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2.18.5295:

The tape control diagnostics Part 2 is designed to test

all Controller Logic not tested by Part 1. Specifically

this includes, Inter-Processor Signals, Tape Control

States and Instruction, Tape States, Tape Trap and the

Transfer of Data between the Computer and the Tape

Controller via the Data break facilities. It should be

noted that Part 1 of this diagnostic should have been

successfully run prior to running Part 2, because Part 2

assumes that the logic associated with Part 1 is functioning

normally.

REQUIREMENTS

Eguipment
l) A Standard Basic PDP-12

2) A TC-lz, PDP-lZ Linc Tape Controller

3) _At least 1 Linc—Tape Transport

4) An ASE-33 Teletype or Equivalent

Storage

This program is deSigned to run in MemoryField fl only and it

occupies virtually all of Field fl not Occupied by the Binary

and Rim Loaders.

Preliminary grograms
All PfiP-S and 12 mode basic instruction diagnOstics and

eXercisers must have been succeSSfully run prior to running

the program.
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LOADING PROCEDURE

Method

This program must be loaded with the binary loader. If you

are unfamiliar with the proper binary loading procedures refer

to Appendix A of this document, otherwise_procede-With the

following:

A)

B)

C)

D)

E)

F)

G)

H).

I)

J)

K)

Set the teletype reader switch to FREE.

Open the teletype reader and insert the program tape so

that the arrows on the tape are visible to and pointing

toward the operator.

‘Close the reader and set the reader switch to START.

Set the teletype front panel switch to START.

Set the left switches to 7777.

Set the fight switches to 4fififl.

Set the mode switch to 8 mode.

Depress I/O preset.

Depress start LS.

When the program tape has been read in the ACCUMULATOR

must be away, if it is not, a read—in error has occurred

and one might try reloading the binary loader.

See Appendix A.

Remove the program tape from the reader.

STARTINGWPROCEDURES

This preliminary set up procedure is critical and any omission

will result in an error.
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t"—ua ~_t

D)

I)

J)

K)
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Set one and only one of the Linc—tape transport

number thumbwheels to g ~

on some transports the fl

position is actually represented by 8.

I

Set all other transports, if available, to all different

numbers i.e. no two transports have the same unit nte‘ ;.

No TRANSPORT_may se to unit 1 as this number is usru

generate a non-select signal.

Set the WRITE ENABLE switch on every transport to the

disabled condition.

Set all transport switches to OFFg

Remove any Linc—tapes currently on the transport.

Set the left switches to HZfifl.

Set the right switches to flflflfi.

NOTE: Setting the right switches to configurations

lother than fiflfifl will cause the Computer to scope loop,

_halt on error, and perform other options. These options

are discussed later.

Set the MODE switch to 8 mode.

Depress I/O preset.

Depress START LS.

The program is running.

control switch Settings

A set of 6 optional mode switches Consisting of right switches

0-6 has been included for the convenience of the test engineer,

they’are:
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SROO = l'suppress error halts

SROl = l suppress type outs ring hell on error

SROZ = l scope loop on a failing test

SR03 = l scope loop on a non-failing test

SR04 = 1 unit does not have extended tape fields(unused in.
part 2)

SROS l suppress the bell

SR06 l suppress the pass counter.

The switches have an order of precedence associated with”

N

I!

them. “or evample, if the option switches were set so as to cause

a typeout and an error halt, it is obvious that the typeout'

must precede the halt. Right switch 00 if set to a one will

prevent the computer from halting when an error is detected.

Depending on the condition of the other switches, we may:

1) go on to the next test after typing out a message

2) stay in the same test.

Right switch 01, if set to a one, will prevent the computer

from typing anything out and instead causes a bell to ring

at every detected error. The purpose of this is merely to

inform the operator that an error has occurred and nothing more.

Right switch 02, if set to a one, will prevent the computer

from exiting the current failing test.

Using switches 00, Ol, 02 several use full combinations of

error analysis present themselves:

SRO SR1 SR2 Explanation

O 0 0 Type error data and halt

0 l O Ring bell and halt

1' 0 0 Continuous typing of data with no halt

l l 0 Ring bell at every failure

1

I

0 1 Continuous typing of data in current test



Page 5

In general, an error halt is useful for scoping status of

the machine immediately following an error.

Right switch 03, if set to a one, will cause the program to

remain in the current test, so long as no failures occur.

Right switch 04, if set to a one, will cause the program

not to test the extended tape field register. (4K System)

Right switch 05, if set to a one, will inhibit the bell frum

ringing. Under normal operation the program will ring the

bell about once every 1 and 1/2 minutes.

MESSAGE FORMAT

l) The message format is designed to yeild the maximum

possible information with the minimum amount of typing.

To that end the following format has been selected as the

best of both worlds; i.e., amount of information vs.

the amount of typing.

Example:

‘

LTR AC RWB (VIA TB) Failed

AC RWB

W511 WW

WW - {MW

LTR 2) The first item typed, in this case LTR, refers to the

I

logic page on which the logic which is being tested is

drawn. In this case the message tells us that the logic

under test is located in the (LTR) Linc Tape Register logic.
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It should be understood that the trouble is associated

with the Linc tape register logic but not necessarily on

the page referenced. For example, on this test the data

transfered may not have gotten from the computer to the

tape control or it may not have been read back properly.

Both of these problems would cause a typeout such as this,

indicating a bad register, when in fact, the trouble was

in getting data to or from a register.

AC RWB 3) The second items typed AC RWB indicate that the

two registers involved, the AC, referring to the computer

AC, and the RWB, referring to the tape control read write

buffer, are involved in the test.

(VIA TB) 4) The third item, enclosed in brackets, is a modifier.

In this example, the program is capable of loading the RWB

in one of three (3) ways, from the tape transport, from

the AC serially via a maintenance gate, and from the AC

i

via the TB. Obviously three different trouble shooting

techniques are required depending on which of the three

data paths are bad. The modifier is this case points out

which one of three data paths failed.

FAILLD 5) The word "failed" is typed to be sure the operator

understands that this message indicates trouble and is not

interpreted as a status report.

AC RWB 6) The two registers whose data are shown are named on

the second line of the typeout to ensure that the operator

is aware that the data type out is AC and RWB and not the

TB. Usually the registers involved do not have their names

typed out unless there is a possibility of confusion.



Page 7

flflfil gggg 7) The numerical data type outs also in a

special format.

When more than one number is typed the first number is always

the source number. In this typeout the flfifll is the number

in the AC after the contents of the RWB were read back lfitfi

the AC. An engineer must always refer to this document and

locate the exact type in order to properly interpret any

message or data typeout.

MONIToag

This program contains two monitors, and error monitor and a

non-error monitor. The error monitor handles scope looping

on errors, message typeouts, and determines what data shall

be used in a failing test. The non—error monitor is an

.extremely simple subroutine whose only function is to allow

a test to loop continuously even when no error exists.

The following example will be used to illustrate a typical

coding sequence, involving the comparing of a true number

with the actual results of an operation.

1) TESTX, TAD REGB /Fetch Received data

2) CIA /Negate

3) . TAD REGA /Subtract from sent number

4) SNA CLA /Were they equal

5) JMS I NERROR /AC Was zero, they Were equal

6) JMS I ERROR /Sent Data Received data unequal

7)I
'

GOOF /Me3sage TAG

8) BLT /Error MALT

9) . SKP CIA /EXIT

10)
.

TESTX /Scope Loop Pointer
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The numbers shown in the left margin are for reference purposes

only and are not part of the coding.

The first three lines performed in order (1) fetch the

resultant of the test from "REGB". This could have been any

memory register or any hardware register which can be read

under computer control. The test data is converted to twos‘

complement form (2) and subtracted from the correct results

(3) The test of the data (i.e. were they equal) takes place on

line (4) and based on this test we go either.to the non-error

(NERROR) subroutine or if the ACCUMULATOR is not zero the

error (ERROR) monitor. It should be obvious that any

decision making instruction can be used to ascertain Which

monitor we hand control too.

Lines (5), (6), are the actual monitor calling instructions.

Line (7) (GOOF) is the address of the first memory location

of the error message which will be typed out in case of a

failure. Line (8) is an error halt. If an error should

occur and the switches are set so as to allow an error

halt-this address will be the one at which it will halt.

Line (9) is an exit. If an error halt occurs, pressing continue

will cause the computer to execute the skip and exit to the

next test.

Line (19) contains the address at which this test is begun again.

For example, after completing one pass thru this test routine

the monitors will execute an effective Jump Indirect the

contents of line (1g) and redo this test routine.
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Non Error Monitor

The non error monitor has two finnetions. The first is to

increment "REGA". "REGA" is a comman tally register used to

count 4fl96 passes thru a test and to notify the non—errc:

monitor via an "182" loop when the required number of psu;,l

have been perfonmed and thereby causing an exit. The second

function is to examine RSW ¢3 and if set, inhibit exiting to

the next test.

In some tests. particularly those associated with time delays,

or mechanical delays it becomes prohibitive to make

4fl96 passes thru a test. To circumvent this it is possible

to preset "REGA"_to "7777" so as to only make a single pass

thru a test, or any number of passes from 1 through 4fl96.

Error Monitor

The error monitor is the major monitor responsible for all

modes of communicating errors to the operator. The usage of

switch inputs has been completely discussed under part 4.1

control sWitch Settings and will not be discussed here. Several

salient features of the error monitor are as follows. The first

"scope lcop on failing test" (SRfl2=l), is designed to cause

the monitor to inhibit incrementation of "REGA", and to inhibit

the advance of the random number generator. An example of its

use might be in testing any of the 12 bit registers. Assume

that bit HO can never be set to a one because of some as yet

unknown hardware error. This malfunction will become known the

first time the number 4fi¢fl is loaded into it because the read

back will show aggg - normally the next number to tried will be

4flfll, 4H¢2 etc. with each being typed out and each causing



Page 10

different data to be tsansferred. To facilitate scope testing

of this problem, we must eliminate type outs and prevent the

data from changing. This is easily accomplished as explained

under switch settings.

An error message is always formatted such that all of the non

numeric characters are typed out first followed by the numerics.

The contents of some memory register, other than those selected

by the programmer, may be of interest to the field engineer.

For-example, in a random data transfer test it is impossible

to determine the number of successfnl data transfers, because

only the errors are typed out. Lets presume that the engineer

wishes to type out the pass counter i.e. "REGA" memory address

flfifi4. It is necessary to modify the message type out string

as follows:

BEFORE AFTER

GOOF, fiflfll gsgl GOOF, flfifil : flflfll

g2z3 g2g3 g2¢3 ¢2s3

EXITA 7777 EXITA 7777

REGB gsg5 REGB flflfls

REGC gags REGC gage

EXIT gags REGA flfifi4

EXIT flflflfl

The following shows the before and after type out.

ABC 7351 735%
_

ABC 6773 6253 flfl37

The type out on the right shows the contents of the pass counter

and will indicate if all random numbers failed or if only some

of them failefi. :It is absolutely necessary to restore the
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toggled in modifications to the message type out in order

to prevent erroneous type outs in other messages.

MAINTENANCE INSTRUCTION SE

MNEMONIC CODE MODE OPERATION

LMR . 6151 PDP-B Load maintenance

register

AC

9! T0 MAINT INST REG

1

I

TO MAINT INST REG

2 TO MAINT INST REG

3 TO MAINT INST REG

4 CLEAR TAPE DONE FLOP

5 SKIP ON TAPE DONE
g

6 GENERATE A SIMULATED TTO, TTl, TTZ, PULSES

7 GENERATE A SIMULATED TT3, TT4, PULSES

8 SIMULATE MARK INPUT

9 SIMULATE DATA 1 INPUT

10 SIMULATE DATA 2 INPUT

ll SIMULATE DATA 3 INPUT

Bits fl,l,2,3,

The contents of ACCUMULATOR bits fl, 1, 2, 3, are loaded as a

command into the maintenance instruction register. The command

will be executed if and only if the XFR IOT (6154) is generated;

the function of these commands are diacussed later.

Bit 4

Executing the LMR command with‘AC bit 4 set will unconditionally

clear the tape done flag.
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Bit 5

Executing the LMR command with AC bit 5 set will cause the

computer to skip the next instruction in sequence if the

tape done flip-flop were set.

Example: CLA CLL /Clear AC, L
'

TAD Kfllflfl /Set Bit 5

LMR /IOT 6151

HLT /Tape done was zero

HLT /Tape done was one

It should be noted that these commands are not designed to be

microprogrammed; for example, setting both Bit 4 and 5 and

executing LMR in an attempt to SKIP and clear on the tape

done flag is unwise.

sit 6

Executing the LMR command with AC bit 6 set will generate in

order the timing pulses TTfi, TTl, TT2 regardless of the state

of the tape control logic.

Bit 7

Executing the instruction LMR with bit 7 set will generate in

order TT3 and TT4. It Should be noted that to generate an

entire timing stream consisting of pulses TTfi, TTl, TTZ, TT3,

and TT4, it is necessary to generate TTfi, TTl, and TTZ first

followed by a.se¢ond command to generate TT3 and TT4.

Bit 8

Is used to simulate an input to the mark window, see bits

9, 1%, ll below.



Page 13

Bits 9, lg, 11

Executing the instruction LMR with data in AC bits 9, 1g, 11

will simulate reading data of the data heads into the Read-

write buffer. This feature is useful in testing the tape control

without a transport.

TRC 6152 PDP-8 Tape Register Clock

AC

g Generate tape preset

l Shift RWB once left with no end around

carry

2 Transfer TB to RWB

3_ Add TB and TAG place the results in TAC

4 fl Tape word flip flop

5

L

Set Forward

6
‘

i Set unit 1

7

I

Set Backward
_

8' 2 Set write sync flip flop

9 Set 8 mode tape motion

1g Select 8 tape mode

ll . ACll LTP8 Write if AClfl is set

The tape register control command TRC (6152) in conjunction with

selected bits in the AC can perform a number of direct non—

conditional operations. Several of the commands are useful

primarily for logic testing the rest although'they are tested,

are used in normal machine operation.
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Bit fl:

Executing the command tape register control TMR (6152) in

conjunction with AC bit fl set to a one generates the internal

signal tape preset. 'Tape preset, in general, sets all control

flops to a null state, which may be either a one or a zero.

Bit 1:

TMR in conjunction with AC bit 1 will cause the Readewrite

buffer (RWB) to be shifted once to the left, observing it from

the computer accumulator, or once up on the logic drawings.

Data shifted out of RWB is lost and a logic fl is shifted into

the low order bit.

Bit 2:

TMR in conjunction with AC Bit 2 will cause the contents of the

TB to be copied into the RWB. The previous contents of the RWB

are lost, the TB remains unchanged. It should be noted that the

only path by which the RWB may be loaded in parallel is via

the TB register.

Bit 3:

AC bit 3 causes the contents of the TB register to be added to

the contents of the TAC register, with the resultant being

retained in the TAC.

Example:

BE FORE AFTE R

TB = 7321 TB =732l

TAC = fl412 TAC = 773



Bit-4:

Clear the tape word flip flop. This bit generates an

unconditional clear.

Bit 5:

Set forward. The direction flip flop is set to a one

unconditionally. This command is useful for-diagnostics.

bit 6:

Set unit 1. When executed this command will select tape

transport unit 1. It should be noted that this command can

only select unit 3, if the extended transport select register

(part of extended operations register bits 1%, ll) are set

to a zero. If the extended transport select register is

not zero, the appropriate odd numbered unit is selected.

Bit-7:

Set Backward. The direction flip flop is set to zero

unconditionally. This command is useful for diagnostics.

Bit 8:

Set write sync. This command unconditionally sets the write

sync flip flop.

Bit 9:

Set 8 tape motion is used with the TClZ-F option. This options

allows the reading and writing of tapes written in PDP-8 Linc

tape format.

Bit 19:

Set 8 write selects 8 tape mode.

Bit ll:

Set LTPa write, AC bit 11 is provided as a data input to the 8

tape write flip-flop. If AC bit 10 is set, the bit is clocked

into the flop.



XFR

Page 16

PDP—B Transfer

Maintenance register

fifl‘.
g1

lg

11

2fl

21

3M

31

4%

41

5fl

51

6g

61

7M

71

In general all data transfers into the AC using maintenance

commands are l's transfers, that is, they do not clear the AC

prior to inserting data.

tape control register are jam transfers.

AC to TB

AC to TBN

AC to TAC

AC to TMA

TMA setup to AC

TBN to AC

TB to AC

RWB to AC

Mark window to AC

States to AC

Units and motion to AC

Tape instruction register to AC

Misc status 1 to AC

Misc status 2 to AC

TMA to AC

Unused, returns all zeros to AC

in a tape control register is lost.

All data transfers from the AC into

Any data which was



ya AC to TB

The current contents of the AC are transferred into the 1”

(Tape Buffer). The AC data is unaffected the previous

contents of the TB are lost.

(251 AC to TBN

The current contents of the AC are transferred into the TBN

(Tape Block Number). The AC is unaffected, the previous

contents of the TEN are lost.

10 AC to TAC

The curit : "“nwents of the AC are transferred into the TAC

(Tape Accumulator). The AC is unaffected, the previous contents

of the TACare lost.

11 AC to TMA

The contents of the AC are transferred into the TMA (Tape

Memory Address). The AC is unaffected the previous contents

of the TM. are lost.

2H TMA setup to AC

The contents of the TMA setup register is "ORED" into the AC.

The contents of the TMA setup register is unaffected.

21 TEN to AC

The'contents of the TBN register is "ORED" into the AC.

The contents of the TEN are unaffected.

I

3}} TB to AC

The contents of the TB register is "ORED" into the AC. The

contents of the TB is unaffected.

I

31, RWB to AC

The_contents of the RWB (Read write buffer) is "ORED" into

the AC. The contents of the RWB are unaffected.
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4% Mark Window to AC

The contents of the tape mark window and its associated

mark decoding gates are "ORED" into the AC. The contents

of the Mark window register is unaffected.’ The data format

is as follows:

AC

fig Window shade

fll '_ 'Window fifi

$2 Window $1

$3 Window fl2

fl4' Window $3

$5

V

End Zone mark

E6 Check mark

H7 Guard mark

$8 Data mark

H9 Final mark

lfl Block mark

11 Intermediate zone mark

41 States to AC

The contents of several flops and the levels of several

gates are "ORED" into the AC. Reading the data does not

affect its state. The data format is shown below:



AC

9g TAC = 7777

$31 IDLE Mode = 1

U2’
'

Search mode = l

g3 Block Mode = 1

g4 Check word mode = 1

US Tuin around mode = 1

$6 Write flop = 1

$7 Write cycle flop = l

fie Acip delay not timed out

E9 . Tape timing OK

1g
'

Timing OK gate set

11 Tape fail delay

5135 Units + MTN to AC

The data concerning transport selection, motion, direction, unit

select, and write enable is "ORED" into the AC.

AC

ab UNIT fl Selected

$1 UNIT 1 Selected

g2
_

UNIT 2 Selected

U3 UNIT 3 Selected

$4 UNIT 4 Selected

£57 UNIT 5 Selected
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E6 UNIT 6 Selected

$7 UNIT 7 Selected

as MOTION FLOP (1)

E9 DIRECTION FLOP (l)

lfl UNIT SELECT

11

'

WRITE ENABLE

Bit 1g Unit Select

This bit indicates that one and only one unit is selected at a

time.

51 TINST to AC

The contents of the tape instructions register decoder, the

I bit and the group register are transferred to the AC. The

contents of these datum are unaffected; however, the previous

contents of the AC are lost.

AC

flfi RDC

a1 RCG

g2 RDE

a3 ETE

g4 WRC

g5 WRE

fl6 WRI

g7 CHK

as I BIT

g9 Gpg (1)

lfi GP 1 (1)

11 GP 2 (1)
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Gfi Misc Status 1 to AC

This command transfers the status of several important levels

to the AC.

AC

HM

£1

£2

fl3

$4

$5

g6

g7

as

£9

1%

11

The format is shown below:

P I'IASL'I GATE

PROGRESS FLOP (1)

LC flfi (1) Line Counter

LC fll (1) Line Counter

MARK CHANNEL WRITE

DATA CHANNEL 1

DATA CHANNEL 2

DATA CHANNEL 3

GP CNT = GP FLoé

GP CNT fl (1)

GP CNT l (1)

GP ONT 2 (l)

61 Misc Status 2 to AC

Bit g of the AC is set to a one if the LTP8 tape select

flip—flop is set.

7fl TMA to AC

The contents of the TMA register is transferred to the AC. The

contents of the TMA are unchanged,the original contents of the

AC is lost.

71 Unused
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General Information

This program will test the PDP-lZ tape control logic on a

gate by gate basis. This was made possible by including a

l6 instruction maintenance register in the basic desing.

The line tape maintenance register (LTMR) facilitates

-examination of all major registers and the majority of status

bits, control levels etc., associated with the tape control.

It is usually possible to isolate the fault to no more than

one or two modules by analizing the diagnostic type out and

referring to the appropriate logic diagram.

This program is written in several major and minor sections

designed to point to a failure on an appropriate page in the

logic drawings. The four major sections in order are:

1) Test out, in so far as possible, the maintenance logic. This

includes the maintenance mode flop, maintenance instruction

register, tape preset and the tape buffer to computer accumulator

(TB to AC) data read back portion. This group of tests are a

necessary preliminary diagnosis in order to be reasonably

certain that the following tests fail because of logic failures

and £92 because of failures in the maintenance instruction register

2) Test out the 12 bit registers TAC, TB, TMA, TMA setup, RWB

and TBN. Two tests are performed on each register; the first

test is a binary up count sequence; the second a random number

sequence. The binary sequence ascertains that all flops can be

both set to a one and set to a zero. In addition it also proves

mutual independence of the data paths i.e. the flops can move

independently of one another and the input and output data paths
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are not shorted in any way. The random number test causes

each bit of the registers to toggle at a relatively high speed,

in contrast to the binary sequence wherein only the low order

bits toggle at high speed. A second useful effect or the

random number sequence is that it leaves the tested register

in a random state, a technique sometimes useful for discovering

grossly illogical wiring errors.

3) Test all minor registers; i.e., registers with less than

12 bits. These include unit select registers, mark window,

extended Luwmtions register, etc. In this series of tests an

attempt is made to diagnose all flops and all sequenceable

flops such as the major state generator. In most cases random

Inumber tests are not performed due to the fact that an unknown

state in any control flop might have an adverse affect on the

Isucceeding tests.

4) Test all gates using as many as possible input combinations.

For example,iAND'gates are first tested with all inputs true to

determine if the gate will function. Next each individual input

is set false in turn to see if each input is expressed in the

output. OR gates are tested by allowing at least one input and

-maybe more to become true and monitoring the output for a true

condition. This is followed by setting all inputs to false

monitoring the output for false, followed by setting each

input in turn to true and checking the output.
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A significant number of gates in the tape control can not be

directly tested tape state logic TClZ—fi-LTS, for example.

These untestable gates are evaluated indirectly by logical

deduction; i.e., all testable inputs to these gates are tested

as inputs to other gates. An example:

Block mark (BM) is a functional input to the LTS logic. As

previously stated it is extremely difficult to prove that a

correct (BM) appears at the LTS logic, however, it is each to

prove that a correct (BM) signal itself is functional, that

other gates using the (EM) signal function, and that the

(EM) signal is not shorted, either to logical low or logical

high. The technique used to circumvent the apparent difficulty

in testing multilevel logic is as follows:

a) Attempt to set all inputs to a group of logic to a state

which will cause a true output at some software observable point.

b)‘ Attempt to disqualify the output by causing one input at a

time to change to a state which will cause the output to

become flase.

c) In many cases a gate will be qualified or disqualified,

as the case may be for a specific period of time regardless of

what the diagnostic program does. An example of this is any

gate whose inputs are a function of tape delays.



The following four (4) error messages are associated with tests

of the: TAPE DONE FLOP

LIP TAPE DONE FAILED TO SET

The LIP TAPE DONE M216 C31 flip—flop failed to set.

The tape done flop is set by toggling the progress

flop from a l to a E. This test is accomplished by

setting progress via MTP Setup, clearing progress via

MTB,-BM, ACIP-NOT and TPZ, and testing the TAPE DONE

flop via the TAPE SKIP Maintenance Instruction.

LIP MTP SETUP EAILED TO CLEAR TAPE DONE

The signal, MTP sETUP, failed to clear the Tape done

flop. The tape done flip—flop was set as discussed

above, and cleared via direct clear input, by MTP

SETUP. The results are checked via the TAPE SKIP

MaintenanCe Instruction.

LIP TAPE PRESET FAILED TO CLEAR TAPE DONE

The signal,TAPE PRESET, failed to clear the tape done

flop. 'The tape done flip-flop was set as discussed above,

and cleared via direct clear input, by TAPE PRESET. The

results.are checked via the TAPE SKIP Maintenance Instruction.

LIP CLEAR TAPE DONE FAILED

The signal, CLEAR TAPE DONE, failed to clear the tape done

flop. The tape done flip-flop was set as discussed above,

and cleared via direct clear input, by CLEAR TAPE DONE. The

results are check via the TAPE SKIP Maintenance Instruction.



The following three (3) messages are associated with the Linc mode

command STD, STD i and Tape interrupt.

DIP STD FAILED TAPE DONE 4*: 1
_

The Line! mode command STD ($416) failed to SKIP or STD i

(D436) skipped in error when the TAPE DONE flop was on a

l.

LIP STD FAILED TAPE DONE = H

The Linc mode command STD «$436) failed to skip when the

TAPE DONE flop was on a g.

HIP TAPE INTERRUPT FAILED INT ENB = l

The tape processor failed to cause a tape interrupt. The

TAPE DONE flop and the INTERRUPT ENABLE flop in the extended

operations register were both set to a l.



The following eight (9) messages are asso an id with tests of

the PROGRESS and IN-PROGRESS flops. Specifically whether

MTP SETUP sets the flops and that the clock input gating will

zero the flops.

LIP MT? SETUP FAILED TO SET IN-PROGRESS

A non-paused tape instruction was executed to set the

IN-PROGRESS M216, D19 flop. The resulting state of the

flop is checked by reading it back into the AC, bit fil

via a Misc status 1 to AC Maintenance Instruction.

LIP TAPE PRESET FAILED TO fl IN-PROGRESS

The INnPROGRESS flop was set via a non-paused tape instruction

then cleared via a TPAE PRESET. The resulting state of the

flop is check by reading it back into the AC, bit fil via a

Misc status 1 to AC Maintenance Instruction.

LIP LCS (MTB * BM * SEARCH) FAILED TO fl IN—PROGRESS

The IN-PROGRESS flop was set via a non-paused MTB tape

instruction. The Mark window was loaded to BM (16) and a

simulated TPl pulse Was generated to set search mode. The

transition from IDLE mode to SEARCH mode.

LIP M115 C25 PIN sz FAILED TO fl IN-PROGRESS

The IN—PROGRESS flop was set by a MTP SETUP and an attempt

was made to clear it via END INST signal which is generated

by gate M115, C25, PINS N2, P2, R2 and 52.



LIP END INST FAILED TO 5 PROGRESS

The progress flop was set by a MTP SETUP and an attempt was

made to clear it via END inst signal generated as discussed

in the previous type out.

LIP CHK OK FAILED TO M PROGRESS

The progress flop was set by a MTP SETUP and an attempt was

made to clear it via CHK 0K generated by M119 C22 PIN P2.

The resulting state_of the progress flop is detected by

examining the TAPE DONE flop to see if the transition

of progress to a zero did in fact set TAPE DONE.

LIP M113, C16, H1 WRITE CYCLE (fl) FAILED TO E IN PROGRESS

This test as in the previous test ascertains if the signal

LIP CHK CK can in fact g the in progress flip—flop. In this

case the input to gate M113 C16 PIN J1 is disabled i.e. LIN

TINR 9 X1) and LCS write cycle (H) PIN H1 is true.

LIP STW FAILED TAPE WORD = 1

The tape word flip-flap is tested by the Linc command STW

(457) and STW I (477). The tape done flop is kept in the

one state during this test.

LIP STW FAILED TAPE WORD = E

The tape word flip-flop is tested by the LINC command STW

(457) and STW I (477). The tape done flop is kept in the

zero state during this test.



LIP TAPE WORD TOGGLES FAILED

The Tape-Word flop failed to toggle as the result of the

action of line counters LCfil, LCfifi on the clock and data

inputs.

LIP DATA BREAK FAILED

¢176 fiflflfi flflflfl

The DATA BREAK facility has failed. The first number typed-

is the address in memory which was referenced by the tape

control this is always address fil76. It was necessary to

use a fixed address rather than all addresses because almost

any error in data break will wipe out the controlling program.

The second number typed is the data which was transferred from

the tape control to the computer. The last number is the actual

number received.

LCX MARK FEOP

fiflflfl flfififi

An attempt was made to set the mark flip-flop. The first

number tYped indicates the data sent to the extended operations

register this number is either flfififi or ¢2¢¢.l The second number

typed indicates the status of the mark flop as read back from

the extended operations register this number also is either

flfiflfl'or-fiZflfi. This error may also indicate that the operator

failed to set the mark key.



LCX MARK FLOP TAPE PRESET FAILED

fifififl

The mark flip-flop was set. An attempt was made to clear it

via a tape preset pulse.

LIN TAC=7777, DIR
= REV FAILED

The program attempted to set the tape control major state

generator to the Block state. In Order to go from Idle to

search to block, it is necessary for the TAC register to

equal 7777 and the direction to be forward. In this

case we have purposely set the direction flop to a reverse

c0ndition so that the major state generator should be inhibited

from going from search to block.

DIN TAC = flfigfl DIR = FWD FAILED

Same as the previous test except that we are testing to see

if TAC not equal to 7777 will inhibit going to the Block

state.

LIT MARK CLOCK FAILED TO GENERATE TP3

An attempt was made to see if the mark clock can generate

computer timing. The LCfil Line counter is on a zero, the mark

window is set ot a Block mark, and sufficient time is allowed

for the mark clock to generate TP3, TP4 to set LCfil. This test

will fail if the mark key is not set.



LCS IDLE SEARCH FAILED

An attempt was made to change the major state generator

transfer from idle to search.

LCS SEARCH BLOCK FAILED

The major state generator is initially set to IdIe. A

routine is executed to set the generator first to search

then to block. The primary test is from search to block,

because the Idle to search has already been tested.

LCS SEARCH TURN AROUND FAILED

An attempt was made to go from the Idle to the search, to

the turn around major state.

LCS TURN AROUND IDLE FAILED

The major state generator was set to the turn around state

as in the previous test. An attempt to go from turn around

to IDLE was made. The gate M115 A32 PIN H2 was used to

generate the timing to cause the transition to the IDLE

state.

LCS BLOCK CHK WRD FAILED

The major state generator was set to block mode in a manner

similar to the search Block Test previously discussed and

attempt was made to go from Block to CHK WRD Mode.



LCS €31 jib IDLE ELZLED

The major state generator was set to CHK WRD mode and

attempt was made to_Idle mode via gate MlSfl, B29, PIN

V2.‘

LCS SEARCH IDLE (MTB+I) FAILED

The major state generator was set to search mode with the

(I) bit set. This test tries to set idle mode using LIN I

(l) and LCS MTP END at gate M16fl, B29 PINS V1, U2 and V2.

LRL; LRE} EN TAC, EN TB, OR LOAD TAC

This type out indicates an error in the function TB+TAC

to TAC. The adders and this function have previously been

tested using the maintenance logic in tape control test PART 1.

We can therefore_preeume that the trouble oniy occurs When

the controller performs under its own control. The four (4)

names typed out indicate the suspected logic. The three (3)

numbers typed out indicate in order the contents of the TB,

TAC and TAG after the addition has been performed.

LTS PHASE GATE FAILED

Each of the two gates which generate the PHASE signal are

tested individually first with both inputs false then with

each input set true in turn. The two inputs consist of CHK WRD

and LCflZ.



LWN MARK VViTE GATE FAILED

The mark write test is similar in principle to the phase

gate test above.

LTR DATA CHANNEL RWB fl, 4, 8 FAILED

421$ fll6fi

The Data channel output from the RWB was tested and failed.

Bits a, 4, 8 of the RWB are alternately set to all ones

then all zeros. The first number typed out shows bits fl, 4, 8,

set to ones. The second number shows them as they are read

back via the data channel on bits 5, 6, 7.

LTT MARK CLOCK FAILED TO GENERATE TPfl

The timing logic is tested to ascertain if the mark clock

can generate TPfi, TPl, TP2. The results are detected by

determining if TPZ will set the GP=GPC flip-flop.

LTS LINE COUNTER FAILED TO COUNT

WW

The 3 Line counter flops were set to all ones an attempt was

made to ripple a carry thru it i.e. set is to all zeros. The

number printed in bits $2, $3 indicate the value of LCflfl,

and LCfll.

LMU TURN AROUND BM FAILED TO fl MOTION

The motion flip-flop was set via a Linc tape instruction.

The major state generator was set to turn around the window

to block mark and time pulses fl, 1, 2 were used to try to clear

the motion flop.



LMU TAPE PRESET FAILED TO fl MOTION

The motion flip-flop was set as discussed above. An attempt

was made to clear it by generating a tape preset.

LMU CLR PROGRESS FAILED TO H MOTION

The tape flop was set an attempt was made to clear it using

CLR progress. CLR is made up of MTB, I (g) and BM

LRR tP3 FAILED TO SHIFT RWB

flfiflfi gqaa

The RWB was set to the Value of the first number typed. A

TP3 pulse was used to shift RWB. The second number is

the resulting value of the RWB. It should be noted that the

shift logic i.e. the logic which handles the data which is

being shifted has previously been tested. 80 a failure will

be indicated by no shifting rather than bad data.

LRL EN WRITE LD RWB FAILED TO SHIFT RWB

fifififl fifififl

A test of the RWB shift logic has failed. The two numbers

indicate the before and after contents of the RWB.

LRL TB+TAC=TAC FAILED

waua ¢¢¢¢ agaa flflflfl

The add function of the Tape processor is tested. The numbers

typed are in order TAC, TB RESULTANT and the resultant as

computed by the central processor.



LRL LOAD TAC FAILED TP3, SEARCH

flflflfl
g

The TAC register was set to 7777. The major state generator

was set to search. TP3 was used to try to clear TAC ie.

generate. LOAD TAC with no data on the BUSS. The number

typed_out indicates taht data which was left in the TAC

after the transfer.

LCS WRITE CYCLE FLOP TEST FAILED

The write cycle flop was both set and cleared with the result

read back and tested after each change.

LTS TIMING OK GATE FAILED

The timing OK gate failed to indicate that all machine

timing'was OK after the program had set all inputs to the

timing OK gate to true.

I

TMA failed to increment during tape break

was is

A tape break was executed; at the completion of the break cycle, the

TMA was not equal to the previous address plus one.

TClZ-Part 2 PaSSf~(PASS)

The octal number indicates the number of completed passes executed

since the last "Start 2%".
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1653
4434
1655

52:1
4925

1955

6§51
4936
4437
5261
7492

7919
@264

pag1a v24: agwsgrmva

I
IOOES TAPE PR£$ET cLEAfi TAPE DONE H11§.B1Q.H1.N1
/

LIPQQZ. JHS TPEPRE

TAD K2222
LMR
CLA CHL CLL RAR

XFR

JMS x MAINTl

LING -

92:3
79flfl

POP

TAD K9216
JMS I LOADR
TAD' K9642

LHR
JHS TPEPRE

TAD K3105
LMR
JHS I NERROR
JNS I ERROR

Llnnaz
HLT
SKP OLA
Llpzag

/2>Pnocaess. B)TAPE DONE

IGET AC > TAG

ILOAD MAXNT REG
x527 Acne (1)
x927 IAcaa
xscr MAlNT non:

IL MODE
IHTB

IHASTED MEMORY
/2 Mon;

.IGET 3H

ISII MARK HINOOH TO BLOCK

IGENEBATE TF2

ILOAD MAINTENANCE REGX$T£8
IDOES TAPE PRESET O TAPE DONE
ISET AOO5

ISKIP ON TAPE DONE

ITEST OKAY
ITEST FAILED
IHESSAGE TAG

IERROR HAL?
IEXIT
ISGOPE LOOP

1§l§5 2A§¢ a



i‘AfiFfii AAA SAWAA AAA? AAA 1" ii. “mm sag-mm

M
276
277
278

27?
236
261
282
283
283
285
269
26!
265
22?
299
291
292
29§
294

295
299
297
29?
29?
325

32;
32?

2332
6331
2342
2343

/

IDOES LHRQACE5 CLEAR TAPE DONE

/

L1PBE§. 42$ TPEPRE

TAO K1222

LHR ,' .

OLA CML CLL RAR

XFR

JMS I MAINTi
LING
2713
7266
P6?

TAD
'

K2216

4H5 ! LDADA
TAD K2242
Lfifl
CL3 CLL
TAB Kazan
LHA
RAE CLL

Lfifi

4AA I NERROR

£25 I ERROR
LERBDS

AL?
3A? CLA

Llheag

'

IF'

Ami "Am gamma

/2>PROGRESSo BATAPE DOME
IGET AC > YAC .

ILOAD HAXNY RED
ISET A626 (1)

ISET IACBB
ISET HAINT HQDE
IL M09:
IMTB

IHASTEO MEMORY

Mont
/sg7 um

7:21”
MARK HINDOH To BLDGK MARK

xsinzAArs 1r:

xegzaa Ac.L
xa>rae£ can:

zazno war: now:

13:? A as

xsxxo on yap: DONE

zrtsr OKAY

17:3: raxLzu.
IHESSAGE YAG

IERRDR HAL?

IEAIT
xscon; LOOP

tfiréfi 239"*'_



IfififleE2 fAfiExGfiN?fiBL $§31;PARI_II; HA}&EEG~%%%Q5§A~L

323

392
365
396

3a?
sag
339
319
311

312

31?
312
315

319
317

318
319
329
:21

323
32;
324

32$

33%
332

"339

9344

3345

@349
$347
assz
3351

@352

$353

@354
@355
3356
9357‘

msoa

@361
5362

6363
3364
3365

9366

9397
3379
9371
2372

9373

$374

3335
gaze
E377
9432

5491

2432

4925

1371

6L51
7336

6L54
4332
5141

$713
3999
game
6151 -

7393
6141
9516
ag17
$917
aaaz
794a
5521
6&41
3136
9917

$917
2392

794a.
4&36

-6§37
5326
7532
7616
9344

9AL%9 ¥%%$
'

:DOES
STD AND 5TB’29 HORN TAPE DONE ! 1 PROGRESS E 1

LIPBE‘:

LIBBEQA

JHS TPEPRE

TAD K1693

LHR
CLA cLL CHL RAH

xrn

JMS l MAINT1

LIHC
0713

7999
PD?

Lna
CLA CLL

LING
'

310
COM

COM
90»

52A CLA

an» 1

LINE

570 22

can
con

POP

SZA CLA
JMS I

JHs I

Linea!
HLT

SKP CLA

Lipazg

LonaA

Ngaaon
canoe

[GENEaATE TAPE PRESET

IGET AG ) TAG
ILOAD MAINT REG
/3KT Aflflfi

, ISET IAQQBCfl)
xszr No PAUSE

/L moo:
fave.
qusvgo nanoav
xv HoDE
IGENERATE TF2

chEAB Ac.L
zoo 10 Lch non:
xsxrp on TAPE non:
xsar A: TO cLaAa LATER

xszr on CLEAR
lco TD 8 Hon:
ITEST xravvvv :1 sxxppcn
xsrn rAsto
IGO 79 LING Moo:
xavoaza
/8ET Ac TO CLEAR LATER
15:? on cLsAn

xco T0 8 non:

17:57 roa ALL seen

/ALL gaze NO ERROR

ITROUBLE
IHESSAGE ID
xzaaos HALT

15x11
x800P§ MODE

afi»$&$@i§u



lp§b§ia TAF! Gnfifflfit 1:37 'ART :1. ”Azaggfiyiawfi§§3*L' PALifl 'iv;44u 7a§rgtviTi ’ IF’1§§3¥_ fifii 1%
j

337
335
339

349
34;
342

34;
345
345

349
347

348

:49
356

3::
as;
:54
35?
359
557

:59
35?
366

36%
362

5493

B484

B485

9496

94e7
E419
E411

9412
@413
9414

3415

5419
9417

9429

6421

B422
B423
6424
I425

3426

B427

6439
B431
0432

B433

E434

B435

B436
9437

B443

B441

B442

0443

@444

9445

4446

B447

9459
@451

@452
$453

@454

B455

@456

@457

1662

3392
1957
3197

4432
eLel
@713

7066

6932
1633
4434

1935
6151

6981

7636
6352

7619

4336
4437

5364_

7352
761a

3427

1144
3107

I

(DOES STD AND STD‘29 FUNCTION TAPE DONE F I PROGRESS ' 0

/

L195550

anflfl5a

/

JHS TPEPRE

LINC
STD
COM

COM

PD?
SNA CL;

JHP LIBQBS

LING
STD 2:

GOM
COM
POP
SNA CLA
JHS I

JHS I

LIMflefi
HLT
SK? CLA

LXPaa5

NERRDR
ERROR

xe>TAEE DONE

IGO‘TO Lch MODE
ISTD HOULD NOT SKIP
IIT.9 DN'T so BET THE AC

ICLEAR Ac IF IT DIDN'T SKIP

160 T0 8 MODE
{TEST FOR ALL aeaos
ISTD FAILED
ISO T9 LING MODE

I$TD $HOULD SKIP
ISET A: To 7777_
/CLEAR IF NO SKIP
ISO T6 8 non:

/T:ST won ALL Eznos

{NO canon
xcaaoa
IMISSAGE ID
IERROB HALT
ISEOPE LOOP

xznnon HALT

IDOES L19 TAPE INTERRUPT FUNCTION n11§.C16.L2,M2.N2
I

LIPflfié:

LUCA:

TAD PNTA

DOA RETURN
TAD K9159
DCA KQESB
JHS I MAINTl
LING
e713
7999
PD?

TAD K2616

JHS I LOADR
TAD KQB49
LMR

[ON
NOP

10F
sup CLA
JHS 1 NERROR

JMS I ERROR

LIHaaé
HLT

SKP CLA

Lipazé

TAD cease
DCA K6658

IGET INTERRUPT RETURN

ISET UP INTERRUPT'RETURN
IssT MAINT. TAPE TNT. NO PAUSE
IRESET MATNT
/SET MAINT
IL MODE
an3

IHASTE SPACE

/P MODE
IGET an

ISET MARK HINDQH T0 BLOCK'MARK

IGET IPZ
IGENERATE TP2

/TURN ON INTERRUPT
INASTE TTME

ITURN OFF INTERRUPT
/3x1p TO ERROR XF N0 INT
/TEST OKAY

ITEST FAILED

INESSAGE TAG

xzaaoa HALT

/EXIT
xscovE LOOP

IGEI 925a
IRESET



~~lFS$§12-TA§E GEN?RGL Tesr_paat,xz. Mazwa:§:;a»saSAaL

3??
39%
392

399
395
395

399
397

399
39?
40?
491
4a?
453
494

4a$
469
4a?
4a§

, 499

41?
41;
412
41§
414

415
419
41?
41§
419

52?
421

422

42?
424
425

qzé
427

429
42?
439

43;
432

246%

6461

B462

@453

E464

@465

@466

$467

942$
5471

@472

E473.
9474

$475

@476
E477

@555

@561

5592

3593
@594

QBBS

$596
5567
$516

@511
@512

@513

$514

@515

$516
@517
9529

6521

@522

@523

/

PALil vgéz zaasapwva

IDOES HTP SETUP SET THE IN PROGRESS FLOP H2160019

/

L19g97, JMS TPEPRE

JHS I MAINT1
LINC

@71B
7aae
POP

TAD KSSBB
LMR
GLA CLL
XFR

AND K2999
SEA OLA

JMS I NERROR
JMS I ERROR

LIHBB?
HLT

SKP CLA

LIPuaz

/a PROGRESS
ISET NO PAUSE
1L M095
ITAPE COMMAND‘

quSTE
1P HOQE
/GET MISC STATUS 1 T0 AC

ILOAD MAINTENANCE REGISTER

[CLEAR ACIL
IREAD STATUS

. ISAVE IN'PROGRESS BIT
IHAS IT SET

ITEST OKAY
17:37 FAILED

IERROB MESSAGE

IERRDR HALT
IEXIT

x3909; LOOP

/ .

IDOES TAPE PfiisET lERO IN ”ROGRESS FLOP M216n019
I

LlPeefi. 4MB 1 MAINT1

LING
9?19
7fi96

PDP

JMS TPEPRE

TAD Kéaza

LMR
CLA GLL

XFR

AND K2609

SNA CLA

JMS I NERROR

JMS I ERROR

LIHEE§
HLT
SKP CLA

LIPOEB

ISET N0 PAUSE

IL MODE
ITAPE GOMMAND

IHASTE
IP MODE
ITRY ID CLEAR IN PROGRESS
IGET MISC STATUS 1 TO AC

ILOAD HAINT REGISTER
ICLEAR ACDL
lREAD STATUS
[SAVE IN PROGRESS BIT
IDIU IT CLEAR

/TEST OKAY
/TEST FAILED
IMESSAGE TAG

IERROR HALT

IEXIT

ISCOPE LOOP

SSISS thi i8



5555;“ 54555545351. m: an 1:. 54.144555155554154 . 54pr "4541',
'

244-555-455}
'

'

55455" #535 15"

4a?
434 I

:3: IDOES LCSCMTBfBM'SEARGH) iERO 1N Pnocasss M115 :25 PIN L24M2
. I . .

437 5524 4525 szam9. JHS TPEPRE x2550 EVERY THING
43B 5525 4552 JHS I MAINT; xszr no PAUSE
43? 5526 6&41 LING IL H095
445 5527 @713 5713 [TAPE COMMAND (MTB)

44; 5535 7555 7550 IHASTE
442 5551 5552 PDP IP MODE
443 5532 1533 TAD 55216 /SET Ac TO BLOCK MARK

445 5533 4534 JHS 1 LDADR x557 MARK HINDON TO an

445 9534 1557 TAD K6545 ISET MISC STATUS ; To A: AND TF1

449 5555 5151 LMR l1>SEARCHo 5> 1N Pnosazss
444 5556 7555 OLA ELL . ICLEAR Ac.L

44g _5537 6154 xrn IREAD STATUS
449 5545 @555 -AND K2555 ISAVE IN PROGRESS BIT

459 5541 795a SNA cLA ITEST

451 5542 4436 JMS 1 NERROR xTcsr OKAY

452 5543 4457 455 I ERROR 17:31 FAILED
45: 5544 5554 LIHEE? IHESSAGE TAG

45§ 5545 7552 ML? zsnnon HALT

455 9546 7515 . 555 CLA xexxt

459 5547 5524 Lipaa? ISGOPE LOOP

457 I

455 IDOES n155 c25 PINS N2;Pz.nz.sz CLEAR :5 PROGRESS

459 /

469 5555 4525 L1P910. JMs TPEPRE xzzao EVERYTHING

451 5551 4452 JMS 1 MAINT1 xszr No PAUSE

452 5552 5141 LING IL MODE
453 5555 5112 5712 ISET Izna 1a 4;)
464 5554 7555 755$ (545$?
46? 5555 5552 PDP IP HOQE
459 6556 1553 TAD K5516 IGET BLOCK MARK

457 5557 4434 JMS I LOADR 2557 MARK uINoow To EM

455 5555 1555 TAD K5159 zng §ET rwo BIT

459 0561 5552 TRC ISET DXRT TO FORWARD

479 5552 7355 CLA CLL /CLEAR Ac.L

47; 5553 1971 TAD K1969 x657 Ac>TAc‘

472. 0564 6151 LMR lLOAD-MAINT REG

4:: 5555- 7245 CLA CMA
_

xszr Ac=7777

473 0566 5:54 xra 15:1 15c
475 5557 7355 CLA CLL IcLEAR ACnL
475 5575 1555 TAD K0549 /GET TFB,1.2

47( @571 6;51 LMR /1>BLOCK
47g @572 7115 RAR CLL xsar Ac - 5525

479 5573 e151 LMR ISET L091 so HE CAN DECODE cm

485 5574 7&50n CLA CLL ICLEAR Ach

451 5575 4454 JMS 1 LOADR /cLose w1~now

462 0576 1535 TAD K6540 /SET 759.1.2
489 5577 5:51 LMR /GEN IPO,1.2



t ,, M.

s A t
.

~55; 7: ..

l9fifl~§2 TAPE GONY3OL Tia! PAR: 11} waxwagay;amgsaAnL

489
as?
489
487

483
489

499
49;
492
493

495
495

499
496
49§

A499
539

3639

6631

3652
9693

6604

E6E5
$666

@697

5616
@611

9612

0613
$614

@615
E616
@617

7291
4934
1a35
6151
1a79
6151

7§fifi
6154
M666

7959
4436
4437

5516
7592
7§1m
355%

CLA 1A9
JHS I

TAD
LMR

TAD

LHR
CLA CLL

XFR

AND
SNA CLA

JMS I

JHS 1

LIMElQ
HLT

SKP CLA
LIP51@

LOADR
K8946

K5986

K2366

NERROR
ERROR

"A%%¢ 1341
. aflwsaamag

ISET 9H
ISET MARK NINDOH T0 CH

/GET TPflnis2
/1>CHKHRD

lADD MISC STATUS 1 TO AC

IGENERATE 7P90122 B>IN PROGRESS

/CLEAR ACIL
fREAD DATA

/SAVE IN PROGRESS BIT
ITEST

/TEST OKAY

/TEST FAILED
.IHESSAGE TAG

[ERROR HAL?
IEXIT

ISCOPE LOOP

13335 ?a;@ ;g_



.5952522 iii! CnNfiRQL tear HART tlnxflAlflQ££,t§*B3§fifg; agatsai 5241' saddesi‘fil
.

4522
355
534

595 .

526
597

Seé
569

512
511

512

51?
512

2628

aLal
$622
@623
0624

@625

2627

4’5 52

6244
098%

7aaa

@922
4325
2115
522m

I

/DOES LIP PROGRESS FLOP GET iEROED BY TAPE PRESET

{IF THIS TEST FAILS THE COMPUTER HILL HANG UP WITH
INO TYPE OUT DUE TO TAPE PAuSE
I

pra11. JMS r MAINTl 13:7 ~o PAUSE
anc /L M00;
2765 ITAPE INSTRUCTloN a saw paocnzss
7569 x5431:
pup /P moo:
JMS $PEPRE 15>PAUSEo B>PROGRE$S

tag REGA IDONE YET
665 LIPfill - znann

‘55525.' 3555*55:



1999613mjfiéeggon9391 1:3? 969? 1!: 9619999 196969691 96119“ 9341., 2998€F9?%

51?
519 . l

:1;
xfioes H115 929 PINS 62.92.92.32 ZERO PROGRESS FLOP

1_ 1
‘

51? 9669 4925 119912. JHS 199999 /B>TA?E DONE
529 9661 4492. JHS I MAINTl ISET NO PAUSE

521 9662 6141 LING IL MODE
522 9666 9712 9712

-

/SET IINR 19:1:
523 .w*5634 7999 7999 IHASTE
522 9665 9992 999 ,IP 699:
525 9666 1333 TAD K9916 IGET BLOCK MARK

529 9667 4464 JHS I LOADR xsar MARK uxnoou To an

527
7

9649 1955 TAD K9199 xch §ET 999 BIT
528 9641 6152

'

TRQ g/szT 919 run

529 9642 7399 . CLA GLL /CL£AR ACIL
569 9643 1971 TAD K1999

‘

. x917 Ac>rA9
53% 9644 6651 LNB {LOAD MAIN? 9:9
562 6645 7249 CLA CHA ISET 19-7777

639 9646 6194 xra x557 IAC
533 9647 7399 OLA CLL ICLEAB ACaL
565 9659 1965 TAD K9949 IGET 199.1.2
539 9651 6151 LMR ,1pagpcx
53? 6662 7119 919 CLL 18:? Ac - 9929

53§ 9663 6191 LHR I697 L991
539 9654 7999 91A CLL IcLEAB ACIL
566 9655 4434 JMS I LOADR 1:105: wxnoou
541 9656 1935 TAD K9949 /S£T 199.1.2
542 9657 6151 LMR xch 199.1,2
54§ 9669 7291 CLA IAC xscr 99
544 9661 4464 ans I LOADR 1317 MARK wanow To an

545 9662 1965 TAD K9949 IGET 199.1.2
546 6663 6151 LHR x1>cunwax
547 6664 6151 LMR l0>PROGRESS
54g

7

9665 7999 , CLA CLL ICLEAB ACoL
54? 9666 1955 TAD «9199 x391 A995

559 9667 6151 LMR , ISKIP ON TAPE 90m: (11

55; 9679 7919 SKP CLA /REVEBSE
552 9671 4466 JMS I NERROR x7257 OKAY

553 9672 4437
‘

-

JMS I ERROR x7237 FAILED

553 9676 6925 119912 ./HESSAGE.TAG.
555 9674 7392 HLT 199999 HALT

556 9675 '7619 SKP CLA
-

/EXIT
557 6676 zQSVI LIPElZ /SCOP_E LOOP



_wPB?~12~#A§t an~TADL 7177 PART 111 HAznozc 18FDSBA!L PAL1D v1£1j7’ fifiiatr-7t;_z' 111153 .71§£.13q
55$

‘

55? ITAPE 2

565 I

go: /DOES M119.c22.P1.H1.J1.K1.K2.L2.M2.N2.P2. CLEAR THE XN PRoGRESS FLOP
6' /

55; 7677 4525 LIP61§a JMS TPEPRE x5 EVERYTHjNG
564 D7DD 4432 JMS I MA1~T1 ISET No PAUSE
565 D751 D141 LING /L magi
556 B762 U712 D712 ITAPE SET WRITE CYCLE
567 D763 7DDD 791D waSTE
56§ D7D4 Dgaz POP . IP M095 LIN TINR 9? £93
56? @705 1955 TAD 15549 181T FDR TPZ

57B 2791 6151 LMR IGP £0 app (1)

57% D727 7§DD CLA CLL IGLEAB Ac.L
572 1713 1371 TAD K1DDD IGET AD>TAD
57§ 1711 e151 LMR ILOAD HAINT REGISTER
573 D712 7239 CLA DMA /SET A:
575 D713 D154 xrn IS£T TAc

579 2714 7399 CLA CLL - IDLEAR Ac. L

57? D715 1133 TAD K5916 IGET an
576 5716 4434 JMS 1 LOADR ILDAD NINDOH
57? B717 1!!! TAD K2133 (SET run .

599 9729 e152 TRC 18E? EORHARD
511 D721 7352 01A CLL xcLaAR Ac.L

Avsaz 3722 1935 TAD Kflfl4fl ISET TPD.&.2
5a? D723 6151 Lwa 1517 BLOCK,STATE
583 1724 711a RAR CLL ISET Ac . 6525

585 9725 6151 LHR ISET L651
569 D726 7§DD DLA cLL IDLEAB Aeoz

537 3727 443: JMS I LOADR ISET HINDDH SHUT
588 D735 1935 TAD K9945 1587 TPflcloZ
58? 1731 6151 LMR IGEN 150.1.2
59? D732 7371 CLL CLA IAC 1517 A:

59% D733 4354 4H3 I LDADR ISET CM
592 D734 1935 TAD KE949 ISET 179.1.2
593 1715 e151 LMR /1> CHK wan

595 @736 7395 OLA CLL ICLEAR ACIL
597 D737 1971 TAD K1229 -- /GET Ac>TAc

599 9746 e151 LMR . /LDAD MATNT REG

59? D741 724D CLA CMA ISET Ac

59g D742. e154 xra
'

ISET TAD
599 @743 17366 CLA CLL /CLEAR Ac.L
600 @744 111D TAD K9920 /GET TDD
601 D745 -a151 LMR /E IN PROGRESS
be? @746 7399 CLA CLL ICLEAR Ac.L
623 D747 1D7D TAD K6905 xczr MISC STATUS 1 TO Ac

613 7757 5151 LMR /LDAD MAINY REG
DDS @751 73mm. CLA CLL ICLEAR ACoL
6B6 7752 e154 XFR /READ DATA

6B! D753 ,Dgeo
'

AND KzaDD iSAVE IN PROGRESS

ODD D754 795D SNA cLA ITEST

639 gyss 4436 JMS 1 NERRDR ITEST OKAY

619 D756 4537 AMS 1 ERROR ITEST FAILED
611 0757 5544 LIM513 IMESSAGE TAG

612 B760 7472 HLT IERRDR HALT



(F535i3f§é§£49fifi?89L It?! FAR! It: #31333: lzfififififiwL- gauze v14:
"

eaaaswara gatss‘ #353 19-; "

-¢1§ 3751 7919 SR? GLA xzxxr

613 G762 $§77 ”9313 ISCOPE LOOP



#9042 MM:6911159}. 1:51 9131u. 111:ng mmpg.

‘11?
.219
‘617
51§
~61?
629
621

622
623
623
52?
321
327

62§
329
639
634
632

63§
633
535
632
63?
3:8
63?
549
641

642

345
644

645
349
547

e4§
549

658

651
652
653

353
655

65b
65/

658
659

669
661

662

563

6763

@764
9765

2766
@737
2719

0711
@722
@775

1734
5725
2771
9777

192%

1111
1293
ieal

155A

1655

1fl£é
1a!7
151%

1911

1212

1913
1314

121$
191$
1217

1125
1921

1622

1923

1024
1625

1026

1927

1039

1931

1232

1933

1034

1035

1936

1237

1340

4a25

4332
1141

$712
7fl68
1292

1971
6151
2242
3154
7313
1933

4334
1?55
6152
7321
1565
1131
7134

AASl
7592

453#
1535
6131

7%51
4434

1235
6151

7391
1871

6151
7246
6154

7§fifi
1116
6151

7392
1855
6151

791?
4455
4437

5567

7492
761a
3763

I

I

LIP6150 JHS
JMS

LING
9712
766%

PUP

TAD

LHR
CLA
XFR

CLA
TAD
J35
TAD

TRC

CLA
TAD

Lflfl

CLL
LHR

CLA

I

EMA

CL;

CLL

RAL

CLL
JMS I

THU

LfiR

ELL
JMS
TAD

LMR
CLA

TAD

LMR
GLA

XFR

CLA

TAD

LMR

CLA

TAD

LMR
SKP

JMS

JMS

CLA

l

CLL

CMA

CLL

ELL

CLA

I

I

LIK11§
HLT

SKP CLA

LIPBlS

TPEPRE
MAINTl

KTQDB

13911
10102
Kfilflfl

K354E

LOADR

K9fl4fl

IAC
LOADR
K3545

K1033

KDEZE

Kaiflfl

NERROR
ERROR

_.

M119 3—3-9? . 53413;?” _

‘IfiOES'HiiVoCZZ PIN P2 GLEAB PROGRESS FLOP

IE>EV§RYTHINGI
ISET N0 PAUSE
IL MODE
ITAPE
INASTED MEMORY SPACE

IP MODE LXN TlNR 59 (2)

/GET AC>TAC
ILOAD MAINT REG

ISET AG'7777
ISEY IACB7777
ICLEAR AfitL
IGET an
ILQAOrHéNDDHISET?
ISET FDRHARD
ICLEAR ACcL
IS€T TPaoTo 2

15:7 BLOCK STATE
ISET 1P3
IGENE6ATE 723

ICLEAR AGIL
IDLEAR HARK HINDOH
ISET EOR TPfi; 1. 2

IGENERATE TPE: 1: 2

/SET A631

/857 CM

ISZT TPB.1.2
(1)6HK HRD

ICLEAR‘8C12
- IGET TAC>AC

TLQAD MAINT REG

ISET AC'7777

’fSET TAC
2 [CLEAR ACOL

IGET TPE

IE>PROGRESS
7 ICLEAR Ach

/SET A935
/SKIP ON TAPE DONE

17:37 OKAY
ITEST FAILED

/HESSAGE TAG

/ERROR HALT

xexzr

xscopg LOOP

-

9% agflt‘fig



IP9?*§!.TA§g“GoNTSOLV£533 PAR: 111 6116666 1296366-L

661

66?
666
667

666

66?
679
67;
672

673

675
675
679
67?
679

2’36
661

662
aaé

68g6

139
687
688

68?
696

691
69;
69?
695
695

696

697
69§
69?
766

761
762

766
763
765
766

761
766

76?
719
711

1641

1642
1643

1344
1645

1046

1647
1656

1651

1652

1656

1654

1655
1656
1667

1666
1661

1662

1663
1664

1665

1666

1667
1676

1671

1672
1673
16:4
1675

1676

1677
1166

1181

1162

1163

1164
1105
1166

1167
1116

1111

1112
1113

1114

1115

4925

4532
6141
@716
756%
$602

1633

4334
1671
6151

7316
6154
7366
1556
6152
7306

1935
6151
7§44
4334
1935
6151
6151
7261

4334
1955
7344
4334
1935
6151

7116
6151
7306
197a
6151

7333

6154
wgeb
7646

4336
4537
5611

7462
7616
1641

PAL16 V141 266366~76

/

IOOES 611% CléanNs H1161oK1 WRIT: cngs 96: CLEAR 1N PROQRESS
/

LIP0179 JMS

JMS
LING
@716

7966
POP

TAD
JMS

TAD

LMR
CLA

‘

XFR
CLA

TAD

THC
CLA

TAD

LHR

CLA
JHS
TAD

LHR
LMR

CLA

JHS

TAp
CLA

JMS

TAD

LMR

CLL
LHR

CLA

TAD

LMR

CLA
XFR

AND

SZA

JHS

JMS

LIME
HLT

SKP

LIFE

1

I

CMA

CLL

CLL

CMA

{AC
1

ELL
1

RAR

CLL

CLL

TPEPRE

MAINT;

K0016
LOADR
Klflflfl

KBZEG

K9353

CLL HAL
LOADR
K0546

LOADR

K6666
GMA RAL

LOADR
K6646

KQBBQ

K2666
CLA

l

I

17

CLA

17

NERRDR

ERROR

/6>EVERYTH1NG
/SET N0 PAUSE
/L MODE
ISET TINR 99 (1)

IHASTEU MEMORY

ISET HRITE CYCLE
IGET BM

ISET WINDOW TO 8H

/GET AC>TAC
ILOAD HAINT REG
{SET A087???
(SET TACa7777

ICLEAR ACIL
IGET QIRECTION BXT
ISET DxRECTION FORWARD

[CLEAR ACIL
ISET 9P FOR TPQpTPlpTPZ
l1>SEARCHo 1>BLDCK
ISET 403777600!
ISET MARK HINDOH TO BLOCK MARK

ISET UP FOR TP2

l1>CHK HRD

IO>HR1TE CYCLE
ISET RHD BH

/SET MARK ulNoow
/SET UP FOR TP56102

ISET A68777686H
ISET MARK HINDOH TO CM

ISET [0R TPfipT911TP2
lSET 1>CHK-HRD
/SET ACIBEZD
IGEN TPS;TP4

ICLEAR ACUL
IGET MISC STATUS I TO AC

/LOAD MAINT REG

ICLEAR ACoL
IREAD DATA

‘ISAVE IN PROGRESS FLOP

ITEST
[TEST OKAY

ITEST FAILED
IMESSAGE TAG
/ERROR HALT

IEXIT

ISCOPE LoOP

16166 PA§I ”?



{par-:12 m: .cpmaL mu m1: u.- muueagppgaggg .pAgzi'fvi’ifi égfizér-éfi’
712
713

7:4
715
716
71/
719
719

729
721

722

72?
725
725

729
727
728
729

739
731

732
733
739

1116

1117
1120
1121

1122
1123

1124
1128
1126

1127

1138
1131

1132

1135
1134
1135

1136

1137
11¢e
11#1

4925

6141

B357
ag17
@017

$992
7555
7E4a

9&41
$577
9017

a917

9992
7556

4435

4537
5647

7232
7610
1116

/

LIPBIQp JHS TPEPRE

LING
5TH

COM
COM

POP

SN; CLA
CMA

LING
5TH 2%
COM
COH
POP
sun CLA

JMS I NERRDR

JMS I ERROR

LXMflla
HLT

SKP CLA

Llfiflia

IDOES CLEAR TAPE FDRD AND 8TH NORK

IGENEBATE TAPE PRESET

IGO TO LING MODE
iSKXP ON TAPE HORD

ISET ac To CLEAR LATER

ISET 0R CLEAR
/GO TO 5 MODE

ITEST :Fa7777 IT SKIPPED
IERROR AC'EDBB

IGO TO LING MODE

/STH ‘25

13E? Ac To CLEAR LATER.
ISET OR CLEAR-
150 T0 B-flDDE

ITEST FOR ALL saga

/ALL 9506 N0 ERROR

ITROUBLE
IHESSAGE ID

/ERROR HALT

IEXIT
ISCOPE MODE

.

"$7“ .



I933213 TAPE‘GQNTRD§ 1551 9127.114 Mggyotc 1a~essA-L.

735

739
732
739
732
749
74;
742

74?
743
745

749
74?

1142

1143
1144

1145
1146
1147
115a

1151
1152

1153
1154
1155

,1156

1157

116%

1161
1162

1163

1164
’

1165

1166

1167
1179

1171

1656
6152

4532
¢141

5719
7233
3457

@917

fi§17
9392
7§4g
7E46
6141

$577
3917

-9917

@932
7943
4436

4237
5666

igaa
791%
1142

/

IDOES TAPE WORD FUNCTION
/

L19519. TAD KBZBZ

TRG
JMS I

LINE
@712
7560

STu
COM
COM

POP
SEA CLA
CMA

LING
8TH 2?
COM

COM
PDP

SfiA OLA

JHS l
JHS I

~LIM919
HLT
SKP CLA

LIPOl?

HAINT;

“ERROR
ERROR

PALlB. #151 _8éw5$?w?9w . 1§i§§

ISET Acz4ti)

IGENERATE CLEAR TAFE HORD
x331 N0 PAUSE
ITO LMODE

xaoc y
xsrw SHOULD NOT SKIP
1:7 DIDN'T so SET THE ac

ICLEAR AC IF IT DIDN’T SKlP
zoo TO 8 MODE

ITEST FOR ALL lanes
,/ERROR A087777

IGO T0 LINC MODE
ISTH §HUULD SKIP

xszT ‘c TD 7777

IOLEAR 1? N0 SKIP
/GO TO 5 MODE

ITCST FOR ALL Sinus

IND ERROR
[ERROR

IHESSAGE TAG

IERROR HALT

ISCOPE LOOP

IERROR HALT

V9165 a:



gpqvhlz Twit CufiTRfit TEST PART II. Hiffifl!3*f§é€3€itt . Ffififil W£¢1_v..z§-stfiw79: 115153

752
735 /

7&6 IDOES Lcea AND L651 CONTROL TAPE mono

767 /

76§ 1172 4625 LIPaaz. 4M5 TPEPRE ISET IAPE woao

769 1173 1633 TAD Keaié IGET BLOCK MARK

77? 1174 4434 JMS I LOADR 7357 MARK NINDDN To 8H

77% 1175 1115 TAD KEEEE {GET IP3.TP4 To SET LINE goungns
772 1176 1151 LMR ISET BOTH LINE COUNTERS
77; 1177 71a4 CLL RAL ISET UP FOR TPB

773 123% 6151 LMR IGENERATE TPBnTPlnTPZ

775 1231 711a CLL Rah [SET UP FOR TP:

779 12a2 6151 LHR /TH15 CLEARS TAPE wean

777 1233 2am» CtA_CLL ICkEAB Ach
778 1234 5141 LENC -/L HOUE

_

779 12a5 9357‘ 5TH ISKIP ON TAPE HORD
759 1216 a?17 can ISET IT‘ -

761 1297 .1517 ”can ICLEAR IT

732 1219 1:12 PEP x? MODE

7a; 1211 7§93 3&1 CLA
_

ITEST RESULTS
789 1212 4&36 JMS I NERROR ITEST OKAY

785 1213 4&37 JMS I ERROR ITEST FAILED
782 1214 s?@5 Lrnazz IHESSAGE TAG

7a? 1215 7392 HLT IERROR HALT

758 1216 7§1¢ SKP GLA IEXIT

75? 1217 1I72 LIPGZZ ISCOPE LOOP

PAGE lfiv'



‘v’

'}
1252212 112: CGNTRQL 1297 PART £11.3A1NDE0 xfifigasa-L

729
79;
792

793

793
792
799
79{
79§
799

829
331

892

529
352
BB5

809
as?
398

an?
819
511
812
815
814
815
816
817

319
31?
820

32;
522

823

823
822

1223

1221

1222

1223
1224

1225

1226
1227

1239
1231

1232

1233

1234
1235
1236

1237
1242

1241

1242

1243
1244

1245
1246

1247

1253
1251

1252
1253
1254

1255

1256
1257
1250

PALE? V§#1., 2%“35???”

I

lDOES YAPE BREAK FUNCTION HITH (DH)

/

LIPEZ‘p JMS

JHS
TAD

LMR

CLA
TAD

DCA
TAD

xFR

LING
9716
7022

PDP
CLA

TAD

DCA
TAD

LHR
CLA

XFg
CLA

~TAD
.JHS

”TAD

TRC
CLA

TAD

LMR
CLA

TAD

TAD
XFR

CLA

CLL

CLL

CHA

CLL

I

CLL

CtL

CLL

12:22:

MAINT1

K;199

05176

REGB

REGB

REGA

REGC

K1220

K0916
LOADR
K9109

K9540

,chc
KEEH?

/D EVERYTHXNG
ISET NO PAUSE

IGET #0 To THA

ILOAD MAINT REG

ICLEAR Ac1L
IFETCH THE TEST ADDRESS

/STORE FOR TYPIN
IFETCH IT »

/SET TEST ADDRESS IN TMA

IL HoDE
(SET IINR 29 (a:

.INASTE MEMORY

»/P MODE
chEAB ACIL
IFETCH DATA TO BE XFERED
ISTORE IT

/GET AC TO TAG

/LOAD HAINT REG

ISET Ac:7777
ISET IAC
IDLEAR ACIL

[GET BM

ISET BLOCK MARK

IGET EHO
ISET PHD
ICLEAR Ac.L

[GET TPflzlaZ
IGEN TPB.1.2 SET BLOCK MODE

ICLEAR
IGET DATA

IADD Two FOR CORRECTION
IAC>TB

ICLEAR

i§155 .
r122 2§



999999 9999 9999999 9999 9999 11: 9919999 19-9999u1_

339
§2§
82§
83B
991
332

899
533
835

999
591
833

8397'
849
891
842
a4;
344
945
849
647
a4§
949

959
as;
952
as:
853
855
559
55!
85§

1291

1262

1263

1294
1265
1266
1267
1299
1271
12??
1279
1 99

991299
1277
1915
1999

993$
1319

193’
13:?
1319
1391
1312

131
131
1315
1316

1317
1329

1153

4334
1935
6151
7999
1176-

9994
1919
7fl41

117
-§59
5462

9997

5935
7492
7616
132%

~47

6&517133

9154
9117
1137
7941
1397
7959

4 9

257
9792

LOCO.

TAD

JHS x

TAD
MR
LA 911

TAD
DCA

TAD

CIA
7A0

599 CL:

499 I

999 I

LIMZZS
HLT
SK! CLA

LIQBZS
TAQ
LMS
GL1 CLL
XFB
DCA

TAG
CIA
TAG.
SNA CLA

JMS I

4M9 I

TMATB
HLT
SKR CLA

LIPBZQ

99911

LOADR
K9549

L06176
REED

REGD

REGC

PNTC
ERROR

K7595

REGC
K177

REGC

NERRDR
ERROR

.

399999 f ”9:9 . 29999-9 '19-..9
“

IGET DH
ILOAD WINDOW
IGET TPB.1.2
/99 TO TAPE BREAK

ICLEAB ACIL

IGET CELL 5176

x8TGR; FDR TYPING

/FETG9 IT

INEGATE
ISUBTRACT DATA SOURCE

ITEST

ITEST OKAY. Now CHECK THAT TMA INCREHENTED (. +9}

xTcsr FAILED
IMESSAGE TAG

xznnoa HAL?
IEXXT

/$COPE L009
/GET COMMAND "TMA 90 AC"

ILDAD 17

IGET THA

ISAVE FOR TYPING

IGET HHAT IT SHOULD BE

INEGAT:
ISuBTRACT HHAT IT IS

,IEQUAL?
/YES

INO

/HESSAGE TAG

/ERRQR HALT

xEXIT
/SCOPE LOOP} IS? LOOP

9999-99_‘
'



Ipnaeaz TAPE cautaag'rzsr PART 1:. Nfilfiflfic-iaéfifiGA'L PALlE V111 za-safi-va

as?

869
361
862
ae§ 1321

1322

1323
'

1324

1325

1326
1327
1339'
1331
1332
1333

1334
1335

1336

1337
1349
1341

1342
1343

1344

'1345
1346

1347

1353
1351

1352

1353
1354

1355

1356
1357

1369

1361

1362

1363

1364
1365

1366

4225

1415
9956

3116
1116
5141

3991
1911
zz21
$992

2656.
‘3117

1&17
7991
1116
7953
4936
4937
5745

7492
7§1a
1§21

1656
6141

$961
6602

4225

1141
@821

0062
$356
795m
4436

4337
5762

7432

7916
1347

15355

I

/T012"BHLCX TAPE EXTENDED OPERATIONS SHARK FLOP)
/

LCXEUQv JHS TPEPRE

TAD REGA

AND Keane
DCA REGB

TAD REGB

LING
Axo

CLR
XOA

POP

AND KBZBE

DCA R863
TAD REGC
CIA

TAD REGB

SNA CLA
JMS X NERROR

JHs I ERROR

LCHBBQ
HLT
SKP OLA
LCXEB?

I

$DOES
TAPE PRESET EERO THE MARK

chaal. TAD K2200

LING
Axo

PDP

JMS TPEPRE

LINC

XDA

POP
AND Kazan

SNA CLA

JHS I NERROR

JHS I ERROR

LCHflfll

HLT
SKP CLA

LCxazl

Ia Evganwas
lGET A TEST NUMBER

ISAVE MARK BIT

ISTORE TEST BIT

lFETCfi BIT
IL MODE
/LOAD MARK BIT

ICLEAR ACaL
IREAD EXTENDED OPS REGISTER
IP MODE

ISTDRE FOR TESTING
/FETCfl RETURNED DATA

INEGATE
(SUBTRACT DATA SOURCE

ITEST RESULTS
/TEST OKAY

ITEST FAILED
IMESSAGE TAG

IERROR HALT
IEXIT
ISCDPE LOOP

FLOP

IGET ACE5
IL MODE
ISET MARK FLOP

IP MODE

-/GENERATE TAPE PRESET

/L MODE

IREAD EXTENDED OPS REGISTER

/P MODE
/SAVE MARK BIT

ITEST

ITEST OKAY

/TEST FAILED
/MESSAGE TAG

/ERRCR HALT

/EXIT

/SCOPE LOOP

nga 13
a. .



#1234119: 491111521 2:31 mi11,.1111119111429311r1. 21119
'

v1.4.1.
,

Math-m
"

141154 m: '24
25*
9%, /

.95? xrc12-a-LIN M113.625, PINS p1.R1.s1<TAc-77774Fuo:

99!
959 /

3::
/0055 THE GATE RESPOND TO FALSE INPUTS (TACI7777 AND DIRECTION'REVERSE

,
I

911 1397 4325 LINesl. JHS TPEPRE
_

ICLEAB THE uoaLn

912 1329 4432 JMS I MAENTl
‘

/SET No PAUSE
915 1371 6141 LING IL MODE

911 137; azaa azao ISET HTB. NOT

915 1379 299a 799E wasrc
916 1;74 a 92 PD? 1? MODE
91? 1175 1.33 119 Kaa1¢ 11:7 aLocx MARK

919 1 75 4934 4M; 1 LOADR x517 HINDOH TO‘BLOCK MARK

919 1177 1971 TAD K1290 1617 Ac TO TAG

925 14?? aifii LMQ
'

ILOAD MAINT REG

921
14%;

724% CL1 CMA xszr Ac-7777
92? 14,2 @154 xrn ISET IACIBEBK 7777.NDT

92? 1433 1122 AND K4449 ISTATES TD 1c AND GENERATE TPFpT'1.TP2
924 14L4 6151 Lua x1010 MAXNT REG TRY TO SET BLOCK
925 14.5 7§fl8 OLA CLL {CLEAR ACoL
929 14!? 9154 xrn IREAD MAJOR STATES
927 1457 9133 AND K3722 /51v: HAJOR STATES
929 .1419 3$16 DCA REGB iSTOR§ DATA

929 1411 1116 :49 REGB IFETCH 0171

939 1412 1125 TAD n1aae ISUBTRACT SEARCH nova

93} 1413 7 5e 5N1 CLA xvzsw

932 1414 4:36 JHS I NERRQR /YEST OKAY

933 1415 4437 JHS I ERROR IYEST FAILED
934 1416 5647 LINMX1 ragssasz TAB

935 1417 7462 HLT IERROR HALT

939 1429 7§19 SKP CLA /Ex!T

Egg
1421 1§67 LINEB; /sc09§ LOOP

I

935 10025 THE GATE RESPOND TO (TAC!BZEE AND DIRECTICNBFQRNARD)

.940 /

94% "1422 4925 LIstz. JHS . TPEPRE ICLEAR THE woaLn

942 1423 4432 JMS I MAINTl . 15:? N0 PAUSE

94? 1424 6141 LINC xL MQDE .

945 1425 1291 $729 41 /5ET MTs-uow

945 1426 7855 7609 waSTE

949 1427 @302 PDP .. xP M10:

942 1436 1a}: TAD K9216 xcar an

948 1431 4434 JMS I LOADR /SET MARK MINDDR TO 3M

949 1432 1971 TAD K1963 xasT AC>TAC

959 1433 6151 LMR x111; ~AINT REGIthE

951 1434 736a CLA CLL /CLEAR ACaL



{POP-$2 fAREvCONTRDL«TE§I.PART !Io HAINDEC 12‘03GA°L

952
953

953
955
959
95(
95§
959

96?
96%
962

954
955
945

969
967

:626

97?
971

1435

1436

1437

144a
1441

1442

1443
1444

1445

1446

1447

1459

1451

1452

1453

1454
1455

1456

1457

6154

1955
5152

7344
1122
6151'

73EB

4154
axes
3116

1116
1125

7459
4536
44:7

6666

7492
7§1z
1422

XFR

TAD

TRG

'CLA CLL
TAD'

LMR
CLA CLL
xrn

ANQ
DCA
TAD

TAD
SNA CLA

'JMS I

JMS I -

LXNHXZ
HLT
SKP CLA

LINBBZ

Kfllfifl

K5449

K4794
REGB

azce
M1388

NERROR

ERROR

PALifi ,4141 24as£Pm7a 15:55

/SET TAG ! 7777

/GET END BIT
ISET-FORHARD

/CLEAR ACIL
fTRY IO SET BLOCK MODE

IGENERATE TIMING

/CLEAR ACIL
IREAD DATA

ISAVE SIGNIFICANT DATA

ISTORE DATA

IFETCH DATA

ISUBTRACT SEARCH MODE

ITEST
/TEST OKAY

ITEST BAD

IMESSAGE TAG

/ERROR HALT

/EXIT

ISGOPE LOOP

P446 27



[finaggn rah; mautEeL 113v PAR! 11. Hiifla£c'12ench-L

972

973

973
975
976
972
97g
979

9a?
95%
962

98§
934

955
959
957

958
‘95?
999
991

992
99;
-999
995

999
997

998
999

1959
1631

-4¢%2

1469

1461

1462

1463
1464

14a5

146&

1467
1476

1471

1472

1413
1474

1475

1476

1477

153!
1551

1532
1555
15l4

1595

1586
1537

1515

1511

1512

4925

19;:
4334
1935

ééfil
3901

@862

1119
6151
719*
7393

1976
6151
7368

6194

a

5335
212%
5275
7919
4936
4437

9135
7982
7§1a
116B

PALihP' v141' Azaestfi-za gaiia?_ FA?! at

/

IDOEs «121 82: v2.R2.52 GENERATE TP3.TP4,

/

LTT034. JHS
TAD

JMS I

TAD

LINC
AXO
PDP

TAD

LMfi

flit CL;
CLA CLL
TAD

LHA
CLA CLL

XFR

AND

SKA CLA

JHP

18!
JH?
SKP CLA

JMS I

JHS I

LTHBBQ
HLT
SKP CLA

LTTBEQ

TPEPRE

Kaflia
LOADR
xezsm

$9929

K695“

K2409

,t!
REEF

l-6

NERROR
ERROR

lfl>EVERYTHING
/SET BM

/SET MARK WINDOW T0 ELOCK MARK

/SET MARK: NO PAUSE; MAINT

’/L MODE

xsar on

/P MODE
ISET 1P3.Tp4
/LOAD MAINT REG 185T LC@1.LC@%
ISKT TPEoTplpTPZ
[CLEAR ACIL

'-

/GET MISC 1 13 A:

/LDAD MAINT HODE

ICLEAR AC;L
/READ STATUS

/SAVE LCfil

IHAIT

/TEST OKAY

/TEST FAILED

(MESSAGE TAG

/ERROR HALT

IExIT
/SCOPE LOOP



IfifiP»%%«?A§: GBHYREL T581 PART II; MAIHDEC 1zaoasAaL PAL1¢ v14: 7255555.?@ 15:55' P195 i?

1903
1994

$203
1995
1667
1856

139?
161?
161;
1512
1613

1912
1015
1319
191?
1818
151?
4929
1524
1922

1329
1221
1925
1329

”1152{
1028

152?

1513

1514

1515
1516

1517
1522

1521

1522
1525

1524
1525
1526

1527
1555

1531

1532

1533
1534

1535
1535
1537

4025

4432
5141

5255
7555

9592
1122
6151

7§ag
6154

9123

3115
1116
1125

7959
4436

4437

5131
7592
761%
1513

ITAP: :

rTc1e-a-Lcs TAPE cour STATES + INST

I

ICAN NE 80 lDLE T0 SEARcH

/

Lcszz@. JMS TPEPRE l8 MAJOR STATE GENERATOR

JMS I MAINTI ISET NO PAUSE

LING xL MODE
@750 fTAPE COMMAND USED TO SET .

7zaa /IN PROGRESS
PDP /P Hops
TAD K4443 /GENERATE TPl AND SEY STATES TO 16

LHR xTHIs SHOULD SET SEARCH

CLA CLL ICLEAR AC,L
XFR

_

ITRANSFER STATES T0 AC

AND K3790 ISAVE STATES
DCA REGB /STDR§ FOR TYPING

TAD REGB IFETCH XT

TAD H1966 ISUBTRACT SEARCH MODE

SNA CLA INERE HE IN IDLE MODE

4M5 I NERROR ITEST OKAY

JMS I ERROR ITEST FAILED

Lcnxag InESSAcE 715

HLT IERROR HALT

SKP CLA /EXXT

Lcsmag /SCOPE LOOP



IPDP«%2 TIPL.CeHTRQL TEST aAaT 1:..HAINDEG 126a391-1' 91111 .1111 N.‘2§~s;pyra 1:255 _FA§E 31
.

1:35
1931 I

1232 IDOES SEARCH To BLOCK HoRK

1223 l .

1534 154a 4925 Lcszal. JMS TPEPRE xa MAJOR STATE GENERATOR

1032 1541 4332 1H3 1 MAINTI ISET N0 PAUSE

1639 1542 6141 LING /L MODE

1937 1543 2726 B720 /MTB.NOT

103g 1544 7QBG 7960

1239 1545 9622 PDP /P MODE

194% 1546 1633 TAD 13516

1241 1547 4534 JMS I LDADR
1942 1559 1655 TAD Kw1aa IGET FORwARD BIT!

1643 1551 6152 TRC ISET PHD

1345 1552 7gmz CLA CLL -

'

lCLEAR ACIL

1345 1553 1271 .. TAD Klflflfl 1 IGET_AC TO TAG
,

1246 1554 6151 LMR ISET MAIN? IR 10 Ac T0 TAC

104? 1555 724a CLA CMA - xng Ac-7777

154g 1556 6154 xrn /SET TAG-7777

1249 1557 7333 GLA CLL IGLEAR ACpL

155? 1569 1122 TAD K444E xssT STATES TO AC GENERATE vpl1=sz

105; 1561 6151 LMR /LOAD MAINT AND GENERATE TngTP; .92

1352 1562 730% CLA CLL ICLEAR ACoL »

1I$§ 1563 6156 x22 /READ STATUS

1651 1564 3116 UCA REGB /STORE FOR TYPING

1655 1565 1116 719 REGB /FETCH IT

1959 1566 2123
'

AND K§7aa . ISAVE MAJOR STATES

195? 1567 1124 TAD M5426 ISUBTRACT BLOCK MODE

1258 1572 765% SNA CLA ITEST

1959 1521 4536 JMS I NERROR /TEST OKAY

1663 1572. 4437 JHS I ERROR /TEST FAILED

1551 1573 6147 Lcmxz1 /MESSAGE TAG

1662 1574 7292 HLT zaaRoR HALT

1a6§ 1575 791% SKP CLA /EXIT

1365 1576 1549 LCSEBi /SCOPE LOOP



’

7309.11 11%! CONTROL 7231 PART 1!. MAXNDEO 12~~DSGA'L

1965
136§
1357

1968
1959
1679
1971
1272
1373

167%
1975
1079
1577

1678
1079
1959

1951
1932
1633
1085
1335
1686

138?
1aaB
1659
1299
1291
1992

1596
1394

1577

1699

16fl1

1692

1693

1694

1695

1656

1667
1610

1611

V1612
1613

1614

1615

1616

1617

1620
1621

1622

1623
1624

1625

1626
1627

1639

4p25
4332
6141

3793
7653
6962

1933
4334
1671
1155

7339
1122
6151

7352
6154

1123

3116

1116

1152
7§5a
4436

4337
6165

74fi2

791a
1577

I

PALlE v141 24:5E9m73 ,1
15:55

IDOES SEARCH TO TURN ARQUND FUNCTION

/

LCSQEZ: JMS
JMS I

LXNC
@763
79G“

PDP
TAD

JMS I

TAD

LMR XFR

'CLA CLL

TAD

LMR
CLA CLL

XFR

AND
DCA

TAD
TAD

SNA CL‘

JHS I

JMS I

LCMZEZ
HLT
SKP CLA
LCSQEZ

TPEPRE

MAINTl

Kflfi16

LOADR
Klflflfi

K4449

K5762

REGB

REGB
HQ139

NERROR
ERROR

lfi MAJQR STATE GENERATOR

ISET NO PAUSE

/L MODE
fMTB

/P MQDE
/GET UM

ILOAD WINDOW
/GET AC 70 TAC

ISET IAC:7777.NOT
/CLEAR AC: L.

ISET STATES T0 Ac GENERATE TP11TP2
ISET QOMMAND AND GENERATE TIMING

/CLEAR ACaL
/TRANSFER
/SAVE MAJOR STATES

/STOR§ FDR TYPING

IFETCH FDR TYPING
ISUBTBACT TURN AROUND

xTEST
/TEST OKAY
/TEST

/MESSAGE TAG

/ERROR HALT

/EXIT

/SCOPE LOOP

PAUQ 31



_19§93$3 Tip: cosviaL 7:51 PART-11. MAlubtc 12~QSRAsL . PALlfi, v14: _,
2‘-SEP?7% :15:55 .PAGE 3* 5-

Rig?
L396 I -

Lfl95 IDOES TURN AROUND To IDLE HoRK

159$ /

199? 16;; 4935. Lcszfl§. JMS TPEPRE /3 MAJOR STATE GENERATOR

1199 1632 43:2 JMS I MAINTI
'

/SET NO PAUSE

1101 1633 6141 LING IL Moog

;1gz 16§4 9793 . E7B3 /SET HTS

:1a3 1639 7996
'

7aaa ISETS IN PROGRESS

1165 1659 £662 PDP /P MODE

:165 193? L933 TAD @3316 /GET BM

;;09 1549 4334 JMS I LOADR xSET WINDON TO BLOCK MARK

115? 1g41 1:22 TAD K4449 IIDLE To SEARCH TD TURN AROUHC

;193 $542 ¢;51 LHR
_

iGENERATE TP1.TP2 To SET TuRR AROUKQ

119? 1993- ¢;51 LMR /TR¥ 10 Go To IDLE
-

'1118 ;§4¢ 7339 CL; CLL ICLEAH Ac. LINK
111; 1¢4$ 6354 xrn -

IREAD STATUS

111? 1¢;¢ egzz AND Knga xsavs MAJOR STATES

1113 16‘? 3;16 DCA REGB ISTURE FOR TYPING

1115 1659 11;6 TAD REGB /FETCH

111: 1g:; ;;51 TAD Mzeem ISUBTRACT IDLE MODE

1116 1557 7653 SNA CLA /TEST

$1;7 165. 4136 JHS I NERRDR ITEST OKAY

111a 1554 4437 JHS 1 ERROR /TEST FAILED
1119 1655 6296 LCHEBS xHESSAGE TAG

112? 1656 72%2 HLT /ERRcR HALT

112; 1657 7§1R SR: CLA lExIT

1122 16§5 1&31 Lcsaas /$COFE LOOP



W“

(962-12 iafitlshniaoL 7237 PART :1. HAINOEG 12~036A-L

1121
1121
1125

1126
1127
112?
112?
1139
1131

1132
1135
1134
1135
1139
1137
113g
1139
1145
1141
1142
1143

1144
1145
iidé
1147
1148

1149
115?
115%
1152
1153
1154
1155
1159
1157
1158
1159
116M

1151
1162
1165
1163
1165

1661

1662

1663
1664

1665
1666

1667
1672

1671

1622
1673

1674
1675

1676

1677

1796
1761

1762
1763

1764

1765
, 1706

1707

1712
1711

1712

1713

1714
1715

1716

1717

1722
1721

1722

1723

1724
1725

1726

1727

4525
4532
6141

6762
7596
9252

1933
4434

1655

5152
7366
1971

6151
7246

6154

7§96
1122
$151

7§59
4534
1235

9151
7221
4434

1122
6151
7366
6154
2123

3116

1116

1152

7959
4366
4437

6226

7522
761a

1§61

j :

IDOES BLOCK T0 CHK WRD WORK

I

LCSQQSO JMS

JMS I

LING

2760
7222

PD?

TAD

JMS I

TAD

TR;
CLA CLL
TAD
LMR
CLA CMA

XFR

CLA CLL

TAD
LHR
CLA CLL
JMS I

TAD
LMR

CLA IAC

JMS I
TAD

LMR
CLA CLL
xFR

AND

DCA
TAD

TAD

SNA CLA

JMS I

.JMS I

LCMBES
HLT

SKP CLA

LCSBflfi

TPEPRE

MAINT1

K2916
LOADR
K3109

K1552

K4446

LOADR
KBE48

LOADR

61149

K37BB
REGB

REGB
M6266

NERROR

ERROR

PALifl v141
«

246627615
1

15:55..

/2 MAgoR STATE GENLRATOR

xSET NU PAUSE

IL MODE
/HTB.NGT
/SET IN PROGRESS

7P MODE
IGET BM

ISET BLOCK MARK

ISET FND BIT

ISET foawARD
ICLEAR AC:L
/GET A: TO TAG COMMAND

{LOAD HAINT REG

ISET Ac=7777
ISET TAC=7777

/CLEAB AC:L

/GENERATE 722.791.795
/A~D SET STATES 70 AC sErs BLOCK wag;

/CLEAR ACaL

/SET WIND.
IGET TPB

ISET CM

/SET HTNDOw TO CHECK MARK

ISET UP FOR TPZ

ILOAD HAXNT REG

/CLEAR ACuL
IREAD STATUS

ISAVE MAJOR STATES

ISTORE FOR TYPING

IFETCH IT

ISUBTRACT CHECK wORD

ITEST

ITEST OKAY

/TEST FAILED
IHESSAGE TAG

'./£RR0R HALT

/EXIT

ISCOPE LOOP

949$ 35



.gppp.1z 1‘9; Conffiog 1:87 FAfiI It: HS!“9£6 12~333fi71

1169
116?
1165
1159
117?
117;
1172

1179
117?
’1175

$172
1177
1178

1179
1139
1131

113?
i1a§
1134

1155
1186
11:7

113E
118?
1196

119%
1192

1193

1191
119?
119?
119?
119g
1199
128?
¥Zfl¥
1252
121§
1292
1295

125g
1297
12a8

128?

1732

1751
1732

1733
1774

1736
1737
1749

1741
1742
1713
1744
1745
17:6

17¢?
17%!

17§1
1732
1753

1754

1755
1736

1757
1766
1761

, 1762
1763

1764

1765
1766

1767

1773
1771

1772

1773
1774

1775
1776
1777

4625
4532
6141

9799
7699
9292

1633
4334
1555

6352
7366
1671
5151
724a
6154

7§96
1122
$151

7§9B
4334
1135
e151
7391
4‘34

1122
e151
6151
7332
6154

0123
3116

1116
1151
7953
4435
4437

6245

7462
761fl

1736

/

IDOES CHK HRD To IDLE HoRK
/

LCSEB§, JNS

JMS I

LING
@760
7005
POP

TAD

JMS I

TAD

TRc
CLA'CLL

Tip

LHR
CLA CMA

XFR

CLA CLL

TAB

LHR
CLA ELL

JHS I

TAD

LWR

CLA CLL

JMS I

TAD

LMR

LMR

CLA CLL
xPR

AND
DCA

TAD

TAD

SNA CLA
'

JMS I
- JMS I

-

LCMEBS
HLT

SKP CLA

Lcsmus

TPEPRE

MAINTI

K6616
LOADR
Kaiaa

K1699

K444$

LOADR

Kflfi4fl

IAC
LOADR
K4443

K37Efi
REGB

REGB

M2609

NERROR

ERROR

_

7111a, _v1¢1,7 ifiwfifiPffifi 15159

/% MAJGR STATE GENERATOR

185T No PAUSE

IL McDE
/MTB.NOT
ISET IN PROGRESS

/P MODE
ISET ah

ISET HARK WINDOW TU BLOCK MARK

/SET FwD BIT

ISET EGRNARO
lfiLEAR AC:L
lGET AC T0 TAG COMMAND

[LOAD MAINT REG

155T AC=7777

xsET TAC

/CLEAR ACtL
IGEN 191.792
13E? BLOCK MODE

fCLEAR ACIL
ISET WIND.

IGET TPB

/GET CH

xSET CHECK wORD

xsET IPZ TD SET CHK—NRD

/SET GHECK WORD

FAGE

/DOES CNDCHK MRD ANQ PROGRESS (1) SET IDLE

/CLEAR ACaL
IREAB STATUS

/STORE FOR TYPING

/FETCH FUR TESTIhG
I

{SUBTRACT IDLE MCDE

/TEST
/TEST OKAY

/TEST FAILED
./MESSAGE TAG

/ERROR HALT

/zx17

/SCOP§ Luop

sale _



lPDP—ifl waz CONTROL 1533 PART I!s_MAINDEC 12-nscA-L

1219
1211
1212

121%
1213
1215
1219
121{
1219
121?
122?
122;
1222

122?
1225
1225

122g
1221
122?
1229
1239
1231
1232
123§
1235
1235
1239

200%

2991

2032

2693
2E94

ages
2696

2667

2210

2211

2012
2E13
2014

2015

2616

2517
2020

2821
2822
2023

2fl24

2325
2926

4?25
4432
6141

6723
7669

@902
1933
4334
1122
6151

73¢Q
6154
@123

5116
1116
1151
7952
4436

4537
62é1
7562
7910
aflflfl

I

lDOES HTBtt SET IDLE FRoM SEARCH

/

Lessee. JMS

JHS I

LINC
$723
7952

PD?

TAD

JHS I

TAD

LMR
CLA CLL

xra

AND

DCA

1A0

TAD
SNA CLA

.JHS 1

JHS I

Lcaaag
HLT

SKP CLA

LCSUB§

TPEPRE

MAINTl

K9016

LOADR
K4443

K37ae

R568

R568

M2aaa

NERROR

ERROR

PALlfl V141 24-SEF273 15:55=

/Z EVERYTHING
/SET NO PAUSE

IL MODE
JMTB 1
/SET IN PROGRESS

IP MODE
/GET BM

/SET BLOCK MARK

/GENERATE TPl: TF2

/GO TO SEARCH MODE THEN BACK 70 IDLE

/CLEAR AC: L

/READ STATUS
/SAVE STATES
/STORE IT FOR TYPING

/FETCH XT

/SUBTRACT IDLE MODE

ITEST
ITIST OKAY
ITEST FAILED
IMESSAGE TAG

IERROR HALT

IEXIT

/SCJPE LOOP

Igfiir‘zx‘. 35 .



‘%?}*$7"1é1bg'3§;¥1
1

ifififi$gixrAfie GéfifébivTE§?.PAR§ :1.Agiruate‘xzsoéékigfl__gpggzw ‘v11111,13133§?47§j_

123? I
.

123; /0025 (DM) FUNCTon use (TB + TAc TO TAc)

124 I
-

1241 2027 4625
-

LwNonn. JMS TPEPRE 15 > EVERYTHIwG

124a 2936 4532 JMS 1 MAINT1 /SET MAINT

1213 2631 61*; LINC /L MODE

1241 2032 @7fi7 a7a7

124$ 2633' game 2999
1249 2634 ufiaa PDP /P MODE

1247 2335 1115 TAD REGA IFETCH TEST NUMBERZm

124§ 2535 6154 XFR /SET 18 T0 TEST NUMBER

1249 2937 73Ba CLA CL _ /CLEAR Ach

12:? aggp 1371 ,1

TAD K1662 . xcgr Ac To TAC

12:; 26:1 5191 LMR lLOAD HA1NT~REG

12:2 2342 721a CLA CMA
-

/S£T Ac-7777

12:3 2513 61§4 xrn /SET TAc REGISTER

1253 234§ 3233 AND K3516 /SET Ac . To BLOCK fiARh

1255 2g4§ 41:4 JHS 1 LDADR xser REVERSE AND LOAD Azmaow

1256 2g¢§ 1855 TAD K6166 IGET FfiD BIT

125? 2a¢7 @152 TRC /SET DIRECTION roawaaa

123§ 2353' 7333 CLA CLL ICLEAR ACaL

12:9 2531 1235 . TAD K5645 /SET UP FOR Tao.1.2
126! zufiz 6151 LMR xco To BLOCK MODE

1261 2553 7363 CLA CLL - /CLEAR AC: L

1262 235: 1153 TAD K0911 IGET DH

1269 2a35 4434 JMS 1 LOADR ILDAD

1263 2656 1535 TAD KazAE lGET TPB

1265 2957 6151 LHR

1262 296i 4325 JHs TPEPRE xa PROGRAMS

126{ -2661 6151 LINC
A,

IL MODE

1269 2962 flag: TAc /READ TAC

126? 2063 ufifiz PDP /P MODE

1279 2064 1163 TAD
_

Kaaas /Aao THREE (SEE wRiTE up)

1271 2265 3116 DCA REGB /STORE FOR TYPING

1272 2966 1116 TAD REGB' /FETCH

1279 26:7 7Q41
'

CIA
,

'

/NEGAIE
1274 2379 1115 TAD REGA /suBTRACT DATA SOURCE

1275 2a71_.765u SNA CLA _' /TEST

1279 2372 4536 JMS 1 NERROR. '/TEST OKAY

1277 2673 4437 JMS I ERROR . /TEST FAILED

1278 2074 6303
“‘

meifil /HESSAGE TAG

.1279 2975 73@2 HLT /ERR0R HALT

1289 2876 9&19 sxp CLA /EXIT

:25: 2177 2627 LWNORN /SCOPE LOOP



.r/PDP~§2 TAFE‘CQflTQOL TE$T_PARI 1:: MATNDEC 12'036A'L

1232

$28?
1283
1235

1269
128/
1266
128?
1299
1291
1292

1299
1294

1295
1292'
1297
129?
1299

1329_
1321
130?
1323
1321
132?
1329
1327

1328
1329
131?
131%
1312
131;
1313
1315

1319
$31?
131§
131?
1329
1521
1322

132§
1326
1325

1329
132/

1325

132?
1332
1331

3332

1333
1339
1536

133§

2122

2121

2122
2193
2164

2165
2196

2127

2119
2111

2112
2113
2114
2115

2116
2117
2122

2121

2122
2123
2124

2125
2126

2127
2139

2131
2132
2133
2134
2135

2136
2137
2146
2141
2142
2143
2144
2145
2146

2147
2159
2151

2152
2153

2154

2155
2152

2157

4925
4532
1667
6151

7121
6154
7722

5§57
1155
6151

7§22
6154
771a

5357
6141

2722
9222

ESE?

1833
4334
1fl?1

6151

7242
6154
2555

6152
7§B$
1235

6151
7529
4434

1935
6151

7231

4534
1267
6151

7§BB
6154

7712

5257
1155
6151

7326

6154

7716

4436

4437

6333

7362
7610

/

IDOES MARK WRITE FUNcrxeN F:RST

TPEPRE

MAINTl
K6242

/

LHN122. JMS

JMS I

TAD

LMR
CLA CLL

XFR

SMA CLA

JMP

TAD

LHR
CLA CLL
XFR
SPA CLA
JMP

LINC
9793

@222

PDP

TAD

JMS I

TAD

LMR
CLA CMA

XFR
AND

TRC
CLA CLL

TAD

LMR
CLA

JMS I

TAD

LMR

CLA IAC
JMS l

TAD

LHR

CLA

XFR

SPA
JMP

TAD

LMR

CLA

XFR

SPA CLA

JMS l

JMS x

LHMlflZ
HLT

SKP CLA

LHBIBZ
K6329

LNBlfiZ

K5916
LOADR
K133i

Kfliflfi

Kflfi43

LOADR
Kflfl42

LOADR

K6343

CLL

CLA

LNBlEE

Kbflefl

CLL

”ERROR

LNBlEZ, ERROR

PALlB V$41 25~SEPfl?%

TEST IS FOR PHASE ON T612~2~LTS

I2 EVERYTHING 2 CHKARD

/SET UP FOR TF9

ISET LCEZ (1)

/CLEAR ACIL

/READ STATUS

/IS IT SET

INQ ERROR

lSET UP TP ZERO LCEZ

/fl>LCEZ

/CLEAR ACpL
/READ STATUS'
ITS PHASE NOT SET

IFAILED

/GET 3H

ISET BLOCK MARK

/GET fiC>TAC

ILDAD MAINT REG

/SET AC=7777

ISET TAC 7777

ISAVE FWD BIT

ISET EORHARD
ICLEAR AC!L ‘

/SET UP FOR TP?

/1 BLUCK MODE

/CLEAR AC; L

/CLEAR WINDOW

IGEN IP91 lo 2

/SET LCfll

./SET CM
ISET WINDOW T0 ChECK MARK

/SET TO GO TO GHAWRD

fGO TD CHKWRD 1 LCflZ

{CLEAN ACpL

IREAD STATUS

/DID PHASE COME uP In

IER‘ROR

/SET FOR TP3

/2 LC”?
/CLEAR ACIL

/READ STATUS

/IS IT SET
/TEST OKAY

/TEST FAILED
leSSAGE TAG

/ERROR LT

EQHCR

12155 9121 37‘
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.

-

ISCOP§ LOOP
.

”

A’_qfl .

, 1 _IV :_



IPDPf$22?A§E fieNTEaL TEST VARY :1. naxuozc iavoaGAwL PALlfl v141 24-Sipw76 15:55 262; 66

1338

133? z

1549 ITEST MARK WRITE

134; /

1342 2164 4225 LHN134. JMS TPEPRE 72 > EVERYTHING 2 To IDLE MODE

134§ 2165 1233 TAD K2216 /SET “Two an (1;

1343 2166 4534 JMs I LOADR /5£T WINDOW BIT 22

1345 2167 1667 TAD K6242 /GET STATUS To AC

1342 2172 6151 LMR ILOAD MAINT was

134? 2121 7326 CEK“€LL ICLEAR AC-L
1348 2172 6154 XFR /READ MARK HRITE

134? 2173 2256 AND K2262 /SAVE MARK WRITE

1359 2174 7942 82A CLA 7010 IT SET
1351 2175 5572 JMP I LHA164 /~ops ERROR

135? ‘2176 11:5 .TAD
_

'

K6929 IGEN Tps
1359 2177 6151

'

LMR ILOAD MAINT REG

135% 2226 73fi8 CLA CLL ICLEAR ACTL

1355 2261 6154 xrn /READ STATUS

1359 2252 QQSG AND ngam- ISAVE MARK WRITE

1357 2293 7652 SNA CLA x010 IT STAY 2590

135§ 2264 5572 J"? x LHA124 7202: ERROR

135? 2225 4334 JHS I LOADR /6 NIND

1368 2206 1367 TAD K6646 /TRY To GET OUTPUT FROM wxwaaa-pHASE

1351 2227 6151 LMR ILOAD MAINT RES

1352.. 2219 7362 CLA cLL /CLEAR ACTL

1363 2211 6154 xrn IREAD STATUS

1362 2212 2956 AND K2226 ISAvE MARK wRITE

;365 2213 7956 SNA CLA /TEST IT

1366 2214 5572 JMP T LHA124 xaaqen

1367 2215 1155 TAD K6222 IRESET L022 (1)

1356 2216 6151 LMR /LDAD HAINT 2:5

1369 2217 7322 CLA CLL ICLEAR ACaL

1379 2226 e154 XFR IREAP STATUS

137; 2221 6&56 AND szum ISAVE MARK wRITE
1372 2222 7§52 SNA CLA /TEST

1379 2223 4536 JHS I NERROR ITEST OKAY

1375 2224 4637
’

Lwa169. JMS I ERROR ITEST BAD

1375 2225 6347 LNM1Q4 . lMESSAGE TAG

157? ‘2226 7392 HLT
'

IERRORVHALT

137? 2227 7616 SKP CLA ..

‘

/EXIT

1373 2239 2164 LNN104 -/SCOPE LOOP



lfififlnag‘ihfiz cau1991‘rgar PART 11; «Aznegg 13~as§&#1” #11137. v141, 2§;s£b-%s j“_131§i? FAGa 3%
132%
$35!
1381
1352
1aa§
A183
1335

138é

133?
1338
138?
$39?
1391
13:2

139§
13%?
13g§
$399
1397

139§
$39?
14mg
14:1
#43?
1453
14a4
1455
1496
1497
l40§
1499

141?
141;
1412

141g
1415
1415
1419
141?
1418
1412
142!
1421
1422

142;
1424

2231

2232

2215

22$*
22$5
2235

22$7
22%8

aafil
22g:
22¢:
.2214

2a¥5
.ZZAfi

22%?
22st
2251
2233

2233
2254
2255

2255
2257
22¢3

2261

2262

2263

2264

2265
2266

2267

227%
2271

2272

2273
2274

2275
2276
2277

2389

4925

1942

3116
6151

1116

6454
732m

1971

&;52
1389
1372
«151
T365

QlSA

AQQI
3117

1:17
7§4e
5274

$116

1155

1a71

6152
7§BE
1E7E
6151

739M
6154

6%41

3117
1117

7641
:941
763%

4436

4537
6366

7322
7910
2231

I

ILTS 1612~B~LTS
/ .

/

(DOES DATA CHANNEL RHB 9,4,5 WORK
/

LTREHB. JMS TPEPRE /@ EVERYTHING
TAD K4215 -/GET Rwa 6.4.8
DCA REGB ISTDRE FDR TYPING

LMR {SET NAINT REG Tu Ac > T3

TAD R558 .. lFETCH TEST DATA

XFR /SET TB

CLA CLL /CLEAR ACoL
TAD K1929 /G£T TB > RNB

TRC ISET RHE .

CLA CLL v/GuEAR Acrg
TAD KQZZE lagT MISC STATUS 1 To AC

LMR ISET DATA CHANNEL To AC

OLA CLL ICLEAR ACDL
XFR /READ
AND K9199 /SAVE IT

DCA REGC ISTORE IT

TAD REGC IFETCH IT

SEA CLA
-

ITEST

JMF LTBBBE lBLUNDER
DCA REGB ITRY TESTING WITH ZERO DATA

LMR XER /SET MAINT REG TO AC > TB

TAD Klfiflfl /GET TB > RHB

TRC - ISET Rue

CLA CLL ICLEAR AC:L

.

TAD Kbfiflfl /GET MISC STATUS 1 T0 AC

LMR ISET DATA CHANNEL TD AC

CLA CLL /CLEAR ACIL

XFR /READ DATA

AN04 K3166 /SAvE DATA CHANNEL EITS

DCA REGC /STORE FOR TYPING

TAD REGC /FETCH

CIA
_

. ./NEGATE_
TAD K9166

'

ISUETRACT DATA

SNA CLA /TEST RESULTS

JMS I NERROR /TLST 081v
LTBEBQ. JMS I ERROR /TEST FAILEG

LMmgfia /¥ESSAGE TAG

HLT /EPRCR HALT

SKP CLA /EAIT

LTRDQB /$COPE LOOP



IPDPnlz fafiz CONTROL 7:57 PART 1:. HAINDtn 12'DSGA-L. PALlfl v14;

#92?
1429
1427

1429
1429

143?
1431

>143?
1433
1435
1435

143§
3‘34
143§
1439
1449
1441
1442

1449
1445
1445

1449
1447

23fl1

2392

2303
2394

2305
'2356

2367

2313

2311

2312

2313‘

2314
2315
2316
2317
232%

2321

2322

2323

4fl25

1656

6191
Qfifli

6911

@961
wag:

107a

6;51
7§03
6154

fi;12
764%
4436

4537
6514
7402

7919
2301

24*8EPw7Z

/

IDOES THE MARK CLOCK GENERATE TIMING

/

LXAeaz. JMS TPEPRE

TAD Kazee

LING
AXO

CLR
AXO

PDP

TAD Keene

LMR

CLA CLL
XFR

AND Kea12
SEA CLA

JMS I NERROR
JMS I ERROR

Lruaza
HLT

SKP CLA

LXAazu

/@ Tami. Tczc ANu MARK FLOP a. GP Eu

IGET MARK BIT

/L MODE
/SET MARK FLOP

ICLEAR AC

ICLEAR MARK FLOP

/P MODE

/GET MISC 1 TO Ac

/LOAD MAINT REG

ICLEAR AC;L
IREAD DATA

/SAVE EQUAL BIT

/TEST IT

/TEST OKAY
/TEST'FAILED

/MESSAGE TAG

IERROR HALT

IEXIT

/SCOPE LOOP

15!55 PAU’ 42



lPflflfiil TAPE CDNTROL T237 .PA‘RV II: HAINDEE‘12”D39*'L

1445
1449

1455-
1451
1452
1453
1454
1455
1456
145/

145§
1459
1466
1465
1462

1455
1465
1465
1459
1467
146a
1453
147a
1471

1472
1476

1473

2324
2323
2626~
2327
2336

4625
1063
4434

16:9
6151
7164

6551
7115
6151
7339

557a

6151
T§flfl
6:54
@145
3116

1616
7665
4556
4437

6440
735?
7616
‘2524

I

/DOES'LC@Q.91492 COUNT NORMALLY
i

LTS166. JMS TPEPRE

TAD K9916

JMS I LOADR
TAD K5522

LMR
CLL RAL

LMR

CLL RAR

LMR
OLA CLL

TAD, Kéflflfl

LMR
- 6&5 CLL

XPW

kND‘ K1495
DOA REGB

TAD REGB

SNA CLA
JMS I NERROR

JMS I ERROR
LTMifll
HLT

SKP CLA

LTS1E;

15155?V145: P153 51Fwamie 245356576

/z > EVERYTHING
ISET BLOCK MARK

ISET HARK WINDOW TD REVERSE
/SET QP‘FOR TPG

ISET LCGlgflfl TO ONES

/SET AC FOR T96
ISET L092 (1)

/SET AC FOR TF1

ILOAD HAINT REG
ICLEAR AC4L

I§ET UP FGR‘MISC 1

ILfiED HNINT REG

[CLEkR ACnL
lfifika DATE

/SNVE LINE COUNTER
ISTORE FOR TYPING

lFETCH IT

ITEST

ITEST OKAY

/TEST FAILED
IHESSAGE TAG

IERROR HALT

/EXIT

/$CQPE LOQP



!?3?~13 TAPZ'88NVROL TEST PAR! 13: HAINDEG 12~D3GAWL1 PAL1¢ V141 aamsaa-7e 1535a Raga a2”

1675

147b
1477

147§
1479

148?
14a;
1482

1453
1483
1435

1489
148{
14%?
1489
1999
1491

1492

149§
1493
1495

1499
149?
1495

$49?
155?
1591

1532
1553

1594

$595
1599
1557

15$§
1523
1313
1511
i512

1513
15:4

1515
151?
151?

151§
.1519

~152g
;521

L522

#52?
4523
3525

2354

2355
2356

2357

2363

2361

2362

2353

2364
2365
2366

2367

2379

2371

2372
2323
2374
2375

2376
2377

2400

2491

2492

2433

2454
2455
2466

.2437

2419

‘2411
2412

2413
2414

2415

2416

2417

242a

2421

2423

2423

2424

4525

4432

6;41
$7fl3

796%

$532
1633
4434

1%35
6151
1643

a;51
736%

6154

$112

7656
4436

4557
6564
74@2

7§1%
2354

4625

4532
6;51
fi7fifl

7%69
QBBZ

4325

1fi¢3

6;51
7369

6:54
0112

7650
4436

4337
65E7

7302
761w

2362

ITAPE 4

f
/

/

I

I

H OTSTl. JHS

JHS 1

LINE
@753

,7595

PD?

>

TAD

JHS I

TAD

LMR
TAD
LMR
CLA CLL

XFR

AND
SNA CLA

4H5
{JHS

HOTTlH

HLT

SKP CLA

HOTSTl

TFEPRE

HAINTl

Kflfllb

LOADR
Kaa4a

«saga

K9313

NERROR
ERROR

TC12 - 3 a LHU MOTION FLOP TESTS

x3 EVERYTHING
/SET ND PAUSE AND MAINT FLOP

/L MODE
/MOVE TOWARD BLOCK

/

IP MODE

/BET BLOCK MARK

/SET MARK wINDON To BLOCK MARK

xSET $17 FOR 7P2.TP1.TP2

ILOAD HAINT REGISTER SET TURN ARQURD

/AOD Umxrs + MTN To AC

ITRY Io ZERO MOTION

/CLEAR AchINK
IREAD DATA

ISAVE MOTION FLOP

ITEST

ITEST OKAY
ITEST FAILED
/HESSAGE TAG

IERRoR HALT

IEXIT

ISCOPE LOOP

/

zones ?APE PR§SET a > THE MOTION FLOP
I

HOTSTZ: JMS
JHS I

LING
979%

7fififl

POP

JMS

TAD

LMR

CLA CLL

XFR

AND

SNA CLA

JMS I

JMS I

HOTTZH

HLT

SKP CLA

HOTSTZ

TPEPRE

MAINTl

TPEPRE

K5923

Kifllfi

NERRDR

ERROR

/@ > EVERYTHING

ISET HAINT AND NO PAUSE

IL MCUE

ISET MOTION FLOP

/

/P MODE

/ATTEMFT TU EERO MOTION FLUP
/GET MTN TD AC

ILOAD MAINT REGISTER

ICLEAR AC:L
/READ GATA

/$AVE MOTION FLGP

/TEST

/TEST OKAY

/TEST FAILED

/MESSAGE TAG

/ERRCR HALT

/EXIT

ISCQPE LOOP



fififip.1! i8$!_Cflfimfl§kA¥£$¥ FARW If: Hfitfiqggnig.gggfigp
1529
1527
152§
152?
153$
151;

$532
153§
1532
153?
1539
1537

$53§
1539
1549
$54;
1542

154$
$543
154?
1546

154?
154?
15‘?
$559
155;
1552

1559
1559
1555

1556
155?
1558

155?
1550
1561

l56?
156§

2425

242b
2427

2435

243;
243$
2433

243%..
24:5

2435

2437
2449
2441

24¢?
24+3

2¢éfl

24¢5
244$

2441

2455
2451
2452

2453
2454

2455

2456
2457
2469

2461

24d2

2463

2454
2465

2466

Anzs

724a

3115
3116

1971

e151
7333
e154

4332
6L41
$723
sang

@392

1533
4334
1335
6151

Tgae
1343
6151

7§aa
6154

2112

7959
5261

2116
5254
791a
4535
4537
6532

7432

791K
2525

/

IDOES CLR PROGRESS B THE MOTION
/

MQTST3. 4M5

CLA CMA

DCA

DCA

TAD

LMR

CLA CHL
XFR

JMS I

LING
a7¢3

ease
PD?

TAD
4HS 1

TAD

LHR
OLA CLL
TAD

LMR
CLA CLL

xra

AND
SNA CLA

JMP
IS!
JMP

SKP CLA

JMS I

JMS x

MOTT3M

HLT

SKP CLA

MOTSTS

TPEPRE

REGA

REGB

K1600

flLL RAR

MAINT;

Kflfiié
LOADR
KQE4E

K5fiflfl

Kflfllfi

.*4
REGB

0*13

NERROR
ERROR

”1.19 WM: 26321-73

F.LOF’

/@ > EVERYTHING

ISET AC'7777
ISET MONITOR TO 1 CYCLE

/@ TIMING
IGET AC>TAC

ILOAD HAINT REG

/SET A659

IS£T TAC=4ZEB

lSET NO PAUSE MAINT

./L.MODE
1HT8_
/

/P MODE

/ETBM
/LDAD MARK WINDOW

IGEN TPQTTPlpTPZ
/LDAD MAINT REG

ICLEAR AClL
IGET MTN TO AC

ILDAD MAXNT REG

ICLEAR ACTL
/READ DATA

lSAVE MOTION BIT

ITEST

IOKAY

IDONE YET
IHAIT

IERRGR
ITEST OKAY

ITEST FAILED

/MESSAGE TAG

J”[’1$%§$v'.EAGE ¢3$
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1569
1555

1569
1567
1558

156?
i579
1571

157?
1573

1575
157:
1579
1577

1578
157?
158?
153;
158?
1583

1583
1585

1589
158?
1588

153?
1599
1591
1592

159§
1593

2467

2479

2471
2472

2473
2474

’2475
2476

2477
2556
2551

25a2

2533
2564

2595

2536
2587

2516

2511

2512

2515

2514

2515

2516

2517

2529

4925

4332
724m
6154

i392
1671
6152

7§EB
1165

6151

795%
6154

3116
7246

@171
3117
1117
7341

1116

795%
4436

4537
6556
7562
7616

2597

PALia V141 24-SEPm7g 15:55 PAQE 44

I
Incas H11: 323 PINS 02.52.r2 SHIFT RHB

I

REGflE4. JMS

JNS 1

CLA CHA

XFR

CLA CLL

TAD

TRC
CLA CLL

TAD

LMR
OLA CLL

XFR

DCA
CLA CMA

AND

DCA

TAD
CIA
TAD

SNA CLA

JMS I

JMS I

REGMEQ
HLT
SKP CLA

REGBEQ

TPEPRE

HAINTl

K1339

K3427

REGB

K7356

REGC

REGC

REGB

NERROR

ERROR

IQ>EVERYTHING
ISET HAINT NUDE

/FETCH A TEST NUMBER

/SET TB TO (7777}

ICLEAR AC: L

xSET RuB=Ta=7777.
/CLEAR ACO L

/SET FOR T93 AND REAQ RHB

ISHIFT RwB

ICLEAR AC: L

IREAD RHB

ISTORE

/FETCfl TEST DATA

ISHIFTED? 0R HASKED?

ISTORE FDR TYPING

IFETCH
INEGATE

ISUBTRACT
ITEST



7292212 5125-0033891 3555.918? 111 MAIN9££ 12-5351-1

1595
‘15fl5
1537

1598'
.1599

1 1

ii”:

1g49

2565
2566

@557
2579

2572
2573
2574

2575
2576

2577
2529'
2551
2552
2693

'4625
4352
7§99
1115
7124

3116

6141
2792
@562

5932
'

111B
6152
7356
1953
4534
1071
6151

724a
6154
6655

6152
7355

1635
6151

739%

1112
6152
7352

1112
6151

7362

1115
6164
73GB

1071'
5152.
73fifi

1154

6151

6154
3117

1115
7941

1117

765”

4336
4557
‘691

7992

791:

/

/30ES WRITE

/

REGZflé. JMS
JMS

CLA

TAD

CLL
DCA

LINE
0759

@029

.PDP

.TAQ
TRC

CLA
TAD

JMS

TAD

LMR
CLA

xrn

AND

TRC

CLA

TAD

LMR

CLA

TAD

TRc
CLA

TAD

LMR

CLA

TAD
XFR

CLA

TAD

SHIFT Rwu +u~c1;n&

I

CLL

RAL

CLL

CHA

CLL

CLL

CLL

CLL

CLL

TRC -

CLA

TAD

LMR

CLA
XFR

DCA

TAD
CIA

7A0

SNA

1M5

JMS

CLL

TPEPRE

MAINT1_

REGA

REGBa.

Kflfllfi

K5616
LOADR
Klfiflfl

KElBB

K9345

'Kflfllfl

K5525

REGA

K1563

. K3443

CLL

CLA'
I-

I

R£fiHfl6
HLT'
SKP CLA

REES

REGA

REGC

NERROR

ERROR

FALdE 7v141 '24-555-72

/E> EVERYTHING
/SET MAINT AND Mu PAUSE

/CLEAR ACIL
IFETCH DATA SOURCE

/SMIFT IT

/STORE SIMULATION
'

IL MODE
ISET IN PROGRESS

/P MODE

/GET WRITE SYNC BIT

_/S£T WRITE SYNC

/GET 9%
/SET WINDOW T0 BLOCK MARK

/SET AC) TAC

ILOAD MAINT IR

ISET 1557777

ISET TAC
IGET END BIT

/SET END BIT

(CLEAR AC9 L

/SET UP FOR T931152
/1 TO QLQCK MODE

ICLEAR AC: L

ISET A058

/SET WRITE SYNC

/CLE%R ICDL
lSET UP FOR TP3

IS£T WRITE

/CLEAR ACO L

/GET.BATA
/SEW TB

/CLEAR Ac. L

IGET TE T0 RNB

/SHIFI 9N8

JCLEAR Ac. L

/PERFORM SHIFT RwB

ISET RNE T0 AC

fCLEAR ACO L

/READ RWB

_

/STDRE DATA

#FEYEH DATA
-/NEGATE

/5UBTRACT DATA,

ITEST

/TEST OKAY

ITEST FAILED

/HESSAG£
/ERRQR HALT

-/EXTT

15155 PgfiE-aa
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1659 26a4 2521 Rcczzo

‘

FALlfl V141

/SCOPE LOOP

24-saP-7u 15825 45-;



IPBPAII '£§£ CQRTRDL TEET FAR? 112 N61N32011229366lL

165%

1252
1653
1655
1655

1656
16Q/
1658
i559
1559
1661

1552
1555
1222
1665
16 6

1537
1668
1669
167?
i671
1672
i673
1674
:1.675
1676
1677
167g
1679
1232
1651

1682
1683
1'63,3
168'5

1636
1637

1558
1&8?

‘1699
1991
1692
169§
1694
1695

1696
1697
1698

169?
1766
1701

1702

1766
1704

2225
2636

2227
222%
2211
2212

2212
2214
2615

2212
2217
222%
2631
2222
2623
2224
2225
£626

2227
2666
2231

2222
2233
2234
2635
2636

2237
264%

2641
2642

2643
2244
2645

2646

2647
2650

2221

2222
2253
2254

2655
2656

2657

2222
2221
2662

2663
2664

2665
2666

2667

2670

2671

4225
4432

2141
2727
3236

,2222 7

1933
4434

1271
2151

7242

2154
3355'

'6152

7222
1235
2151

4345
.3116

1371
6151

7366
1116
6154
7393
6151

4345
7946
6154

3117
1116
1117

3114
1153

4334
1635
6151

4625
6151
2223
2222

164%
8346

1646
7941
1114

7650

4536
4437

6632

7522
7619
2635

22L12 v12;

1

222222272
. 1;;5zss‘f

{DOES M115 827 GENERATE LOAD TAC TAGtTB TO TAG

REGEE9. JMS
JMS I

LINE
@727

.9699

PDP

TAD-
JHS x

”1‘0

LHR

CLA CMA

x22
AND

722
'

CLA CLL

TAD

LMR
JHS I

USA

720

LMR
CLA CLL

TAD
x22

CLA CLL

LHR

JNS I

CHA

XFR
DCA

TAD
TAD

DCA

TAD

JHS I

TAD

LMR

JMS

LING

TAG
pop
TAD

221

TAD

212

TAD

SNA CLA

JMS 1

JMS 1

REGHB9

HLT

SKPAELA

222229

TPEPRE

MAINT1

K2212

LOADR

K1222

52122

K9fl42

RAN

.REGB

Kiflflfi

REGB

'RAN

REGC

REGB

REGC
REGD

K9211

LOADR
K6643

.TPEPRE

K2222
REGE

2252

2252

NERROR

ERROR.

x2>EvzanH1Nc
lSET MAINT AND no PAUSE

1L MGQE.
ISET IN 22022255

/

/2 MODE
/GET By
ISET WINDOW T0 BLOCK MARK
1227 AC>TAC

/LOAD MAINT 12

1321 22:7777
.

ISET 71227777

>/SET FHD BIT

-/SET DIRECTION To 2222222

/5LEAB AC¢L
1527 TPfipTEiaTP2
ILQAD MAINT REG 1>8LUCK
/GENERATE A RANDOM NUMBER

ISTORE 1T

»/GET AC>TAC
ISET NAINT.REG TO AC>TAC

ICLEAR ACQL

/FETCH RANDOM DATA

/$ET UP TAG REGISTER

/CLEAR AC2L
ISET UP AC>TB

/FETCfi A NUMBER

/INVERT IT

-/SET TB
/STOR§ IT

IADD B

IADD c SIMULATE THE ADDITION

/STQRE SIMULATED ADDITION

/GET ON

/SET MARK WINDOW TD QATA MARK

/GENERATE TPE

/TB+TAC T0 TAC

(E PROGRESS
IL MODE
lREAD TAC
lP MGDE-

[STORE IT

[FETCH IT

/NEQATE

/§MBFRACT QdTA SGURCE

/TEST

/TEST OKAY

/TEST FAILED

IMESSAGE TAG

/ERROR HALT

[EXIT

/$COPE LQQP

2262 42
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1725
1729
$79?
1728

1729
171m

171%
1712
i712
1713
1715
1719
1717

171§
171?
1729
1721
1728
172?
1723
172?
$729
1727
1728

172?
1737
173%
$732
1733

1734
17:5:
1739
1737
1738

1739

1747
174%
1742

1743

1745
1745

1749
174(
174§
1749'

1759.
1751

1752

1759
1754
1755

1759
1757

.1758

1759

2672

2673
2677
2675
2676
2277
2727
2721

2722
2723
2724

2725
2766

2727
2712

2711

2712

2713
2714

2715
2716
2717

2729
2721

2722

2723

2724
2725

27267

2727

273%

2731

2732

2733
2734‘
2735
2736

2737
2745

2741

2742

2743

2744

2745

2746

2747

2756
2751

4625

4532
e191
2722
2222

0562

4434

1&35
6151

7322
1?71
§151
724a

6154
211D

6151

7§DD
6151
3223

2962
3116
1116

795%
4536
4437

6952
7392
7§1fi
2672

4925
4432
6141

2793

7062
2962

1122
6151

73fln
6154

9117
765a

5f61
1671
6151

7242

2154

u633
4434

/

REGfilzi

/

70025 ”121. 885 Plus F1. H1, L1

JMS TPEPRE

JMS I MAINTl

LING

2792

2222
P9?

JHS I LOADR
TAD K2242

LHR

CLA CLL
TAD

--

K1220

LMR

'CLA CHA

XFR

AND KBEZB

LMR
CLA CLL

LING

TAG

PDP
v. DOA REEB

/

TAD REGB

SNA CLA

JMS I NERROR

JHS I ERROR
REGM12
HLT

SKP CLA

REGElz

ITEST WRITE CYCLE FLOP
/

HRCFLP: JMS TPEPRE

JMS I HAINTl

LINC
@790

79fl0

‘PDP

TAD K5447
LMR‘
CLA CLL

XFR

AND 27222
SNA CLA

JMP I -PNTB

TAD K1222

LMR
CLA CMA

xra

AND K6016
JMS I LOADR

91L12 v111- 241329175 1135

I

212

GENERATE LOAD TAG

/2>EVERYTHING

7327 HAINT AND NO PAUSE

/L MODE
7527 IN paocaess

7P MODE

/H!PE OUT HINDOH
IGEN IPO,TP1,TP2
ILOAD HAINT REG 1>SEARCH

ICLEAR ACpL
ISET AC>TAG

{LOAD MAXNT REG

ISET 4037777

ISET IAC:7777
/SET 9? FOR TPS, TP4

/CLEAR TAC

/CLEAR AC:L
IL MODE

IREAD TAC

1? MODE

XSTORE FOR TYPING

IPETCH IT

/TEST

ITEST OKAY

ITEST FAILED

IMESSAGE TAG

{ERROR HALT

IEXIT

/SCOPE LOOP

79> EVERYTHING

/SET HAINT AND NO PAUSE

/L MODE
ISET WRITE CYCLE

lHASTED MEMORY

1P MoDE

/GET ENABLE STATES To AC SET GP EU 5:0

ILDAS MAINT REGISTER

/CLEAR ACpL
IREAD STATUS

/SAVE hRITE CYCLE FLOP
/wAS IT SET

/TRODBLE (GO To KRCFLB)

/SET AC) TAC
'

lLOAD MAlNT EEG
/SET Ac=7777

ISET TAC=7777

/SET BM

ISET WINDON To BLOCK MARK
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175;
1762

176;
1763
1755

l76§
17a?
176§
1759
1779
177;
1772

i77§
1774

1775
4779
1777
177§
177?
17a?
1781
1732
1783

1733
1785
1?39
1787
1739
1789

179?
179%
1792

179g
1793
1795

1799
179?

'1798

179?
186?
1891

1832

1863
1884
1825

1869
1537

189?
1869

2253

2754

2755
2756

2757

2762

2761
2762
2763
2764

2765
2766

2297
2775
2771

2772
27?3
2774

2725
2776
2777

3668

‘Sfifll
36$2

agasr~~

SQG4

3635
same

3997

3916
”33:1
3612
3615
3514

3915

'

Sfilé

3M1?

3926
3621

3622

3623

3924

3%25

3926

3927

3935

3931
5332

3633

6&52
7395

1835

6%51
7393

$634
1935
5151
7591

4&34
1122
6151

agsz
$393
6154

~§£¢fi
764a

wRCFLB,

TRC

CLA CLL
TAD

LHR

CLA CLL

JHS I

TAD

LHR

CLA CLL
JNS I

TAD

LMR

LHR

K6646

LOADR
K9940

xAc
LDADR
K4449

OLA CLL
'

xxFR
AND

SEA CLA

JMP i

TAD

JHS l

TAD

TRC

OLA CLL
TAD

LMR

CLA CLL

TAD

LMR
CLA CHA

XFR

CLA‘CLL
JHS I

TAD
LHR

CLA CLL

Jfis I

TAD

LMR

LHR

CLA CLL

XFR

AND

SNA CLA

JMS 1

JMS I

HRCH

HLT

'SKP CL.A

HRCFLP

Kefiea

PNTB

K5916

LOADR
Kfliflfl

KQEQQ

K1993

LOADR
K3349

IAC

HQ&OR

K3543

KZEEB

NERROR
ERROR

PAng Vl‘l

fSET EORNARD FLOP

lCLEAR ACnL
lsENERATE TPEs TF1: TF2 1) SEARCH
Ii) BLOCK MODE

/CLEAR AC9L

xfl> NINDOH

lGENERATE TPB

JTPE. TPl: TPZ

ISET 9H
ISET MARK‘WINDOH T0 CM

IGENERATE TP@» 1. 2

ISET CHK uRB

18) WRITE CYCLE

ICLEAR ACIL
IREAD STATUS

fSAVE WRITE CYCLE

was IT ZEROED

ITROUBLE (50 TO HRCFLB)
/NILL WRITE CYCLE STAY ZEROED

/SET HINUOH T0 BM

x357 FORWARD BIT

ISET EORHARD FLOP

fCLEAR AC!L
/GENERATE TPwo l. 2 1) SEARCH

/LOAD HAINT REG

/CLEAR ACvL

IGET AC) TAC

ILOAD HAINT REG

ISET AC=7777

/SET TAC

xcLsafi ACnL

lfi) WINDOW
/GENERATE TPB

/TP30 la 2

/SET CM

/SET MARK WINDOW TO CM

/GENERATE TPE; 1: 2

/SET CHK HRD

/KEEP WRITE CYCLE w

ICLEAR ACaL

lfiiAD STATUS

/SAVE «RITE CYCLE

/DID IT SET 1% ERROR

/N0 TROUBLE
/TRQUfiLE

/VESSABE

/ERROR HALT

/EXIT

/SCG=E LOOP

24~$a3~7w 1.‘3‘ m 5.31 U! m 4n



1a99«&3 ftfiz DflNTflfiL 72;? “ART X19 Hagyfigy;xzsqsakug
kflfi!
_n&$1
r832

1&1?
taxi
LQ£5
$fl1§
1817
131%

181?
152?
1821
$822
182?
1334
1a2§
mi
13;?
182?
1829

1535
183%
183?
1833
1334
1335
1836
153?
$83?
1339
1543
1641
1842

184§
:64:
1345

1849
1847
1648

184?
185?
185%
1352
1359
1354
1355

1859
1857

1553
185?
1869
1861

+86?
1353
1362

5934

3635

3936

3037
3249

SO41
3642

3943

3944
8fl45

3346

3947
3fl55

3851

3052

3653
3854

3955
3956
3£57

3859

Seal
3962

3963
3264

3665

3666
3967

3979
3971
3a72

SO73

3074

3075
3076

3a77

3106
3161

3162
31MB
3194

3135

31a6
31a7

3110
3111

3112

3113
3114

1&33
4554
4325

1112
6141

6601

329$
766%
@632
7249

3115

3116

1954
3117
1353
6151

73mm
5154

afl4a
7949
5266

2116
5252

2117
5262

791a
4436

4337
6734
i402
7élw
3934

i399

314a

1145
6141

$004
alafl
7Bflfi
ufiflz

5§14
733m

6141

uflfl4

@662

1141‘?

794w
4435

4537

I

ITEST TIMING OKAY GATE

I

TTOKla

/

TAD

JMS I

JMS
TAD

LING

1x0
97am

795a

POP
CLA can

DCA

DCA

TAD

DCA

TAD
LMR

CLA CLL

XFR
AND

82A CLA

JHP

152
JMP
Isz
JMP

SKP CLA

JHS x

4H3 I

TTQKH
HLT
SKP CLA

TTOKl

gTAPE
TRAP TEST

TPTRAP:

LOCTRP:

TPTRBD:

CLA CLL

DCA

TAD

LINC

ESF
97am

7aza

pap

JNP

CLA CLL

LINC
ESF

POP

TAD

321 CLA

JMS I

JMS I

ng15
LOADR
TPEPRE

K6313

REGA

REGB
K7772

REGC

K4149

K2332

.*6
REES

.—1z
REGC

Ifiz

NERROR
ERROR

146

K1439

TPTRBD

14¢

NERROR

ERROR

wpgu1a .itta V>34msfiwsva _ £3155

/GET BM

ISET WINDOW

1/z> MAINT; a> MARK
ISET NO PAUSE MODE

/L MODE

ISET NO PAUSE
ISET MOTION

/P MODE

lSET AC=7777

(SET MONITOR TO DO ONE CYCLE.
IE) TIMING REGISTER

xcsw TIMING FOR TTOK

/LDAD HAINT REG

/CLEA8 ACOL

fREAD
ISAVE TTOK

/TEST

ITEST OKAY

INAIT

/WAIT

/HAIT SOME MORE
wa17

IINVENT SKIP

/TEST OKAY

/TEST FAILED
{MESSAGE TAG

/ERROR HALT

/ExIT
/SCOPE LOOP

/@) ACIL

IE TRAP LOCATION
/SET INST AND TAPE TRAP'

/L MODi

ISET SPECIAL FUNCTIUV

/TRY AND TEAP THIS

/P MQOE

/NO TRAP, BLUMDER.

/RETURN HERE FROM TRAP.

/L ”CO:
/3 SPhC FUV

/P MQDL
/FETCH PROGRAM COUNTER.
/wAS IT SET

ITEST OKAY

/TEST-FiiLEO

4?AG€ 1w



.15195=42_11ézxcawrauLiVast-aga? 11; Maansc 12~oasAaL

1555

1866
$56{
136§
1869
$879
1871
1372

1375

1673
1875

1379
$87!
187?
1379
1889
1881

1882

3115

3115
3117
3129

3121

3122
3123

3124
3125

3126
3137
3136
3131

3132
3133

7212

7462
7§1a
3674

4325

2965
7211

76fl4

'fi935

7959
5177

1fi§3
3937
5464

6976

l
.

TRAPH

HLT
SKP CLA

TPTRAP

/GRANU FINAL END

/

JHS TPEPRE

IS: PASS

NDP

LAS‘
AND K9949

SiA CLA

JNP 177
TAD PNTJ
DCA I ERROR

J“? I OUTPAS
PASSH

pALie v14: 24«rap~7a .11315

{MESSAGE 716

/ERROR HALT
IEXIT

/5COPE LOOP

/fi EvERYTHxNG

ISTART OVER



AWDF%§&;?AfiE‘Qfifl$fict Tififl‘Bhfir 1:. Mfigfigfifi_12m9&gqu

1&33
1&3:
1&3:
133§
1332
113$
135$
15¢!
$5¢§
1392
1393
1594

139%
1 '5

133?
1G§§
13:9
was:
19.1
1912

191?
19:1
1995
1939
19.7

198519 9
191B
1911
491?
1913
1915
191?
191§

313$

313$

3136

513?
3143

3141

3142
3143

3144
3145
3146

314?
3153
3151

3152
3153
3154

3155
3156

31!?
31in
3161
3162
3163
3164

3165
3166

3167

31:031 1

3132
3173

@539‘“

719%

1157
61¢1

mag;
9952
72fifi

5734

@592

7119
3113
1119

9152
7295

#532
1&11
3334

1113
9%12
8625

1325

7gga
@119
1225
e151
vans

1113

7gg4
3113

2334
5§55
5744

HAINT§.

LOADS:

9229
CLA

TAD

LING
AXO

PDP
CLA

J"? I

9595

RAR CLL
OCA

TAD
TRC

CLA

JNS I

VAD

DCA

TAD

AND

DCA

TAD

CHA

AND

TAD

LMR

CLA

TAD

RAL
DCA

IS!

JNP

JMP I

K0956

MAINTS

TEHPB

Kaaaa

MA1NT1

K?723
HAINTS
TEMPE

K9913

TPEPRE

TPEPRE

K3326

TPEPRE

TEHPB

TEMPE

MAINTS
DOMORE

LOADS

._Efik§% ,/g§&§ ? gggggfigykfl li§1§§y IPA :‘gg

/R£TURN ADDRESS STORAGE

/CLEAR Ac: L

ISET MAINT. N0 PAUSE

IL MODE

/LOAD EXTENDED 0R5

XP Home
/CLEAR Ac. L

lEXIT

/RETuRN ADDRESS STORAGE

/waRu TO BE LOADED IS Movgo RIGHT 0mg BIT

/STORE IT

IGET REV QIT
/$ET REVERSE
AGgEAR Ag. L

/SET MAINTENANCE BIT

/SET Ac=7773

/SET TALLY 70 MINUS 5

/GET STORED DATA

/SAVE CURRENT DATA BIT

/S?ORE 1T

IFETCH IT

szVERT IT
fAND IN_CONMAND BIT

/ADD IN LOADING BIT

/SEND IT

/CLEAR Ac

/M0VE NEXY MOST SIGNIFICANT

IDATA BIT INTO LINK

/STORE IT BACK

/DDNE YET

/NQT DONE YET

/EXIT



'/PDP:$2 fafig-OQNTBOL TtaT PART 11: MATNOEC 12~DSGA~L PALlB v141 25.559573 19:55 PASE a;

1917
191§
1919
1922

192;
$922
1923
1924

i923
1929
192?
1928

1929
:93?
493%
1932

193§
1933
1935
1936

i937
1939
¥939
194?
1941

$942
1949
1944
1945
1949
1947

194g
194?
1953
195%
1952

1953

1955
1955

195g
195(
195§
1959

196%
1961

1962

L969
1954
1955

i969

596B

5001
5302
BEDS
5004

BOOB
5296

5907

Sale
5911

SO12

5913

5g14
5915
5616

5917
snag

5821
5022

BEES
5924

5525
5826

5027

5236
5931
5932

5633

SO34

SO35

5636

SO37

534D
5041

5042

SO43

5944
5045

5646

5647
SOSO

5051
5652

5653

5902

@685

4432
7397
1299
3269

1663
3221

2315

5621

?954
9972

764%

5921
7640

12mm
EZEB

5§OO

BEBE

7664
‘7364
779%
5254
4533
1221
.?fl41
3Q24
2221
76E4

729fl
5921
2221
2221

1621
3295

?§O4
7Qw6

771%
59%;
2115
56flé

7949
1221
3221

5921

asnzz

/

/NON ERROR MONITOR DETERMINES IF OPERATOR WANTS TO LOOP 0N ASH FAIL} G TEST

NERR05. D

JMS

CLA

TAD
DCA

"TAD
DCA

132

JHP

LAS
AND

SEA

JHP

CMA

TAD

DOA
JMP

/

IERROR PROCESSOR; SCOPE LOOP»

ERROR§I fl

LAs
RAL
SHA

JMP

JMS

ASCRXT: TAQ
CIA
DCA

IS!

LAS
SHA

JMP

[SE

132

TAD

DCA

LAS

RTL
SPA
JMP

152
JMP
CMA

TAD

DCA

JMP

I

CLL

CLA

I

CLA

CLA

HA1NT1
IAC RTL

NERROS
NERROS

NERROS
ERRORS

REGA

eRRoRS

Kfidflfi

ERRORS

NERROS

NERROS

NERROS

ASCII

BELLA
ERRORS

LSTERR
ERRORS

ERRORS

ERRORS
ERRORS

ERRORS
NERROS

NERRDS

REGA.

NERRDS

ERRORS

ERRORS
ERRORS

/RETURN ADDRESS

/SET MAINTENANCE FLAG
ISET AC 3 4

/GET RETURN ADDRESS

quDATE RETURN ADDRESS

/GET SCOPE LOOP ADDRESS

/STORE IT

/UPDATE DATA

/EXIT
/READ SWITCHES
ISAVE SR3

/TEST AND CLEAR

/LOOPING
/SET ACan1

/ADD NERRORS

/STORE IN NERRDRS

IJUMP INDIRECT LOOP

HALT: PRINT
IRETURN ADDRESS STORAGE

IREAD SWITCHES
/MOVE SR1 INTO Acza

/IS IT SET

1N0 TYPE A MESSAGE

IRING THE BELL
IGET CURRENT ERROR ADDRESS

/INVERT IT

/STDR$ IN LAST ERRCQ

/YES INDEX ESCAPE

lREAD SHITCHES
/IS SR2 SET

IND JUMP TO ERROR HALT

/YES INDEX ESCAPE TO JUOP OUT
ximaEx ERRORS TC SCOPE mac;

/GET SXOPE ADDRESS

/STORE IN TYPE

/READ SWITCHES

INOVE SROZ TC ACw

/IS SCOPE MODE SELECTED

/YES CONTINUE IN SCUPE LOOP

/UPDATE DKTA

/TEST «ITH NEH DOTA

/NO 8LT AC=7777

/SDBTRACT ONE FFQM ;

/$TQRE SELECTED Aaew

/£xIT T: NEXT TEST



AFDP—lZ-Tiflfi cowvaog 7231 PART :1. NA4NDED zanaasaeL

1957
195%
1§g9
1???
1¢71

1972
1§73
Igifi‘

197%
1976
19??

2§i%
2112
2613
2315.
2915

.Pfl16
261’

2&18
2619
2829
2621

5a54

SRSS
5635
533?
5335
3381
iwfiz
9663

5964
5%65

1356
53§7
$629

$333 *

m3
5314
:yzs
I; 6

39.7
5116
§1fl1
sxiz
5113
5131

5165
5136
51fl7
5110

5111
5113
5113
5114
5115
5116
5117

5129
5121
5122

‘5123

5124
5125
5126

5127

5136
5131

5132

5153
5134

5135

5136
5137

5145

7249

1&21
3919

1231
1524

7§55
5§66
1416
3266

1269
?459
5227

.7zqw
45g

322
7645
i112
7512

7912
4363
1233
4§B3
5263
3996
3873

3196

1196
7656

4§57
1186
1974

1516
1¢55
1975
4585

5733

1312
326%

izflfi
793%
5227

1259
1?52
7§5E
5177

1969
4336

1a75
4565

532?

Bfidu

3§U3
197a

ASCII:

DATUHR

OCTYP'

CLA

TAD
'DCA

.TAD
TAD

SNA

JMP

TAD

DCA

TAD

SNA
JMP

GHA

SNA
JMP
CHA

RTR
RTR

RTR

JMS
TAD

JMS

JMP

@

AND

DCA

TAD

SNA

JMS

TAD

TAD

SPA

TAD

TAD

JMS

JMP

TAD
DCA

TAD

SNA

JMP

TAD
TAD

SNA

JMP

TAD

JMS

TAD

JMS

JMP

DCA

TAD

CMA

I

CLA

CLL

CLA

CLA

CLA

ERRoRS
PINT

ERRORS

LSTERR

DATYP
PINT

NERROS

NERRDS

ASCRXT

DATUN

TYPECH

NERRDS

TYPECH

ASCII*7

KEE77

SpACE

SPACE

CRLF

SPACE
M46

Kfilflfl

K249

TYPE

TYPECH

PINT
NERROS

NERROS

ASCRXT
NERROS
M4444

177

NERROS

OCTYP

K249

TYPE

DATUR

TYPECH

K7774

ISET 9(AC)=—1
x557 MESSAGE ADDRESS STORAGE
/STORE IT IN AUTO INDEX REGISTER
xssT RETURN ADDRESS

ISdBTHACT LAST ERROR ADDRESS

lTEST

/SAMF so TYPE DATA

IGET FIRST CHARACTER

ISAVE 1T

x557 1T

/TEST 17

/NUMBER'EXIT
IINVERT 17

xkumsfifiasxxTR
/TYPE GUT DATA ROUTINE
xCHARGE IT BACK

xswAR A: To THE RIGHT

zvovz

IMOVE

ITYPE IT

x557 17 AsAxR

xTng IT

/MUST BE MORE RORDS THAT NEED TYRIRG

ISAVE SIGNIFICANT PART

/STORE woRa

/FETCH IT

ITEST FOR fiw CRLF CUBE
IYES IT WAS

IMO TYPE if

/SUBTRA€T'4%
/TEST FGLARITV
/A00 643

’

xADD 243

/TYPE

xExIT

lGET AQQRESS'QF REGISTER

'/STORE IN TEMP

/GET TEMP

fTEST FOR EXIT

xEQUaLS nab: EXIT

/$$?

/GET QATA

/TYPF 1T

/SFAC£
/TYP: IT

[TYPE RuRERIc DATA

/QETpr ADJQLSS bTuRRGE

/STQR§ 5A¥A T3 R: PRINTEU

xsaT RP TALRY

RAG:_RR
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'
'

'



4209.12 $42: cauvnoL TEST 9442 1;. 441228: 122235424,

2 b2224
22272222
2E2?

222%2 22
2232
2222
22 4

24%;
2236

222;2222
222?
2242
2251
2242
2243
2244

2245
2346
2247
2242
2249
2252
2231_
2252
2232
2254

1277
5357

1363
7224
3323
1357
7224
7522
5343
4525

2124.
5342-
5735
8222
1122
4525

1291
4525

1132
5757

1412
7552
5227
7242

7242
5§66
4357
7366
5224

lTAPE 5
/

HERE:

REDOD

CRLF.

DATYP:

TAO

DCA
TAD

RAL
DGA

TAD

RAL

SNL
JMP

JMS

132
JMP

JMP

TAD

JMS
TAD

JMS

TAD

JMP

TAD
SNA

JMP

CMA

SEA

JMP

JMS
CLA

JMP

CLA

CLL

K1326

CRLF
TYPECH

TYPECH

CRLF

REDU-

TYPE

SPACE
HERE
OCTYP

K6215

TY9E
K2212
TYPE

K9177

CRLF

PlNT

ASCRXT

DATYP

CRLF

DATUH

PALlfl .v241 24.552412 15152

/GET FLAG NUNBER

ISTORE

/EX1T
xRETURN ADDRESS STORAGE

zcaT CR

/TYPE IT
IGET LF

/TYPE IT

/SET To RUBOUT

IEXIT

IGET A TERM OFF OF TYPE LIST
/END OF LIST?
IVES §XIT
[INVERT
IBEGINNING or DATA

INC

[YES 0K RETURN THE TTY CARRIAGE AN:

ICLEAR AC AND LINK
IGO TYPE THE DATA

2422 53

LIVE FEEL



IPDP-éz TAPE CONTROL TEST PART III HAINDEO 12-D3GA'L

2555
2056

2057
2558
255?
2569
2551

2562
256§
2664

2553
2255

2567
2569
2569

2579
2571
2572

2579
2673
2575

2579
257?
2578
2579

2589
255;
2582

ana§
2983
2535

2589
255;
2588

258?
2599
2591
2592

2599
2593
2595

2599
259{
2598

2299

215?
215;
2152
2196

2105
2155

2196

5255

5251

5252
5253

5254
5255
5256

5257
5215

5211
5212
5213

5214
5215

5216

5217
5223

5221
5222
5223

9224
5225
5226

5227

5239
5231

5232

5225
$600
7664
3355

7959
5655
113‘

4555
5669
5895

6556
6541
5212

7296

5929

0656

1:66
1167
3166

7954
1496
1167

3167
7991
1166
3166

1&97
5916
2914

1126
4Q15
2420
4323

@524
2529
4BB6

fi;11
1995
5442

2417

4893
1465
£122

4@24
”120

£542
@417

1935
469$

@999

05266

BELL:

TYPOUTO

RANDO”:

LIMfiEl.

5066

LAS
AND
52A CLA

JMP I

TAD

JMS X

'JHP 1

5955

694§
5541
JMP

OLA

4H? 1

6369

TAD

TAQ
DOA

RAL
TAD

TAD
DCA

RAL
TAD

DOA
TAD

JHP I

9514

1:20
4B;5
2420

4923

0524

2529

4BB6

6111

1455

644%

2417
4363

1465
@122

4024

@120

@543

@417
1695

4535

EXIT

K3166

BELL
K0227
TYPE

BELL

5‘1

TYPOUT

RNA

RNB

RNA

RNA

RNB

RNB

RNA

RNA

RNB

RANDOM

PAL15 v14: 24-552-75 "35:55' PAGE 54

/READ SWITCHES
/SAVE SRBS

I18 BELL SUPPRESS SET

/YES EXIT .

IGET BELL
ITYPE IT
IEXIT

/LIP MTP SETUP FAILED To CL555 TAPE iUNE



Jfiflfirlfi TAFE CflNTRflL 713T PART II:_MAFNDE3 12*055fi‘L

212?
2122
2129

2119
2111
2:12
2112
2113
2115
2112
211?

v211§
42119
2122
2'21

1;“312?
2125
2135
2122
2222
212§
£149
'13?
2131
2122
2134
2135
2152
2132
2127
2136
2139
2142
2141
2142

2143
2143

2221

5222
5223

5264

5245
526§

5227
5272

3271
$222
5273
$274
$275

,3226

2:7722

$321
$352
5323
$324
5325

5224
5397
3319
5311

5112
5313

2314

5315
5316
5317

5322
5221
5322

5323

5334
5325

2514

1126
4224
$129

2542

2222
2523

B524

4996
9111

1435

2442
2117
$514

6561
8243
2531
2995
4%34

1716
6522
3369

2§14
1129
4363

1495

2122
4624

6122

2244
2917
1665
4096

2111
1495
243%

2922

LIMQSZI

LIHQG§0

2214

1122
4224

2122

2542

2222
2523

2524

4226
2111
1425
2442

2517
6314
2521

2242
2421
2025

4224

1716
2522

EXIT

2214
1122
4223
1425

2122

4624

2122
2542

2417
1625

4226
2111

1425
2422

EXIT

21112 V141 , 234522272 15255- P122

'

iLIP TAPE PRESET FAILED TO CLEAR TAPE CONE

xLxP QLEAR TAPE DONE FAILfiD



V/PDP$1! i£it»c&N?RDL 7661'6161 1:. 6416626 13~D$GAPL

214?
2146
2147
2146

214?
2156
2151

2152
2155
215%
2155
2159
2157

215§
215?
215%

216;
2162

216$
2163
2165
2162
2167
2168
216?
2176
2171
2172

2176
2174
2175

5326

5327
533%

5331

5352
5333
5334

5335

5336
5337

5346

5341

5342

*5343

3344
5345
5346

5347
5356

5351

5352

5393
5354
3355

5356

5357
5369

5361

5362

-53¢3

6614

1126

4626
2564
4666

6111

1535
6446

2461

2665
4664

1716
6575
6166
6666

6614

1126
4623
2464

4666

6111
1465
6446

2191
2665

4664

1716
6575
6666

6666

LIHEES,

LINEB54

6614

1126
4623
2464
4666

6111

1465
6446

2461

2665
4664

1716
6575

6166
EXIT
6614
1126

4623
2464

4666
6111
1465
6446

2461
2665

4664

1716
6575

6666

EXIT

PAL16 A v141 24ustpoy6

lLIP STD FAILED TAPE DONEfli

/LxP STD FAILED 7466 666246

15666 _616: 56



zéOi—na fAfit chraoL TEST PART 11. MAINDEC 12-0351-1

2172
2177
217§

2119
218?
2131
21$?
211%
2184
218?

5364

51$?
5366
53§7
5379
5121
5372

5:73
5374
5375
9:76
2327
241a
14a;
5412
$433
¥4fi4
s4fi3
1466
5497
:415
5411
5412

- 5415

5414

5415
5416

5417

542%
..5421

5422

5423

5423
5425

S426
5427
5436

5431
5432

5433
5434

9614

12g

924
0126
@546
1116

zflflfi
2222
2526
234a

-9691

1114

$534
4911

1624
4695'

1992
7561
469%

mean
9914
1129
4315

212a
4623

6524

2523
aqua
6111

15E5
3524
1742
2355
259$
1116
552a
2217

@222
@523
2336
gave

LIHEZQ.

LIHQEI.

9514

1121

4924
$129

954a

111a

zaas
2222

2529

2942
9691

1114

2534
4311
1624
49a5

1902
7551
4039

5x17

9514
112%
4015
2520
4923

$524
2529

4996
$111

14E5
9324
1749
2325

254a
1116
552a
2217
9722

@523-

2366

5x17

.p111e V141

‘

24—Ssaars . 15:33_ :PAGE aww

/LIP TAPE INTERRUPT FAXLED INT Eanl

{LIP MTP SETUP FAILED TO SET IN-PRGGQESS



Inapp1g.iaés CONTROL Tst PART :1. MAXNOEC 12—0351-1

2219
221?
2225
2221
2222
2223
2224

2225
2229
2227

222§
2222
2232
2231

2232
225§
2234
2235

223§
2237
2233

223?
2245
2241
2242

224§
2244

2245
2249
2247

12245

2242
2259
2251
2252

225g
2254
2255
2255

2258

225?
2269
2261~
2262

2269
2264

2265

-22256

2264

5435
5436

5437
5445

5441

5442
5443

5444

5445
5446

5447

5455

5451
5452

5453

5454

5455
5456

5457
5455
5451

5462

5453
5464

5465
.5456

5467
5472

5421
54??
5473

5474

5475
5476

5427

5552

5521

5522

5523

5524

5525

5556

5527
5515

5511

5512

5513

”5514
5515

3914

112a
4524

5122
9549
2322

9523
9524
4095
5111

1355
5446

2417

4§32
5522
1745
1415
4$2fl
2217
0722
5523

2352
3502

2914
1129
4552
1293
2§59
1524
6252

2215
5223

2561
2253

1651
4226

2111

1505
2542
2417
4262
éfili

1542
2622

1207
2205
2323
4522

2222

LINDEQI

Llfififiga

5514
1122

4524
5122

5542

2522
2523

5524

4525
@111

1955
2442

2417

4932
2522

1742
1116

4525
2217
2722

2523
2355

EXIT
2514
1122
4255

1453

2552
1524
5252

2215
5223

2521
2255

1551
4256

5111

1525
2442

2417

4552
4911

1642
2522
1727

2225

2323
4222

EXIY

RAL13_ V141 VE“MSEP~79 15:55 PAGE 53

ILIP IAPE PRESET FAILED TU fiERD 1N PROGRES§

_/LTP $LCS(MTB«BM55EARCH) FAILED TO zdfiG IN FHOGRES:



zapa~a2 ?A8£ ceNIRQL TEE? FART xx. nxzfiafig 12-939AfiL PAan. v;A; zn-sapgza 15155 _PA$E $9

2“»? 5§L9 fl£$4 L1H61?s 99:4 fLIP M115 C25 PIN s: FAILED T0 3 1* PRGGRESS

am :51] 1.12.43 112”

2:211 52.22% 44.5235 ”‘5

gm; 555,21 “6.11991 “‘1

@Abz 9§62
6546 6540

2911 291*
1§4E 1645'

2362 2362

4396 game

14fl5 .}555

3:47 * @547
AM“ AQM
gaze 2322
l7fl7 1797

'3295 zzzs

49 g g g 43,30



Inna-2; fan: CONTROL Tgsr PART 11. MAINDEC 12~035A~L

229;
2292

2295

2299
2295
2292
2297

229§
229?
2329
2321
2322
232;
2394

2335
2329
2367
2325

239?
2319
2311
2312
231§
2314
2315
2319
231?
2318
231?
2329
2321
2322
2$2§
2524

2325
2329
2327
2326

5544

5545

5546
5547

5550
5551
5552

5553
5554

5555
3556

5557

9566
5561

5562

5563

5564
5565

5566

5567
557%

5571
5572

5573
5574

5575
5576

5577
565M

5651

5692

5603

5694

5665
5656

5607

5619

9914
1122
4223

1@13
4&1?
1343
2921
1214
2524
4624

1296
6542
1116
4922
2217

2722

2523
2§92
2222

.9914

1122
4223
2a13
4917

1§49
3691

1114

2594
4224

1746
6¢4E
2922
17E?
2235
2§23
4222

2022

LIM91§a

LIHfllsa

2214
1122
4223

1913
4217
1348

@991
1114
2524
4224
174%
5242

1116
4222

2217
2722
5523

2363
2x11
2214
1129
4923
1213
4217

1§42
-66@1

1114
2524

4E24
1742
6242

2222

1727

2225

2323
4222

EXIT

_PAL1@ _

v14: 24.55927; :2155

/LxP pHK 0K FAILED TD 2 1N PRCGRESS

ILIP CHK 0K FAILED TO B PRQGRESS



,kar=wz 11?: caazaay TEST PtRT :1. 11111;: 12~1331n1 '“9111g»1 1111
‘

séaggaa1ga, 1511: gas: 51

2129
_

23:? 5611 8514 LIM617. E914 ILIP H113.C16,H1 wRITE CYCLE ($1 FfilLLD T0 6 Im PRQGRE§S

233% 5512 1126 1126
2332 5613 4315 . 4¢15
233% 5114 6161 6161

2331 5515 6§40 6341
2335 9516 9361 9361
233$ 5617 6649 _6649
2337 5125 19¢1 1@61
233§ 5621 4127 '4927
2339 5122 2211 2211

231! 5623 2505
‘

2935
2341 5624 4953 42a:
2342 5115 31a3 . 3113

,2143 5521 1405 14a5
2313 5627 4952 . 415m

331$ 553$ 6951 6151
2346 5631 4925 4996
2347 5632 2111 $111

23! 5:33 15%! 1325
23* 9534 1445 9449

23*! ms 2.417 2417
2331 $536 4?99 4666
233% 5637 4911 4a11

~23$3 564B 1¢40 164B
23:: 56¢1 2922 2922
235? 5542 1797 17z7

2359 5645 2215 2215
2397 5644 2323 2323

21:1 5645 4965 4912
2339 5&46 saga EXIT
23;? 5647 9614 11Ha18. @914

_

,

/L1P STH FAILED TAPE HORD =1

2361 5659 1426 - 1129

2312 5651 4923 4923
2363 5652 2427 2427

2365 5653 4096 4255

236? 5654 1111 9111
2369 5555 1465 -

-

14a5

2367 5656 9442
,

e441

236§ 5657 2&u1 2491

236? 566% 2665 2095

2375 5661 4527 . 4027

2371 5662 1722 1722

2372 .5563 9375 @975
2373 5664 6109 6199

2374 5665 1159 EXIT

237? 5666 u@14 LIM21?o @E14 . x11? STN FAILED TAPE wURD =1

2376 5617 112% 1122
2377 5573 4523 4923

237? 5571. 2927 2427

237? 5572 4zae 4mae

2350 5573 @111 $111
2381 5574 1405 14g5
2382 5575 9341 @443
2383 5576 24:1 2491



1909, a tgfigifinNTBaLA328¥ Pia! II: HAxwozg 12sDaGAsL

2385
238?
2389
236?
238§
258?

5677
5752

5751

5792

5703

57a4

ages
4027

1722
B475

ogaa
fiflflfl

2fl55
-

4Q27
1722
a475

69am
ax:7

PALlE .Vl93 " 53~anr-rw 1317;} (Ayn. any-1.“;



;I§9?é§2.iA:: QQHTROL TEE? van? :1. HAXNUEE 22*633A*L

5155

5136

:5zfi7
5133
‘57I1
5712

:5713
‘5114

‘57I5

3716

$717
$125

$fl£1
£fl£2
5123
‘3734

£725

$726

5227
5739
~5231
5732

5733
5734

5735

5756
9737
574a

5741
5742

5743
5744

5745

5746

5747
5735
5731
5752

5753

5754

'5755

5756

5757
5760

5761

5762

5763
5764

5765

5766

5767

577%

$514

;z;2a
4a24

3:26

-fi$§n
2717
2224
4524

1707
9714
@523

4966
-6111

1495
B535
250a

@914

112%
4604
5124

9142

9222
£591
1349
5991
1114
B504
4988

~7777
$116

9:17
w;14
9652

$91:
$339
4615
$122‘

1946
H61#

1729
'4603

7777

@116

fl117

@900
6614

@536
4015

U12?

1543
9914
172E

LIHBZZI 9614

1;2u
4924
$125

9549
2717
22a4

4224
1727

@714
2523

4&56
3:11
1:35
:Enaa

'-tx4¢

LIHBZS:

LCMEUQ.

LCHgml,

5914
1129
4634

$424

0149
2222

$501
1349

9961
1114
6534

4aafl

EXITA
Raine
RiEc
-fitcn'

£711

EE14
@330

4615
0122

"134a
Déa4
;722

agaw
EXITA
REGB
REGC

EXIT

@214
@530

4z15
@122

1348

B§1a
172%

m”
,7

V111. zfig-Efia‘ia mféfé

ZLIP TAPE WORD TGGGLES FAILED

ILIP DATA BREAK FAILED
zeaea mama mama

ILCX MARK FLOP

xeaag EGZE

/ch MARK rLop TAPE PRESET FAILE?
/$E€i

FAG£”€E



x on “a TA?! GONTSOL Izsr aAaI 1;; «Alflnzg 12-935‘.L PILze V131 é4_sEPv7z

2445
2446
244?
2449
244?
2455
2451
2452
E45?
2455
2455
2459
2457
245§V
245?:
2469
2461
245;
245;
2454
2455
246§
2457
246g
246?
2479
2471

2472

5771
5772
5773

5774

5775

5276
5777
6036

6961

6692
6663

6985
one:
6956
5537

631a
6311
6512

6913
6314

6315

6616
6B1?
6923

6821

6922

’6923
6624

4924
9429
6543
2822
2523

6524
4635
9111
1565
$469
7777

aaxa
zflfla

6514
1126
4824

@125
$545
6417

1695

‘@66
@111
1435
9146
2517
4623
£524

@938

L3Magg.

4524

”125
254g
2622

@523
9524
4Ba6
”111
14a5
@426

EXITA

Riga
EXxT
99:4
112a

4fl24
0129
954a

6417
16fi5

4996
91:1
1405
9‘40

2&17
4023

9524
EXIT

/L1P TAPE-DONE FAILED TO SET

15:5g'7 P¥§%’52Q;
,‘flflwflw,



7222.12 266: éaxvfifiu  7281 PARY :1. fikffiaté 12~6366v1
2675‘
2474
2675

2476
2477

247Q'
2275
2432
2431
2482

2517
2518
2519
2529
2521
2522
2526

2523
2525

2522
252{

6629
6226
6227
6236
6661
6232
6633
6264
$935
6856_
'§537
6242

6641
624
664

6244
6245
6246
6647

6053
6251
6652
6653

6254
6255
6255

6257

6262
6661
6662

6263
6264
6665
6666

6667
6676.
6271

6272
6273
6274

6275

6276
6277

6106
6101

6122
6103

6124

6125
6126

6107
6110

6111
6112

6014

1122
4625
1604
421;,
1623
2442

$662
4224

1746
6642 _

292
172
2225
2323
M068

6&14
1i16
4624
2123
7567
6767
6742
@311
2275
2225

2642
fléfll
1114
2504
2222
2214

1116
4224
6163
7562

6262
6242
2611

2621
1214
6264
B906‘
2014

2424
4215

2122
1349
2§I4

6691

LIMElZo 9914
112”

LINHXQ.

LINMXZ,

LTMEQ‘.

4225
1664

4311
1§23
2442

6621

.1214
2526

4024
1749
6242
2222
1787
2226

2323
2x1:
@216
1116
4024

6123
7567

6767
6749

6211
2275

2235

2642
2661
1114

0564
"EXIT
2016
1116

4224
@103

'756E
6262

6642
2411

2275
@627
2442

0623

1114
2:24

EXIT
2214
2424

4215

ggga
£362
231%

26212 v341
.

222222672 13253

7112 END INST FA1LED To 2 PROGREsS

[LIN IAC'7777 DXR=REV FAILED

/LIN TAC=flfifiw DIRSFWG FAILED

/L!T MARK CLCCK FAILLU TS QEaLHATg 123

'226: 66



{POP-$3 tau: QONTBfiL TEST PAR! 11: HAINDEC 12-936A'L

252E
252?
2539
2531

g

2532
253§
2531
2535
2539
253?
2538
253?
2549
254;

6113

6114

”A115
6116
6117

6120
6121

6122
6123

6124
6125
6126

6127
613a

17B3
1§4Q
@901
1114

flfifld
4924
174%
@705

1965
2281

2465
4¢24
2963

.aeza

1733

1§¢n
a¢a1
1114
z594

4924
.1740
9755

1§55
2291

2455

4924
2963
EX!T

PALlfl v14; ZSHSEPF7fi 1?35? FAQE 6§91



(POP-11 112: GDNIROL 1:87 PART zx._MA:~D:c 12roasa-1

2!£2

2543
2544

2545
2542
2547

2546
2545
255%
25!;
2552

2526
2565

6161

6132
6133
6134
6135
6136

6137
6145
6141

6142
6143
6144
6145

6146
6167
6136
6151
6152
6153

6154
6155
6156
6157
6165
6161

6162
6163

6164
6165

6166
6167
6176

6171
6172

6173
6174

6175
61?§
61??
620E

62D1

6222
6253

6264

6265

2214

2623
4611
2414

6549
7942
2365
2122

Z§12
4666

2111

1425
5446
2215
a 14
£_23
§¢23
9551
3203
1642
764%
6214

1793
1346
6661

1114
6564
6262

2914
-£323
4925
6521
2263

1549
7646
2425
2216
4fl51
221?
2516
6446

0661

1114
6504

666;

LCHXBQI

LCMXG}.

Lcneaz,

@514

@623
4611

@414

6542
7646
2365

6122

B§1E
4066

6111

1505
2446

2x17
6214
5626
4B23
6561

2263

164%
7666

2214
1761

1349
6661

1114
D5fi4

2x11
6614
6323

4223
6521

2226

1246
7646

2425
2216

'4EE1
2217
2516
B446

flbfil -

1114
_fl5fl4

:EXIT

6111a ,v141_ 24~§§P§EQ

ILCS IDLE > SEARCH FAILED

IL$5 §EARGH > BLOCK FAILED

/LCS §EARCH > TURN AROUND FAILED

lfilfifi PASS 94



1902-13 TAfit-GQKTEOL $551 213: :1, HAINDEC 12woacA~L PALla V111

2529
2589
259»

2591
2592

2599
2595
2595

2599
259?
2599
259?
2629
212;
2622
2603
zeafi
262$
266$

2197
262g
262?
2619
261%
2512
261$
2613
2615
2616
261?
2512
2619

2629
222%
2622
2523

2623
2625
2626
252?
262§
2629
263?
263;

6206

6297
6219

6211

6212
6213

6214
6215

6216-
6217
6223
6221
6222

6223
6224

6225
6226

6227
GESE
6231

6232
6233
6234
6235,
6236
6237
6249

6241

6242

-6245

5244

6245

6246
6247
6252

6231

6252

5253
6254

1255

6256

6257
626%

2214

2523

4624
2522
1942
B122
1725
1294
4275
4211
2414

2542
2991
1114
2524

9922
2214

2323

4622
1517
2513

497a
4993
1213
4227
2224

4226

2111

1595
2542
2222

2214

2§25
4223

1213

4276
4211

2414
2542

2921
1114
2524

2222

LCMEG3.

LGMEBQ.

LCMflflfi,

2214

0323
4224

2522

1942
8122

1725
1694

4976
4211
6414

9542
2661
1114
2524

EXIT
@214
6323
4222
1417

2313
4976

4933
1613
4927
2224

4626

@111
1925
944a
EXIT
2214
@323

4223

1213
-427e
4211

e414
2542

@621
1114
fi5fl4

5x11

29f$EP~7E

ILCS TURN AROUND > IDLE FAILED

/LCS BLOCK > CHK NRC FAILED

ILCS CHK WRD > ELLE FAILEG

15:55 FAUE 63



”29652:: f»;
‘

2532 =3

263§
2634

'

2635

2659
2537
263§
263?
2649
2641

2642
2649
2644

2645
2649
2&4?

2548
2549

2659
2¢51
2652

265?
2599
2692
265§
2557
2559
265?
256?
2651

266?
266§
2664

2565
2669
2667
2668

266?
2672
2671

2572
2679
2679

Chafhbg its: 24

@914
9325
4fl23

Bfifll
2263

1642
794%
1164

1465
4?58
1524
$253

1151
4QB6
$211
1495
@522
BEEB
9614
2214
734a
1422
@573
4925

164a
2421

3654
4935

164%
22392
554%
1722
4514

1221
544%

2421

a§9$
7777

@351
2115

u;16
flflmfl

LCMBGQ,

LNMlGl,

i" U" WWW 13936”
..

,
. 362:2;

’

2214
2323
4223

9521
2223
1252

7942
1124

1495
4232
1524

2253

1151

4226
@111

1425

2922
sxxw
2224
2214
7342

1422

0273
4225

1666
2421

2254
4225

1242

2222
5442

1722

4214
1721

2442

2491
' @339

ExiTA
K7777
REGA

REGB

EXIT

_zia: 2§§522~22 "1$:§é'~"25§£~59

chs §€A2ca > IDLE cara+13 FAILED

fLRLi LREI EN TAG; EN TB: 0R LOAD TAU

lflfififl 300% 3355



,3333333 3332'3333333 T333 3337 :13 3313333 13.333111

23W5
3333

3336
3337
3333
3331

3342
'3333

3334
3345
3336
3337

:3
3352

3333
3334
5355
3336

3314

2323
3323
1331
2395

4337
3124
3543

3931
1114
9534
3333

3314
2716
3315

3122
1343
2722

1124
3543
3761
2935
4636
3111
1435

3593
9236

3914

2422
4934
3124
3143

3313
3116

1635
1343

- 2227
3240

6334
'

6§54
7843

@691
1114
3534
4993

7777
@116

@117

fififid

3314
2424

4315
0122

1343

LHMIBZa 3514

Lwnlfific

LHHfiflga

LTH9991

2923
4323

1331
2335
4337

3124
3543

3331
1114
3534

2x17
3314

@716
3315
3122
1343

2322

1124
3543

9761
24B!

4946
3111
1435
3439

EXIT
0314
2522
4934
3124
3143

3313
3115

1635

1319
2227
3243

6354
6454

7342

3531

1114
3534
4333

EXITA

REGB

REGC

'EXIT

3314
2424

4315

3122

1333

33113 3333 244333333 15133 .313: 37

ILTS PHASE GATE FAILED

ILHN MARK WRITE GATE FAILEQ

/LTR DATA CHANNEL 338 3. 4. 8 FAILED
/4213 3163

/LTT MARK CLOCK FEILiE ’3 GE tnATt T»:



"
'

‘ 1.“; :9 9L ‘ 9AL-1ff ”#41

1323”
-

,215i
15421 a§14

”@732
”£422 1763

@314

12736 1:423
1340

1793

"2133 ‘1424
.0961

13‘”

#2136
11425 1114 _

”531

”2756
,9426 $594

1114

12?37 “£127
4zz4

95”“

;3733
439 1743

482‘

‘32:?
19431 27B5

174m

;g749 13332
1605

@795

$3741 _,$.33
22u1

1615

73742
.1434 2485

22a1

£745
14445 4924

2465

1§$§b 265a
4024

2050
.ai'a

“

‘3 A, ‘9457 a?”“ _ EXIT



’PDP-lz 745E CONTROL TEST PART 11. MAINDEC 12—6364-L

2745
2746
2747

2749
274?
2752

2751
2752

2753

2755
2755
2756
2757

275g
275?
2762
2761

2762
2763

2764
2765
2766
2767
2768
2769
2770

2771
2772

2773

2773
2775
2776
2777

2779
277?
2766
2781

2762
.2783

-2769
278?

6446

6441

6442

6443
6444

6445

6446

6447
6456

6451

6452
6453

6454

6455
6456

6457

6466

'6461
6462

6463
6464

6465

6466

6467
6476

6471

6472

6473

6474

6475
6476

6477
6566

6561

6562
6563

6564

6565
"6526

6614

2526
4Z14

1116
6546

6617
2516

2905
2246

6661

1114
6564
4624

1746
6517

2516
2466

7777

6116
6666

6614

1525
4624

2522

194“
6122

1664
5442

6215

4666

6111

1565
6446
2417
4666

1517
2411

1716
fiQfifl

LTN1017 6614

2523
4614

1116
2549

6617

2516
2465

2242

6661

1114
6564

4524

1746

6317
2516
2466

EXITA
REGB

EXIT
6614
1525

4624
2522

1646

6122

1664
5440

0215

4666

@111
1465

6446

2417
4260

1517

2411
1716
EXIT

PAle V141

’LTS LXNE CGUVTF“ V¢E_EC Tc CSUHT

lfiflflt

/LMU TURN ARND. 66 FAILED TO 6 46T16:



IfiDP-Lf‘ftifi'ddnrfifierftsr PNWT‘II. leNHEG 125335551

2759; ‘f: 5 5515‘ KoTTZW;

2752' “',‘ 1 :5
27EEJ 5 94

MOTTSHI

IREGME’:

5514

1525

4524

@120
5545

2522

5523
€524

4556

5111

5455
5545

2417
5555
5515
1724
1117

1645
5x11
5514
‘525
~55:

1422

4525
2217
5722

5523
2345

9961.
1114
5554

5&24
1745

4555

4515
1724

1117
1545

cxxv
5514
2214

4934
2955
4555
5111
1455
5445

2417
4023

1511

5624
4&3?

.2752
4QW¢
5x515

#fit1fi’ vilfif 2¢;g55+75 15,55

ILHU TAPE PRESET FAILED T0 5 MOT105

/LMU CLR PROGRESS FAILED To 5 MOTION

/LRL TF3 FAILED TO SHIFT RHB

/%fl$% 5555

PAGE 69



[pDP-12 TAPE CONTROL TEST PART 11. MAlNoEc 12-DscA-L PAle V141 24-sEP-79 15:55 PAuE 59—1

2341 6576 @116 REGB

”2342 6577 @117 REGG

2849 5509 gage EXIT



(POP-$3 TAP! CONTROL TEST PART II: HAINDEC 12-6361-L

2844

2845

2142’
1121
113?
éfififi
qafifi

@614

2214
45fi5

1643
2722
1124
3549
13a4
4922
2762
4366

0111
1565
9440

2517
4023

1611
3524
4qam
7777

0116

e117
swan
0914
2214

4a24

2253

2391
0375

2491
934E
@931
1114
3504

4036

7777
Bxxé
9117

@114
@fl46

afleg

v914
221¢
4014

1791
U440

2401
2549

-E¢91
1114

1594
4224
ZQfiS;
54¢fl

REGMEQo aw14
2214

.REGMBVI

REGMLZ:

4925

1646

2722

1124

@547

1424
4622

2722

4626

@111
1425

2446

2917
4923

1211
@624
400%

EXITA
REGB
REGC

EXIT

2014
2214

4924

0253

2421
.0375

2401
B340

9961
1114
2524

406%
EXITA

REGB
REGC

REGD

REGE
ExlT

2214
2214
¢fi14
1761

@442

2421
534%

@621

1114

$224
4224

aflfi§<
Skwfl

PALlfi V141 24-3EPh7B 15:55 PAGE 79

NEITE LD Rwa FAILED TC Suer Rva.

ILRL TB+TAC=TAG FAILED
/zaze Beam mama smug

/LRL LOAU TAC FAILED TPS: SiAREH

./%fi@fi



{POP—12 TAPE CONTROL TEST PART Ila MAINOEC 12-03GA'L PAL12 V141 24-322-72 15:55 P155 72-1

289? 6667 2325
_

2325

2920 6672 2122 2122
2921 6671 2312 2312

2922 6672 4222 4222
2923 6673 7777 EXITA

2925 6674 2116 REGB

2922 6675 2222 EXIT

2929 6676 2224 PASSM. 2224 /T212~PART 2 PASS-~(PASS)

2927 6677 6361 2361

2929 6700, 6255 6255

292? 6721 2221 2221

2915 6722 2224 2224

2911 6723 4262
'

4262
2912 6724 4222

_

4222
2913 6725 2123 2123
2915 6726 2322 2322

291? 6727 7777 . EXITA

2912 6712 6265 9458

2917 6711 4444 4444 xRETuRN T0 LOC 177

2916 -

291? 5712 5214 WHEN. 2014 /LCS WRITE CYCLE FLOP TEST FAILED

2925 6713 2323 2323
2921 6714 4927 4227

2922 6715 2211 2211
2923 6716 2425 2425

2925 6717 4223 4223

2922 6722 3123 3123

2929 6721 1425 1425
2927 6722 4226 4226

2925 6723 1517 9
1917

292? 6724 2242 2242

2932 6725 2425 2425

293; 6726 2324 2324
2932 6727 4226 4226

2933 6732 2111 2111

2934 6731 1425 1425

2935 6732 2522 2422

2939 6733 2222 EXIT
2937 6734 2214 TTOKM. 2214 /LTS TIMING OK GATE FAILED
2935 6735 2423 2423

293? 6736 4224 -

, 4524

294? 6737 1115 1115

2941 6742 1116 1116
2942 6741 2742 2742

2949 6742 1713 - 1713
2944 6743 4227 4227

2945 6744 2124 _' 2124

2949 6745 2542 2542

2947 6746 6621 2621
2948 6747 1114 1114

294? 6752 ”524
_

2524

295? 6751 2222 EXIT
-

2951
'

2214 TMATBp 2014 /LRE ThA FAILED 70 11CREMENT uURING TAPE SKFAKn

2952 2225 2225

295§ 4224 4224



TRAPM. 9924 {TAPE TRAF FAILED
» 2251 ‘=_ zaaaa

A
"’

g: 2.12: ‘L Mm 1,
,

A
v

.r;
'<‘ « .n ." 5 w» z W

‘

.

m7
. A y A ,

w
w

.
.

.

-_.



11111111
11111111

11311111
11111111

11111111
33351131

33311133

33331333

11311111
11111111

11111111
11111111

33313111
1111111“

11111111
11111111

33:71‘1111‘14

34331143

344‘ 334

44131111

33131111

33311131

ifififlfiflfifi

13111133

11111111
11111111

13113333
33111131

33111333
33333331‘

11111311
13111333

11111111
11111111

13313.31
«1111133

33113333
13333334

11111313

11111331

13113531

*1111fi1

13111313

11133311

11111111

111111111

31131313

11313311

31333333
33333333

11111111
11111111

11111111
11111111

43333311
33333333

11111111

11111111

11111111
11111111

33313133
33313133

11111111
11111111

13331333
33333133

11111111

11111111

'11111111

11111111

11111111

11111111

11133111
33311311

33333131
13313311

33333313
33331333

'11111111
11111111

11111111
11111111

11111111
11111111

:11111111:
33333333

33333331
33333331

333133 31

33333331

33333331

33133331

33333331

33311331

11111111

11111111

11111111

11111111

‘

maladavafwfirfim 11:1 1111
§

1111111 111.1131 f

11111111

11111111

11111111
11111111

11111111

11111111

11111111

11111111

11111111
11111111

11111111
11111111

31131111‘
11111111

11111111
11111111

43113113
11111111

11111111

11111111

11111111

11111111

31111133

11113111

11111111

11111111

i311117

11111111

31111111

13333111
11311131

11111111

13331131

13331331
33131331

11331331
13333111

33113331

,11111111

11111111
1"11311

33313331
13311331

13333311
33111331

11331331

13131133

11111311

11131111

'11111111

11111111

11111111

11111111

3133 N14; Iii—V

11111111

11111111

11111111
11111111

11111111
11111111

31311131

31331331

11111131

131533 31

31111111

33311111

31331313

11313111

33111111

33131111

31111131

11111111

11111111
11111111

11111111

11111111

24.12.“”13”“
“#5”

11111111

11113111

31311133

11313131

31111313

11313111

31313311

33313333

11113331
31133311

11111111
11111111

31313331

11113133

11111111

11313311

11111111
11111111

11113111

11111111

11111111

11111111

11111111

11113111

11111111

11111912



14-53%3%”

za¢azze3
22122259

11111111

11111111

11111111

11111111

IIITTIII

IITIIIII

11111111
ITTtTTIt

IIITITII

IIITTIII

ItTITITT

IITIITII

ItTITIII

IITTTTTT

fittTTtIt

TITTTTTf

fiififi33i§2

@flflfiflflflfl

fififlfiflflfifl

11111111

11111111

ITIITTT?

TIITTTTT

TTTTIITT

11111111

11111111

11111111

IItITTIT

$111171?

11111111

11111111

TTITITI‘

ITTTTTtT

11111111

TTTITTIT

aaéwmzae
19112211

11111111
11111111

11111111

11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111;
11111111

IYIIIITT

IIITTTIT

TTTTITIT
11111111

@ngegaa
mannaaea

11111111
11111111

11111111
11111111

IITIIItI

111111111

F‘tItitF
11111111

11111111
11111111

11111111
11111111

ITTITIIT

ITTIIITT

11111111

11111111

11111111
wannaana

11111111
'1111$111

11111111
11111111

11111111
11111111

11111111
11111111

11111111

ITTTITft

11111111
11111111

11111111

11111111

11111111
11111111

91956101
@1111111,

11111111.
111t1111

11111111
11111111

11131111

11131111

11111111
11111111

11111111

11111111

11111111
11111111

11111111

11111111

11111111
11111111

‘aaéawaga
11111111

”11111111
11111111

11111111
11111111

11111111
11111111

1111111?
11111111

11111111
11111111

11111111
‘111111112

1‘111111

ITITTTT?

11111111
11111111

aazasana
TIIIItIt

11111111
11111111

11111111
11111111

ITIt1311

Ittttitf

11111111
11111111

11111111
11111111

11111511
11T3131$

11111111
11111111

11111111'
Itiith‘

£311
’99&'

0651

act:

”1&1:
191:

3311‘
Hill-

5549
6399

1559
ll)?

SQE‘
1:11

:11:

1111

3&1»

3661

313%fi???%IV¥¥3¥Q~¥1Sfifiu§wu-1;-~va15311131111.:y11iiflifidv



[POP-ll $55: coufaoL 1:5? nanT 1:. MAINDEC 12-oscA-L

ASCII

ASORXY

Axn

racy;
BELLA
cause
06176

gLa‘
60!
CR r

D*.9"
DAIYP
DELAY

nogoaa
ERRQR

ERRORS
ESF‘
Ext;
tx§75
HERE

gangs
xflafi§
sews?
Kflfiifi
39811
«9933
K3613

géfiié
xgair
K9926

5&845
gfififig
KfiEFF

Kfiiflfi

53133
Kfiififi

Kfi1?7

gaaag
HERE?
Kfi312

K3215
xaa§e

Kfififlz

Kifififi
51526
Kldmfl

K177

Kazan
K246
KSEEB

33922
K3fl4fl

$954
5527
‘~".A

H~L4.

5299
e;fi3
9144
6:76
29:1
£91?

5157

5;!9
5166

0126
5155

363?
5621

ggeq
fiééfi
?777
5142

999$
fiééfi
@355

a§xa
9453
3166

@196
5933
afifi?
$233

agss
age:
aa?s

3955
a§57
3661

$;%2
aQSe
9394
$13:

fi§$fi
aao5
@372

5&7:
ag77
9145

913?
e@§a
ears

a147

a1¢1

aé44v

K§4fifl
K3429

K3427.

K§44fl
K3700

K4600

K3149
K5213
K4449
Kaeaa

«999$
K6225

K6946

K7925
K?§SB
K7642

K735§
K2492
K7757
K7779

K2773
K7774
KT???

Lenses
Lemma;
Lcneaa
LCMfiB§
Lemaag
LGMSEfi
gcuaag
LFMX9?
Lcmxa;
Lcseag
Lcsfifl§
Lcseaa
Lcsfiaé
LCSE§§
Lesafi§
LGSBfié
chazz
chefi;
LIAwag
Liszaa

Llaaeg
Limaaa
LiMflfil
LIMBEZ
Linavg
LGaafi
Linens

Llnneg
LIMEE?

9925
B164

9165

a;54
5:23
6293

@953
3992
@122
and:
3979
@155
9667

@947
6959

6157
0171

eggs
9162
9954

2:11
9375

3351
,5765

5102
axes
623a

éazé
seas
5261

é???
@147

1513

1593
1577

1&3:

1§61
12§$
2396

1321

139?
@121

937$

~a522
5956

5233

5261

5§ar
5326

5345

5§54
5910

PALlG

Llnfizg
LIMflw?
LYM51E

L1Hw18
LIM019
L1H915
LIHELZ
L3M01§
LIME19
Lxmnaa
LIMflaé
LINaal
szaza
wac
Lmexl
LINMXZ
LIPBEQ
LIP9@%
LIPDEZ
praga
LIPEES
LIFEE§
wameé
LIPazr

LlpmaQ
Lipaga
L1P@19
L1901%
szeiz
LIP91§
L;p@;§
LIPfll?
LZPfi13
LIPfilfi
LIPQZ?
Lxfiazs
LMHHZ?
LMR

LOfiflR

LOADS.

Loc179
LDCA

LDCC

LOCJ

LOCTRF

stgaa
Lvafiwfi
erzzg
Lrnzeg
LTM191

LTREQ?
LTSla;

V141

5§35
5464

5516

6E2:
5544

5567

5911
5¢47
5666

5765

5225
1367
1422
6141

6247

6E66
@202

6231

$264

0313

9544
B493

@427

$566
@592
6524
$556

@929
6636
3677
3763

1041
1116
1142

11?2

$223
6365

6151

Zfiaé

3144
6176

2459

1392
3133

3&65

5924
2274

6414
saws

6443

2231
2324

24-SEPw79

TEffif

Lumiaé
LHBIZE

LhBlfif
LNMlEi
LNMifiZ

LHlefi
LUNiZZ
LWN164
LWNORM

Lwaag
MElZfi

ME22%
mgavz
Mlflfifi

MZEEZ

Mflfl
, M3444

MAINTi
MAINTS
MUTSTI

MOVSTZ

MUTSTS

MOYTlfl
MDTTEM

MDTTSM

NfiRROR
NERRQS

OCTYP
OUTPAS

PASS

PASSH
PDF

PINT

PNTA

PNTB

PNTC

PNTJ
RAN

RANDOM

RiDC
REGQEQ

RESEfié

RnafiwQ

956212

REGA

REGB
RtSC

REGC

REGE

Rch
REGM®4

35:55 93:: 76.5

lguw
@172

2157

2224
béfiS

6333

5;47
2;26
21¢4

2E2?

Zéfil
3&53

El§2

a;24
@125

@151
8974

a?52
@932

3134

2§54
2492

2425

6964
55a7
6532

@336
swam
5136

.3264

@965
5676

@EQZ

a§13
wage
@961
3M6?

fi@éé
9945

5216

5;43
2467

2521

29%?
2972
@115

@116

7117

9114

@B46

'fl;2fi
655é



m1 mw‘1e1.,. nammfi-rfiw77_ix-L Wfiw Vie: ‘éh-Islsfim my use me
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RM? WW1 *fi
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1821!
ascRxT
1x0

BELL
BELLA
cease
57175
21R
can

GRLF

DATUN
DAIYP
DELAY

DONORS
ERROR

ERROR§

ESP
ExlT

1x171
HERE
K2122
K9993
«ICE?
21912
13911.

K! 12
RE 13

K3516

K5917
Kflfiafi
KBQ4B

KflEBG
«6977'
K6153

K3156

K6165
K9177
KEZDE
K9207
K9212

1'6
1946#'

597

122
1227
157a
1777

137
527

747
1996

1912

1974
1421

19221

659
1998
1589

85

1919
951

517

2375
2124
2867'

321

22267

86$
1727

1171
139i,
164#

167$
156$
Blfl

917
1543

461

1271
832

588
1264

1268

1132
992

1256
1217

87#

121$
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