PpP 15
READER

IDENTIF ICATION
PRODUCT OODE: MATNDEC-15-D20C-D (D)
PRODUCT NAME: PDP-15 HIGH SPEED READER TEST
DATE REV. OCTORER 16, 197@
MAINTATINER: DIAGNOSTIC GROUP
AUTHOR: JOHN W. RICHARDSON/EARL L. BOUSE



=

ABSTRACYT
The PDP-15 High Speed Reader Test verifies the operational status of the
reader by performing tests on the reader's control logic and mechenics.
The control logic tests include error halts with provisions for looping
on any failing test . The mechanical tests provide TTY print-outs in
case of error. A test tape is provided for use with the mechanical test.

This should be used in lieu of a tape loop, since a loop will not provide
proper test operation.

The control logic tests should be run first, and then the mechanical tests
(total of 3) must each be manually started by the operator.

REQUIREMENTS

Equipment

A standard PDP-15 equipped wilh a high speed reader.

Storage

The program requires approximately 3250 (octal) locations in field O.

LOADI IG_FROCEDURE

a. Set the ADDRESS switches to 17700; the BANK MODE switch on a 1.
b. Press I/0 RESET, and then READ-IN.
c. The program is not self-starting at the completion of loading.

STARTING PROCEDURE

Test Tape Generator - 200

Timing Loop for Setup - 250

Control Logic Tests - 300

Hut of Tape Test - 1401

Data and INT tests - 100

Jarisble Feader Zpeed Test - 2400

Fead kandomly and 5tall Randomly - 2500

The “ontrol Logic Tezt contains a series of individual tests which are
automatically executed by the program. The individual starting addresses
may be found after the Table of Error halts appearing in section 6.1.



OPERATING PROCEDURE

A test tape is supplied with the program. If a new test tape is desired, a
subroutine is included which will punch the necessary patterns. To punch
one of the two patterns necessary, use the procedure below. If a new
test tape is not needed go on to section 5.1,
a. Set the ADDRESS switches to 200.
b. Bet the AC switches to indicate the pattern desired.

AC5 0 on a 1 = Punch alternate frames of all 1's and 0's.

ACS 1 on a2 1 = Punch a binary count.

ACS ? on a 1 = Punch all 1's.

oo Tress H/O RESKEE, and Lhen (PART.  The prtbern will be punched untl
PROGRAM 5TOP §s presaed,

I tape toop 15 to be made, the paltern must | continued at, Lhe nplice,

Reader Setup Routine

The use of this ‘routine is intended for Field Lervice and Production only. itz
purpose is to provide a varisable delay timing loop to expedite the setup of
the reader timing.

A tape with a punched pattern of alternate frames of all 1's and O's is usually
used for the setup procedure. Ilowever, the routine will allow any pattern to
be used. The Test Tape Cenerator will punch the required pattern.

a. OSet the ADDRESS switche. to 250.

b. Place the tape in the reader.

a.  Set the ACS Lo 600000, This will wive o ot (delny) of npproximnte )y
250 milliseconds.

do Iress RIOET and Lhen OTAPY.
The routine reads V6O Crnmes nnd Ghen gt Log nnother 16 Praanes and saeotbher shally,
clheo The stall Lime may be varied while Lhe progran o ruanning.,

Program Operating Procedure

Control Lojric Tests

The test tape supplied contains the necessary test patterns for all control losgic
tests. The pattern used is an all ones pattern. This pattern is duplicated

three times on the test tape even though only one pattern is used. Blank tape
separates each pattern. One pass of the control logic tests requires approximat.ly
one foot of test %ape.
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Any errors encountered will cause a program halt. The nature of the error

is determined by the address of the halt. The program will not execute the
next test until the error is corrected. The halts are tagged, and may be
identified fram the table of error halts appearing at the end of this document.

a.

Place the test tape in the reader with the punched patterm over the
reader's photo cells.

Set the ADDRESS switches to 300, and all ACS equal to 000000.
If and API option is installed, place ACS 6 on a 1.
Press I/0 RESET, and then START.

The program will respond with a carriage return and line feed on the KSR-33
teleprinter, and begin Test 1.

Assuming no errors the program will halt with C(PC) = 1401.
The :eader No Tape Test is performed next.

Remove the test tape fram the reader.

Set the ADDRESS switches to 1401.

Press I/0 RESET, and then START.

Assuming no error halts, the program will halt with C(PC) = 1434.
Place the test tape in the reader and press continue.
Assuming no error halts, the program will halt with C(PC) = 1444

Turn the Reader "CFF LINE" to test for setting the "NO-TAPE" flag.
Press CONTINUE

The data and mechanical tests are performed next.

There are three data/mechanical tests. Each test must be manually started by
the operator. All three tests use the same tests tape pattern which is a
binary count.

When placing the test tape in the reader, place the punched pattern over the
reader's photo cells. This is necessary to enable the program to synchronize
properly. When starting any of the three tests sections the program will read
the test tape until it finds one frame of all 0's. The program then enters
the test sequence.

1If an all 0's character cannot be faund, the message "CANNOT SYNC" is printed,

followed by a halt with C(PC = 2017 (tagged PRHLT4).

Inability to sync may be a result of the lack of an all 0's character, or
possibly the reader buffer will not clear.

Basic Data Checks

This test requires a fan-folded test tape with a punched binary count pattern

Press CONTINUE to try again.
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Ploce the test tape in the reader with the punched pattern over the
reader's photo cells.

o

. Set the ACS to 000000.

c. Set the ADDRESS switches to 2100,

d. Press the 1/O RESET, and then START.

The data check test is divided into four parts. A test is first made
using RSA and RRB, followed by RSA and RCF. Selecting the reader in
binary mode is then done by using RSB and RRB, followed by RSB and
RCF. The four parts are designated as A, B, C and D respectively.

Assuming no e:. urs, the program will halt with the 1*: = 2243. If the
test proves error-free go on to paragraph 5.3,

Error Identification

If an error occurs a pﬁnf—out takes place oiving in order, the subtest,
what the data being read was expected to be, and the data read from
the reader buffer.

The print-out will appear as:

A Gcbop ' XXX BAD XXX
B GOOD XXX BAD XXX
C GOOD XXXXXX BAD XXXXXX
D GOOD XXXXXX  BAD XXXXXX

ACS 0 may be placed up to halt the program when an error occurs. The
C( 1) will equal 2125 when halting during Part A, 2161 during part B,
and 3012 when halting during Part C or D. Press CONTINUE to read the

next frame in sequence.
The Variable Reader Speed Test should be next performed.

Variable Reader Speed Test

This test requires a fan-fold test tape, with a punche. binnry count uattern.,
The reader is selected using the KsA LUt only.

AC switches 2 through 17 control the speed of the reader; the slowest
reader speed is obtained with all ACS up, and normal speed with all ACS
down. ACS 0 and 1 have no effect on the reading speed.

a. Place the test tape in the reader with the punched pattern over the
reader's photo cells.

b. Set the ADDRESS switches to 2400.
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c. Press /O RESET, and then START.
If no errors are indicated, go on & paragraph 5.4.

Error Identification

If an error occurs, a print-out will give in order, what the data read
was expected to be, and the data read from the reader buffer. The print-out
will appear as:

GOOD XXX BAD XXX

ACS 0 will provide a halt on error when in the up position. The halt
will occur with the p = 2435. Pressing CONTINUE will cause the
next frame in sequence to be read.

Random Read and Stall

This test requires o fan-fold test tape with a punched binary count
pattern.

The Random Read and Stail routine reads a random number of frames
with a fixed stall time between each frame. After reading the random
number of frames the routine reads a random number of frames at full
speed. The routine reads a maximum of 14 fromes with a stall between
each frame, and a maximum of 517frames at full speed.

ACS Functions for Section 5

ACS FUNCTION

0 Stop on error (1)
Don't stop (0)

1 'Scope mode (1). Ignore errors.

a. Place the test tape in the reader with the punched pattern over the
reader's photo cells. Set the ADDRESS switches to 2500.

b. Press |/O RESET, and then START.
The test will run until stopped by the operator.

Error ldentification

A print-out occurs for each detected error. The format is as shown below:

GOOD XXX BAD XXX

The type of error which will occur most frequently with this test will be

~ when the test tape gets out of sync with the program. The bad data will be

+ 1 count or more of the good data.



After each print-out the program continues on in sequence.

Sub-Routine Abstracts

—~———Dnrlne Abstracts

When starting from address 300, the program performs control logic tests
1 through 7 using the reader IGT RSA. At the completion of test 7, tests
2 through 7 are repeated using reader IOT RSB.

Test 1 - Illegal Instruction

An illegal instruction of 700110 is executed. If an RRB or RCF instruction
is executed, the contents of the AC will be changed and an error halt occurs
with C(PC) = 316. No tape movement should be observed during this test.

Test 2 - Test for Reader Flag Cleared

An RSF INT * ecxecuted. TIf the program was started properly by pressing

I/0 RESET and theu START, the flag should be cleared at this point. An
error halt with C(PC) = 325 occurs if the flag is set. If this occurs, it
maybe the result of I/0 power clear not clearing the flag, or the result

of tape movement during test 1. Place ACS 1 up, and press CONTINUE to enter
scope mode.

Test 3 - Set the Reader Flag and Test for Illegal RSF

Either an RSA or RSB IOT 18 uscd to select the reader. The program then
stalls for 100 MSEC., after which an illegal conditional skip is attempted
using 700110. 1If the skip occurs, an error halt occurs with C(PC) = 361.

If no skip occurs, the reader flag is next tested. An RSF IOT is executed,
‘and if no skip occurs, an error halt with C(PC) = 355, or 356 depending

in which mode the reader was selected. Placing ACS1 up and pressing CONTINUE
after any error halt, will place the program in scope mode.

Test 4 -~ Clear the Reader Flug w’i.h RRB and RCF

The reader flag is first set with an RSA or RSB IOT and then immediately
cleared by« executing an RRB. If the test is successful, the flag is again
set and then cleared by executing an RCF IOT. If RRB does not clear the
flag, an error halt occurs with c(PC) = k23 (RSA), or L2k (RSB). If RCF does
not clear the flag, a halt occurs with C(PC) = 430 (RSA) or 431 (RSB). Place
ACS1 up, and press CONTINUE to enter scope mode.



Tesk 5 — Clear the Reader Flag with ROA or RCB

The reader flag is first set usinp either the RIA or RSB I0T. The reader
is again selected and the flag tested for being cleared using the IOT RSF.
The flag should be cleared immediately after an RCA or RSB IOT. If not, an
error halt occurs with C(PC) = 515 (RSA), or 516 (RSB). Place ACS1 up, and
press CONTINUE to enter scope mode.

Test 6 - Interrupt Test

An I/0 Power Clear (CAF) is first executed, followed by a 210 MSEC stall. No
interrupt should occur at this peint. 1If an interrupt occurs, the I/0 status
word is tested to determine the device which caused the interrupt. If the
reader caused the interrupt, an error halt occurs with C{PC) =636. A spurious
interrupt will cause a halt with C(PC) = 640. The AC will contain the I/O
status word at each halt.

If the above test is successful, an attempted program interrupt using either the
RSA or RSB IOT is then performed. The reader is selected, and a stall of

100 MI'EC is dome, waiting for a program interrupt. If no interrupt occurs, a
halt with C(PC) = 625 (R3A), or 626 (RSB) occurs. Place ACSl up and press
CONTINUE to enter scopr: mode.

Test T - Reader API Test

Test T is performed only if ACS 6 is on a 1 to indicate that an API option is
installed. The routine assumes the readers' API channel address to be 50, and
API priority level 2.

The first test performed makes certain a reader API break does not occur when
the reader flag is 0. An errnr halt occurs with the PC = 1021 in the event of
an API break.

The reader flag is then s5et by the program, and an AFI1 break is attempted. No

API break results in an error halt with the PC = 1047. If an API break occurs,
the API status word is read and tested for level 2 active. If level 2 is not
active, an error halt occurs with the PC = 1056. ACS 1 on a 1 will enable

a scope loop for any of the above errors.

Test 8 - Reader No-Tape Test

Test 8 tests the response of the reader logic under no tape conditions. The test
tape is first removed from the reader, and the test is started from location 1L4O1.
A test is first made to determine whether the no tape indicator has been set

by the absence of tape in the reader. If true, the reader flag is then tested

to make sure it had been set as a result of the no tape flag. If both tests

are successful, the program halts at location 1423, at which point the tape

is replaced in the reader.
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The TAPE FEED button is then pressed and raleased. Pressing CONTINUE
will causa the program to check for ihe no tape indicator being reset

by TAPE FEED. 19 all three of the above tests are successful a halt
occurs at location 1430,

ERRORS

Error Halts and Descriptions

Error halts and descriptions are given in the tables below for the control
Logic Tests.

'Scope ma' iy be entered for any single test by placing ACS1

up, and pressing CONTINUE after the error halt. 'Scope mode

may also be entered by restarting the desired test. Restarting addresses
are given in the tables immediately following each error halt table.

Table of Error Halts for Control Logic Tests.

Clec ) JAG TEST# IDENTIFICATION

316 EO1 1 700110 changed contents of the AC,
325 E02 2 Reader flag on illegally

55 EA03 3 Flag wasn't set using RSA

356 EBO3 2 Flag wasn't set using RSB

If no tape movement:

If tape moved:

361 E04 3 Skip occurred using 700110
after an RSA or RSB

423 EAQ5 4 Flag wasn't cleared using RSA
& RRB

424 EBO5 4 Flag wasn't cleared using RSB
& RRB

430 EAD6 4 Flag wasn't cleared using RSA
& RCF

431 EBOS 4 Flag wasn't cleared using RSB
& RCF

515 EAT1 5 Flag wasn't cleared using RSA

516 EB11 5 Flag wasn't cleared using RSB
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The i& = the data read from the yeader buffer after each of the halts EB12

through EALS.
625 FAlG
626 EB16
636 E16B
640 E16C
652 E16D
1021 E17
1047 El8
1056 E19
1401 NOTAPE
1412 FA20
421 EA20B
1427 EA20C
1434 PRHLT3
1442 ERR2@D
1444 OFFLINE
1452 ERR2E
1454 PHLT3A

~ NN

o

00 00 00 0 M o

No interrupt occurred using RSA - waited 70 MS.
No interrupt occurred using RSB - waited 70 MS.
Reader caused interrupt when not selected
Spurious interrupt

Interrupt not fram reader AC = I/0 status word.

An API break occurred with the reader flag cleared.
No API break fram the reader with the reader

flag set.

An API break occurred, but priority level 2 is
not active. Maybe.another device caused the
break, or the reader is on the wrong API level.
End of tests 2-7. Set the ADDRESS switches to
1401, and press I/0 RESET, and then START to begin
test 8.

NO TAPE flag not set.

Reager flag won't set with the NO-TAPE flax set.
Reader flag won't clear with the NO-TAPE flag set.
Replace tape in the reader and Press Continue.
NO-TAPE flag didn't clear.

TURN Reader "off".

No-Tape didn't set when the reader was turned off-line
End of the NO-TAPE test
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Table of Restarting Addresses to Initiate 'Scope Mode

‘Scope mode should normally be initiated by placing ACS1 up, and pressing
CONTINUE after an error halt. In the event that ‘scope mode must be
entered by restarting any one test, the starting addresses for tests | through
7 are listed in the table below. Tests 3 through 7 use the 1OT instructions
RSA, RSB, RRB, and RCF, and the starting address for any one test will
vary according to which OT is to be tested. Place ACS1 up before

restarting.

Test # 'Scope IOT Operator Action Restart at
Address
1 IHegal 10T Press 1/O RESET, ond then START 300
2 RSF Press 1/O ..ZSET, and then START 321
3 RSA Depo:it 700104 into location 333. 331
RSB Deposit 700144 into location 333. 331
4 RSA and RRB Deposit 700104 into location 333. 400
RSA and RCF Dep:sit 790104 into location 333,
and 700" into location 406, 402
RSB and RRB Deposit 700144 into location 333. 400
RSB and RCF Deposit 700144 into location 333,
and 700102 into location 406 402
5 RSA Deposit 700104 into location 333. 500
RSB Deposit 700144 into location 333. 50C
6 Deposit 700104 or 700144 into
location 333, tc test illegal interrupt;
SA = 400
6 To test no interrupt, deposit

700104 or 700144 into location
333. SA = 612
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RESTRICTIONS
None

MISCELLANEOQUS

When looping on tests 2- 7 the loop time is approximately 5 seconds.
The Basic Data Check tests will take approximately 5 seconds.

The Variable Reader Speed and Random Read tests each run until stopped
by the operator with PROGRAM STOP,

AEHcaﬁons

Loop on Tests 2-7 of Section 1

A loop on tests 2-7 may be performed using either the RSA or RSB IOT's
If a test tape loop is to be used make sure the pattern is continued at the splice.

If looping on tests 2-7 using the RSB IOT, make sure channel 8 is
continuously punched, and continued at the splice.

To loop on tests 2-T using RSA, place the test tape in the reader.
1.  Set the ADDRESS switches to 317.

2.  Place ACS 4 up.
3.  Press I/O RESET, and then START.
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To loop on tesﬁéfé;-7 using RSB, place the test fape in the reader.

1. Set the ADDRESS switches to 1074
2. Place ACS 4 up.
3. Press I/O RESET, and then START.

Basic Data Check Applications

'Scope mode for part A, B, C or D of Section 3 may be entered by
following the steps below:

A. Place ACS 1 up, and press CONTINUE if o halt on error occurred, or
B. Press PROGRAM STOP,

C. Place . S5 1up.

D. Set the ADDRESS switches to:

2100 for part A (RSA and RRB)
2133 for part B (RSA and RCF)
2167 for part C (RSB and RRB)
2215 for part D (RSB and RCT)

Qo T Q

E. Press I/O RESET, ard then START.

PROGRAM DESCRIPTION

Tests 1 through 8 are provided to find catastrophic type failures. The basic
functions of the reader logic are first tested, and then as many timing tests
as possible are performed. If these tests run the remaining problems will be
in the individual data paths.

A provision for looping on tests 2 through 7 is provided.

The Basic Data Check tests are provided to insure that the reader is
capable of correctly reading data from tape. All reader IOT's are used
during the test.

The Variable Speed and Random Read tests are designed to test the
reader's mechanical adjustments by varying the motor speed, and
rate of redder selection. The Binary Count portion of the test tape
supplied provides the most stringent test. A test tape loop will not
provide a satisfactory test, and should be used only during 'scope
mode.

LISTING
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«TITLE KSR1S
/POP~1%5 WIGH SPEED READER DJAGNOSTIC = TAPE 1

/
+ABS

/
/COPYRIGHT OCT, 20, 1972, DIGITAL EQUIPMENT CORP,,
/MAYNARD, MASS,

/
/INTERRUPY ROngNE

oocee LoC

00009 opdR0R ?

feeeyL  6QePQY JMP 3 /INTERRUPT ON ILLEGALLY
pgge2 177717 LAW =}

eeo2s 177777 LAW =4

agoes 777777 LAW e

eaeas 117717 LAW w

+EJECT
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2

2p2e2
2geze
2g2ey
20282
2p223
oga2g4e
ep2e9
2p226
ega2e7
eg24?
pR21y
eea42
28213

zez14
20248
zea216
2e2yy
pe222

gea24
28222
28223
22224
2ee23
89224
ee227
@232

2231
2g232
e2gesy
20234

2e2s592
2g2s?
£p2sy
2g252
2g2s%3
22254
2p25%
2g2ss
egesy
2Q26?
2g281
?o262
c0263

19HSR

7520¢24
7400212
744420
sg@234
7408040
v444p2
628224
7400102
741400
6008264
620200
60020

ppe2ee
700204
7902014
600216
620214

282027
108214
748003
100214
7400803

342027
190214

690223

750204
100214
7420014
600232

777762
243032
750804
243033
702124
700101
600255
443032
602254
443031
620264
600252

HSRLS

/YAPE LOOP GENERATOR
L0C 222

BGN1 LAS
RAL
SZL
JMP
RAL
SZL
JMP
RAL
SEZL
JMP
JMP
JMP

/
/TAPE PUNCH
/

PNCHA 0
PSA
PSF
JMP

ALT10

PBNCNY

PSWREG
BGNY
BGNY

ROUTINE

ol

JMPa PNCHA

/
/BINARY COUNTY

/

PBNCNT LAC
JMS
CMA
JMS
CMA
TAD
JMS
JMP

/

ONE
PNCHA

PNCHA
ONE

PNCHA
PBNCNT#2

/TEST SWITCH REGISTER

/PUNCH 1'S AND @1'§S

/PUNCH BINARY CoOUNT?

/PUNCH ALL 1'S

/PUNCH ALTERNATE 'S AND O'S

/

ALTLID CLAICMA

JHS
CMA
JMP

PNCHA
' =2

LOC 252

SETUP LAW
DAC
LAS
DAC
RSA
RSF
JMP
182
JMP
152
JMP
JrP

=22
WORK

WORKY

/AC=600002 = ABOUT 240 MS STALL

/FRAME COUNTER

/STALL
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3

28264
oaass
d02ee

22300

eg3ae
2380y
A F
o803
29304
28308
aesae
20397
28312
29314
29312
28313
08344
283153
20316

29347
20320
gasas
28322
e#say

- eg324

28323
ae32s
2827
20332

13HSR

TI7T7TYT
100214
sp02:%

182584
140043
75080804
708140
7402290
600344
183022
600314
400384
440043
408302
4283417
103002
740840
6089301

2030915
048333
788101
6809324
193092

743040
600321
183802
620331
600324

WSRLS

/PUNCH ALL ONES

/
PSWRES

/4
/HIGK SPLED

LAN -l
JMS PNCHA

JMP PNCHA®Y

PAPER YTAPE READER DIAGNOSTIC

/
/PARY 4, INSYRUCYION AND CONTROL YESTING
/

/

/TEST 1,

4
STy

L0C 302

ILLEGAL INSTRUCTION

JMS CRLF
DEM 13
CLAICMA
720119

/NQ 10T BITS, INSTRUCYION

SZh
JMP
JMS
JuP
JMP
18%
JMP
JMp
RBERR JMS
€24 HLY
NCL
/

/BIT 14 SHOULD CLEAR AC
RBERR
SCOPE
o2
TST1e}
13
T§T1e2
TS¥22
SCOPE

#CMECK FOR SCQPE MODE

/LRROR,
ZILLEGALLY

INFORMATION DELIVERED
TSTiel

/
/TEST 2, TESY FOR FLAG OFF

/
LAC
oAC
TST2 ASF
JMP
JME

gg2 LT
Jmp
oK JMS
JNP
JMP

CKRSA

RSAB
/PLAG SHMULD BE ofr

oK /8UCCESSFUL TESY

SCORE /CHECK FeR SCQPE MOOE
JFAILURE PATH
/PLAG 19 ON TLLEGALLY

/CMECK FOR §COPE MODE
/SUCCESS Patw

1812
SCOPE
TSI
7§72

JEJECY
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29334
2a%32

20333
28334
20335
29336
29337
2234¢
20344
29342
22343
22344
22345
ea344
28347
22352
28351
28352
28353
22354
22355
22356
29357
28362
ep3sy

15HSR

777763
P4PB43

gpoope
102787
700110
741000
400387
7004104
600347
440013
400333
103002
400400
6008333
193002
743000
6009333
208333
5430153
740240
7403040
600333
193092
740040
6008333

HSR15

/
/YEST 3, ILLEGAL RSF TESY AND
/SEY FLAG WITW R5A AND RSB

/SK1P ONRSF

/

TSTY LAW
DAC

’E

RSAB e
JMS

»15
13

STAL72

7¢2118

SKP
JuP
RSF
JMP
152
NLL]
JMS
JMP
JMP
ER3 JMS
SKP
JMP
LAC
SAD
EAQ3 HLTY
£B23 wLY
JMP
SKPERR UMS
£04 HLY
JMP

SKPERR

ER3

13
RS4B
SCOPE
1S4
1ST3e2
SCCPE

TSY3e2

RSAB
CKRSA

TST3
SCOPE

RSAB

EJECT

/FLAG SHOULD BE SET

/SUCCESS PATH

/ERROR PaATH

JFLAG NOT SETTYTING AFTER RSA

/FLAG NOYT SEYYING AFTER RSH

/ILLEGAL RSA OR RSB
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po4ap

p04pe
apany
20402
204023
0p4age
20405
20406
P47
op4L0
204114
op4L2
20443
2g4L4
Bo41%
00416
00417
pR420
004214
pBe422

20423

08424
20425
8p426
28429

80430

BR431
ap432
FB433
80434
2peys
28434
00437
BD440
2pdaey
22442

148N

20302
Panane
490333
798104
600493
759800
200000
0430214
798104
600432
1930202
744200
690402
203227
740209
690423
290333
543015
740040

740040
600402
200333
543019
748040

740042

-68P402

1030802
741000
4p84p2
rit Iy
746280
6804920
4430227
283047
6004021

HSR15

/TESY &, RESET FLAG W[TH RRB AND RCF
LOC 429

/
TSt

EARS
14:1'H]

EADS
EB26

oK ¢

LAC
DAC
M3
RSF
JMP
CLA
e

DAC
RSF
Jup
JMS
SKP
JMP
LAC
SEA
JMP
LAl
SAD
HLY

HLY

JuP
LAC
SAD
LY

HLTY

JMP
JMS
sSKp
JuP
LAC
SBA
JHP
182
LAC
JMP

CKRRB
,+5
RSAB

2!

STORY

oK4
SCOPE

7ST442
FLAG

(o6
RSAB
CKRSA

TST4¢2
RSAB
CKRSA

TST4e2
SCOPE

1ST4e2
FLAG

1578
FLAG

‘OMRCF
TST4et

JEJECTY

/RRB OR RcF
/CNECK RESET OF FLaAG
/ERROR PaTW, FLAG STILL ON

/CHECK FOR RRB OR RCF
/RCF
/CHECK FOR RSA OR RSB

/ERROR, FLAG StiLL SEY
/AFTER RRB WITH RSa
/FLAG SYILL SET aFTER
/RRB WITH RSB

/ERROR, FLAG STILL SEY
/AFTER RCF WITH RS4
/FLAG STILL SET aAPYER
/RCF WITH RSB

/SUCCESS PaTH

/CHECK FOR RRB OR RCF
/SET FlLac



PAGE

[

o502

op522
20%014
22%02
29503
205304
1 LY-E]
00806
oese7y
2g%12
o511
2p342
29513
29514
pe518%
20546
28347
00529
20824
2gs22
2e523
o324

19HSR

143027
400333
788101
800502
4PO333
706101
800517
183802
7440800
608500
2008333
543015
740042
740240
400500
103202
741000
4p3501
700103
600822
420600

HSR153
/

/TEST 5,
/

/
1§75

EAfl
£BL1

OK5A

RESEY FLAG W]Tw RSA OR RSB

LoC sSee

DEM
xCTY
RSF
JMP
xCT
RSF
JMP
JMS
SKP
JMP
LAC
SAD
HLT
HLT
JMP
JMS
SKP
JMP
RSF
JMP
Jme

FLAG
RSAB

ol
RSAB

OKSA
SCOPE

TSTS

RSAB
CXRSA

7875
SCOPE
TST54

=3
7876

EJECY

/RESEY FLAC

/RESEY F[AG

/ERROR, FLAG STILL OA

/010 NOT CLEAR wW!TH RSA
/01D NOT CLEAR W]THW RSH

/WALT FOR FLAG



, 19HSR <SR35
/.EST 4 'M’?'QU’, TEST

2a602 LOC 800
/

00603 283243 TSTH LAC JMPS

20601 40004 DAC 1

29692 783322 CAF

2062y 799042 10N

29604 182747 JMS STAL72 /WAIT FOR TLLEGAL INT

LY L 102747 JMS STALTD

LYY 182747 JMS STALYO

20607 123002 JMS scopPe /0K, CHECK FOR SCOPE MODE

00612 741000 SKP

20611 680602 JMP 7ST6e2 /SCOPE

pgeL2 203369 TSRINT LAC JMPs

28613 040004 DAC 1

22614 700042 10N

GB64% 436333 XCY RSAB

20846 102747 JMS STAL7O /WAIT FOR INT

006817 1030802 JMS scope /ERROR, Nn INT

20620 744008 SKP

282 600612 JMP TSRINT /SCOPE

00622 203015 LAC CKRSA

0p623 540333 SAD RSAB

22624 740040 EALS HLT /NO INT USING RSa

9623 740040 EBL6 HLY /NO INY USING RS,

006826 600612 JMP TSRINT

LJECY



PAGE

8

gos27
2e630
826314
8p632
20633
20634
20635
20636
00637
2g64ap
0064y
00642
20643
00644
0p6453
2646
opea?
28650
P0651
ee652
00653
00454
20853
20656

13HSR

1030082
744000
600602
700314
503460
743200
740040
700344
7423040
6p0602
103002
744000
620612
7208314
503464
744200
6008683
708314
7403040
600612
200658
P40003
780002
601000

HSRLS

/INTERRUPY SERVICE ROVTINE

TLINY

E168B
EL16C
TSRFLG

£160
oK?

JMS SCOPE
SKP

JMP TS8T6e¢2
{ORS

AND (220000
SZA

MLT

I0RS

MUY

JMP TST6e2
JMS SCOPF
SKP

JMP TSRINT
10RS

AND (477777
SNA

JMP OK?
10RS

HLY

JMP TSRINT
LAC EL60=y¢
DAC 3

10r

JMP TST7?
JEJECT

/CHECK FOR SCOPE MODE

/SCOPE
/READ 1/0 STATUS

/SEE IF READER FLAG SET
/READER FLAG SETY

/SPURIOUS INT, ac®1/0 STATUS
/RETURN fFROM INT

/SCOPE
/1/0 STATUS

/MAKE SURE READER CAUSED INTY,
/SUCCESS PATH

/SPURIOUS INT, AC®=1/0 STATUS



PAGE

>

24000

oicoe
040014
aio002
941093
24004
040208
04026
eie07
91012
e1014
24042
01913
P4014
24249
24046

210817
#1020

81621

#4022
24023
24924
24025
24026
gyo2r
240230
24034
gie32

21933
21034
2123%
21836
21837
o1p40
oLPey
01842
24043
o144
01045
oir4es
21p47

15KHSR

750004
503162
741200
601263
703302
203163
040050
754002
740020
708504
740000
740000
193902
691022
601007

103003
740040

604007

777740
343024
203164
249010
203169
0690910
443071
6810827
793382

788104
709104
601934
203166

240090

754002
740022
705984
7400080
748800
740000
740040
691047

HSR$S

LOC 1002

/
/TEST 7, TEST Ap! AND READER

/
TST7

Lors

/
£L7

LAS
AND (e4poC
SNA
JMP OKBA«d
CAF

LAC (JMP EL7w1

DAC 52
STLICLA
RAR

1S4

NOP

NOP®

J*S SCOPE
JMP OK8
JMP LOPB

JMS SCOPE
Wyt

JMP LOPS

/TEST ACS 8

/NO AP1 PRESENT
/ERROR PATH

/52 1S READER CWANNEL
/TURN ON AP!

/CHECK POR LOOP
/NQ LOOP
/L00P

/COME WERE IF A BREAK
/ERROR, AP} PROM REZADER
JWITH NO READER rLAG,

/
/NOW ATTEMPT AN AP] BREAK, THE READER SHOULD
/BRING UP AP] LEVEL 2 ACTIVE AND BREAK T0 82,

/
oKeé

LOPBA

£18

LAW ed?
DAC SYORL
LAC (37
DAC 18
LAC (HLTY
DACe 12
182 STORY
JMF .2
CArF

RSA

RSF

JMP et
LAC (J4P ROR
DAC 50
STL!ICLA
RAR

1S4

NOP

NOP

NOP

LT

JMP

JEJEC?

/USE AS COUNTER

/STORE HWLY IN LOCS
748 THRY 77,

/8ET READER FLAG

/INITIALIZE LOC, 59

JENABLE AP}

7ERROR, NO AP] BREAK
/FROM READER, PRESS
JCONY, FOR A SCoOPE (00P,
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esese
21851
21052
21853
0ies4
21855
81256

24057
24062
2ee61
841062

21263
040584
1063
24066
21067
e4ere
21274
21072
21073

21274
24078
01876

248277.

1IKHSR

795512
S03147
742200Q
4018%7
103202
742249
601033

783302
103002
741000
601033

750004
503147
7402208
6810278
2030816
540333
604400
703392
498320

203816
748333
703302

~£006324 ¢

HSRLS

/
/RETURN HERE FROM CMANNE! ADDRESS 59

/-
RDR

EL9

/
OK8A

RSBLP

705542

AND
SEA
JMP
JMS
HLT
JMP

CAF
JMS
SKP
JMP

LAS
AND
SEA
JMP
LAC
SAD
JMP
CAF
JMP

LAC
DAC
CArF
JMP

(20200

OK8A
SCOPE

LOP8A

SCOPE
LOPSA

(20000
RSBLPe2
CKRSB
RSAB
NOTAPE
TST2sy

CKRSB
RSAB

TSY2

EJECT

/READ PRIORITY LEVELS
/MASKk LEVEL 2 BIY
/SHOULON'Y BE @

/SUCCESS PATH

/CHECK FOR LOOP

7ERROR, READER caAUSED

/APl BREAK 0,K,, BUY LEVEL
/2 ACYIVE IS NOT SETY,

/CHECK FOR LOOP
/NO LOOP
/L00P

/CHECK T0 LOOP TESYS 2»6
/L00P

/NEXT TESY

+sD0 RSB TEST

/RSB 10T



PAGE 11 19HSR HSR15
/TEST 8, NO TAPE TESTY

gL4gp L0C 4270
/
1400 7400402 NOTAPE  HWLT /REMOVE TAPE FRgou READER
pL40¢ 728104 RSA /SELECT READER
044022 7610009 LAW 1029
01493 122767 JMS STALT72
24404 708314 10RS
244905 593172 AND (4000
01406 742200 SZA /'NORTAPE' SWOULD BE SET
04427 681413 JMP OKFLG
21410 193802 JMS SCOPE
B1e14 740049 EA2D HLT JERROR, 'NO= TAPg! NOT SET,
84442 604404 JMP NOTAPE®l
@4443 78314 OKFLG 10RS
Dyst4 740010 RAL
01415 741100 SPA /READER FLAG SHOULD BE SETY
Be416 601422 JMP TSTRRB
21417 193802 JMS SCOPE
ge422 748040 EA208B KLY /ERRQOR, READER FLAG DIDN'T SET
01421 601404 JMP NOTAPE#*] /wlTH '"NO-TAPE' LY
01422 78084112 TSTRRB RRB /CLEAR READER PLAG W!TW 'RRBY
74423 700123 RSF /D1D THE FLAG CLEAR?
01424 601430 JMP RESETA /YES
041423 103002 JMS SCOPE /NO
91426 740040 FA20C HLY JREADER FLAG WON'Y CLEAR WITW "NOwTAPE" SEY,
84427 601422 JMP TSTRRSB
044392 700104 RESETA RSA /RESEY FLAG
24431 761000 LAW 1200
24432 102767 JMS STAL7R
04433 740240 PRMLTI HLTY /REPLACE TAPE IN TWE READER
ge434 700344 {ORS
71439 5031792 AND (10092 /MASK 'NO=TAPE' FLAG,
04436 744200 SNA
04437 801443 JMP OFFLINE /0K, FLAG CLEARED
24449 193802 JMS SCOPE
Beadey 740042 ERR20D HLT JERROR, 'NO»TAPEt FLAG DIDN'T CLEAR
04442 604434 JMP PRML T3}
01443 740040 OFFLINE WLY /TURN READER t'OFF!
QL4444 700314 10RS
04445 503170 AND (1209
LEYYYS 740220 SZA ,D1D NO=TAPE SET?
21447 601453 JMP PHLT3A /YES, END OF TYESY
21452 103802 JMS SCOPE
D143 740040 ERR2PE  HLT JERROR, 'NO=TAPE' DIDN'T SET
1452 601444 JMP OFFLINE®*L /W1TW READER 10OFF !
71453 740040 PHLTIA HLT /70X, END OF 'NOSYAPE! TES?Y

JEJECTY
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21454
21455
24456
044587
84460
21461
23662
21463
21464
21465
01466
24467
oL470
01474
04472
04473
04474
04475
21476
21477
04300

24501
04502
24503
04504
01505
24506
24597
24840
215114
21842
21543
21514

19HSR

ppoeoe
291502
543174
v44200
691479
203172
241502
204504
7440402
7444082
3420227
041501
221502
341504
964302
204514
742020
361502
P41514
4441502
621454

123454
204513
654324
364416
259363
546080
243038
762572
453237
150214
o00000
pe0ee0

“MSRLS

/RANDOM
GENRAN

RANTAD

/

RANCON
RANDEX
RANTBL

RANSAV

NUMBER GENERATOR

['4

LAC
SAD
SKP
JMP
LAC
DAC
LAC

RANDEX
(RANTBL 4D

RANTAD=1
(RANTBL
RANDEX
RANCON

CLLUIRAL

SEL
TAD
DAC

ONE
RANCON

LACe RANDEX

TAD

RANCON

DAC» RANDEX

LAC
RAR

RANSAV

TADes RANDEX

DAC
152

RANSAV
RANDEX

JMPs GENRAN

12345%8
RANTB(. #4102
65432¢
3641416
p55343
544060
243038
762572
453237
180244

)
2

«EJECT



7y,

13

ga2e00

paeeo
e2ens
pagoe
o003
p2004
eaeps
22086
azee”
11344
22011
ope12
paLLl
02014
e2048
p2e1e
p2e1?
202
02021
2022
g2023
22024
02828
22026
02027
2038

19HSR

egpeeo0
203473
242026
700104
780181
682004
768112
744200
602020
442026
602003
203061
0400114
102562
740040
682003
777675
se3B22
143023
777776
043028
622000
eee0o0
000004
eee37?

HSR1S

/TAPE LOOP SYNC ROUTINE

/
SYNC

PRMLY4

INSYNC

DELAY
ONE
TH??

L OC 20p2

-
«

LAC
DAC
RSA
RSF
JMP
RRB
SNA
JMP
152
JMP
LAC
DAC
JMS
MLy
Jup
LAW
DAC
DEM
LAW
DAC

(=320%
DELAY

!

INSYNC
DELAY
SYNCeJ
PRINT3
11
MSGY

SYNCel
103
STOR2
STOR2A
w2
STOR4

JMPe SYNC

e

b
377

JEJECY

/CHECK FOR SYNC CHAR,

/TIMED OUY

/ALPHA

/BINARY CQOUNT RSB



PAGE

14

p2i20

p24i02
72101
22102
22103
02104
P210%
02106
s2107
224190
P2411
92112
22413
22114
92148
B2116
n214?
p2i2e
02421
B2422
22123
p2424¢
p2423
2426
92427
2139
2243
02132

15HSR

102009
762304
43047
2p2244
743024
203041
24001131
702104
700104
622110
700112
2430214
543023
692128
103202
743000
602123
102603
102562
103010
740040
102246
443024
602103
103002
602133
602100

HSR1S

/POPe9 HIGH SPEED READER DJAGNOSTIC = TApE 2

/

/DATA CHECK ROUTINE FOR RSA, RSB AND RCF

/RSA AND RRB

1L0C 24020

/

RSACK JMS
LAW
DAC
LAC
DAC
LAC
DAC
RSA
RSF
JMP
RRB
DAC
SAD
JMP
JMS
SKP
JMP
JMS
JM§
JMS
HLT

OKRSA JMS
182
JMP
JMS
JMP
JMP

SYNC
324
INFleg
BLOCK
STORS
PRINTY
11

ey

SYORY
STOR2A
OKRSA
SCOPE

o3
SETUPY
MSG1
ERWLT

CKTAPE
STOR3
RSACKe5
SCOPE
RSARCF
RSACK

JEJECT

/READ A WORD

/COMPARE

/ERRQOR

/CHECK FOR END OF BLOCK
/CHECK FOR SCOPE MODE
/SCOPE mMoDE



PAGE

i

22133
22134
22139
22136
22137
22140
22144
p2142
02143
22144
22149
82146
2147
p248¢@
22154
p21%2
22183
P2154
p215%
22156
092137
gased
024161
02162
22463
02464
221683
22466

19HSR

1020002
760382
2430867
202244
043024
203044
pe0R1
720104
80104
602143
750000
788102
243024
543023
602361
103022
744000
602137
102605
102562
103010
740040
102246
443824
602140
103002
6p2167
602133

HSRLS

/RSA AND RCF

RSARCF

OKRCF

™S
LAW
NAC
LAC
DAC
LAC
DAC
RSA
RSF
JMP
cLA
RCF
DAC
SAD
JMP
JMS
SKP
JMP
JMS
JMS
JMS
LT
JMS
1S2
JMP
JMS
JMR
JMP

SYNC
302
INFled
BLOCK
SYOR3
PRINTY
11

LR

STORY
STOR2A
OKRCF
SCOPE

o*3
SETUPY
MSG4
ERKLY

CKTAPE
STORI
RSARCFe5
SCOPE
RSBCK
RSARCF

JEJECT

/JREAD CH
/COMPARE

/ERROR

AR

/CHECK FOR END OF BLOCKS



PAGE

16

22167
22172
22174
2172
22473
B2474
02475
BR178
22177
g22p00
02204
ee202
82203
22204
p22e3
82206
B2297
p221p
822114
g2212
#2243
22214

D225
02216
82247
pe22a
02221
82222
02223
B2224
222258
B2226
22227
92230
222314
82232
a2233
02234
22235
22236
22237
ge2ag
2224y

15HSR

102000
760303
043247
2022458
P43024
700144
782121
602178
7908142
043021
543022
602297
103002
741000
744000
102654
102246
443024
602174
183002
602245
602167

102000
760304
043067
2022453
243024
708144
700101
602223
750002
780102
743021
543022
602236
1030022
741000
741000
102654
1082246
443024
802222
103002

HSR15

/RSB AND RRB

/
RSBCk

/
/

/RCF AND RSB

/
RSBRCF

JMS
Lbw
DAC
LAC
DAC
RSB
RSF
JMP
RRB
DAC
SAD
JMP
JMS
SKP
SKP
JMS
JMS
1S2
JMP
JMS
JMP
JMP

JMS
LAW
DAC
LAC
DAC
RSB
RSF
JMP
CLA
RCF
DAC
SAD
JMP
JMS
SKP
SKP
JMS
JMS
1S7
JMP
JMS

SYNC
3e3
INFiey
BLOCKA
STOR3

o3

/READ CHAR,
STORY
STOR2 /COMPARE
5
SCOPE

SETUP3
CKYAPE

STOR3

RSBCK 3

SCOPE /CHECK FOR ScOPE mODE
RSBRCF

RSBCK

SYNC
324
INFley
BLOCKA
SYORS
/SELECT

=1

/READ
STOR}
STOR2 /COMPARE
1 *5
SCOPE

SETYP3

CKTAPE

SYOR3

RSBRCFe>

SCCPE /CHECK FOSSCOPE ~COE

JEJECT



PAGE

1

22242
72243
22244
222458

22248
22247
22250
92254
82252
82253
82254
22243
22256
22257
32262
22264
22262
22263
22264
02268
22246

13H8R

740049
602215
777481
777783

podeee
203022
343174
n43022
203823
7400204
582030
843823
443025
822246
283823
342027
592030
243023
777774
243228
622246

HSRYS
PRHML TS
BLOCK
BLOCKA
/

/
CKTAPE

uLY
JMP

RSBRCF

777424
777753

)

LAC
TAD
DAC
LAC
CMA
AND
DAC
182

STOR2
(747475
SYOR2
SYOR2A

TH??
STOR2A
STOR4

JMPa CHTAPE

LAC
TAD
AND
DAC
LAW
DAC

STOR24A
oNE
™H??
STOR2A
g
STOR4

JMPa CKTAPE
JEJECY

/END OF DATA TESTS

/COMPLEMENT BINARY

/COMPLEMENT ALPHA

/BUMP COUNT IF 2
/ALPHA MODE
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2402

22400
22401
02402
82403
22404
02405
22406
82407
02410
02411
22412
82413
02414
22415
02416
02447y
02420
02421
02422
02423
p2424
24253
82426
92427
02430
02434
02432

19HSR

1020022
143023
750004
503181
7482021
nags4s
442545
602406
702104
708840¢
602411
700112
543023
6224341
243021
103802
741000
602434
1926053
203044
342027
PeoR1LY
1229562
1030102
740040
102246
602402

HSR15

/

/VARIABLE READER SPEED CANTROL4 ACS 2s17 BEY SPEED
/

/
VARSPD

VAREND

+LOC 2422

JMS
DEM
LAS
AND
CMA
DAC
182
JMP
RSA
RSP
JMP
RRB
SAD
JMP
pDAC
JMS
SKP
JMP
JMS
LAC
TAD
DAC
JMS
JMS
HLT
JMS
JMP

SYNC
STOR2A

(177777

STLSTR
STLSTR
Lt}

ol

STOR2A
VAREND
STORY
sCoPE

VAREND
SETUPY
PRINTY
ONE

11
MSGY
FRHMLY

CKTAPE
VARSPDe#2

EVECT

/L0AD ACS

/0ELAY
/READ

/COMPARE

/CHECK FDR SCOPE MODE

/CHECK FOR WALT ON ERROR



PACE .

02%p0

02%092
02501
029802
829603
02504
22509
2%06
2%
p2s4Lo
02511

19HBR

102000
101454
503175
748004
042544
102512
4425446
692503
703302
602501

HSRLS

/RANDOM READ AND STA_L
L0C 2%2¢

/
HSKP

JMS
JMS
AND
CMA
DAC
JMS
182
JMP
CAF
JMP

SYNC
GENRAN

IR J
-

Loee
READ
Loee
0.2

HSKPey

EJECY

/MAX, OF 47 FRAMES PER BLOCK

/READ ONE FRAME
/DONE IF Sk}P

/FIRE THE SYOP DELAY



PAGE 20

22812
22513
22514
22545
pasie
p2%17
02520
%21
p2522
22823
82524
82523
82526
pe527
22530
82334
22532
22533
22534
22539

22534
82537
02540
82541
22542
22543
#2844
22548
02546
82547
p2%s0

22554
22852
22553
02554
22858
22856
22887
g2%6n
225614

15KSR

0p0000
7001024
7008104
602514
792142
n43021
543023
602534
103092
7410002
602534
102605
2030414
342027
940011
1925682
103010
740240
102246
622542

777736
00020
o8040
000777
777687
777776
777747
00000
ge0c0@
opo2oe
090240

ppeooe
760215
700406
7004014
602554
542560
622551
7608212
602553

HERL5

/READ AND COMPARE LO0OP

READ

TARPECK

/
/CONSTANTS AND VARIABLES

CON?
CONB
CON9
LNGLIM
ML20
ML

M30
STLSTR
LoQP
LOOPA
N26D

/

CRLF

kd

RSA
RSF
JMP
RRB
DAC
SAD
JMP
JMS
SKP
JMP
JMS
LAC
TAD
DAC
JMS
JMS
HLT
JMS

3

STORY
SYOR2A
TAPECK
SCOPE

TAPECK
SETUPY
PRINTY
ONE

11
MSG1
ERWLT

CKTAPE

JMPe READ

w2
20
49
777
w124
=?
w3y
2

]

4
262

[}
LAW
LS
TSF
JMP
SAD
J¥Ps
LAW
JNP
EJE

218

vol
02

CRLF
212
CRLFe2
cY

/READER

/READ A

/COMPARE

IN ALPHA

CHAR,

/INHIBLY PRINTY
/BAD

/CHECK FOR END OF BLOCK



]2 4

[ N

22%62
22563
82364
22%68
22586
22%¢7
22872
@297y
22572
82973
03974
22%7s
32876
083y
oRepo
[} 13 3%
82682
22603
g260¢

82003
22606
22697
82840
22614
22042
28643
3414
o208
22616
o2847
22620
22824
22022
2888
sgene
21623
22626
o2027
22630
52631
82632
72633
73434
p263%
22036

15%ER

LELEET)
220914
7894438
343864
748299
741090
602%74
783404
602574
802543
777784

. 34303y

778040
343839
443830
602430
443033
602876
622%62

283024

593984
10263Y
243407
20982,
333938
102646
pe3110
203824
Sp3084
342380
FasSity
203523
L1t
192637
28387
263923
Sp304%
183646
243877
283023
Sp399e
42898
ae3iee
6226809

HSAYS

/Tty PAINT ROUTINES

/
MSG1 2

LACs 113

T.L8
TAD
SEA
SKP
JMP
TSF
JMP
JMP
CRWAIYT LAW
DAC
LAW
DAC
182
JMP
188
JMP

END

CRWALTY

L}
MSG1led
wl?
WORKY
=402080
WORK
WORK

o1
WORKY
CRWAIT#2

JMPa MSGY

/

SETuPL 2
LAC
AND
JMS
DAC
LAC
AND
JMS
DAC
LAC
AND
TAD
DA
LAG
AND
JMS
DAC
LAS
ANO
JMS
pAC
LAC
AND
TAD
DAC

STORY
MSKI
ROTATS
8ADY
STORY
MSK2
ROTATY
BAD14
STORY
MSKY
N2be
BADL 3
STORZA
MSK3
ROTATS
60001
STOR2A
MSK2
ROTATS
GO0D1 ey
STOR2A
MSKY
N2ép
600DYe2

JMPs SETUPY
JEJECTY

/8AD DATa
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P2637
92640
#2641
02642
02643
32644
226458

B2646
2647
p265¢0
02651
82652
22653

02654
02655
224856
22657
22660
026614
22662
22663
22664
22668
22666
22667
22672
22674
22672
82673
2674
22475
22676
22877
227902
22704
22702
22703
22724
2270%
02706
227e7
22712
22711
22712
22743
22714
22715
22716

o -

19HSA

pogoor
742020
742020
7420820
342550
744000
822637

2000020
742020
740020
342550
744200
622646

200200
203067
790406
700401
622687
203047
04001
203022
743023
102647
602701
720000
777773
043040
220011
700404
700404
682674
443040
682672
622667
777772
042766
203176
503022
744000
742010
742010
342550
042745
203022
742010
742210
243022
102729

HSRL5

ROTAYS

/
ROTATS

/
SETUPI

TYPE2

TYREL

e
YR} RTRI

TAD N262

cLL
JMPa ROTATS

)

RYR

RAR

TAD N2692
chli

JMPs ROTAT3

2

LAC INFi1eg
LS

Ae14

JMP ey
LAC PRINTS
DAC 134

LAC STOR2
JAC STOR24A
J¥S 2
JMP TYPEY
2

LAW =5

DAC CNTa
LAC» 14
LS

TSF

JMP wy
1S2 CNTA
NLI Y
JMPa TYPE2
LAN nd

OAC AWAY
LAC (720000
AND STOR?
cLiL

RYL

RTL

TAD N26D
RAC TRBLES
LAC STOR2
RTL

RA(,

DAC STCh2
JMS TYPE

RYR



Al 2.

23720
7724
*2ra2
22723
22724
32728
2724
8272?
22730
827314
22732
22733
03734
22733
22736
22737
92742
02744
02742
82743
82744
03743
82748
22747
#2750
22754
22752
22733
#3734
22733
@754
02757
22760
#2764
a2%e2
22763
2764
22768
e2764

13HSA

200088
282743
700406
738404
602723
443746
022728
773272
842766
183647
203876
593824
744000
742040
742049
342530
242749
20302¢
7420410
T40040
43024
102747
602732
p00000
202745
780406
708403
6a2752
442748
622747
102994
203823
243922
182747
103818
748840
622634
geeden
agepee

NSRLS
TYrEY

TYPES

TYPES

TRBLES
AWAY

?

LAC TRBLES
TLS

TSF

JN' 0'1
198 AWAY
JuPae YYPES
LAW =6

DAC AWAY
JMS TYPE2
LAC (700000
AND STOR1
cLL

RTL

RTL

TAD N262
DAC TRBLES
LAC STORY
RTL

RAL

DAC STORY
JMS TYPES
JMP TYPE4e]
[}

LAC TRBLES
TLS

TSF

JMP e}
192 AWAY
JHPe TYPES
JMS CRLP
LAG STOR2A
DAC S$TOR2
JMS STA 78
JMS ERMLTY
WLt

JMPe SETUPY
8

2

+EJECT
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24

g2767
22770
227714
g2772
22773
02774
02775
22774
garyy
032029
232014

03002
23003
23204
23203
3206
23007

23810
230114
3212
23043
P304

19HSR

goeeeD
203804
243030
7700202
243034
443031
402774
443030
6092772
622747
777771

pooone
750004
742040
741400
443002
62302p2

po0o00
7500804
740100
443010
4230102

HSR43
STAL?2

M6

sCoPE

/
ERMLTY

[}

LAC M4

DAC WORK
LAW w3C002
DAC WORKY
182 WORKY
JMP e}

182 WORK
JMP STAL73s3
JMPe SYALTOR
=?

2

LAS

RT|

SEL

1S2 SCOPE
JMPs SCOPE

2

LAS

SMA

1S2 ERMLT
JMPs ERNMLY
JEJECT

/78 MS STALL

/CHECK FOR SCOPE MODE

/YES, SCoPL M0DE

/CHECK FOR HALY ON ERROR

/NO HALTY
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23215
23216
p3217
23222

238214
23022
83023
03024
p3028
23026
e3027
03830
23831
23832

23034
23038
23036

23837
03040
2304y
23042
23043
03844
23243
33046
23247

23050
2389y
23082
03053
25834
03898
23056
230%"7
23060
p3084
23862
03883
03084
XTI} ]

19M8R

708104
720144
700102
ToF112

ooe0e0
op8Rno
2eP000
opbepR
peseoo
pe2000
opegoe
ppegoe
L LT
ggeepo

ladicid
776544
771623
2037YY

goopee
op0e08
eD3066
opeepoe
ppepeo
ooede0
IATEL
(211 1] ]
op313R

760301
768302
780303
740308
goveeY
epoere
PR8300
oo0700
297200
083114
P03149
s88827
777983
eBBoay

HSR4S

/CONSTANTS, VARIABLES EvC,

/

CKRSA
CKRSH
CKRCF
CKRRSB

/
STORY
STOR2
SYOR2A
STORY
STORG
STORS
FLAG
WwORK
wORKY
WORK?2
/

lvis 178
CON3
CONS
CONG

/
COUNTA
CNTA
PRINTY
BLSTOR
CHACNY
CNTEN
SYORLM
LASTAL
PRINTH4
/

A

B

c

D

MSKL
MSK2
MSK3
MEK &
MSKS
PRINTI
PRINTS
JMPS
END
JMPS

798124 /RSA 107

720144 /RSB 107

700182 /RCF 107

788112 /RRE 07

2 /THESE NEXT & FOR
e /0ATA WORD STORAGE
4

2

e

e

2 /RSA, RSg FLAG

? /THESE 3yUSED

2 /IN TIMING LOOPS
2

«1”%C % /TRESE FouR USED
al234 /IN TIMING LOOPS
6158

377y

2

2

INFL

? /BLOCK LENGTM

0 /CHARACTER COUNTER
2 /COUNTY OF TEN

? JERROR CAUNT

@ /LAST STALL TIME
INT &

760304 /TYY CHaR, A
760382 /DITY0 B

760383 /DITYO C

760384 /,01TY0 D

b

72

329

700

7000

INF3

INFS

JMP ILINT

777583

JMP TSRFLG

JEJECY
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23066
230687
e3ere
232714
83072
23273
23074
03273
23276
asery
23100
23401
83102
83103
23104
23108
23406
234127
23110
23114
03412
231143

83114
23113
23446
23417
23420
23124
93422
83123
23424
231253
83426
23127
23132
23134

19HSR

oo
20000
200240
020327
200317
2e0317
20304
ppeR240
op23302
Po03I3P
op0330
BER240
po2240
000322
200301
200304
P00240
228330
200330
pe0330
ppR212
peY218

pooopo
peesel
gep3ns
PRB316
020314
00317
700324
eoe240
peB323
pPB33Y
2p0316
220323
200212
eeo245

HSRYS

/TTY PRINT ROUTINES

INPY

600014

BADY

/
INF3

']
2

2482
327
317
317
304
240
332
330
330
248
240
J22
304
304
248
338
330
330
212
215

)
383
K12}
316
316
347
324
240
323
331
316
383
212
213
JEJECY

/AyB,Cy OR D
/SPACE

/6

/0

/0



200000
Llad 1
900920
200000
929237
999323
o893
29OITY
298342
0089812
o821y

 itd
200000
177777
94080
04047
 Lldld
748840
“is
g2e8a?
saLese
205913
ML3Y
734777
247473
20017
Tosse?

L]8
L1
oL
o
L8
oL
L8
L
L 18
L8
L]8
oL
L]
L8
18

HER13
INT4

/
INFS

‘SIRERBILY?

?

387
347
347
34
240
24e
302
304

323
3028
303
240
212
248

+END

NO ERROR L INKS

/6
/0
/9
/0
/8PACE
/8PACE
/8
/A
/0
/SPACE



