTIAL NON-EXI37ANT DISC ERROR

N00156: CLA
DEAC

NDP

DOA DDSTAT
TAD DDSTAT

RTE

SNL CLA

J"? I PNTR6

7A0 PME11A

JMS 1 PNTR3
TAD OOSTAY

JMS 1 PNTfiad

JMS I PNTR33

HLT

. JMP .~1

PMEI1A9 ME5511

[READ DISC STATUS

INONnEXISTANT Disc ERROR!
INDIEXIT
zvzs, TYPE ouT HEADER

ITYPE our STATUS HORD

/CR~LF

ISTOP
INON-RECOVERABLE ERROR-RESTART

I338 DISPLAY STARTER ROUTINE

013338: CLA

6145
CLA CLL CHL EAR

6155

OLA
TAD .‘4

6165

CLA

4MP STARTba

9RO338

ISET DISPLAY INITIAL CONDIITIONS TO

ISET AC TO 4Bfifl

ICLEAR BREAK FIELD REGISYER

'15:? STARTING ADDRESS or 333 PREGRAH
ILUAD DAC

4%



IOHOI Eit~¢"£3 - r49: 1

0400

0401

0402

0403

0404
0405

0404

0407

0410
0411

0412
0413

0414
04:5
0414

0417
0425
0421
0422

0423
0424

B425
B426
B427
3453‘

0431
3632

.9433

9434

0405
0434
0437

0440

0441

0442

0443

0444

0445

@446

0447

0450

0451

0452

0453

0454

0455
0454

0457
0440

0441

I‘ll

1200

4001
4133
3407

1404
4135

7440
5423

7404
0:04

'7940
0445
4335

4001
4105
3915
1114
3944
1230
1Q22
3224
4424

4201
3914
‘231

2015
$225
4002
4347

5255

4001
7904
0135

7440
5923
5243

4001
4335

awai

4114
3014
1113
3015

1105
3174

1244
1022
3240

4201

0414

4400

IDISC 0R ORUH EXERCI‘ER

ODEthv

DDR1764

ODREADI

PApr v14:

004
4401
$40 54:»

004 1 PNTRB

L4:
AND 40010

324 0L4

an! x pnrns

L43
4N0 40200

324 CLA

an! 00:00?

JMS 0054v:

ION
140 «7200

004 15
740 BUFFS

064 14
140 .44

$40 DDFELD
004 .

;

JHS x 90737

car

004 x 14

car

18! 1s

JMP .-5

tor
JMS 000557

JMP .

6691
LAS
AND Kfifllfi

SEA CLA

JMP I PNTRé

JHP .

6651

JMS DDSAVE

ION

TAD BUFF3

DCA 14

TAD BUFF6

DCA 15

TAD K7265

DCA DDCNTR

TAD .*7

TAD DDFELD
USA .*1

CD?

TAD I 14

24-M4n-71 4419 P40: 1-4.,

[CLEAR E? AND DONE

ISUPPRESS DISK OR DRUM?

lYE$4.€X31

I51! 4 SE71

[YES

ISAVE Pl STUFF

[STORE DATA IN OUTFUT BUFFER

[DONE
[NO

IRESTORE PI STUFF

/HRITE DATA ONTO DISC OR DRUM
ICLEAR FLAGS

xsuppness 0180 on DRUM?

xvss. 5x17
/READ DATA FROM 0150 OR DRUM
ICLEAR FLAGS
(SAVE P1 STUFF

/TURN ON iNTERRUPT
zourpur aurrza

IINPUT BUFFER

iCOUNT

iCOHPARE DATA Du? HITH 9474 1N



Iona: ext .rsaa -_7Ar:_1.7 paL1n v1.1 za'n;n-11 ‘”a 9‘19 Pncz‘zAw

0402 7941 ex:
[463' 1‘15 7:0 x 15

n4.« 02¢: cor ;

9465 7940 at:
‘

r l60007
E466 4925 gm: 1 PNYRI IND. 017A ERROR

64.7 2174
'

:5: occurs IDONE?
£470 9260 J”? .-19 [NO

B471 793‘ LAs
0472 7910 RAH

9473 7930 52L CLA ICHANGE MEMORY FIELD?

3474 93a5 4"! .+11
-

IMO
B475 a924 JHI x Pnrav [YES

9476 0123 AND K0970
$477 3622 nca DDFELO
asap 1162 TAO FELD

5501 7941 CIA
csaz 1922

'

TAD DDFELD
9593 7745 SMA saA cLA
9554 9275 JMF .~7
6595 03:2 gar
5506 4§47 JHS ODREET

*

IRESTORE PI STUFF

0537 929a JMP oocxza

IRMEB DRUM EXERCISER SETUP ROUTINE

$510 1315 RMEBEX: TAD RMQBRI

0511 3235 DCA DDRITE

0512 1316 TAD RHQBRE

@513 3243 DOA DOREAD

3514 52$” JMfi ODEXER

$515 543$ RMQBRI. JMS I PNTR11
9516 4931 RMEHRE. JMS 1 PNTR;2

IRFBB DISC EXERCISER SETUP RUUTINE

@517 1524 RFQBEX. 1A0 RFflBRI

6526 3235 DCA DDRXYE

$521 1525 TAD RFQBRE

5522 3243 DCA DDREAD

6523 525” JMP DDEXER

@524 A426 RFQBRI: JMS I PNTfiQ

5525 6427 RFZBRE. JMS I PNTRifi

IDFSB DISC EXERCISER SETUP ROUTINE

$526 1333 DFBZEXp TAD DF32R1

@527 3235 DCA ooaxra

6530 1334 TAD orszaa
9531 3243 DCA DDREAQ

@532 5239 JMW DDEXEfi

@533 6433 5F32R15 JMS I ?NTR1Q

353$ £434 DF32RE. JME I PNTR15



13".: EXEKCISER - TAPE 1

I535

3936

'53?
35‘”
BS‘I
05d2

9543

05l4

'545

5546

9547

$556

0551
9552

B553

9554

6555

5556

5557

5560

9561

9562

3563
6564

6565

95§6

E597
0573

B571

B572

5573

6574

B575

0576

662%

6661

@682

6633

66E4

fiéES
Eéfié

G6G7

3144
3361
$145
3362

1456
3363

1099
3364
I735

an»:

1§61
31:4

1362
3145

;;53
5656
1§64
3959
9747

0900
fiflflfl

flflflb
0056

79a4
E132

7§4u
5373

1243
75:6
1235
3375

7922
52am

965”

7296

3175

1376
6766

1163
3435

5667

$292

Plktfl -V141 ZQ'MAR-71 3119« **PAG£ z-o

onsc-onun SAVE SUBROUTINE
DDS‘VEO 3

_YAD
DCA

T‘D

OCL

TAD

DCA
$50

06‘

JMI

AC

DDAC

LINK
DDLINK
l PNTRAB
DDYB

009C

1 DD$AVE

[SAVE AC

leNK

IMEMORY FIELD

IAND L06 9

IDISC~ORUH RESTORE SUBROUTINE
DDRESTI 5

7‘0

DCA

TAD

DCA
TAD

DCA

TAD

DEA

JHP

DDACp 0

DDLINK: a

0018. E

DOPE: E

onsc-oaun Loop ROUTINE

DDLOOP:.LA5
AND

SEA

JMP
TAD
SKP

TAD

DCA

HLT

JMP

fl'60511

fDECTAPE STARTER ROUTINE

DECTAP: CLA

DCA

TAD

DTLfi
TAD

DCA

JMF

DDAC

AC

DDLINK

LINK
0019

I PNYRQQ
OOPC

a

I BUREST

Kfiiflfi

CLA

.‘3

DDREAD

DDRITE
.‘1

DDEXER

LOOK

K9694

DTPNTfi

I PNTRié

I «+1

START°2

IRESTDRE SAVED AC

ILINK

xnznonv FIELD

IANQ Loc a

ILOOP 0N READ?

lNOp WRITE

IVES. REAO

/Jfi$ IN$TRUCTION IS STORED HERE

IEERO BLOCK SPECIFIEfil

/LOAD "A“ HtTH "GO:REVERSEaMOVE:ENASLEaCLEAR"

lSET UP RETURN FROM P.I.



Ion-1 Extacxsea - TAPE ;a:a.4;

9613

$611
3612
0613
5614
6615
0616

0617
D629
5621
5622

B623

5624
0625

2626

0627
0635

2631
8632'

0633

0634

'9635
6636
@637
0646

Ebdl

06d2

0643

0664

$645

”6‘6

0647

5650

9651

9652

9655

@684

5655

B656
@657

966%

$661

720:

3159
111!
6711
74:2

9716
4721

7902
7290

6722
4154
3437
5925
0203

£204

72fl1

aéZq
1114

#995
1141
@615
$165
3632
31a5

'3794

17fl5
3763

5926

7244

3475
1114
3476

1137
5515
7299

:149

6§65
:166
3432

1396
3764
5241

IHAGVAPE SVARTER GOUYINE

HAGTAPo

HTHLTip

MYHLTZO

PLL1I

6L4

0:4 RECORD
740 x2514

nrcn

HLT
MTLC
nvrn

HLT
CLA

HTGO .

van HTPNTR

_DCA I PNTR18
JMP ! .61

START‘S

.v1€1*9

[CLEAR RECORD COUNT

ISKXP IF HAG-YAPE CONTROL fiEADY

ILOAD COMMAND REGISTER WITH "REMIND. ENABLE"
ISKIP IF MAG TAPE UNIT READY

ISO ~

IRHEI DRUM STARTER ROUTINE

RHEE»

START¢¢

OLA IAC

DRFS

TAD BUFF3

DROH
TAD DRUMAD
DRTS
YAD RMBBPR

DOA I PNTR13

TAD K7269

DCA I PNTR46

TAD I.PNTR47
DCA I PNTR‘B

JMP I RM08~1

ILOAD SEcTOR COUNTER TO 1

ILOAD CORE ADDRESS: WRITE

ILOAD DRUM ADDRESS; INITIATE XFER

IDFSE DISC STARTER ROUTINE

Brae: CLA CMA RAL

DCA I K7755

TAD BUFFS

DOA I K7751
TAD DISCEA

DEAL
CLA
TAB DISCAD

OMAN

TAD DFSZPR

DCA ! FNTRlS

TAD JMPCQN

DCA I PNTfifib

4H? RME8412

ISET UP w.c.

ISET up c.A.

ILOAD CONTRDL WITH oxsc EXTENDED gounzss

ILOAD DISC ADDRESS AND HRITE



Inna: Ehvjcggcfi 1 YA?! 1 PALll , V141 24*HAR-71 ~L ”.9319 ,. was! 1-19

'

larva oxsc svanrta ROUTINE
"

3662 7244 aroa. eta cna RAL

9663 3975 00‘ 1 K7759
'

ISE¥ UP flC

96“ 1114 7A0 BUFF!
0665 3476 USA I K7751 135? UP CA

9666 $143 7A0 INTERN
36‘? 6915 OXHL ISCT UP INTERRUPT CNABLES
D67! 1162 7A0 TRACK_
B671 6643 DXAL [LOAD DXSC EXTENDED ADDRESS
0672 $149 TAD DISCAD ILOAD DISC ADDRESS AND HRITE
£673 QQGS r CHIN
9674 '3167 TAU RFOBPR'
5675 3532- DCA 1 PNYRlS
9676 1133 TAO SKIP [SET UP SKIP CHAIN
5677 3753 USA I PNTR‘S -

B709 1765 TAD I PNTR47

@721 3704 DCA I PNTR46
.

07a2 5926 JMP 2 RMfiB-i {RETURN TO STARTQQ

9733 abao PNTR‘B. Ex:7«2
9774 2927 PNTRfiév :xxv-1
eves 29g; PNTR47p axxv-a

B766 Qfifii JMPCON: JMP I PNTRAB

IDFSZ DISC WAIT FOR FLAG AND NO ERRORS SUBROUTINE

97!? 0996 DF32NT: fl

7716 4332 JM8'1.PNTR13 INAIT FOR DISC FLAG

6711 5921 DFSE IANY ERRORS?

0712 7519 SKP
_

IYES

B713 5707 JMP I DFSZHT INC

0714 7964 LAS
'

@715 7636 RTL
e715 7510 SPA IPRINT ERRORS?

D717 5331 JMP HALT4~2 1N0

E725 722a OLA

6721 5616 DEAC /READ STATUS

9722 7990 N09

0723 3151 OCA UDSTAT

7724 x375 TAD PMESll

$725 A4fl3 JMS I PNTR: /TYPE OUT HEADER

6726 $151 TAD OBSTAT

g7g7 4445 JMS 1 PNTRQQ ITYPE OUT STATUS HORD

9736 4550 JMS ! PNTR35 ICRLF

6731 7664 LAS .

@732 7759 SHA CLA IHALT 0N ERROR?

$733 7662 HALTA, HLT /YES

B734 57%? JMP I DFSZHT IEXIT

IDFSZ DISC WRITE SUBROUTINE

@735 EEBE DF32HR9 fl



otnoz i

I730

I737
I749

I741

B742
0743
I764

¢7¢5

I746
I747

075'

0751

B792

B755

375‘_

S755

9756

I757

@760

97§1
B762

0763
l76‘

07.5

_D755

31.?

$770

’07,

evvz

Q"’3

¢'~u

3’75

6”:

1236

1%01

haaz

1603

£90“

;zefi
;eao

:ee’

lazfi
.611

:912

1913
$614

3015

-3CIIEI ~ 'A’E

72'!

81.5
347!

:114
3‘76

$022
1157
0615
72"

114.
‘6'!
‘3'?

I611
9536
5735

$059

7290
1105
3475

1113
3476

1022
1137
6°15

?ZBB

11.0
6635
430*

6621

5356

5’55

3062

can:

gflafi

9000

1566
3552

3355
o’bb

a"4

1455

5"?

7066

7769

82:0

‘314
a an

flxfia

.

¢. DA. 2-,?)

t.‘

?AO u72lo

OCA x «7150
v.0 aucrs

cc: 2 «”751
”AD DD‘EhO
$50 D;SCEA

DEAL

CLA
vac DiSCAD

Dunn

4M8 DFSZH'

37!!
J"! orazun~1
JMP z nrszua

wi‘z. 2.»;,g.:: '9.:! P56! 1~1{

'Si’ 49 i. C

rSi' 4° 1.:

ICSMBlNE ; s” can: ~EMOR~ 'IILD
/‘ND C?Sf (I’ENDIG ADDRESS

/Ang :kamfifgs To szsc QONYROL

ILDAD 32$: iDDRESS ;~D uni?!
lqur $03 0:5c FLAG
[ANY ERROR!
IVES. REFEA' ‘u~c*xo~

rcxx?
[0732 DISC READ SUBROUVINE

DF32RU.

PMESll-

K9664.

B

CLA
wan K7219

DfiA ! K7750

YAD BUFFb

06A 3 K775$

TAD fiDFELD
TAD

'

555A

DEAL
CL:
’AD DISCAD

OMAR

JMS 0:32"?

0986

4M. nr32a0~1

Jun m srsznn
M58511

fleas

IOMOl ' ’APEQ

*lflflfl
iDECTAPE SEARCH QOUTINE

SEARCH. a

TAO FQUNG*1

5f: 1 K7755

*AD Kfié14

fi'LA

DTLB

JMS
'

PNTHlfi

DYRB

nu
sun

4!? *

Va: “vwa

'9“

.L“ SEARCHéfi

15E? up NC

18E? UP DA

xcnuaznc 9:S( can: MEMORV rztgc
IfiND 835' Fx':~nru ADDRESS

/ANS xrza *2 1,56 CUMTROL

jhbat ”rsc AgJflfiss AND READ
IHAI' FOR QISC FLAG
JAN? ERRORS?

IVES: RKPEa? *UNCTION
xEXZT

JET. "EVf¢*? “SVE. ENAEgE

135 5% BLOCK NUMEEF TC fifi T3 FGUNfl
/ hinnfi, NQQW; Rgfi, ENAQgE
’LOAf :

xCLEAr H

an7? ~tr 02: Apr “MAG

/REA? E

3,)
I

17,2711)“.

xafiu¢wa



IONI1 EI£IC3SER - TAPE 1

1916

1017
1520

1031
1922
1323

1324

1025

1826

1327

103'
1031

1032
1033
1934

1fl35
1£36

1037
1540

1941

19l2mm

1E4:
15‘!

1045
1646

1067
‘

1553

1651

1952

1053
1954

1955
1056

1957
1666

iflbi

1962
1Bé3
1fl64

1965
ifibb

1%é7
167%

1971

1272

1673

1374

1975

1976

1277

A772
7799

5223
4307

9233
4751
7006
7fl96

7299

1§45
7041
1175
7450
52¢:
7941
7329
1352
792!
1193
.754
5206

7920
5241

9794

5§ea

flame
same

4337
525g

1325
9774

1355
6764

1195
35fi1
1187
3562
4337

4357
5253
5667

9966

name
4557

527a
192a
6774

$351
67$4

$195

LOGGED:

IDECTAPE READ SUBROUTINE

DTRE‘D:

-PAL1G ..v141

DTIB

SHA-CLA

JR? .‘3

J"! DTHAIT

JHF SEARCH*3

urn;
at;
at;
CLA

7A0 rouse

:11
7A0 LOOK

sun

an! LOCBED
CIA

SNL
TAO Renae

SNL CLA

7A9 K3466

DTXA

JMF 52ARCH‘6.

SNL CLA

J", 0‘3

DTXA

JHP I SEARCH

JHS SEARCH

JMS DTERR

JHP Io ”2

TAD DTFELD
DTLB

TAD K5139

DTXA

TAD K72flfi

DCA I K7754

TAD BUFF4

00‘ I K7755

JMS DTWAIT

JMS DTERR

JHP DTREAD‘I

JHP X DTREAD

34“HAR-71 .r'9119

IREAO Status 8

IDECYAPI ERROR

IND
-

zvcs. svor TRANSPORYo arc
ITRV SEARCHING AGAIN

IREAO A

Inov: DXRECTION
231? turn LINK

PAS! 1-12

Iczrhqgocx nunacn rduuo

icuanzuv BLOCK?
IVES. CHECK olfizcrlon
IND. TAKE 2's COMPLEMENT

»

IkINK Is 1 1r BKHD AND NOT AT on Lowta THAN BLOCK

IADD Two TO ENABLE TURN AROUND
ITURN AROUND :3 BEYOND)?
IVES

IGLEAR FLAG
/HAIT FOR NEXT FLAG

lFOUND BLOCK roawAauw
IND

Ives. CLEAR FLAGS

IEXIT

xssancn_ou1 BLOCK

/LOAD MEMORY FIELD REGISTER

. ICHANGE FROM SEARCH TO READ DATA CONT

ISET UP NC

ISET UP CA

INAXT FOR DECTAPE FLAG
liRRDRS?

/YES, REPEAT FUNCTION

IEXiT :

IDECTAPE WRITE SUBWOUTINE

DTRITEo a

JM§ SEARCH

JHS DTERR

JMP .‘2

TAD DTFELD
DTLB

TAD Kfiigfi

BTXA

TAD K7266

/SEARCH OUT BLOCK_

iLDAD MEMGRY FIELD REGIS?O%

lCHfiNEE Vfififi SEARCH T0 fiR17E BATE CONT.
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zone: ExERCXSER_- rap; 1

1154

1155

1156

115?
1100

11.1

1162

1113
1164

1105

1156.
1107
117a

1171
1172

1253

1251

1292

1293
1234
1265

1296

1267

12:9
1211

1212'
1213

1214

1215
1216

1217

1220

1221

1222

1223

1224

1225

1226

1227

1232

1231

1232

1233

1234

1235
”1236

39'!
0614
3403

057'
d994

5124

'140
5522
3217
2249

1116
-1932

I11!

1?‘0
4uaa

1299

9530
4249
4536
1556
$716

.7299

11a5

3977
1111
3520
1921
@722
4256

4255

52u1

5999

aaaa
4249
4536
1555
1716
7209

1155
3477

1112
353%

1021
9722
62%6

1255

5221

K3606.

K8614.
"£85161

0120!
IMAGTAPE READ SUBROUTINE

HTREADO

hAL1a "V3.1;

coco

311:-
24a:
5573
4094

9:24
114:7

9522
2217

2249,
1119

«one
0116
1341
4flle

a
.

JMS REHIND
JMS I PNTR17
TAD K8626

MTLC

CLA
TAD K7208

BSA 1 K7752
TAD BUFFB

DC‘ I K7753

TAD MTFELD
MTGO : _

JMS MTNAIT
JMS MTERR

JMP HTREAD*1

JMP I HTREAD

>a24-nan47: . .9319 ; VASE 1~14_

IHCVERSIo 60

ISEARCHo NCRHAL. REVERSE; CN‘BLE
[Toe

I5»!

[5700

I‘D?

l‘oSP

IEOR

[ROD
IRIS?

I31"

[SPIB
I‘D”
IKISP

ISPoEND

IRENIND TAPE
/SPACE TO BEGINNING OF RECORD

ILOAD CH HIYH "ODDp7CHoREA013NABLEo899" AND flLEAR FLAGS

[SET UP NC

[SET UP DA

ILOAD EXTENDED FIELD REGISTER: GD

iHAIT FOR MT FLAG AND NO ERRORS
lERRGRS?
IVES: REPEAT FUNCTION
IND: EXIT

IMAGTAPE READfiCOHPARE SUBROUTINE

RDCOMP. B

JHS RENIND
JMS I PNTRL?
TAD K8636

MTLC

CLA

TAD K7292

DCA I K7?52
TAD BUFFZ

DCA l K7753

TAD MTFELD
M760

JHS MYWAlT

Jfifi MTERR

JMP RDCOfiFfil

IRENIND TAPE

ISPACE To BEGINNXNG OF RECORD

ILDAD CM WITH "fiDDo7CHpRfi COMpoENABLfifififi" AND CLEAR PLASS

’

/$ET UP WC

[SET UP CA

/LOAD EXTENDEQ FIELD REGIgTERv Ga

IHAIT FOR NT FLAG AND N0 £32623
IERRORS?
IYES.REPEAT FUNCYION



Iona: :xk,cggaa - 722; 1 -_2 ragga ‘gvqu-- 2asMAnw71
.

7, 9:19~~43P26t21¥15

1237. £622:-
' ”

"'

an! : noconr' Inc. 2121

.-

IMAGYAPE acuxuo-suanouvzuc (ACTUALLY space REVERSE)

:24: noon nauxso. a

1241 1254
'

7A0 K0676
-

_

1242 9716 HTLC . [LOAD on wxvu "ono.7cn.sracz REVERSE.ENA8L5.80@" AND CLEAR rLAcs

1223 7296 OLA
1244 6722 H760 Is£1 GO

1245 3927 ncA x K7752 . 1551 02 2.2.

12l6 4266 4H8 "TuaxY IRA]? FOR HT FLAG

1247 «73¢ . MTRS
_

22240 512705
1259 7966 . RTL
1251 7799 -

SHA CLA I807?

1252 5211 JHP REHlnoog . INO. TRY AGAIN
1253 5649 JHP I REwlND IVES. EXIY

1254 £976 K0676; 0‘76 IODO.7CH.SPACE REVERSE.ENABLE;BBG

'

- IMAG TAPE ERROR ROUTINE
1255 $950 MYERR. fl

1296 9726 "was zacao strus

1297 7522 SMA , ./£Rnoase

1242 $253 JMP .73 INO

1221 2155 AND x1222 /YES

1252 7649
'

sza CLA 73077

1265 3255 IS! MTERR /YES: NO ERROR

1264 7299 CLA

1265 §§55 JMP ! MTERR

ISUBROUTINE TO HAIT FOR HAGTAPE FLfiG AND NO ERRORS

/EXIT HI?H TRANSPORT STOPPING

1266 99¢” MTHAIT: fl

1227 4937 JMS I PNTR18 IHAIT FOR MAGTAPE FLAG
1272 4255 JMS MTERR IREAD MAGTAPE STATUS
1271 751a SKP IERRORS?

1272 5512 JMP HALT2¢2 IND
'

1273 7§24 LAS
1274 7Efl6 RTL
1275 7712 SPA CLA IPRINT ERRORS?

1276 5526 JMP HAL72~2 IND

1277 §7BG HYRS

1392 3147 DOA MTSTAT

1321 1326 TAD PME813

1322 4423 JMS 1 PNYRl {TYPE OUT HEADER

1323 1147 7A2 275127

1324 4445 4M8 I PNYR24 ITYPE OUT STATUS Hana

1325 2452 4M8 2 7N7233 /CRLF

1326 7924 LAS
1327 7722 SMA CLA IHALT 0N 222022

1319 7‘52 HALTQo HLT IVES



IDHI1 £X£R638E3,- TAB: ;_

1311

1312

1313
131‘
1315

1316
1317
1329
1321

1322
1323
1324

1325
1326

1327
1339

1331
1332

1333

1334

1335
133§

1337
1349

1341

1342

1343

1344

1345

1366

1347

1359

1351

1352

1353

1354

1355

1356

1357

135%

1361

1362

1363

1364

1365

1366

1367

1379

9965
0712
£727

6031

972:
9315
£982
£739

9966
I000

509!

3196

2132
2144

9903
-114a

3322
1145
$323
1556
3324

1509
3325
B731

0996

$522
3144

'1323
3145

1324
3&56
$325
may»
5743

$935

@626
6911
2393

4317
224a

9422
2515

swan
3124

91am

@522

~ PAh1B, will

4”! 3 "YR!!!

"Tl?”

DTAC:

3K3 I PNTRIS

ION
'

”773

J”' I ”'1

lo?
JNS I PNTR‘4

an,
I HTWl1Y

OTLINKO 9

01130
0790.
PH55130
PNTR‘3I
PNTR“:

IDECTAPE SAVE SUBROVINE

DTSAVEq

DTREQT:

KE6361

K9626:

ME58170

0

M53313
MYSAVE

MTREST

fl

TAD AC

DC! DTAC

TAD LXNK

DEA DTLINK ’“

7A0 I PNTRfiE
DCA DTIB

TAD fl

DCA DVPC

JMP I DTSAVE

6

TAD DTAC

DCA AC

TAD DTLIHK

DCA LINK

TAD DTXB

DOA I PN1R£E
TAO DTPC

DEA fl

JMP I DTREST

9&36

@626

9&11

2393

4E1?
224%

$422

2515
4&34

@134

614%

5522

24'HAR-71 'tvv)19'- I56! x-ss

ICLEaR rLAss

INA}? FOR

[TAPE TRANSPORT READY

ISAVE AC

ILINK

- .IMEMORY FIELD

[AND LDC fl

'./DECTAPE RESTORE suanourxuzl

1/RESTORE SAVED Ac

/L1NK

IMEMORY FIELD

IAND LDC Q

1000: 7CH READ CCHPARE; ENABLE: 8E9

IODDn 7CH: READ; ENABLE: sag

le1

/59C
/SP:0

/RASP

leR

lU-M

/SF¢D
[AOT

IAISP

IE!“



2#~RAR«71 ’1 9319
'

FAG! 1'17

lava

IRDS'

IXpN
[59:3
1‘."

IK05P

ISPoEND

[COMBINE MEMORY FIELD
. IANO NUM8£R OF SECTORS

ITO DRUM CONTROL

ILOAD CORE HEMORV ADDRESS; READ

ILQAD DRUM ADDRESS REGISTER. iNlYIATE XFER
IHAIT FQR QONE VLAG AND NO ERRORS
IERRURS? -

IVES, REPEAT XFER
IND

ICOMBINE MEMORY FIELD
IAND NUMBER OF SECTORS
ITO CONTROL

ILOAD CORE MEMORY ADDRE33; WRITE

ILOAD BRUN ADDREQS REGISTER: INITIATE XFER

IHAIT FOR DRUM FLAG AND ND ERRORE
/ERRORS?
IVES. REPEAT XFER
INO .

N0 ERRDRS BUQROUTINE

IHAXT FQR BRUM FLAG
IANY ERRORS

IMO

IVES: PRINT ERRORS?

zone: £1..CZSEP - 719: 1-w ~ PAL16 _ V1§1

»1371 ‘2217
‘

2217

1372 2249 2249

1373 1116 1116
1374 0692 4:92
1375 9116 6116

137a 1:1: 134a
1377 0093 none

19!! 014B!
IRHao DRUM READ suaaourrwc

1429 £309 RMDBRD. 0
'

1411- 72!! CLA
1452 1922 TAO OOFELO
1433 1122 TAD K3332

14z4 6624 naps

1465 7201 CLA 11c

1466 1113 A

TAD BUFFQ

1‘fl7 6993 1 Dch
1410 1141 TAD DRUHAD

1411 9915 mars
1412 4214 4H5 onumwr
1413 1§21 DRSE
1414 5201 JMP Rmzannw1
1415 Béza

'

JMP I Rmaano

lanas DRUM unit: SUBROUTINE

1416 page nuaawa. a
_

1417 72fl0 OLA

142$ 1622 TAD DDFELD
1421 1122 TAD Kazam

1422 5924 DRFS

1423 1251 CLA IAC

1424 1114 TAD Burrs

1425 $995 oRcw

1426 11‘1 TAD DRUMAD
1427 9915 oars

143m 4234 JHS DRUMHT

1431 5921 DRSE
1432 9217 4MP RMEBWR¢1
1433 561a JMP 1 RMQBHR

IDRUM HAXT FOR FLAG AND

1434 6960 DRUHHT, m

1435 4532 JME x PNTR13

1436 1621 mass

1437 7119 319

1449 5634 JMP 1 BRUMN?

1441 7954 L18
1442 7956 RTL



/5“€; £1£9CESER - ?APE 1 PALav V141

;
.

Lfl¢3 ?§19

5255

.-?3¢v

$612
3131

1363
44%}

$151

4445
4453

7994
775:

7432

5&34

QEEQ

$195

3375
11%3

$576
1&2?
1143
fifiiB

1142
$$¢3

133$

é§fl5
4321
6621

fiébl
5252

695B

$1$5
3975
1114
3376
1E22
1143
§é15

$142

$643
1143

5635
£321
éle

3731
5392

SP:

JMP HALYJ-z

6L5

flair

DEA 3037A?

ram PMESI¢

¢Ms 1 vaii

7&9 DUSTAT

4M3 : PN792§

4M5 I FNTRSJ

LAS
SHA CLA

HALfa. HLT
'

JMP I URUMHT

Efi'fién‘zs 91:? PAGE lM16

/?RINT EQEORS.

IREAD STLTUS

'

zvvpz our HEADER

/TYPE GUT ERRQR S?ATUS

ICRLF

{MALT 6N ERROR?

IVES

/RFEfl 813C REAB SUBRHUTINE
firfiaaos 3

TAD K?2%$

DCA I K??§§
7A9 SU?F$

BSA I K7?§$
TAB fiDFfiLD
753 1m?Efi%

blfiL
TAU ffiAflK

QKAL
?AD DISQAD

OMAR

JMS nrwaw?

DFBE

JMP I RFflSfin
JMP RFflSfiDfil

155? U? fiC

ISET U? ca

ICGHBiNE Disc CGRE MEMmRv ?1ELD
IAHD INTERSU$T awAfiLES
/Amn $fififi35ER Ta BiSC fiawffimg

Igfifin mafia EX?SN$E: AB$R£55

ILOAQ Disc AonREss AND READ

lwAIT Fcfi mlfic FLAG
IANY ERRDRE?
INO

IYES. REPEAT FUNCTKON

IRFQE Disc NRI?E EMBROUTENE
RFQBHR; 9

TAD K72gfl

BCA I K?7§@

TAD BUFFS

DCA I K7?51

TAD DDFEkE
TAQ INTERN

BIML
7A3 TRAEK

DXAL
TAD DISCAD
DMAN

4M5 QFQEHT

DFSE

4M? X RFfififiR

9MP RFfifiWR¢1

/SET UP HC

ISET UP GA

ICOEBINE DISC CORE MEMQRY FIELD
lANO ENTERRUPT ENABLES
lAND TWRNSFER TO 0158 CONTROL

/QOAD 0136 EXTENBED ADDRE$S

XLDQD DISG ADQRESS AND HWXTE

{WAIT FSR 313$ FLAQ

iéNY Efififififi

/ND

iYES

fRFGfi DISC WAIT fflfi FL$5 ANS ND Sflfifififi fiyBRfiUTififi

[{TRAMfiFEfiE CQMYHfla ?G "Q?$EWT” IF ANY ERRDfiS)



ID#¢1* ,tflcxssn
- 149: 1

'

:BBII1521

1522

1523

1524
1525
1526
1527
1533

1531

1512
1533
1534
1535
1536
1537
1545

1541
1542

154a

1544

1545

1546

1547

1555
1551

1552

1553
1554
1555

1556

1557

1555

1551

15:2
1543

1514
1545

1516

1517

1575
1571

1572

157a

léflfi

1651

1632

1412
£621
§?21

1321
1731
I730

I714
0717

I!!!
7251
1514
e716
7211

1105
3977
1112
1511
1921
5722
4447
2155
5152
444a

'5333
1441
1411
5732
4540
4415
724m

1150
3155
$334
5125

5746
2423
1961
4554

5593

2991
gums
77Efl

léflfl

7255

1714
1133

RFEIHTo'

IH4611P: unxrc nourxnz

'.H1nztz. o

9H23141
Kfi74§v
M55862:

“169$

r4L10‘ [Vill'

9

JMS I PNTR13

DFSE

anfi x arabwt'
7‘0 RFQBHT

DC‘ 1 0’3

JHP I 1‘1

DF32HT *5

0732NT

OLA
7A0 Kfi746

MTLC

CLA
TAD K72fl0

DOA I K7752
YAD BUFFZ

DOA I K7755

TAD MTFELD
H760

JMS X PNTR32
IS! RECORD

JMP .*3

JMS I PNTR19
JHP MTRITE‘l

JMS I PNTRR?
3K9

JMP 1 MTRITE

JHS x PNTR19

JMS 1 PNTR17

cLA CMA

TAD ascono

004 RECORD

JHP MTRIvswz

ME8814*
2745

2403

éflél
4991

5523

2451
2955

1755

HDECTAPE EXERCISER

DTEXER. CLA

DTXA
TAO 3K1?

24‘H48-71.

7

=.1119"' 515: 1-19'

IHAIT FOR Disc FLAG
(ANYUERRORS7

IMO
IVES
l55V£ “PC”

[TRANSFER CGNTRDL To

IDDF32 ERROR TYPEOUT

11010 on HITH "000.7CH.3'1N; GAfioNRITEubflfl" AND cLEAn FLAGS

xgsr up up

15:1 up 31

ILOAD EXTENDED FXELD REGISTER. so

/waT FOR MT FLAG AND no saunas
IINCREMENT nunszn or Racoans

l4fl96 RECORDS: REHIND TA?E

IISTART OVER
IANY ERRORS

IND: EXIT
_

lYESa REHINS TAPE
ISFACE FORWARD To BEGINNING 0? THIS RECORD

IDECREMENT RECORD COUNT

/TR¥ AGAIN

/0001 7CH: WRITE. ENABLE: 8%“

[Tic

[$11
ISP,D
lEvC
ITIA

/PtE

/?1END

iCLEAR E? AND DTF



_

IDHI: :xcnczscn - YAPE 1

1693
1904

16.5

16l6

16.7
1616
1611

1612
1613
1614

1615
1616

1617
1629

1621

1622

1623

1624

1625
1626
1627

1635

1631
1532
1633

1634
1635

1636

1637
1649

1641

1642

1643

1644

1645

1646

1647

1653

1651

1652

1653

1654

1655
1656

1637

1665

1661

1662

1663
1664

1665

1666

1667

:32:

’994
I134

7940
5413
:45?

6091

3105
3511
3106
Sflifl

3224
192!
3222
4942
9201
3516
62l1
3911
5221
1175

1§11
3175
7339

3175
1125

7930
5231

bane

£569
494:
6764

4944
ago?
6764
4457

9201
1166
3910

1167
Emil

11a5
3170

1295
1229
3251
52a1

1919
?@41

1511
9231
7449

#312

?fiLlB V161

DOA OTDA'A‘O

L63
AND K094.

$14 OLA
’

J", I PNTR‘

J". l PNTR61
ION
TAD K7233

DC! 11

Y‘O BUFF1

00‘ 19

7A0 .66
TAD DTFELD
09‘ .‘2

JH8 I PNTR21
00'
056 I 1”

007
333 11

J", u '5

TAO LOOK
T60 KHEESA

DCA LOOK
CLA CLL

TAD LOOK

TAD M2709

SEL CLA

JMP c '5

xor -

J": I PNTR‘?
JMS I PNTRZZ

DTXA

JMS I PNTRZS’

TAD Kazaa

DTXA
_

JM5 1 PNTR41

ION
TAD BUFF1

06‘ 1%
TAD BUFF4

DCA 11

TAD K7296

DEA DTCNTR

TAD .*7

TAD DTFELD
DCA .‘1

CD?
TAD I 1%

CIA
TAD I 11

GOP
SEA

JHS DTDATA

EQC'HAR*71 -'9l19 raot‘a-zo

ISUFPRESS UECTAPC?
IVES. EXIT
[SAVE P1 SYUFF

[STORE DATA IN OUTPUT BUFFER

{DONE
1N0

ilNCREMENY BLOCK BY 3

IRESTORE P! 310??
IHRITE DATA ONTO DECTAPE
ICLEAR FLAGS
IREAD DATA FROM DECTAPE
ISTOP TAPE. CLEAR ENABLE AND
ICLEAR FLAGS
ISAVE PI STUFF

[TURN ON INTERRUPT
IOUYPUT BUFFER

/1NPUT BUFFER

ICOUNT

ICOMPARE DfiTA OUT WITH QATA 1N

IGQGG?

IMO: QAYA ERROR



Iona: :h_«czs:n - YAPE 1

167'

1671

1672

1673
1674

1675

1676

1677
1750

17.1
17!?

1733
1784

17.5,
17.6
17l7

1713
1711

1712
1713
1714

1715

1716-
1717
172B
1721

1722

1723

1724

1725
1726
1727

1739
1731

1732
1733
1734

1735
1736

1737

1743

1741

1742

1743

1764

1745

1766

1747

1759

1751

1752

'21?!
320:
can:

‘95:,
7924’
vnzn
7¢aa
sane
£462
:12:
3029

$152
7a.:

1920
7749
I390
9295

can;

0360

7924
6163

7940
5361
ADD2

7910
5335

1366
5553
$026
7119
7312

$545
1674
49a3
1165
3325

«95%
192E
1369
33‘0
6251

1$1a
4945
;125
4446

3571
4445
1125
4945
1911
4445

K5393Ao

pagan

33!
J"!
10'
J"!
LAS
RAR

SEL
JMP
JHS
AND
DCA

TAD

CIA

TAD

SHA

JHP

JMP
3

.Y191

DTCNTR

l ’1'

I PNTRIZ

CLA

OTEXER
l PNYR21
Kflfl70

DTFELD
FELD

DTFELD
SEA CLA

.-7

DTEXER

'24'HAR°71 $9119;' DAG! 1-21

IDON21
(no

IVES
[RESTORE 9: srurr

[CHANGE MEMORY FIELD?
[NO

IVES

IDECTAPE DATA ERROR fiDUTINE

DTDATA: 9

LA!
AND
SEA

J"!
10?

SKP
JMP
TAD

JMS
TAD

RAR

RTR

JHS
TAO

JMS
TAO
DCA

JMS
TAD

TAD
DOA

CDF
TAD

JMS
TAD

JMS

TAD

JMS
TAD

JHE
TAO

_JM5

K94fi6

CLA

CHNGEI‘i

OLA

.‘14
PMESiB
I PNTR1

DTFELD
CLL

I PNTREA

PMESlS
I PNTR1

K7ZEE

DTDATA‘é

I PNTR33

DTFELD
CHNGEL

.‘1

1%

I PNTRZ4

K9249

I PNTR25

I TEE?

I PNTREA

KEZQE

I PNTQEfi

11

I PNTREA

IDR CLA

[TYPE OUT HEADER

xano DATA FIELD

ITYPE OUT REST OF HEADER

{PICK UP "GOOD" ADDRESS

IPXCK UP "5000" DATA

IPICK UP "BAD” ADDRESS



zone: zxznquca f T‘PF.1.W-
1753

1754

1755

1756

1757

1760
1761

1762

1713

1744
1765

1766
1767
1779

1771

'1772

1773

1774
1775

233%

2901

2552
2903

2664

2635

2006

.26G7

2910
2a11
2%12

2213
2514

2015
2fl16
2217
2929

2921

2922

2623
2624

2925

2026
2927

2fl36

2031

2932

ZESS

2634

:12:
4444

1571
4445

445!

42!:
7954
7304
77a:

7492
$712
3144
£304

3215
657i
49fl4
2225
1577
even

7205

9712
'1133
3742

7§a4
8134

7949
5423

7964
6194

794%
7968

4332

#991

11fl5
3913

$112
SE12

1236
1921
3226

4763

6291

3912
6261
2313

5225
QWQR

4544

CHNGE1:

9H5518I
K'fll‘c
”£55060

lDMfii -

42991

:_PAL:9‘ v14:

7&0 K024.

JHI-l P8732!
740 I TEMP

JHS l PNYR24

JHS I PNTRSS
60'

LA!
RkL
SHA CLA

HLT
JHP 1 DTOAYA

M53813
4

2215
6973
4334

2225
1577
a

TAPE 3

IMAG TAPE EXERCISER

'MTEXER: CLA

MTtr

TAD SKXP

DOA I PNTnze

LAB
AND Kazan

SEA CLA

JMP I PNTRé

Lbs
Awe K6239
SEA CLA

NDP

4M3 MTSAVE

ION
TAD K7295

00A 13
TAD BUFF2

DCA 12
TAO .+6

TAD MTFELD
DCA .+2

4M3 1 PNTRZ?

CDF

OCA I 12

CD?

153 13

4%? .«S

10?

JMS MTRES?

g4-HAR-71 'T itzc 746: 4-22-

'/PICK UP ”BAD” DATA

IHALT 0N ERROR?

{YES -

‘

[ENABLE
’3'"
[94.

ISPrD
IflrV

IMO?

IENU

[CLEAR er AND er

ISUPPRESS HAGTAPE?

IYESO EXIT

’BIT 4 SE77
IYES

[SAVE PI STUFF

ISTORE DATA IN OUTPUT BUFFER

lDDNE?
IND

[RESTORE PI STUFF



IONISF :Rcrsan y 749:21- h rALso vat:
-

24‘HAR'7tZ‘H . stc Ma'pact 1-23

”

2335

2036

2037

2343‘

2641

2242
2643

26d4

2fll5

23d6

2947

2350

2951

2052
2953
205‘

2B55

2956
2357

2990
20§1

20§2
2963

2264
2055
2566

2067
2970

2071

2072

2273

2674

2975
2976
2977

2199

2191

2122
2103
2124
Zlfifi

21fl6

2137
211%
2111

2112
2113
2114

2115

5&704
9712
76l¢

'13‘

794'
5423
‘765

6712
4332

$901
1112
3512

'1111
3913

:195
31?;
1254
1?21
3253

can:
#512
7941
1513
gen:

vf‘z
.4767

2173
5260
aaaz
G344

4796

47:2
7934
791a

7935
azaz
47¢:

5123

§921
1162
7aa1

1921
7740

5391

52fi0

flflfifi

137$
371$
72d0

Jns x‘Puvnzo zunxve 0A1: euro HAG tar:
HTAF [CLEAR FLAGS
Ln: .

_

.

-ANO K9620
*

52A CLA ISUPPRESS HAsTApzw

JHP l PNYRQ IVES. EXIT
ans 1 Pnrnze [READ DATA FROM HAGYAPE

HYAF ICLEAR FLAGS
JHS HTSAVE ISAVE P1 STUFF

ION ITURN ON INTERRUPT
TAO BUFF2 IOUTPUT BUFFOR
DCA 12

on Burrs ISNPUY aurroa
DEA 13
TAD K7209 IGOUNT
DOA MTCNTR

7A0 .*7

TAD MTFELD
»v DOA .+1

cor
TAD I 12 ICOMPARE DATA OUT WITH DATA IN

CIA _

TAD 1 x3

COP.
SEA recon?

JHS I PNTR31 lNO. DATA ERROR
152 HTCNTR IDONE?

.JMP .-1B INO

IDF IVES
-

JHS MTREST IRESTORE PI STUFF

JMS I PNTRSE IREAD COMPARE DATA
MTAF ICLEAR MTF AND EP

LAS
RAH

32L CLA icHANGE MEMORY FIELD?

JMP HYEXER IND

JMS I PNTRZ? [YES

AND Kfifi7a

DOA MTFELD
TAD FELD

CIA

TAD MTFELD

SMA 52A CLA

J"? I07

JHP MTEXER

/MAGTAPE SPACE FORWARD SUBROUTINE

BPCFHD: E

TAD K6666

MTLC ILDAD EM WITH ”060:7CH9 SPACE FQRHAQS:

CLA EMA

ENABLE: 853" AND CLEAR ¢LAGS



10".! f

”2116

2117
2120
2121

2122
2123
2124
2125

2126
2127
2139
2131

2132
2133
2134
2135

2136
2137
2146
2141

2142
2x43

2144
21l5
2146

2147

2159
2151

2152
2153

2154

2155
2156
2157

2160
2161

2162

2163
2164

2165
2166
2167

217%

2171

2172
2173

2174

2175

21?6

,cxsca
- raps-1'“

11190
799'
9712
7041

3977
b’22-
£447
‘44:

$919
9712
444a
5313

999!

11“
$356
1145
3357
1356
33fi9
1355
§§61
$732

1§56
3:44
3357
3145
:365
3456
1351
aena
5744
anon

0999
cane
cane

gzea
251a
1532
12am
122a
2200
5666

@363
7943

99;;
232a

lfifll
5177

_PAL19 V111

TAO RECORD

SNA

JH"! SPCFHO
68A
06‘ I K7752

H760

an: I Pumas:

JHS I PNYR20
SKP CLA

J"! l SPCFHD
Jns J PNTR19

4H9 3PcrH00:

INAGTAPE SAVE SUEROUTINE
HTSAVE. a

TAD AC

on; MYAC

TAD LINK
DCA MTLINK

TAD 1 Pmraaa

DEA HTIB

TAD a

DCA mrpc
JMP : MTSAVE

HTREST: 0

7A0 MTAC

06‘ AC

TAD HTLINK

DC‘ LINK
TAD MTXB

05A 1 PNTRéfl
TAO MTPC

DCA a

JNP I MTREST

HYACI 9

MTLXNKa a

M713; 2

MTPC2 a

PNTR26: MTUATA*6

PNTR270 RAND?

PNTR28» HTRITE

PNTRZQn HTREAD

PNTRJE: RDCOMP

PNTR31r MTDATA

Kfi6bbp 9655

M55553. éSéS

7969

@411
232%

1451

3177

24~nan~71 9&1,”

{SET UP RC

ISET ”GO":
IHAIT FOR HT FLAG AND NO ERRORS
IERRORS

'

I

IVES

IND

IRENIND TA’Es TRY AGAIN

ISAVE Ac

(LINK

IMEMGHY FIELD

[AND LOG fl

”/MAGTAPE RESTORE sugnouvxna

IRESTORE SAVED AC

ILXNK

IMEMORY FIELD

IAND L02 9

fflUD» ?CH9 SPACE FWD: ENABLE; 896

f3t3

18.3?

/DII

1509

[LIA

IYI?

PIGIrS-2t*l



zany: Ef

-z:i7

22II

2291
22E2
2253

2204
.2235
22d6

2267

2210
2211
2212
2213
2214

.2215
2216
2217
2225
2221
2222

2223

2224
2225

2227

2232

2231

2232

2233

2234

2235

2236

2237

2249

2241

2242

2243

2254

2245

2246

2247

2256

2251

2252

2293

c:srn - yap: 1,:
>

: PApr, ;v:41 _.

‘Ieut"‘?”
“

a

22:: aazla
'

IMAGTAPE 057a an

Inn: nvuara. a

7954 LA!
0133 AND xwaaa

79¢n sza OLA

5247 J": CHthi‘l
6902 to!
76%! SK! OLA
D223 4”! .»14

1356 7A0 ancsaa

1503 JM! 1 Pwvat
1921 TAD nrrsLa
71:2 ngn cLL

7&1: RT:

4955 an: x nnraa4
1974 TAD pussga
4953 JMS 1 PNTRI

1165 7A0 K7359
3256 OCA MTDATA*6

‘flsa JM8 x PNTR33

1a21 TAD MTFELD
1245 TAD CHcha
3226 USA .+1

'tzm1 no?
1812 van :2

4965 JMS 1 PNTR24,

a125 TAD xa24z

4446 4M8 1 PNTR25
1571 TAD-l ramp

«445 JMS 1 PNTRR‘

1125 TAD Kz24a

4546 JMS x PNYR25

£313 TAD 13
44.5 4MB 1 PNTR24

1125 TAD K924a

sgae 4MB 1 PNTRZS

1571 TAD I TEMP

4445 JMS x PNTR24

495a JMS 1 PNTR33
$261 CHNGEZ» cor

79a4 LAa
vmua HAL
7799 3MA CLA

74a2 HLT
5669 4MP 1 MTDATA

IINPUT FROM

9929 INPUT: 92234

[5ND

R0! ROUYINE

24-HAR-71

IOR CLb

»:19( 9.6: 1-25

Irvbc our HEADER

[AND OAYA FIELD

ITYPE OUT REST OF HEADER

[PICK

IPICK

IPICK

IPICK

IHALT
IVES

KEYBO&RG AN OCTAL

UP

up

UP

UP

ON

DIGKTu

"GOOD” ADDRESS

"6000" DATA

"BAD" ADDRESS

"BAD" DATA

ERROR?

SKIP 1? 0K



rout: tauncxacn . yap: 1

£4fl6

3153

3153
7'41
:30:
7540
5273

1135
77:!
9273

3353
'

913!

3254
5§94
1397
4446'
4955
5§54

2255

2296

2257
22“
2261
22t2
2263
2264
2265
2266

2257
2275

2271
2272

2273

2274
2275

2276

news

3171
1121

,ax72
1171

7;a¢
'7aa4
7Qfl6
3171

1171
0133

$350
4446
1171
2172
5305
7295

5977

2277

23fl3

23fl1
2392
2303

2334

2395*1

2356
2367

231a
2311
2312
2313
2314
2315

.2316
2317
2320

@969

3171

4450

1571
”362

755a
5721
7119
7016

7512

7012
6344

2321

2322

2323

2324

2325

2326

2327

2339

2331

2332

2333

2334

GUEST.

4H5
DC:

YAO

GIA

YAO

SHA

4MP
tab

SPA

JHP

TAD

AND
13!?
JR?

TAD
JHS
JHS
JHD

vzlza ”6119

1 Putal

CHAR

CHAR

24“"AR'?1

K3260
szn

cuss:

x9013
CLA

oucsr'

cnan

x3937

xnnyr:
I INPUT
«0277

1 PNYRZS
x PNTR33
1 INPUT

IOCTAL PRINT SUBROUTINE

PRINT» a

DEA

1A9

DCA

TAD

nAL

RAL
nvL
DCA

7A0
AND

TAD

JHS
TAD

Isa
JMP

CLA

an»

TEMP

Hfiflfld

TEMPi
TEMP

CLL

TEMP

TEMP

K0327

K9266

I PNTRZS
TEMP

TEMP1
.w11

I PRINT

IHESSAGE PRINT SURROUTINE

MESAGE: 6

BOA

JMS
TAD

AND

SNA

JMP
RAR

RAR

RTR

RTR

JMB

TEMP

I PNTR33

I TEMP
K77fifl

I MESAGE
CLL

POSIT

PAGE 1-26



IUHI: i._ (618!" - TAPE 1_-

2335

2336

2337
3340

2301

-23d2

2343
2344

2345
2346

2307

239”
2351

2392
2393
2354

2395

2336
2357

23§B
23i1
2392

2363

23§4
2365
25¢6

2357-

2379
2371

2372

2373

2374

2375

2376

2377

2499

2491

24a2

2463

2464

2465

2456

24m?

2410
2411

2412
2413

2514

241$

:57:
:31:
7‘50

972!
4344

3171
5324
Incl

3172

3172
3131
771!
1132
31!;
1172
«94¢
5744

1155
9277
'260

3977
779a

aaua

1126
6946
1127
c945
5793

2903
4579
4515
a107

2991
2395
7739

2959

mass
725%

1242
1227
794a
9215

1231
3227

gzsz
7194

7&39
7a31

3236

123%

'K77Bfip

PALII

7A0

AND

SNA

JHP
JHS
33!
J"!

POSiTp 9

DCA
ThO
7A0
SPA

TAD
TAD

1 TE”,

K0977

POS!T
VEHP

MESAG£*3

TENPI

Tfiflpi

H9949

CLA

K019l_
K9235}

TAD TENP1

JHS I PNTR?!

JHP I POSXT
PHESIGI ”£9516
K0277: 277

K5269! QQQ
KD¢779 77

7739

'Vi‘l '24'Hhflfi71 9:1’ 'AGK 1-3?

I HESAGE

/"?"

ICARRIAGE RETURN-LINE FEED SUBRQUTINE -' “'«

QRLFI a

TAD K9215

4M5 I PNTR25

TAD K9212

J”: I PNTRQB

J”? I CRLF

2453

657a

4515

9197

2991
2935

77am

MESSfl4.

I24¢D
IRANDOM

RANGEN: a

OLA

TAD

TAD

52A

JMP
TAD

oca

TAD

CLL

sag

iAC

DEA

RANTAD» TAD

RANTND

RANDEX

CLA

RANTAD

RANTBL

RANDEX

RANCON

HAL

RANCQN

RANCDN

/TJC

{5'3
[SPIN

’A'G.
lTaA

IPIE

/?9END

NUMBER GENERATOR



Ions: 1-nncxsan . 749; 1

2416
24:7
2423
2421
2422

2423

2424
24§5
2426
2427

2439
24:1
2432

24:3
2434
2435
2435

2437
244a

2441
2442

2443

2444

2445‘

2446

2447'

2459

2451
2‘52

2453
2454

2455

2456

2457

24§B
24fi1
2462

2463
2464

2465

24h6

2457
2470

2471

2472

2473

2474

2475

2476

2477

2599

2581

25%?

3427

3927
1243
731!

1627
2227
3243
124a
5440
3442
4543
34:2
4543
32::
I745
9632
2167
7654

4331
$974
fi§36
ease

anew

720g
1396
3273
7940
5241
3275
3273
1274
7134

743a
7a01
3274
3274
1973
3973
1277
7916
1973
2273
3397

13a7
5644

2506
@543

3476

$976
7954
5432

3219
¢543

._>P4L19 vglz- .‘24-H4R-71'- ~9319

IANDEXa

RANCON:
R‘NTBLI

RANTNO:
RANSAV:

RANfllt

#40 : nnuntx
UC‘ I RINDIX
7A9 RhNSfiV
II. V

TAD X RANDKX
45! RANDEX
DOA RANS‘V
7L3 R‘NSAV

J”? I RANGE“
NINTND

6543

0‘1
6543

3235
3755
5432
2157
765d

4331

1375
*RANTND
B

6L4

TAD .44g

140 .424

$24 CLA

4H9 .+1fl

TAO .‘23
D04 .‘20

TAO .*2$
CLL RAL
SEL

146
0C4 .*14

TAD .*13

.TAD I .‘11

DC! 1 9*16
TAD .‘13

RAR

TAD 1 .+5

132 .*4

BOA .‘17

TAD .*16

JMF I .-26

.‘35
6543

1976
7654

5432

3316
$563

“Pififi 1‘2!



Inns: {’ ken-tn

"-aaaéi“
2584
2599
2906
2597

2519
2511
2512
2513
2514
2515
2516
2517
2520
2521
2522

2523

2524

2525
2526
2527
2532
2531
2532

2533

2534
2535»

2535
2537

2549

2541

2542

2543

2544

2545

2546

25d7

2550

2551

2552

2553

2554

2555

2556

2557

2560

2561
2562

2563

25b4
2565

2566

2567

' "PE 1v- pALza .v141~- 24~HAR~73

9755
“

mics
2:97 2:07
0:2: 432:
9272 -.

also a

new: wanna. a

7203
'

CLA
:39:

7

van .045
1337 tan ..2a
7945 saA CLA
5325 an! .010

1341 7A0 .023
a§37 DOA .+2a-'
1:4. TAO .v2z
7134 CLL HAL
7539 32L
7951 IAC
3349 DCA .+14
134a TAO .*13
1737 TAD z .wxx
37:7 DCA 1 .+19
1343 TAD .‘13
7919 RAR

3737 TAD z .«5

2337 15! .*4
-3353 DCA .*17

1353' TAD .‘16
5719 JHP 1 .-25
2552 .o13

-

>954; 6543
2542 .*1
9543 6543
9755 $765

2457 2:07
‘32: 4321
1076 1676
7654 7¢54
9932 5432
3216 3219
5226 -.

mega a

10:7 SUBROUTINE
same car. a

én31 KSF
5:55 4nr .«1
0036 KRB

gene 7L8
6561 TSF

9042 raw
5754 4M» 1 ca?
5496 M23597. mass xo.r
6362 6362 z3.2
aaza awaa ISPoD

94tv'? 'tfl! $.29



yang: txsnf; En - TAPE 1 -

_

naan v14: 24-»;n~13 93:. 9:6: 1.:-

asva~fiixza>
-

-

2. 1:23.
‘

. ’11.:
2571 I371 day?

" *

[6.1

2572 ban: a IIND

29!: nabs!
26ID 8144 scan. oca AC

2601 7094 RAL
2682 3145 06‘ LINK
2693 5234 are

2664 71c: RAL OLL

2695 7GIQ
-

avg
2696 0123 AND «0919",

‘2607 1a45- 150 cuucts

2618 3234
-

ac; nanonr
2611 0031—

‘

K3!
'

IxEvaoARn~rLAcz ,M.

2612 793a sun [NO

2613 5232 4MP 2x17 IYES

2614 9771 0737 IDECTAPE FLAG?
2515 7410 SKP

2616, 5&3?
"

JHF z uerAo [YES

2517 9791 uvsr . IMAGTAPE FLAG?
2629 7§15 . SK?

2621 5941 JMP I MTFLAG IYES

2622 9922 6922 zuxsc ca aaun DONE FLAG?

2623 7§1a SK?

2624 5943 JMP 1 DDFLAG . {YES .

.

2625; @921 69:: [DISC on DRUM ERROR FLAG:

2626‘ 7230 CLA iYES

2927 7299 CLA IO“ YES. DEPENDXNG on 018: on DRUM TESTED
-2aaa 6&32 EXIT. xcc ICLEAR ac & KEYBOARDFLAG

2631 1145
-

TAD LINK
~

IRESTORE'LXNK 5 AC

2652 7115 nan CLL

2633 11‘4 TAD Ac,

2634 9251 nanonv, cor IRESTORE HEMORY FIELDS
2635 @931 10w

,

ITURN 0N INTERRUFT
2636 5369 JMP : a

_

IEXIT

IDECTAPE FLAG RETURN-ADDRESS

2637 29am OTFLAG. a

2649 5230 JMP 5x11 /EXIT To TURN 9.x. 0N

IMAGTAPE FLAG RETURN ADDRESS

2641 0992 HTFLAGn E

26#2 5250 JMP EXIT

IDISC GR DRUM FLAG RETURN ADDRESS

2643 OQEB DDFLAG: 5

2644 9236 JMF EXIT

[TYPE SUBfiGUYXNE



Ion-x E§~ :zsnn -'14rc 1r¢> prL a -"v14i"= 24-n38271 .vszo

26‘5

26£6

2647
2659
2651
2652

2653

2654
2655

2616
2697

2603

2661

26$?
2663

26b4
2665

2566

2667
2673

2671

2672

2673

2614

2675
2676

2677

2709
27fl1

27fl2
2703
2724

27a5
2706
2797

2712
2711
2712

2713
2714
2715
2716
2717

272%

2721
2722

2723

2724

OBI!

§046

.941
5247

‘9‘:
72::
sons

van:
7205

1316
1303
7646

$271
1395
33:3

1§¢4
7ga4
7933
van;
3394
13a4
:73:
3753
:§07
70:0
1793
2§93
3:17
1317
5654

2716
9543
2755
2137

55:2
7§54
@765

4321
zeta
1375
95¢:

seea
$906

9995

7994
filfiS

7¢4E
$567

VY'Eo I'

TL

75'

JHP .'1
TC?

CLS
JHP 1 TYPE

HANDS: 0

CL!

750 o‘45

TAD .‘24
SI. CLA

JHP .+1a
TAD .+23
DCA .‘2fl

TAD 0‘25

CLL RAL

53L

XAC

DOA .‘14

TAD .‘13

TAD 1 I+11

UCA l'o‘lg

TAD .‘13

RAW

710 I o‘!

15! .‘4

DCA .*17

TAD .‘16

JMP x o"26

.‘13
6543

o*l

2&97

5932
7654

3765

4321
3215

1975
6543

Q

IDISC OR DRUM DATA ERROR ROUTINE

EDDATAI 0

L59
AND Kfi4gfi

Eifi CLA

JHP CHNGES‘i

pAct 1;31



IDHli EXLNCISER v TIPS 1
'

2725

2726

‘2727.
2738

2731

2732

2733
2734
2735

2736

2737

2749

2741

2742
2743

27¢4

27d5

2746

2747

2755

2751
2752

2753
2754

2755

2756.

2757

2760

2751

2762
2763

2764

2765

2756

2767
2773
2771

2772

2773

2774

Isuzu
3a01

3992

3953

3604

3065

3996
39a7

3312
3311

3912

five:
79:-

.5343
1324
4933
1922
7130

79:2
4445

1914
4903
3:95
:§2§
4535
1922
1366
334a
92a:
ifiad
2945
1125
4445
1571
4445

1125'
a945
1715
4445

1125

«946
1571
4445

.495a
6261
7994
7ea4

7768

7462
5722

1§57

3956

a917
6523
6024

$925
6993

a715
2925

2495
224$

1901
3665

CHNGE30

PM55170

«303$

MESSDi:

PAL:

IG'
-SKP

JHP
TAD
JHS
7A0

RA?
RTR

JHS
TAD

JHS
TAU
DEA

JHS
TAD

TAD

DCA

CD?
TAD

JMS
TAD

JMS
TAD

JMS
TAD

JMS
7A9

JMS
TAD

JHS
TAO
JHS

JMS
CD?

LAS
RAL
SMA

HLT

JHP
MESS

B417
6523

4924

1955
4393

17$5
2625

2455

2249

1031
26$5

a vxiav »

CLA

..1o

PMCSi?

I PNTI:

DDFELD
CLL

'

I Putaaq
PM2515
I PNTR1

K7265

DDDAYA‘G
I PNTR33

DDFELD
CHNGE3

.‘1

14

I PNTR24
K2249

I PNTR25

I TEMP

I PNTR?‘
K6252

X PNTR25
15

l PNTR24

K5245
I PNTREB

I TEMP

I PNTRZQ

I PNTRSS

CLA

I DDDATA
17

/000

IEOS

ISPaT

/HIE

ISF.C

,00M

IPIU

/?9E
/Ra5p

[Huh

/VcE

24-MAH~71

{OR CLA

'71:, '16! 1-32

IYYPE OUT flEADER

IAND DIVA VIELD

[TYPE OUT REST OF HEADER

(PICK UP

/PICK UP

[PICK UP

[PICK UP

(HAL? ON

IVES

"GOOD” ADDRESS

"8900" DATA
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