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1. ABSTRACT 

~he tape control diagnostic is designed to completely test 

the TC-12 tape control logic on a gate by gate basis. This 

program requires that at least one (1) Linc tape transport 

be connected and that the computer be throughly debugged. 

All communications between the program· and the operator are via 

the teletype. See appendix A for a detailed description of the 

tests performed by part 1 of this program. 

2. REQUIREMENTS 

2.1 Equipment 

1) A standard basis PDP-12 

2} A. TG-12, PDP-12 line-tape controller. 

3) At least one linc~tape transport. 

4) A ASR-33 teletype or equivalent. 

2.2 Storage 

Th;is program is designed to run in memory bank ~ only and 

it occupies virtually all bank ~ not occupied by the Binary 

and Rim Loaders. 

2.3 Preliminary Programs 

All PDP-8 and 12 mode basic instruction dianostics and exer.cisers 

:must have been successfully run prior to running the program. 

3. LOADING PROCEDURE 

3 .. 1 Method 

This p~ogram must be loaded with the binary lo,ader. If you are 

unfamiliar with the proper binary loading procedures refer to 

Appendix A of this document, otherwise proceed with the following: 
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a) Set the teletype reader switch to FREE. 

b) Open the teletype reader and insert the program tape so 

that the arrows on the tape are visible to and pointing 

toward the operator. 

c) Close the reader and set the reader switch to START. 

d) Set the teletype front panel switch to START. 

e) Set the left switches to 7777. 

f) Set the right switches to 4~~~: 

g) Set the mode switch to 8 mode. 

h) Depress I/O preset. 

i) Depress start LS. 

j) When the program tape has been read in the ACCUMULATOR must 

be ~~~~' if it is not, a read-in error has occurred and one 

might try reloading the binary loader. 

See Appendix A. 

k) Remove the program tape from the reader. 

4. STARTING PROCEDURES 

This preliminary se_t up procedure is critical and any omission 

will result in an error. 

a) Set on e and only one of the Linc tape transport number 

thumbwheels to ~ - on some transports the ~ position is 

actually represented by 8. 

b) Set all other tran~ports, if available, to all different 

numbers i.e. no two transports have the same unit number. 

c) Set the WRITE ENABLE switch on every transport to the enabled 

condition. 

d) Set all transport switches to REMOTE. 

e) Remove any Linc tapes currently on the transport. 

f) Set the left switches to 9299. 
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g) Set the right switches to gggg. 

NOTE: Setting the right switche$ to configurations 

other than 11g~g will cause the computer to scope loop, 

b.alt on error, and perf.orm other options. ':):'hese options 

are discussed later. 

h) Set the MODE switch to 8 mode. 

i) Depress I/O preset. 

j ) Depres.s START LS. 

The pro.gram is running. 

4 .. 1 Control Switch Settings 

A set o.f 6 optional mode switches consisting of right switches 

0-5 has been included fm: the convenience of the test 

engineer, they are: 

SROO ,;;: l suppress eJ::"ror halts 

SROl ::::;: l suppress type outs dng bell .on error 

6202 .:= 1 scope loop on a f ailinq t.eet 

SM3 :;;: l :Scope loop on a ncn-failing test 

S~4 :::;: l un.it does not have ~xteinded tqpe fields 

.S[W5 ;;;: 1 suppress the bell 

fi3e ~itches have an order to precede;nce .9.:$Soci.ated with them, 

for e:~le" .if 1thle option s~it.<?Jle$ w~:re @et ${) 4s to ,c4us.e a 

typeout ailld an error balt, it is olbvious that: the typeout JnU·st r' 

p.recede the halt. Right switch Iii set to a one will prevent 

the ~ter from haltinq Mhen an error is deit~ted. Depending 

.oo the ~t:U>n of the ot.ber .swi:tcbes, we may: 

l ~ Go oo. to the ~ tee1t after typing <lUt ~ ~sage 

2 ) Stay iri ~..e Satne tes·t .• 
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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 tha.t 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, 01, 02 several use-ful combinations of 

error analysis present themselves: 

SRO SRl SR2 Explanation 

0 0 0 Type error data and halt 

0 1 0 Ring bell and halt 

1 0 0 Continuous typing of data with 
no halt 

1 1 0 Ring bell at every failure 

1 0 1 Continuous typing of data in 
current test 

In gene~al, 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, i~ set to a one, will cause the program 

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

Right switch OS, if set to a one, will inhibit the bell from 

ringing. Under normal operation the program will ring the bell 

about once every 1 and 1/2 minutes. 
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5. MESSAGE FORMAT 

1) The message fohnat is designed to yeild the maximum possible 
~ 

information ~it~ the minimum amount of typing. To that end 

the fbllowin~ 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 

flflfll flflflfl 

flfl)12 fl)Jflfl 

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

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. 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· times typed, AC RWB, indicate the two 

registers involved; the Ac, referring to the tape control 

read write buffer. 

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

In this example the program is capable of loading the RWB in 
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one of three (3) ways, from the tape transport, from the 

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

FAILED 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. 

~~~l ~~~~ 7) The numberical data type outs are also in a 

special format. 

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

the source number. In this typeout the ~~~l is the number 

which was in the AC prior to the transfer. The ~~~~ is the 

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

into 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. 
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6. MONITORS 

This program contains two monitors, an 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 

continously 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. 

l) TESTX, TAD REGB /Fetch Received data 

2) CIA /Negate 

3) TAD REGA /Subtract from sent number 

4) SNA CLA /Were they ~qual 

St JMS 1 NERROR /AC was zero, they were equal 

6) JMS 1 ERROR /Sent Data Received data unequal 

7) GOO~ /Message TAG 

8) HLT /Error HALT 

9) SKP CIA /EXIT 

10) TES TX /S.cope. Loop Pointer 

The number shown .in the left margin are for re~erence purposes only 

and are not part of the coding. 

'fhe first three lines performed in order (1) fetch the resultant 

of the test from "REGB" this could have been any memory reqister 

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 
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(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 9bvious that any decision making instruction can be used to 

ascertain which monitor we hand control to. 

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 fialure. Line (8) is 

error halt. If 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 comuter to execute the skip and exit to the next 

test. 

Line (l~) 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 

line (l~) and redo this test routine. 

6.1 Non Error Monitor 

The non error monitor has two functions. The first is to increment 

"REGA". "REGA" is a conunon tally register used to count 4~96 

passes thru a test and to notify the non-error ~onitor via an 

"ISZ" loop when the required number of passes have been performed 

and thereby causing an exit. The second function is to examine 

RSW ~3 and if set, inhibit exiting to the next test. 
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In some tests, particularly t?ose associated with time delays 

or mechanical delays, it becomes prohibitive to make 4~96 passes 

thru a test. To circumvent this, it is possible to preset 

"REGA" to "7777" so as to make only a single pass thru a test, 

or any number of passes from 1 through 4~96. 

6.2 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 discusses here. Several salient 

features of the error monitor are as follows. The first "scope 

loop on failing test" (SR,0'2=1), is designed to cause the monitor 

t:o inhibit incrementation of "REGA", and to inhibit the advance of 

the random nwtiber generator. An example of its use might be in 

testing any of the 12 bit registers. Assume that bit ¢0 can never 

be set to a one because of- some as yet unknown hardware error. 

This malfttrtction will bec6me known thE! first time the number 4¢¢¢ 

is loaded irtto it because the read back,-will sl10w ¢~~Jd - normally 

the next n~r to be tried win be 4/1~'1, 4flf1'2 etc. with each 

being typed out and each causing different data to be transf:erred. 

To facilate scope testing of this- problem we· must eliminate type 
I 

6Uts. and preverit the data from changing. This is eas,ily 

accomplished as explained under switch settings. 

An error messctcj~ i~ ctlwc1ys fo!Iiifatee'd EhldH tl'iae all of the n<>n 

numeric cltaradters are typed oue f:i.frs'e- follc>W'e'd by the nUIIlberics. 

'l'he ~~ df! ~e lffetmory reg:fttter, ~· '6han those sele'cted by 

the: prrogrilltfllf6:i:, may tie df: i-rte~~t td tll~ field enginE!er. For 
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in a random data transfer test it is impossible to determine 

the n\ll'C\ber of successful data transfers, because only the errors 

are typed out. Let's presume that the engineer wishes to type out 

the pass counter i.e. "REGA" memory address f6f6f64. It is necessary 

to modify the message type-out string as follows: 

BEFORE AFTER 

JJ$$1 JJJJJJl. GOOF, JJJJJJl /6/6/61 

f62JJ3 f62f63 f62f63 /62/63 

EX I TA 7777 EX I TA 7777 

REGB f6f6f65 REGB f6f6f65 

REGC f6f6f66 REGC !6/6/66 

EXIT JJJJJJJJ REGA f6f6f64 

EXIT f6f6 f6f6 

The following shows the before and after type out. 

ABC 7351 735JJ ABC 6773 6253 JJJJ31 

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 failed. It is absolutely necessary 

to restore the toggled in modifications to the message 

type out in order to prevent erroneous type outs in other 

messages. 

7. MAINTENANCE INSTRUCTION SET 

MNEMOlUC 

LMR 

AC 

f6 

1 

CODE 

6151 

MODE 

PDP-8 

TO MAINT INST REG 

TO MAINT INST REG 

OPERATION 

Load maintenance register 
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5 

6 

7 

8 

~ 

lQ 

11 
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TO MAINT INST REG 

TO MAINT INST REG 

CLEAR TAPE DONE FLOP 

SKIP ON TAPE DONE 

GENERATE A SIMULATED T'l'O, TTl, TT2 PULSE 

GENERATE A SIMULATED TT3, TT4, PULSE 

SIMULATE MARK INPUT 

SIMULATE DATA 1 INPUT 

SDAULATE DATA 2 INPUT 

SI~U~TE DATA 3 INPUT 

ai t:!? jJ 1 l 1 2 3 

The cQntemts; of ACCUMULATOR bi ts ff, 1, 2, 3, are loaded as a 

command irrt,9 the mainte?);ance in~ti"Q.ction regis;ter. The conunand 

wl,.l.l l:l~ e~cuted .i,t anq only if the XFR ~OT (615.-4) is generated; 

the funct,:i,on of t.he~e co.mma,nds a+e d:Lf:tcu.ssed later. 

Bit 4 

Execv.t:Ylg the J;.M.R commq.nd with AC bit;: 4 se·t will unconditionally 

cle·ar t;lle t,~pe d.Qne. fl~. 

Bit$ 

Jt~q~.i:t19.t t)le} UdR;. cq:mmarid with l!C ~j, t 5 ~et will cause the computer 

to §ki~ t)le,, ll:e~t i,n!itr~tiqn :ln $:~u,e11,.ge. H · t:he. tape gone 

f'J.i,~·H~p wa;~ ~-t.. 

~q.mp·:J.e; CLA CLL 

'liAP KjfJ.111 

J:MR 

H:f,,T 

~T 

/Clear AC, L 

/$~t ~H s 

/~Q!r (jJ.51 

/'l'GJ~~ ~n..e was ze~o 

/'fiWQ ®~ was one 
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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. 

Bit 6 

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

order the timing pu+ses TT~, 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 TT~, TTl, TT2·, TT3, and TT4, it 

is necessary to generate TT~, TTl, and TT2 first followed by a 

second conunand to generate TT3 and TT4. 

Bit 8 

Is used to simulate an input to the mark window, see bits 9, 10, 

11 below. 

Bits 9, l~, 11 

Executing the instruction LMR with data in AC bits 9, l~, 11 will 

simulate reading data off the data heads into the Read-write 

buffer. This feature is usedful in testing the tape control without 

a transport. 

TRC 6152 

AC 

~ 

1 

2 

PDP-8 Tape Register Clock 

Generate tape preset 

Shift RWB once left with no end around carry 

Transfer TB to RWB 
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3 

4 

5 

6 

7 

8 

9 

llif 

11 

-13-

PDP-8 Tape Register Clock 

Add ''J.'B and TAC place the results in TAC 

~ Tape word flip-flop 

Set Forward 

Set unit 1 

Set Backward 

Set write sync flip-flop 

Set s· mode tape motion 

Select 8 tape mode 

ACll+LTPS Write if AClO 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. 

Bit /if: 

Executinq the command tap-e register control TMR (6152} in 

conjufl~tion with AC bit /if set to a one generates the internal 

siqnal. tape preset. Tape preset, in general, sets all control 

flops to a null state, which may be either a bile or a zefo. 

Bit 1: 

TM1t in conjunction with AC bit~l will cause the Read-write 

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

the computer accumulator, or once Up oil the logic drawings. Data 

shifted out of RWB is lost and a logic J is shifted into the low 

order bit. 
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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 

th::: TAC. 

Example: 

TB = 7321 

TAC = ,0412 

Bit 4: 

BEFORE AFTER 

TB = 7321 

TAC = 7733 

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 

1 if the extended transport select register (part of extended 

operations register bits 1,0, 11) is set to a zero. If the 

extended transport select register is not zero, the appropriate 

odd numbered unit is selected. 
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Rit 7: 

Set Backward the direction flip-flop i$ 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 TC12-F option. This option 

allows the reading and writing,.. of tapes written in PDP ... 8 DECtape 

format. 

Bit ljiJ: 

Set 8 write selects 8 tape mode. 

Bit 11: 

Set LTP8 write, AC bit 11 is provided a$ a data input to the 8 

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

into the flop. 

XFR 6154 

Maintenance register 

11~ 

~l 

lJ 

ll 

21 

21 

POP-8 

AC to 'l'B 

AC to T8N 

AC to TAC 

AC, to TMA 

TMA s•tup 

'l':JN to ~ 

TB to AC 

RWB to AC 

Transfer 

to AC 

Mark window to AC 
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41 States to AC 

5f4 Units and motion to AC 

51 Tp.pe instruction register to AC 

6{4 Misc status 1 to AC 

61 Misc status 2 to AC 

7f4 TMA to AC 

71 Unused, returns all zeros to AC 

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. All data transfers from the AC into 

tape control register are jam transfers. Any data which was 

in a tape control register is lost. 

f4f4 AC to TB 

The current contents of the AC are transferred into the TB (Tape 

Buffer). The AC data is unaffected, the previous contents of 

the TB are lost. 

)41 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 

TBN are lost. 

10 AC to TAC 

The current contents of the AC are transferred into the TAC (Tape 

Accumulator). The AC is unaffected, the previous contents of the 

TAC are lost. 

11 AC to TMA 

The contents of the AC are transferred into the TMA (Ta~e Memory 

Address). The AC is unaffected the previous contents of the TMA 

are lost. 
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2/6 TMA setup to AC 

The contents of the TMA setup regi.ster are "DRED" into the AC. 

The contents of the TMA setup register are unaffected. 

21 TBN to AC 

The contents of the TBN register are •oRED" into the AC. 

The contents of the TBN are unaffected. 

3[i1 TB to AC 

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

The contents of the TB are unaffected. 

31 RWB to AC 

The contents of the RWB (Read write buffer) are "OREO" into 

the AC. The contents of the RWB are unaffected. 

4/1 Mark Window to AC 

The contents of the tape mark window and its associated 

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

of the Mark window register are unaffected. The data format 

is as follows: 

AC 

fi1fi1 Window Shade 

fi11 Window 1616 

{42 Window /11 

{43 Window /62 

{44 Window /13 

'/65 End Zone mark 

/16 Check mark 

/17 Guard mark 

/18 Data mark 

/19 Final mark 

1/1 Block mark 

11 Intermed~ate zone mark 
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41 States to AC 

The contents of several flops and the levels of several gat~s are 

"ORED" into the AC. Reading the data does not affect its 

state. The data format is shown below: 

AC 

fJfJ TAC = 7777 

;Jl IDLE Mode =l 

fiJ2 Search mode = 1 

fiJ3 Block mode = 1 

fiJ4 Check word mode = 1 

¢5 Turn around mode = 1 

¢6 Write Flop = 1 

~7 Write cycle flop = 1 

(38 Acip delay hot timed out 

fiJ9 Tape timing OK 

l/iJ Timing OK gate set 

ll Tape fail delay 

5/iJ Units + MTN to AC 

The data concerning transport selection, motion, direction, unit 

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

AC 

JiJJiJ 

(31 

/12 

UNIT )J 

UNIT 1 

UNIT 2 

Selected 

Selected 

Selected 
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'5 

.f1t6 

#7 

. lliB 

/1'9 

lfW 
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UNI'T 3 Selected 

iI:lN.I'T 4 Selected 

itJNX'I' '5 Selectted 

\3N.I'T 6 .Selected 

lU'NI'T 7 Selected 

MOTION FLOP (1) 

DIIR!ECTI:QN lFLQP 

UN.I'T :SELECT 

WRITE ~LE 

(l) 

Bit lJ ilJni t Select 

This bit .indicates that one and only one µnit is '$elected at a 

time .. 

51 'TlilS'T t:o ~ 

"Xb.e contents of tile .tape instructions ret]:ister decoder, the 

.l bit a.nii the 9roU,p registe.r are trans:ferred to the AC. The 

contents 0£ these datum a;re unaffected; however, the previous 

content$ o£ the N:- are lost. 

AC 

-~ RDC 

ll RCG 

f42 ROE 

113 MTJ3 

lfJ4 WtRC 

Jf 5 WCG 

~6 WRI 

~7 cm: 

/18 I ~IT 
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GP ~ (1) 

GP 1 (1) 

GP 2 (1) 

6~ Misc Status 1 to AC 

This command tranfers the status of several important levels to 

the AC. The format is shown below: 

AC 

1n 
~l 

~2 

~3 

~4 

~5 

~6 

~7 

~8 

~9 

l~ 

11 

PHl'4SE GATE 

PROGRESS FLOP (1) 

LC ~~ (1) Line Counter 

LC ~l (1) Line Counter 

MARK CHANNEL WRITE 

DATA CHANNEL 1 

DATA CHANNEL 2 

DATA CHANNEL 3 

GP CNT GP FLOP 

GP CNT ~ (1) 

GP CNT 1 (1) 

GP CNT 2 (2) 

61 Misc Status 2 to AC 

Bit ~ of the AC is set to a one if the LTPS tape select flip-flop 

is set. 

n TMA to AC 

The contents of the TMA register are transferred to the AC. This 

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

AC are lost. 

71 Unused. 
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General Information 

'?h~s program will test the PDP-12 tape control logic on a gate 

by gate·basis. This was made possible by· including a 16 

instruction maintenance register in the basic design. The line 

tape maintenance register {LTMR) facilitates examination of all 

major reg;.sters 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 

diaqnostic 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) Te.st out, in so far as possible, the maintenance logic. This 

includes the maintenance mode flop, maintenance instruction register, 

tape pre:set and the tape buffer to computer acCUMUlator (TB to AC) 

da.ta read back portion. '£his group of tes,t.s are a necessary prelimin• 

preli.minary diagnosis in orde.r to be reasonably certain that the 

following tests fail. because of loqia f'ai:lures and not because of 

failures in the maintenance instructi.on register. 

2) Tes.t. out the 12 bit registers '!"AC, TB:, TMA setup, RWB and TBN. 

~. te•sts are perf'ormed on each ~ister; the first test is a 

binary up count sequence; the second a raindom number sequence. 

'l'he binary sequence ascertains that' all: filops can be both set to 

a one and set to: <ii. zero. In addition. it al.so proves mutual 

indepe.nd:en.ce of tOO data paths i.e. th01' f1ops can move 

indepe\lldent.ly of cmer. another and tite· ill!J?'Qt and output data paths 

aJ:e not s.oorted in any way. The random nlJmber test ca'UISes each bit 

of the reqisters· to tocJ'<Ile at a re,lattively hiqhl speed, in contrast 

t.o· the.binary sequence wherein only the low order bits toggle~ at 
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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 operations 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 

number tests are not performed due to the fact that an 

unknown state in any control flop might have ah adverse affect 

on the succeeding tests. 

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

For example, AND 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. 

A significant number of gates in the tape control can not be 

directly tested; tape state logic TC12-)l-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 ga.tes. 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, 
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however, it is easy to prove that the {BM) signal itself is 

functional, that other gates using the (BM) signal function, 

and that the (BM) signal is not shorted, either to logical low 

or ligical 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 

false. 

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. 

These print-outs should not be regarded as accurate definitions 

of the problem. 

A second print-out can usually be obtained by pressing "continue" 

with RSW ~~ and ~l set for a few seconds to move off that 

particular test, then restoring the RSW to await subsequent 

failures·. 

This' may point to a more basic approach to the problem. 
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The following seven (7) error messages are associated with tests of the 

TAPE MAINTENANCE REG. TC12-0-LTMR: 

i./l'MR 

L'l'.l-1R 

LTMR 

4fJn 

MAINrl' 

MAINT 

~~~5 

MODE FLOP 

A Transfer of data from AC06 to the Maint Mode 

Flip-Flop was attempted and failed. The first 

number represents the number in AC bit 6 represents 

the status of the Maint Flop after the transfer. 

The data transfer was done using the Linc Mode 

Instructions AXO ~~~l and XOA ~~21. 

MODE TAPE PRESET 

The contents of bit 6 in the left most word was 

transferred to the Maint Mode Flop; a tape preset 

signal was generated in an attempt to clear the 

Maint Mode Flop; the second number indicates the 

contents o.f the Maint Flop after the tape preset. 

IR TAPE PRESET 

~~~4 

The three numbers typed out represent in order: the 

number transferred to the Maint IR, the number 

transferred to the TB, and third the number 

received from the TB. The test on the Maint IR 

is performed as follows: a number consisting of 

a 12 bit binary upcount sequence is transferred 

into the TB register; a second number, consisting 

of Bits 0, 1, 2, 3 of the first number typed out, 

is transferred into the Maint IR register; the tape 

control signal "tape preset" is then generated under 
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program control. This signal should clear the 

Maint IR. Since the Maint IR command consisting 

of all zeros is a command to transfer the contents 

of the AC into the TB, an attempt is made to do so. 

Next; the program reads the contents of the TB to 

ascertain if it contains the data which was 

transferred. 

6152 

The test of IOT 6152 Decoder is accomplished by 

setting the Maint Mode Flop and attempting to 

clear it by executing 6150 and 6552 IOTs with 

ACfjfj set. (A "tape preset" is executed by setting 

ACfjfj and executing a 6152). ACf$6 of the typed out 

number indicates the state of the Maint Flop. 

6154 

IOT 6154 is the IOT used to execute the instruction 

currently contained in the Maint IR. ·This 

routine sets the TB register to 5252, then checks 

the IOT Decoder by executing 615~ and 6554 IOTs 

·with 7777 in the AC. 

6151 

The IOT 6151 is used to Load commands into the Maint 

IR. The Decoder is tested by loading the command 

"TB to AC" into the Maint IR, then attempting to 

reload a ~f1f1~ command over it, using false 

6XX1 commands. 
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REG FAILED TO SET 

An attempt was made to set the Maint IR to 17 

i.e., all Bits set. This command is unused and 

should return all zeros to the accumulator 

when executed. If all bits in the Maint IR did 

not get set the information, Read Back will be 

noc-zero and will be typed out. 



-27-

The fallowing fifty-nine (59) messages are associated with tests of the 

LTRA Bits fJ~-11 (TCl2-0-LTRA, B, C, D, E, F.) It should be noted 

that each of these error messages can be produced by two (2) different 

tests: the binary sequence test, and the random sequence test. The 

random test also contains,a test (in some cases) to detect load or read 

commands that also respond to false conditions. 

LTR 

AC 

fJfJfJfJ 

i./.t'R 

LTR 

AC 

fJnfJ 

LTR 

AC 

TB 

TB 

JHHlfJ 

TBN 

TBN 

fJfJ)I~ 

TM.A 

TMA 

AC FAILED 

A data transfer between the computer accumulator and the 

tape control tape buffer failed. 

AC FAILED 

A data transfer between the computer accumulator and the 

tape control tape buffer failed. 

AC FAILED 

A data transfer between the computer accumulator and the 

tape control ,accumulator failed. 

SETUP AC FAILED 

SETUP 

A Data transfer between the computer accumulator arid the 

tape memory address setup register failed. 
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AC 
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AC 
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TMA 

TMA 

fO fO JrJ fO 

AC 

RWB 

fO {O{O JrJ 

RWB 

{O{O{OfrJ 
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AC FAILED 

A data transfer between the computer accumulator 

and the tape memory address register failed. 

RWB (VIA TB) FAILED 

A data transfer between the: computer accumulator and 

the Read/Write buffer failed. It should be noted 

that the actual path of data transfer is from 

the accumulator to the TB, from the TB to the RWB, 

and from the RWB to the AC. The data transferred 

into the TB has been tested previously so it can 

be presumed that any errors in this test are the 

result of the TB to RWB transfer or the RWB to AC 

transfer. 

SHIFT 

A number was transferred to the RWB, the RWB was 

shifted 1 place and the results read back. The 

first number typed is the correct data after the 

shift. The second number is the actual data as 

read from the RWB. 



LTR 

AC 
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RWB {VIA MAINT GATE) FAILED 

A 12 bit word was loaded into the RWB via the 3 

Maintenance inputs serially, and transferred to the AC 

in parallel, failed. 

TBN FAILED {EXT ADD=O) 

A data transfer between the computer memory buffer MB and 

the tape control tape block number TBN failed. In this 

case, the Extended address flip-flop was fiJ: therefore, 

no transfer into Bits O, 1, 2 can take place. 

TBN FAILED (EXT ADD=l) 

A data transfer between MB and TBN failed; in this case, 

the extended addressing flop was set so that a ful 12 

bit transfer should take place. 

TAC ADD FAILED 

GOOD ACTUAL 

7777 4777 

This message can be produced by one of three diagnostic 

subroutines. 'l'he first floats a one thru the TB and a zerc 

thru the TAC. The second does the inverse. ·Th~ third 

adds two random numbers. The first and second numbers are 

the two arguments. The third number "GOOD" represents the 

answer as computed by the computer. The fourth number is 

the answer as computed by the logic under test, and by 

comparing the "GOOD" versus the "ACTUAL" it is usually 
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possible to determine the source of trouble. 

OPS DATA XFER 

A transfer of data between the AC and the extended ' 

operations register failed. It should be noted that bits 

O, 1, 2 represent the Tape Fields and will only be 

tested if SR04 is set to a zero prior to this test. 

OPS PRESET 

All bits in the extended operations register are set. 

A tape preset signal is generated to clear the register, 

after which it is read and tested; if the resulting state 

of the register is not zero, that number is typed out. 

EXT OP REG 

This test checks the decoder for the command "AOX" by 

executing commands other than ~~~l. This test is 

performed by setting all bits of the extended ops register 

to l's and then attempting to load it to zero using false 

AOX commands. (~~16 & ~3~1) 

OPS READ BACK 

This test checks the decoder for the command "XOA". The 

extended ops register is set to all ones followed by an 

attempt to read it back using false XOA commands. 

(~~16, ~~321, ~7~~) 
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03 DATA XFER FAILED 

An attempt was made to transfer the contents of the 

computer "DATA FIELD" into the "TAPE DATA FIELD". The 

contents of the Tape data field are read back and compared 

with the data fiead register; any errors are printed out. 

03 DATA XFER FAILED 

An attempt was made to transfer the contents of the 

"INSTRUCTION FIELD" into the "TAPE INSTRUCTION FIELD". 

Setting the instruction field in the processor is 

accomplished by handing the program off to four different 

subroutines in each of the four memory quarters. 

EQ 7777 (TAC=7777) 

This type out can be caused by one of three diagnostic 

subroutines. The first is a test to be certain that the 

"TAC=7777" gate can detect the condition whereby the 

tape accumulator is equal to all ones. The second 

subroutine will float a single zero bit thru the TAC and 

test the "TAC=7777" gate. The final test runs a stream 

of random (non 7777) numbers into the "TAC" and tests 

the output of the TAC=7777 gate. 
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TAPE PRESET 

A number shown as the first number typed was loaded into 

the tape instruction register, tape preset was generated, 

and the state of the instruction register tested to 

ascertain if it had been zeroed. It should be noted that 

the first number typed is the binary number loaded into 

the instruction register. 

The second number represents the output of the decoder. 

(See IOT 6154/MAINT IR=Sl-TINST to AC) 

INSTRUCTION DECODER 

I 

An instruction register test has failed. The first 

number is the binary number loaded into the instruction 

register. The second number represents the output of 

the decoder. Reference should be made to the maintenance 

instructions for a complete explanation. 

BIT 

fl fl flfl 

The I bit was loaded with the data shown in bit 7 of the 

first number typed; the data in bit 7 of the second 

word is the data transferred back to the AC. 



LTC UNIT 

JJJJJIJJ JIJ6JJJI 

LTC 

JJJJJJJJ 

UNIT 

UNIT.l 

UNIT 

SELECT 

JIJIJIJI 

-33-

A test was made of the unit select gates to determine 

if each unit could be selected. This test is not 

·dependent on the actual number of transports 

connected. The first number typed indicates the actual 

unit we were trying to select. The second number 

typed shows what output of the unit select decoders 

should be and does not depend on the decoders working. 

The last number typed is the actual output of the 

decoders. By comparing the actual and computed output 

the engineer can determine what is wrong. 

SELECT PRESET 

The unit select register was set to 7. Tape preset 

attempted to zero it; the error number is printed out. 

FAILED 

The command, "SET UNIT l" was given. The unit selects 

were read back to see if unit 1 was in fact selected. 

SEL FAILED 

The logic which detects that one and only one unit is 

selected has failed; bit 10 shows the status of the 

single unit select Bit. 
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ENABLE FAILED 

The write enable switch on the transport selected is 

not set, or the signal is not returning to the tape 

logic. 

WINDOW DIR ( 0) 

The data in bits flS, f19, lfl, 11 of the first number 

typed were transferred into the mark window and read 

back. The second word (bits flS, fl9, lfl, 11) show the 

read-bake data; the direction flop was in the backward 

direction. 

WINDOW DIR (1) 

The data in bits flS, f19, lfl, 11 of the first number 

typed were transferred into the mark window and read 

back. The second word (bits flS, fl9, lfl, 11) show 

the read-back data; the direction flop was in the 

forward direction. 

The number shown was decoded as an "END MARK" in error: 

the correct number is 4100. If the data typed out is 

lflfl flflX XXX XXX, the decode .. gates failed to detect an 

"EM" condition. 
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The number shown was decoded as a "CHECK MARK" in error; 

the correct number is 42•/I. If the data typed out is 

l~/I /llX XXX XXX, the decode gates failed to detect a 

"CM" condition. 

The number shown was decoded as a "GUARD MARK" in error 

the correct number is 4420. If the data typed out is 

1/1~ l~X XXX XXX, the decode~ gates failed to detect a 

"GM" condition 

The number shown was decoded as a "DATA MARK" in error 

the correct number is 6210. If the data typed out is 

11/1 _g1x XXX XXX, the decode-gates t"ailed to detect a 

"DM" condition. 

The number shown was decoded as a "FINAL MARK" in error 

the correct number is 6604. If the data typed out is 

11/1 llX XXX XXX, th~ decode gates faiied to detect a 

"FM" condition. 
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The number shown was decoded as a "BLOCK MARK" in error 

the correct number is 7402. If the data typed out is 

111 l~X XXX XXX, the decode gates failed to detect a 

"BM" 6ondition. 

The number shown was decoded as a "INTERMEDIATE MARK" 

in error the correct number is 7601. If the data typed 

out is 111 llX XXX XXX, the decode gates failed to 

detect a "IM" condition 

The LCOl (1) failed to inhibit decoding of the END MARK, 

CHECK MARK, GUARD MARK. 

LGP GP=GPC INR 11 

The data in Bit 11 of the first number typed was 

transferred to the GP=GPC flop~ the data in Bit 11 

of the second number is the data actually in the flop. 

LGP GP=GPC PRESET 

The GP=GPC flop was set to a one, tape preset attempted 

to clear it, and failed to do so. 
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A data transfer was attempted between the MB Q, 1, 2 to 

the GP register. The first number indicates the data in 

the MA~ the second nwnber indic.ates.the contents of the 

GP register. 

LG.P COUNJ:.' FAUED 

~f;f1fl flfl~fl 

The. group co,unter count logic failed. The first number is 

the value, t.he counter should h~ve; the second number is 

its actual value. 

LGP MTP SETUP FAILED TO CLEAR COUNTER 

The Magtape instru.ctions, (which generate MTP setup) 

failed. to O the group counter. The number typed 

indicates the contents of the counter after the 

f;lttempt to clear it has been made. 

LGP GROUP COUNTER Mll5 C25 PINS 

E~ Fl a+ Jl ~SPOND TO FALSE INPUT 

fljflfl 

The counter counted when all input:,gates were disabled. 

LGP -. COMPARE GATES FAILED 

fffJfJfl fl~~Hf 

Two number!Sf were loaded one into the GPC, the second into 

the GP. These nwnbers were compared by the compare gates 

with the resultant going into the GP=GPC flip-fla>p. If 

the two numbers typed are not equal, then the compare 
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gates are detecting an .equal condition.in error. ·If the 

values are equal, then the compare gates are not detect

ing an equal condition. 

LGP COUNTS ON FALSE INPUTS 

{J{J{J fJ 

Illegal conditions to the group count logic caused the 

counter to count. 

LTD TAPE FAIL DELAY FAILED TPO 

The simulated time pulse TPO failed to fire off the 

tape fail delay. 

LTD TAPE FAIL MAINT 0 IN PROG 1 

The tape fail·signal failed to set the motion flop when 

it timed out the Maintenance flip-flop was set to 0 

the in progress flop was set to 1. , 

LTD TAPE FAIL MAINT 1 IN PROG 1 

The tape fail signal set the motion flop in error. 

(The tape fail should of been inhibited because the 

Maintenance flop was set). 

LTD TAPE FAIL MAINT 0 IN PROG 0 

The tape fail signal set the motion flop in error. 

(The tape fail should of been inhibited because 

the In Progress flop was 0) 

LTD ACIP {DIRECTION (1) FAILED) 

Setting the direction flop to a (1) failed to fire.the 

ACIP delay. 
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L~ ACIP (DIRECTION (0) FAILED) 

Setting the direction flop to a (0) failed to fire the 

ACIP delay. 

L~·Q . ACIP ()jOTION ( 1) FAI~D) 

Setting the motion flop to a (1) failed to fire the 

ACIP delay. 

~TD DIRECTION FLOP (SET FORWARD) 

"Set Forward" command failed to set the direction flop 

.to (1) 

µ.iU DIRECTION FLOP (SET REVERSE) 

"Set Reverse" command failed to set the direction 

flop to (0) 

~U DIRECTION FLOP (SET REVERSE) MOTION 0 DLY 3 

The motion delay 3 failed to set the direction flop to 

a (0) 

Ll(U DIRECTION FLOP (SET REVERSE) Mll7 C23 

The afore mentioned gate under test failed to set the 

(iirectiorl flop to zero. 

LMU OIR~TION FL,PP Mll7 C23 F~pE CONpITIO~ 

Tl}e <:lfore mentioned gate responded to a false input. 

This could be the result of an open wire or an open 

ip.put to the gate. 
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LMU. DIRECTION FLOP MllS, C27 MTB 

The command "Move Toward Block" (MTB) failed to set the 

direction flop to the forward direction. 

LMv DIRECTION FLOP MllS, C27 TAC 10 (l) 

The conditions of Block Mark and Search (BM* Search) 

with TAC 10 (1) and not "MT-B" failed to set the 

direction flop. 

LMU ~HRECTION FLOP Mll 7 B3 3 FAILED 

The gate under test responded to false conditions. 

T~E LISTING FOLLOWS 



/AC TO TMA U:TUll 
IL.l~C MODE NO' 
/IMlJI 

/START AT 2~ START UP 



IPDP·~I ~EGiSTtR T!ST CMODIL C PARt i) PAL11 V1~1 

8031 7480 
0RJ32 5822 
0033 211210 
0034 0000 
0035 2000 
0036 4400 
0£137 5800 
H40 0240 
904·1 1i26 
0042 0917 
"~ 4 3 ··tt11l 
0044 7760 
H45 6000 
H46 19104 
014 7 :S4H 
00521 eiU 
H51 el2e 
H52 1140 
H53 ei.00 
1054 1600 
fJQJ55 1215 
1856 1177 
H57 '1776 
8861 ,,,1 
11161 7773 
"862 1•10 
0063 1410 
0064 516' 
"H5 0i0~ 
H66 1640 
Hfa7 1137 
0170 111117 
"971 7i30 
021;2 1'70 
0073 ,,,, 
0014 H77 

""l' ran0 0076 09'0 
0077 2.10UJ 
0UJ0 . 4 720 
0UJ1 4627 
0U2 74'5 

1<14H1 71'H 
RAN, RANOM 
I.STERR, 0 
SPACE• B 
K2000 I 21H0 
1<4400, 400 
1<90001 50U 
K240, 241 
1<Uu. 1ee6 
K09771 H71 
K001'h 0010 
K17601 1160 
KHU• 6010 
KH84• HliJ4 
l<UHr 34U 
d2121 1212 
1<0h0' 8118 
K084" 1 H41 
K0iH • 02.H 
K06Hr 0618 
1<021'• 0215 
Kfll1771 1i"l7 
1<77761 .,,,,,. 
K11611 7161 
1<17131 7113 
K:L8H1 1991 
1<UH1 001 
l.MRW81 1.MRWBI 
1<09"31 HH 
L.0,1<1 1441 
K0U;A; IU1 
KHS11 H87 
K7i391 7"31i 
1<0e7e, sil1e 
K07771 0'177 
K7777A, 71"i1 
K09:S01 HH 
1<005011150 
t<X0U~,HU 
OATlJMA,OATUM 
ASC~A.1ASCR>tT 
KUCA 1 l<TAC 



1PO-~il. "Tl!R TUT · 0100CL · Q PART i J PAL11 

UlTd·IH 
[)(fTAi'711 

~ IHI 
7'111 

1113 -4600 
e·~4 ara00 
e ~ ·1' 0207 
01J6. 7740 
011? ·~":"!10 
0111 1ne 
1111 61'1 
11i2 .. UH 
0113 6154 

"114 ''"' 1119 1111 
11i6 0m01 
1111 11111 
1120 IU1 
1121 elu 
1122 ·'440 
1123 ,,,. 
1124 6'40 
1125 t'61 
1126 ,,., 
1121 1'162 
111• ,.11 
1131 eli6 
•112 suz 
1133 'Hi 
e u 4 ·1 Ha 
1135 2He 
e1:S6 5161 
eu7 746t 
8141 21'9 
'1J1~u 24H 
11142 7196 
eJ143 1i0? 
BH4 2S·97 
01·45 ,290 
110 'i•e 
"147 , ••• 
"1'" dH 
"1'1 ''n 9152 6141 "1'3 0100 
91,4 tilHI 
"1'5 ~H2 9156 ,,.QJ ' 
iH57 0000 
21160 310'1 
1161 19'1 
0162 61'2 
0163 H~rn 
0164 1107 
1'165 4~01 
h66 ,,,, 
0167 0200 

N!RROR, NERROI 
TEH;B I " 
K02S7 I 0207 
M•ll, ~41 
GETWJN, 0~00 

K7117 I 
K00U1 
K00U1 
t<0U71 
K0IU1 
K444Qh 
K71'41 
Ktl4i11 
t<'1611 
K71691 
K77621 
HI.Lt 
K081J61 
TlMElh 
1<'2911 
PNTA~ 
PNTS, 
ftN1'C1 
PNto, 
·PNT!, 
K•4H1 
K13H·1 
~1u;, 
K20071 
TlM'i"F• 
·1<'9401 
GJllSET 1 

K4~0"' 
c11131 
L.OCA, 

CL.A · Cl.L 
LMA 
CL.A 
XP'R 
JMP 

7777 
HIS. 
uea 
U37 

Hi• 
U41 ,,,. 
6148 
i'16'1 ,,,, 
7162 
HLL.1 
1116 
TIMI 
•HZ 
LOCA 
i.OCB 
L.OCC 
L.OC:D 
KST•i 
2•11 
7S96 
1117 
2ea1 
rr.sue ,, .. 
GPS£TS 
4001 
7173 
Li NC 
01U 
0000 
PDP 
JMP l 

1.0AOA• HIUJ 
oci 
TAO 
TAC 
CL.A CL.l. 
TAO 
JMS 
JMll 1 

K02001 0201 

GtTWIN 

PNTE 

Ge:TwlN 
KH20 

/GET WINDOW SUIROUTIN£ 
/HT ACH 
11.0AD MAINT RH 
/CL.EAR AC -
/RUD WINDOW 
1£Xn 

/CO LINC HOOE 
/COMMAND 
lSU GP ill 
IS MODE 
/~ETU~N ADDRESS STORAGt 
lsTORE DAU 
/OCT ~EVE:ASE BIT 
/SET R!VERIE 
/Cl.EAR AC1~ 
loET qATA 
/LOAD WINDOW 
1E>CIT 



'r"'r••c .. l:.tlll:t I"" 111.91 
'""'"" .. L. " '"'""' "' "'"'-.I.II V;!i,"';L t:.f•JllUY•fll .: ' .\'!; J. ,;.i.. 

0110 ""~40 C004B, H41 
01?1 .. ,,~ CRLF'A1 CRLP' 
01;2 473? REDOA1 REOO 
0173 4762 DATypA, OATYP 



/PDP ... 12 nTJ,R TUT (MQOt:J. g PART ,, 
·•~U' v'~' ah•utn a1u PAGE 4 

01'16 •176 
I 
/RING.SELL. AT ENO or TEST 
I 

01 ".'6 '1024 GO, JMS TPEPRE /Cl.EAR OUT EVE:RVTH l NG f"OR A NEW START 

~H7 45~Hl JMS I BEl,..1. /RETURN PROM ENO OP' PROGRAM 

~'~~ un eel LilTtRA !CH.UPI 01..0 ERROR NUMBER 
ITAPI HAlNT RtG roia···~TMR 
100£ M•tNT~N~NCE MODt ~JP PL.OP ruNC!ZON 
I 
ll.TMR MAI NT ·MOOE F'L.OP 
/REGS REGC 

02@l. UJU TMRU1 TAO REG.& /GET A NEW NUMaER 
02~2 iaiH A Ni KH421 /UV~ MA!NT MOiE BIT 
~~i):$ ;HH DC. Rt:GB lhO ' 'OR TYP NG 
eiali'• 1IH TAO REGS l'ETCH IT 
un uo L. l NC IGO to L.iNC MODE 
Uf6 "'l~u· AO¥ ITfUNS,ER AC TQ tXT 01' 
02'11 '1 u. Cl.A /Cl.tAA AC1~ 
~2if 0111 xoi /TRANhER E>CT OP TO AC 
~2.l e~u PDP /GO TO 8 MOO£ 
12u Ula ANO KH~i' /SAVE ONL.Y HAINT MOOt 'I.IP n.oP !IT 
fl2U :slH DCA RtGC /STORE F'OA TVP ING 
•214. tlH uo RE(;C ll'ETO~ ST 
•au '11U ~u /ZNVERT AND AOD ONC •u• 11111 ue REGS ISUST-ACT DATA SOURCE 
e.iV Ult SN:A Cl..A lTt:ST POR EQUAi. nv 
•~at .JMS l NE: RR OR /TUT OKAY 
i'2U HI,. JMS l ~RROA /TUT 'All..ID 
•~aa ~t~ .. M~lNTM_ /Ml SSA.Gt UG 
"'i~ ~l~ Ml,. t tURO'-' MAL.T:· 
e2.i4 0.fl~ U.P Q~.A /GO T:O MO.NI TOR 

'i~'' tMU~ /SOOP' L.OO,, 



IDOEI TAPE: PRiic T 01..uR t.TMR MAINT rt.IP 'LOP 
I 

REGA /GET A NEW NUM~CP. 0226 1004 TMR021 TAO 
0227 00'2 ANO KH4" /SAVE MAINT BITS, 
0230 3005 DCA ~EGB /STORE POR TYPING 
0231 U.116, TAO REGB /J'ETCH IT 
0232 6141 t.lNC l~O TO I.INC MOOE 
0233 0"'111 AO)( /TRANlrER AC TO tXT OP REG 
12'234 0002 POP /GO TO 8 t~ODt 
0235 4024 JMS T?EPRE /OEN[~ATE TAPE PRESET 
21236 61.U I.. I NC /GO i'O I.INC MODE 
0237 "1!121 xOA /TAAN,,ER EXT OP TO AC 
0240 0002 PDP /GO TO 8 MODE 
0241 0n2 AND KH411 /SAVE ONLY TME MA!NT MOOE ;t.!P rLCP BlY 
e242 3006 CCA REOC /STORE FOR TYPJNG 
0243 1H6 TAD RtGC lrETCH IT 
0244 7690 SNi Cl.A /TEST 'OR IERO 
0245 4'"3 JMS l NEAAOR 1TEST Ot<AY 
0246 4~21 JMS l ERROR /TEST 'A 1 Lt!D 
0247 ,,1, MA jNY' /MESS ACE 1' AG 
02!50 H02 Hl.T IEAROR HAl.T 
f1J2'1 1~10 $1<P /GO TO MONITOR 
12,2 21226 TMRl2 /SCOPE l.0011 

I 
/DOES TAPE PR£SET Cl.EAR LTMR MUNT lRT 
I 

1253 1H4 TMfite31 TAO REGA /'ITCH A NEW NUMBER 
11254 0~31 AND 1(7400 /SAVE ONLY ~TMR MAINT 1 R I 1TS~ 11 3 
0255 3185 OCA REGS /STORE 'OR TV,INC 
0256 1H5 TAO RECB 1,iTcH 'OA LOADINC 
02!57 61'1 L.MR /LOAD MAINTENANCE REGIITER 
Ql261 4924 JHS TP!PRE /GENERAT[ LIP TAPE PREIET 
0261 1004 TAD REGA 1cn A NUMBER 
0262 61'4 X'R l"AC TO TB" I' LIP TAPt PR[SET OKAV 
0263 7300 Cl.A CL.l. /CL.EAR 
0264 1U2 TAO K3H0 /TB TO AC 
21265 61'1 LMR /L.OAO MAINTENANCE REGISTER 
0266 ;200 CLA /CLEAR 
0267 61'4 X'R /TB tS TRANS,ER TO AC 
0210 3~0~ OCA RF;GC /STORE POR TYPING 
0271 101216 TAO REGC 1rETCM IT 
0272 ?041 Cl A ljNVERT IT ADO ONE 
0273 1~04 TAO REGA I UBT~ACT DATA SOURCE 
02;4 ?650 SNA Cl.A . /TEST roR EQUALITY 
0275 ~'03 Jto4S I NERROR /TUT Ot<AY 
0276 4~21 JMS l ERROR /TEST 'AIL,£0 
rc12;1 !HU MAiNTC /MESSAGE TAG 
0300 ;02 ML.T /ERROR HAL.T 
0301 '1~10 SKP /BACK TO MONITOR 
0302 012,;s T"1~03 /SCOPE: LOOP 



/P.0""'11 AJ')TER, TH:i' CMOOIL q f'AR'f it P·A\it• VS.ft i'J'-AUm HIS. ~Cit'. ~ 
/TUT LTMR IOT 61'1 AND TAPE PRESET M~lciif AH ·ftJNS H2oJ2,t<~ 

ia~rn3. 
"3P4. 
03, ;_, 
03:..6. 
0;50.,71 
0:s.1.a-~ 
0,311 
~312 
0313: 
0314 
0:515· 
13316-
"3.1,71 
0.3~: 
0Ge1; 
<4W: 
13'23. 
1Zl3i4, 
u~~ 
e.132_6, 
032:t 
033QI•: 
en~. 
0332,, 
03315; 
eJ3M• 
03!~: 
0HP 

03.it]' 
034~ 
0341 
03~.· 
03~~~ 
0Hf11i 

QIJ4"~ 
034~ 
03~t7 
0350 
03,,a,, 
121:5!5.2 
~35:5 
0354 
0355 
0356 
03,7 
121360 
e361 
0362 
0363 
0364 

.. ~ 
1i;~'"· 
6~'1t·· 
7240.;; 
6'"'4~ 

. 6~,Rl 
65'~ 
61,0 6,,4. 
61'0 
., ~-0.i'1 
1~0.2, 
61,·:1~ 
7300 
61'4 
390, 
1005 
7Q!41 
1133 
?6'~ 
4,03 
4~21 

I 
TMR04r 

I 
/DOES 
I 
TMR051 

TAD 
LINC 
AO>e 
POP 
CL.A CL.L. 
TRC. 
T"10 
t~c 
TRC 
TRC 
TRO 
Cl.A Cl.Lr 

. TRC:; 
1. tNC 
X·OA~ 
PQ~ 
ANO 
OCA. 
TAD; 
Cl'~ 

CML. FUR 
•4H 
·2 
•411Hl 
·2· . 
•ilrHI 
1112 

K8140 
REGS 
RtOB. 

TAg, t<H41. 
SN• Cl.A, 
JK& I NEf'~OR 
JM&1 I tRAOR 
HA JrNTI 
HLT" 
Sl<R CL.A 
TMRf14· 

i OT· 61'! 

JMI~ 
fAqJ' 
xPR 
CL.A· CHA 
xrff 
Xf'R 
XrR: 
)(F' ft· 
)(,A 
XF.'R 
CLA CL.I. 
TAO. 
L.MR 
CL.A CL.I. 
XF'R 
OCA~ 
TAO 
CIA 
TAO 
SNA CL.A 
JMS 1 
JMS I 

p!UNOHON 

TP.EPRE 
1<5252 

•4H 
s4· 
•4H-
a4 
•490 
Ill t4 

~31100 

REGB 
REOB 

K5252 

NE:RROR 
ERROR 

MU·2··· 

/GET MAINTENANCE '~OP BIT 
100 to L.lNC MODE 
/IET MAlNTENAN-0£ 'LOP 
/GO TO 8 HOOE 
/CLEAR LINK SET AC~4011 
lQ£.NtR.tTt TRC 
/·TU.T l,OPI 
1-T!ST TOT UU 
/U:ST I OP2 
I TEST l O'i" 
/TUT ! OP2 
/CL.UR 
I U.NE.~AJl 61 H· 
I.CIC T:O< L. INO. MODE 
/·TR,AN~·&fh E,X-T OP- TO. AC 
/,Q,o, T0° 8. MG.DE 
/,UV·«: MA-tNT,, 
/SjORI ro~ TY~lNG 
/!'ITC.H· J:T 
ltNVERl lf ADD ONE 
/IUBTRA-CtT MAINT F"LOP· llT 
/:TH;r. ro_A. IQUAt J,TV 
lT'.f St· OJ<U. 
lTIST· '~l L.EP 
/t1US·AGt TA~C 
/El'R<),_ HA·LT'.' 
/GO; TO MON tTOR 
/8'0 0 p '- L. 0 09.L 

A3~ PINJ\ H1~J1,K1 M1U Af5 P!NS 

lCt.C"At1 MAJNTtNANCE REG l STU 
!GET '2'2 
lL.OAil TB· T:O '-2!2· 
/,HT AC•rf1/1. 

. /TUT· !OP4 
/TEST IOT 
/TEST l0Pi4 
/TEST tO.T 
/;T.EST· l'OP 4;, 
/TUT lOT 
/CL.EA~ 
/GET ~TB TO AO" 
/L.OAD MAINTENANCE REGISTER 
/CL.EAR 
/TRAN~F'ER TB TO ACC5292) 
/STORE F'OR TYPING 
/l"ETCM 
/INVERT ANO AOO ONF; 
/SUBTRACT ,252 
/TEST ,OR [QUAL. ITV 
/TEST Ol<AV 
/TtST 'AIL.ED 

92, T2 



1PDP·~I ~EQjSTIR TEST (HODEL 9 PART 1J PAl.11 V1!S, f;/1•<t,4U~•ii71 ..t•al 

0365 5462 MAfNT• /HESSAGE TAG 
"366 7!32 Hl.T IEAROR H4LT 
03f ?4U SKP /GO iO HONITOR 

a:s " e.337 TMRH /SCOPE LOOP 



TPEPRE 
REGA 

R~ll 
REGB 

/CLEAR MAlNTENANCE REGISTER 
IGU DATA 
/SEND TO ts 
/CL.UR AC1t. 
/OIT ALL Tl TO AC 
/SIT MAINftNANCE R!GJITtR ts TO iC 
/CLEAR AC1L. 
1DUEOT M9H 
I . MH4 
I MH5 
I MIH 
I MH1 
1. . Miit 
1RCTURN TO I MODE 
ICICIELECT ·10111 
IAUb ,., 
/HORE TB 
/HT '9 
INCUTE 
llUITRACT QUA IOU,.CE ,,,., ' 

ITllf OKAY 
"''' r•11.co 1MISIAGE UC 
'.irl\·lltOR MALt 
IUtT 
i•cop~ LOO, 

THE TAPE MAiNT REI 

IC!.~A" AC1~ 
ICET AL~ BITS IET 
/LOAD ,..AINT REQ 
1a1..u" Ac, L. 
/AUD UCK 
/STORE 'OA TYP!NC 
/'CTCfit 

'1TESt-JOR ·~ e11e (UNUSED> 
/TEST Ol<Ay 
1TUT 'All.ED 
/MESSAGE 1 AG 
/ERROR HALT 
/E>C IT 
/SCOPE L.OOP 



I 
/THE.NEXT ~9 ~DUTINEI TtlT AND EM!RCl~I THE 
/LOGIC ON TC12•1•LTRA1l,c,o.~,, 
I 
/BINARY SEQUENCE TiST CtB<~AC~ 
I 

0442 6~51 TiAC11 I.MR /LOAD MAINTENANCE REGISTER TO AC TO TB 00 
1443 1H4 TAO REGA IGU DATA 
8444 318' DCA REGI llToR! 'OR Tv'INC 
044' 1'P"' TAD Rl:~B 1'UCM tT u• 6 ;n4 XV'R /TRM~S,EA IT 
1447 3H Cl.A CS~ /CJEAA ACTIVE AEQ68TERI 
0450 1H2 TAO K __ H /G T ~TB TO A9" C HHANC 
1451 J1'1 ~H~ /LOAD MAINTENANCE R!GllTER 
14'2 ~H Cl.A CLL ICLE•R THE ACCUHULATOA 
iJ4"3 6154 xr~ /MOVE Tl TO AC 
14,4 dl6 OCA REGC ll!ORE ,o~' nit I NG 
US!S iH6 TAD RUC /GET 'OR TESTING 
11456 ;141 CIA /!NVERI DATA 
0457 1819 TAD RIGB /IUSTA CT 1£N! DATA 
IOI Ute SNi CLA /TEI; AND CLEA,_ 
1461 4'S3 JMI I NERROR INC PROBLEM C~ICK WITH OPERATO~ 
1462 4~11 JMI I CftROR /NOT ~QUA~ . 
1461 .... Tlie IHCSIAGE lDENTt,IE-
1464 J!ll MLT IER,_OR HALT 
146, tu SICP Cl.A /EXIT ArTEA A~ JRROR HAL.T 
1466 ·~•2 t1ics. /SCOPE LOOP ADOREll 

I 
/RANDOM NUMIER DATA TUT ~!B<~AC> 
I 

::,~ 
UH TIACI• LHR /LOAD HAlNtENANCE R!GltTER "AC TO tB" (II J 
tt4H JHI I RAN 1r,1CH A RANDOM NUMBER 

94 i ~IH DCA REGB II QR~ roR TV,INO 
04 2 iii• TAD.RCGI "ETCH lT 
14 a. 6H4 xrR l"AC TO Tl" 
il4f• 7300 CLi CLL. ICL.£A~ AC, I., 
1475 11H TAD K41H /GET l RH't 
ra476 ·61'1 L.Hllt ~ /LDAO MAJN R~G 
2'471 6154 )('" /TRV TO LOAD 

"'"" nH CLA CLL. ICL.EAA AC1L 

"''~ 11H TAD t<UH /GET lRlhi 

"'u 0'1 1.H" It.DAD .MA I NT REG 
Ql,1113 61'4 ><P'R /TRy TO LOAD -
0514 NH CL.A Cl.L /CLEAR 

"''' 1•u TAD t<i'H 1ai1 MAIN IRU 
"596 6191 L.MR /LOAD MAiNT REG 
111507 61'4 )(,Ill /TRY TO L.OAD 
HU 7290 Cl.A /C~EA~ AC 
111;11 HJU i'Ao 1<94H IGET MAINT IRI~ 
0512 61!51 I.MR /L.0AD HAINT REC 
121!513 6154 XF'R /TAY TO L.OAO 
0514 ')200 Cl.A /CL.Ult AC 
0515 1H2 i' AD l<~IH /CET "TB TO AC" (31> 
"'16 61'1 I.MR lt..OAO MA lNTF.:NACE REG I STER 
0517 '300 CLA CLL /Ci.EAR 



''"'.;.;1 •r,~tlR Tea+ tMODtL: c '•Rt u ·PALt• 

•~za 6194 x'~ 
t•11 3f~6 QO! RIGC 
0922 1116 TAD RtOC 
0523 te41 Cl~ 
05~4 110' TAD REGB 
0'2' '6Je SNi CLA 
0526 4'03 JHS l NERROR 
0927 4~21 ~HS J·EAROR 
9531 9i66 TIAC 
8931 Y~0Z MLt 
9532 '~1~ SKP CLA 
0533 ,.,; teica 

V&~i· l,~Aut(i) 
/ttTI TO AC• 
11f0Ai 'O~ TY'ING 
lrCtcH h · . 
lt"NVER~ IT 
IS~STRACT IEND DATA 
IT.UT.AND Cl.EAR 
/TEST OKAY 
/TEST rAll.JO 
IHISSAGE 'AG 
/ERMA MAl.'f 
/RETURN TO MONITOR 
/SCOPE LOOI' 



0534 ,,,35 
1536 
IH7 

"'"" 15"1 
9542 
0543 
1544 
1545 
1546 
1947 

"''" 1551 

"''2 1953 
1594 .,,, 
1196 .,,, 
1161 
1961 
1562 

"563 1~63 
1564 6111 
1565 4432 
0566 dH 
"561 1etl5 
0578 6154 
nh Uee 
05i2 6i'1 
"573 6154 
1574 73H 
HfS 1i62 
1!576 6151 
0571 61'4 
1611 '310 
1681 U41 
eJ612 61,1 
eJ613 ;:see 
1614 6154 
0605 3H6 
0616 1006 
8607 7U1 
061111 1109 
"6i1 7690 
0612 4,03 

I 
/BINARY SEQUENCE.TEST ~TBN~>A~) 
I 

TBNAC1, TAD K~400 
L.MR 
CLA CLL 
TAD RUA 
DCA RIGS 
TAD At:OB 
X,R 
CLA CLL. 
TAD 1<24H 
L.HA .. 
CLA 
xr111 
DCA REGC 
TAD RtlC cu -
TAD REGI 
SNA CLA 
JHI J . NIA A OR 
JHI I l!ftRO~ 
Tl~AC 
HLT 
'ICft Ct.A 
TINAC& 

/LOAD MAINTENANCE REG~~i~R TO~
/LOAD MAINTENANCE REGISTER 
/CLEAR ACCUMULATOR 
/LOAD AC WITH CURRENT AREG 
/STORE 'DR TVftlNG 
lrETcH IT 
/TRANS,£R TO TIN 
/CLEA~ PQP~I ~CGISTERS 
/LOAD MAINTENANCE ~EGllTER TO 15 
/LOAD MAINTENANCE REGISTER 
/CLEAR ACCUMULATOR 
ITRAN.,ER rRo~ ~BN ·To AC 
/ITORE 'OR Ty'ING 
10'1 ,OR TCSTiNG 
/CONYE~T TO NiGATIVE NU~BER 
llUBTRACT IOURCE 
/COMPARE AND ~LEAR 
/NO flROBLIM 
ITROUIL.E 
IMCHAOE 10 
IEbOR-HALt 
llXIT 
llCOPE LOO' ADOREll 

I 
/RANDOM NUMBER TEIT CTBN<•Ac> 
I .. 
TINACI, TAD K,~11 

LH;. 
JMI I RAN 
DCA RUB 
TAD REOB 
X,[' 
CLA CLL 
l.MR 
XF'R 
CL.A Cl.'9 
TAD KUH 
LMA 
X'A 
CLi CLL 
UD K2~H 
L.MR 
Cl.A CL.L 
xnt 
OCA RtGC 
TAO REGO 
CIA 
TAO RUB 
SNA CL.A 
JMS I NERROR 

/GET "AC TO TIN Cli> 
ILOAD.MAiNT REOIStER 
/~ITC~ A RANQQM NUMIER 
llTOR~ roR TYPING 
IP"!TCH tT 
ITRANS,ER 
/CLEA" 
/LOAD MAiNT REG II 
1TRV !0 LOAD TIN 
/CLEAR AC1L. 
IHT MA!N iR II 
IL.OAD MAtNT Rh 
/TAY TO L.OAD TIN 
/CL.EAR AC1L 
/OET "TBN TO AC" C21) 
/~OAO MAINT REGISTER 
/CL.EAR 
l"TBN TO AC" 
/STORE 'OR TYPING 
1'!i'CH IT -
I CONVERT 
/SUBTRACT OATA sou~CE 
ITfST AND OLEAlll 
/TEST OKAY 



1P.Ol'·~i n•rtrt tee; 
"•ii 4,,,. 
flf>iit· .,64 •. 
,,.,, ·7~~2 

·0'6t.J '16U "'°i' ~,63 

H400eL ;(: ,,.ol,_1' U 'P-M.l'I 

,JM 1 l'.ftR-
T I \f AC 
Ml.T 
'KP Cl.A 
TBNAC2 



a620 ~~24 
0621 12162 
1622. 6151 
·au3 Use 
0624 :iH4 
0625 ~'H4' 

· ·0oi6 iie' 
il627 6154 
eue 1.2-00 
0631 6141 
1632 1113 
lll63:S· 1112 
0634 3iH 
1615 11"6 
en6 1041 
16!1 tiH 
160 ;iie 
1641 dH 
i642 ·~·~ 1643. ,,., 
11644 ;412 
"645 7h8 
1646 1~U 

I 
/llNARY S[QUENCE TEST ~TAC<>AC> 
I 

TACAc;,, JMS TPEPRE 
TAO t<UH 
L.MR . 
Cl.A 
TAD REIA 
DCA A&:CB 

. TAO Rtoe 
XP'R -
Cl.A 
1.,INO 
TAC 
PD~ 
DCA AEGC t•o R£Qc cu 
TAD REGI 
SNi CL.A 
JMI I NERAOR 
~Ml I ERROR 
TACAC 
HLT 
Stell CL.A 
TACACh~ 

II IN PROG~ESS 
ILOAD MAlNTENANCt REGISTER TO 12 
/LOAD MAINTENANCf REGllT£R 
/CLEAR OUT OLD COHMANb 
IL.OAD.AC wlTM CURRENT REGA 
/STORE roA TYPING 
IF'ETCH n -
ITAANS,£R TO TAC 
/C~!AA ACCUMULATOR 
/GO i'O LiNC MODE 
/RhO TAC 
ll'OP•I HOOE 
/STORE ,OR TYPiNG 
1GET IT 
1CONV~~T TO NIGATtVE NUMBER 
/ADD ·IOURCC 
ICOHl'ARE AND CLEAR 
/NO ERROR,CHJOK WITH O'SRATOR 
IERRO~ DAt~ TAtN,,tR 'AILED 
/MISSAOE tOENT 'ti~ 
ll~AOR HAL.T 
llRROR MALt £XrT 
/IOO't LOO; SYARTtNG ACDRllS 



I 
/RANDOM NUMBER TEST (TAc<>Ac> 
I 
TACAC2 1 JHS TPEPRE 

. ~f ~ ~f iia 
i.M- . 
JMI l JUN 
DCA Rt:GB 
TAD R~OI 
xr t' f RA CL~ 
M'I 
Ct.i CLI.· 
ttlD Kl~li 
i.MR .-
xr~ 
Cl.A CL'-. 
JMI I MAINTl 
·•tNC . ;, .. .... 
't· e " ' 0 A RJ. H 
JMI f lllMI 
k&Nf 

"' ~AO "l;I" 
DOA " D Lh .. -.,,1 
un f'EH 
DU.RUe 
LINC 
1"113 
PDP 
TAO RtGC 
DCA doc 
(.!NC 
f AO 
PDP 
TAD REGC 
OCA RtOC 
TAD REGC 
CIA 
TAD RUB 
SNA CL.A 
JMS l NERROR 
JMS J tRROR 



,,...,,,.. .... """1" '"" ..... , 
'"'""' ... \Ii 

P'A"T ~I r'1'&.J.• .... , 27-1 AU'i•71 
;;(! t ""' "' 

e1;s1 ,71'7 TACAC IMISUGE TAC 
0h2 ;402 HLT /ERROR HALT 
121733 1Ue SMP CLA IUJT 
0734 Ql647 TACACI ISCOl'E· 1.0011 



f"'lt 1004 1h9 31805 
11J mj 01,41 at•t 0if 

•r !f I, I :4 ., .. , ,20., 
810 u;• •ri Utt , Is 1141 
011 ii'' s;,. ~ .1 
HH ;411 

il11 IUf 

'"I Hll ·r I 64 iH . :• Ta !iii 
9 I 

:,u 
Hi 

1,u 

=·•t :m ff ii "'" 1111 T4 Uli ''" 1113 ':. 1 4 
1119 f ~U 
UI~ 4'03 

4,21 
1119 6~26 
U11 '402 
ui2 ;u0 
1"1~ 0762 



1014 :ie16 
11315 61'1 
1016 ;~00 
1017 1H4 
1120 3105 
1U1 iH' 
1022 6l,4 
1023 '1200 
1024 1~!03 
102!5 6U1 
1m26 7~00 
.1.027 61'4 
111i30 Si!H 
1131 1'706 
1832 7~41 
1::2)~3 iH!J 
U34 7UeJ 
1135 dn 
1136 44h 
1111 ~a,7 
1141 7412 
110 ;iu 
11!142 1114 

:i043 U16 
1134~ 6~h 
1045 44:!12 
1Q46 :SQ!e' 
1210 1~e:; 
10!Sk1 6154 
1051 7:500 
t052 11362 
U!S3 6U1 
1m54 6UJ4 
1055 7;500 
1056 1"63 
1057 61'1 
1060 6~54 
1961 ;ui0 
11!162 12103 
1063 61'1 
1064 ;2H 
1"65 61'4 
1066 3~06 
10(l7 i"06 
1"70 1141 
1071 1005 
1072 1650 
leJ;3 4,03 

I 
lllNA~V SEQU~NQ£ TEST ~TMA~>AQJ 
I 
TMAAC1, YAO K14ml 

!..MA 

I 

Cl.A 
TAO RUA 
DCA RiGI 
TAD R~GI 
;(?A 
CL.A 
TAO K~ti'H'~ 
LM~ 
CL.A 
X7R 
DCA RUC 
TAD REOC 
CIA 
TA[) R[~GI 
SNA CL.A 
JMS I NERAQR 
JMS I UAOR 
THiC 
HL.T 
SK~ CL.A 
TMUC2, 

/GET "AC 10 TMA COMMANv 
ILOAD MA1NT£NANCE R£Gtf: ~ 
/CL.EAR 
/GET DATA SOURCE R!G!STER 
llTOR~ rOA TV'lNG 
/P'lt'fCH tT 
IT~ANSrER AC TO TMA 
IC~tAR 
/G~T ~TMA TO Aa COMMANr 
ILOAO MAiNVENANC£ ~£Gl~t~A 
ICbttM~ 
ITR~NS,ER TMA TO AC 
1st0Ri ,OR TvPlNG 
IGU DUA 
/CONVERT TO I' I COHPL.EME~'"; 
/$U9TAACT DATA SOURCE ~EG!8TER 
/TUT AND UL.EAR 
!NO ERROR OHECK WITH OPERATOR 
/ERROR -
IMCSSAGE lO!NTl,lER 
IE~ROR HALT . 
l!XiT A'TE~ AN ERAOR MALT 
/SCOPE MOOC 

/AANOOM NUMBE~ TEST CTMA<>AC) 
I 
yMAAC~, TAD K~~al 

I.MA 
JMV I RA\~ 
DCA Rfi:G& 
'iAO Rt:BS xrR -
CL.A Cl .. I. 
TAO iq~H 
LMA 
xrA 
Cl.A Ct.I. Ho 1<m•H 
L.MR 
X'R 
CLA CL.L 
TAO K'1H0 
L.MR 
CL.A 
X'A 
OCA REGC 
TAO REGC 
Cl A 
TAO REGB 
SNA CL.A 
JMS l NERAOR 

/Gh RAC TO yMA" 
l~OAO MAINTENANCE REGISTER 
/'ETCH A ~ANDOM NUMBER 
llTo~t YOR TYPING 
nheH tr -
l"•C iO TMA" 
/CbUR ACa 1. 
13~1 M~JNT !RH 
/L.OAO MA!N'i' lR. 
/TRY TO L.OAO TMA 
I di.EAR. AC 1" 
/SET MA IN I R03 
/l.0AO MAINT lR 
If RY TO LOAD TMA 
/Cb.UR AC,~ 
IGET "TMA TO AC" 
IL.CAO MAJNTENANCE REGISTER 
/CL.EAR 
t"TMA TO AC" 
/STORE ~OR TYPING 
/l"i;TOM lT . 
/CONVERT TO 2 18 COMP 
/SUBTRACT DATA SOURCE 
/TEST AND CLEAR 
/TEST OKAY 





1111 6111 
1U2 1H4 
1U3 30~' 
1104 1.H5 
1U5 61'4 
1106 ;$se 
1HJ7 1162 
1110 6152 
111,1 1141 
1112 61'1 
1113 73H 
1114 6i,4 
1115 ;sm06 
1116 112116 
1117 7141 
112e i"'' 
H21 7650 
1122 dn 
1123 4421 
1124 6H7 
1125 Hs2 
1126 ;610 
1127 1~11 

113'1 61'1 
1131 4432 
1132 39fJ5 
1133 1lf/J5 
1134 . &i5.+ 
1135 '1~00 
1136 1062 
1137 6152 
11421 4432 
1141 6154 
1142 Uitrn 
1H3 1147 
1144 61'1 
1H5 n0e 
1146 61'4 
1H7 3"'16 
1150 1006 
1u1 70u 
1152 10"' 
1153 7650 
1154 4503 
1155 4421 
1156 6h7 
1157 ;402 
1160 7U0 
1161 1u0 

1e1NA~Y SEQUENCE T!IT 'AC>Ta>~we>A~> 
I 
TBAW91, l.MR IL.OAD HA i NTtNAr4Ct liO~G l IT[R ir A1 TO TB" 

TAO RJOA /O~T A TEST NUMBER 
DCA REGB /STORE roR TYPING 
TAD REGS /rtTCM IT 
X,R /"AC TO TS 
CLi CLL /CLEAR 
tAb K~~ml IGCT ttTB>Rwe" OOMMA~D 
TRC 1"TB>RWB" 
tAO K2400 IGtT ARWS)AC" OOMMANO 
L. MR . - IL. 0 A 0 MA Hit£ M ,u JC IL IH:'. G ., " ft: A 
CLA CL~ /CLEAR 
X,R l"MWI TO AC" 
DCA REGC 19TORE FOR TVP~NO 
TAD REQC /'ETCH IT 
Cll ICONvt•r TO 2!S COMPLEMENT 
TAD REGI /IUaTAACT DATA SOURCE 
SNA CLA /T~ST roR ~QUAblTY 
JMS I 'NERROR ITEsT Ot<U 
JHI I ERROR /TIST 'AILED 
T8Rw8A /MESSAGE TAG 
HLT /E~RO" MALT 
SM~ ~LA IE•tT 
TIRWI' ISCO'~ LOO' 

I . . 
/RANDOM NUMBER TEST CAC)Tl)RWB>AC) 
I 
TSRWB~, LMR /LOAD MAINTENANCE ~EGllTtA "AC TO TB" 

JMI I RAN /GIT A RANDOM TEST NUMIER 
OCA REGB /STORE FO~ TyP!NG 
TAD R£GB /'CTCH IT x,R ~- 1nAc to taw 
CLA CLL /CLEAR 
TAO K~,0~ ICET "TB>RWD" COMMAND 
TRC l"TB>AWB" 
JMS I AAN IQfT A RANDOM NUMBER 
xrR /LOAD TB WITH A NEW NUMBER 
Q~A CLL /CLEAR 
TAb K~410 /CET "RwB>AC" COMMAND 
LMR /L.0AD MAINTENANCE REGISTER 
CLA CLL /CLEAR 
X'R t"RWB>AC" 
OCA AEOC /STORE 'OR TYPING 
TAO R£GC IGCT IT . 
CIA /CONVERT TO 2'1 COMPLEMENT 
TAO RtGB /SUBTRACT DATA SOURCE 
SNA CLA /T!ST.ANO CLEAR 
JMS I NERROR /TEST OKAY 
JMS 1 tRROR /T·tsT PA IL.ED 
TSAWSA IMESSAOE TAG 
MLT /ERROR HALT 
SKP CL.A /EMIT 
TBAWB2 /SCOPE ~COP 



/PQ,~~I A~TIR !CIT C"OOEL 9 PART '-~ PAl.~I V,!1 27•AU'1"\ ·~·•a. PAGt -~~ 

I 
/l!NA~Y SEQU£NQE TCIT tAC>!S>~WS>AC> ~we IHI'' TEST 
I 

1;t.il ;3ee RW8SM1, CL.A CL.L, /CLEAR AC1I. 
1Ut~ 6~'S. l.,M~ /~OAD MAINTENANCE REGllTER "AC To TB" 
iu• ~014 TAg RUA /GET A TESt NUMBER 
lUI UH QCA RHI llTORI roA TYPING 
U6' Ult TAQ PICH 1rnaij IT 

UJ' t!U KrR 1n10 To ''" u. ., 0~ Cl.A CLt. /Cl.UR 
uu ·~~· 

TAO KUH 1GET ~TB>RWB" COMMAND 
UJI Ull TAC lqTS>RWB" 
UI S.~~I TAD 1<U'11 llET Ao~2s11 C"AWI SHl'T") 

Ur 'i" TRO /IHI'! AWi ONCC ~CrT 

u• l u TAi t0,4H IHT "AMl>AC" 
u 6 •tll L.M /LOAD.MAINTENANCE AEGllTER 

u' 7 II Q\.A CL.I. 10'-iU~ 
u • 14 x'" l"~Wl)AC" 
Ull HH QCl l'IGC ll:QNI 'O~ TV'ING 
UH ·:11 TAO R GB 1G T 'l:ND DATA 
un ; .. Cl.I ~A" /IMI' 1.E'T , ... n•1 AN K?Ht ll•VE llONtr1cANT DATA 
H1I ~11. DOA. "CH lllT ftlQI TO AGTUA~ CATA 
UH t .. , TAP ftlGO IOET AWi ~ATA rOR TtSTlNG 
111? GU IOGN,CRt 0 ltl COMP~E~ENT 
uu •111 

uo ru:u 11~1 ~ACT IENT QATA 

"ti INA Cl.A ,, ST roR EQUA~lTV 
UI 4r JMI I NCl'AOA /THT OKAY 
uu •• t -HI I cRftOR nrt 'Al~fD 
lrH4 Un . w'sHr IM HA C G 
ut• MR 1UAO,_ HALt 
u• I J Cl.A IEKlT 
Ul1 UH l'WISM'- llQOPI t.OO' 



'PU~•AZ R[Gf STE~ TEWT UtODIL C fl'ART I~ PAt.U U!i i7·•AYl"'11 ii~• 

I 
/,_ANDON NUMBER TUT CAO)T8)RWl>AC> RWI SHt'T T~ST 
I 

1221 . 7390 RWISHi, CLA CLI. /CLEA~ AC1'-
1221 6i!J1 LMI' /LOAD MAINTENANCE AEGISTIA "AC TO TS" 
1222 ~·u JMS RAN IOIT A RANDOM TEST NUMBER 
1223 3005 OCA REGS /STOA' 'OR TYPING 
1224 ii es TAO REGS /'ETCH IT 
1225 61'4 >CVR l"AC TO Tl 
1226 '~"" CL.A CLL ICLEAllt 
1227 1"62 TAD 1<UH /OET "TB>RWB" COMMAND 
1230 61'2 TRC /ff'8.)AWB" 
1231 4~32 JMS I RAN /GCT A RANDOM NUMSCR 
1232 61'4 x,., /LOAD TB WITH A RANDOM NUMBER 
1233 Uelll CLA Cl.L /CL.EAR AC1L 
1234 U.44 TAD K~~B1 /GET IHl'T 
1235 61'2 TRC /IHiFT RWI ONCE LE'T 
1236 1116 tA6 1<101 /GU "lllWB>AC" 
1237 6~'1 LHlt /~OAD MAINTENANCE RECllTER 
1248 ., 3fll.I Cl..A CLL /CLEA~ 
1241 6194 ><'" l"lllWl)AC" 
1242 3186 DCA REGC 1ITORI 'Ollt TYPING 
1243 1f"5 TAD RtGB /GU END OATA 
1244 ·114 CLL FIAL /IMf;t Ll'T 
1245 1142 A Nb K7~56 /IAvr·110Nt,1CANT DATA 
1246 3ii5 DCA REH /llT NCGI TO AOTUAL DATA 
1247 til6 ho REIC 10ET ~WI DATA 'OR TESTING 
12'" 1"41 CIA /OONVE~T 'O 2'1 COMPLEMENT 
12'1 11"9 TAD REGB /IUBT~ACT IENT DATA 
12!52 ;ue SNA CLA ITEST.,OR EQUALITY 
1253 dH JMS I NERAOR ITIST Ol<A't 
1254 4~21 JMS I F.;R,_OR 1TEST ,.l,ED 
1255 6H6 RWBSH, /Ml:llAGE AG 
1256 7492 HLT /EJllROR MALT 
1257 1h0 SKP CLA /UIT 
1260 122'!1 RWBSHZ /SCOPE l.0011 



,,,,~~· .,_fl,. trat CMODCt. q PART u , ... u Y$fS 

I 

ur ···1 11·' HI. 11 6 
ut' •414 
1111 -1;1 
1 u !l l 
Ui~ 

,,. 
1i13 6114 
1H4 *I" 1U5 •• 1 .. 46 
1316 'lei 1317 t1;· llH 
1Ui 4.H 
132 ~~n un 1114 
Ui4 j4H 

. 132~ 7&U 
1326 1~1U 

/.INAAV J£QU£NC~ TCIT MilNT tACC•RNS) VIA MAJNT ·GATE 
I 
AWih4S1, 

I 

. REGA 
REGS 
REGS 
I.MAWS 
HUH 

REGC 
RUC 

l~ANOOM NUMIC~ TCIT MAINT 
I 
f'WIM12, JMI I UN 

oU UH TAO 
~Ml LHJlwl 

AO KUH 
L.M~ 
CJ CL.L. 

Sc: REGC 
tAi AUQ 
Cl 
f AO REG8 
SNA Cl.A 
JMI l NERAOR 
JM9 l ERA OR 
RWIHG 
HLT 
SKP C~A 
RWSMSI 

CAC~>RWIJ VlA MAINT GATC 

/l'T A ~ANDOH TEIT NUMIER 
II GR~ ·to~ TY,1NG 
1ruc .. •T . 
/LOAO "WI TH"U HAlNT GATE 
/HT "AWB>AC" 
.l~OAO MAINTENANCE REGJITE~ 
IC~EA" 
1t. WlhCtt 
1ITOA~ ,QR TYPJNG ''"c n· ·· /CONV£RT TO 211 COMP1.£MENT 
18UBiAACT SEND DATA 
lft9 -,OR £QUALtTV 
l'U'i' ·oteAV 
IT.UT ,All.ED 
IH£HAQE hG 
/ERROR HAL' 
1E>Cn 
/SC.OP~ 1.0011 



iPDP·1i RElllTIR TIS; CMOHL C PAR' ii PAl.H VS.41 ~ /~~AuQ1:t~8 :u 

I 
/BINARV S!OU£NCE TEST MB>TBN C DT!NOED AODRf!:: "!fU 
I 

1327 4124 TBNM81, JMS TPEPRE /CLEAR EXTENr~o ~DDR£f j 8 .1.T 
13H 4422 JHS MAINU 1sr NO P!U~~ 
1331 1H4 TAO REGA IP TCH A T£ST NUMB~R 
1:532 sen AND 1<1777 /SAVE llGNl,ICANT DATA 
1333 3iH OCA REGS /StORE EXPECTED A!IUL.TS 
1334 1H4 TAD A!OA /'ETCH 'ULL 12 BIT TEST NUMB!:R 
1335 3340 OCA .•3 /STORt IN TEST ADDRESS 
1336 6141 LJNC II. MOOE 
1337 21100 0'111 /TAPE COMMAND 

.. 1340 0~09 0~H /TEST ADDRESS 
1341 0102 PDP /P MODE 
1342 1141 TAD K24.H 1CET TGN>AC 
1343 61'1 L.HA /L.OAD MAINT REG 
1344 73ee CL.A CL.I. /CL.UR AC1 L.INIC 
1345 62.94 )(,~ /A,AD DATA 
1346 3"86 DCA REGC IS ORI RESuLTS 
1347 1016 TAD REoC ,,ncH DAU 
UH '1141 Cli INl:CU TE 
1351 f H5 TAD fltEGB /OOMftAf'E 
13'2 tH INA CL.A ITEI! 
1353 4913 JHI 1 · NERROR /TIST ~KAY 
1314 4421 JMI I ERROR 1T IT A IL.ED 
135' 7161 i'BXS. IMCllAGE TAC 
1356 '482 Ml.T /Ef'ROR HAL' 
1357 7610 SKtt ct• /E>C~T 
U6B 1~27 TINMB . 110 PJ L.001' 





'fFVjl'iiDLI' Rt;fHl .. ?'CR· Jft•l' (fl'IUUll.· 1ii ~APtT U PiU.i• Y;ft~I. i'f • .. ; ,, uy::o ~· ;:; ' 1 
,j ., 

I 
/BlNARV SEQUENCE: TUT MB >TBN CEXTENC~O ADORESS~1> 
I 

141.3 1Ht4 TBNMB3, TAO RUA /,ETCH A TIST NUMBER 
1414 3~H oCA REGS llTORE FOR TVPING 
1415 1005 TAO Rf:GB /'~TOH rOR TE9TING 
ui6 32H ocl ••• /I ORI IN TEST ADDRESS 
1417 1'572 TAD KH71 /SET ~XT ADD1 N-0 PAUSE, MAINT 
1420 6U1 I.INC II. MODE 
1421 m0"1 AOX /HT NO PAUSE 
1422 0785 871, 1TAPt COMMAND 
1423 1000 HSI /1'E&T ADDRESS 
H24 1802 PDP IP MODE 
142, HH Cl.A CLL ICLEAI' AC1L. 
H26 1141 TAD 1<2-lH /GET !IN>AQ 
1427 6191 LH~ 11.0AD MAlNT REG 
1431 '380 CLA CLL /CLEAR AC1 L 
1431 6194 X'R /l'tCAD DATA 
1432 dH oci AEGC llTOR~ REIULTI 
1433 1106 TAD REGC 1rETcH FU:IUL. Tl 
1434 7141 CIA /NEGATE 
1439 1ii9 TAD REGB 11uatAACT DATA SOURCE 
106 "'" SNi CLA /Tiit 
U37 dn JMI I NEl'ROR /TCIT OKAY 
144·1 4~11 JMI l £fUIOllt /TCIT 'All.ID 
1441 tH5 Tlxt /MESSAGE TAG 
1442 7402 Hl.T 1E""OA MALT 
1443 1t;.0 'l(p Cl.A /f~tf 
1444 1~13 TBNMB~ /SCOPE l..00'9 

I 
/RANDOM SEQUENQE TUT MB)TIN ~EXTENDEQ ADDRESS~&> 
I 

1445 4~32 TBNMB! ~ JMS RAN /GENERATE A RANDOM NUMtn:R 
1446 J"95 OCA REGS ISTORt ,OR TVPING 
1447 1~8' TAD REGB /;ETCH ;OR TESTING 
145'1 !25!5 DCA ,., 18TOAE IN TEST AOORESf 
14!51 :Lil72 TAD 1<0170 1S£T ~XT AOD1 NO ~AUS!1 MAINT 
14,2 614'1 . L. l NC IL. MODE 
1453 1101 AO)( /IET NO PAUSE 
1454 e~H 0112 /TAPt COMMAND 
14,, SHA 0eJU /tEST AODAUS 
1456 CIH2 PDP 1P MODE 
1457 7309 Cl.A Cl.I. /Cl.EA~ AC1L. 
1460 1i•1 TAD K24H /GET TBN > AC 
1461 61'1 LMR 1L.OAO MA!NT REO 
1462 7390 Cl.A CL.I. /Cl.EAR AC1L. 
1463 6U4 XF'R /R,AD DATA 
1464 3H6 OCA REGC /I ORE RESUL.TS 
1465 1006 TAO REGC 1rncH n 
1466 7041 CIA /NEGATE 
14~7 1005 TAD ~EGB /SUBTRACT DATA SOURCE 
1470 '1690 SNA Cl.A /TEST 
1471 4'03 JMS I NERROR !TEST OKAY 



/POP·~I R~I~ TIST CMOOCL Q flARt 1) PA\,$8 v,g, a7'UIJAU1fr'\ ,,,, 'AH ·H~t. 

1CJi2 4~21 JMI I ERftOR ITIESi' 'A 11.l!O 
14 3 ;31, i'SX2 IMISSAH T~C 
1474 .,~.02 HLT IC ROR HALT 
14'' ,301 JMP ADDTU /Uli' 
14j6 1~4' TBNM9' /SCOPE t.001' 



IPOP·~I AElflftR Tttl1 CMOD!L C Pl\R'f' iJ PAL11 Vi4t 27,-_·J\UQ•'TI ''"1 
I 
II.TRI TAPE REGISTER ADDER TEST 1 r1.0AT m TMRU rs 'LOAT • THRU 'f AC .. 

1477 7300 Cl.I., CL.A 
1500 ,u. Jt1P • •• 

I 
1'"1 4124 ADDTS~• JMS TPt:P1'E 19 > lN PROGREIS 
1512 7f60 CHA CLL CML CLA /l~T AC•~77'1 L.U 
15"3 ~H5 DCA R!:GB /STORE IT 
1504 1H5 TAO REOB 1rtrcH n 
1515 7S:SI CMI. RAR /SMIF'! RIGHT 
1906 7~20 SNL /i£RO '~OATED OUT VET 
15117 5H2 JMP ADDTS2.•1 /,~OA!lNG IERO SuNK START ov£R 
1518 3iss DCA R!GB /ITORJ RESULTANT 
1'11 hH CL~ CML /HT AC•illH L.11 
1512 3H6 DCA Rt:GC /ITORJ IT 
1513 1186 TAD REGC /'ETCH IT 
ni• ,118 RAR /'LOAf A ONE 
15:i.5 3H6 DCA AEGC 1ITORJ RESULTANT 
1516 7~H SIL. CL.A /ONE 

1
LOATCO OUT YET 

15b 927; JHri ADDTU•i /START OVUt 
1928 111!5 TAD REGI /llMUL.ATE THE LTR ADDITION 
1121 1••• TAD REGC l+"EGQ 
1922 3181 DCi AEOD /liORE SfMULATION 
1923 'i':I. LM! II AR! LTR AD~lTlON SETUP 
1914 1 __ ., uo REGS ''CTe~.RE'I 
1;2, f 194 )('" /AIOI TO I 
1!526 7'11 CL.A Cl.L. 1CLUR 
1927 1~~2 TAD K~IH /GET "AC TO TAC" COMMAND 
1531 6151 LHR IL.QAD MAINTENANCE REGtlttR 
1531 Hes CL.A CLL /CL.UR 
1'32 1186 TAD REGC ''ET~~.AEfC 
1533 61'4 X,R IREGC to AC 
1'34 '3H CL.A Cl.L IC~EAR 
1535 1sn TAD K•OI /GET !8 & TAC TO TAC 
15!6 01'2 TRQ /DO rT 
1!37 73H CLA CLL /CL.EAR 
1540 6141 I.INC IL.INC HOOE 
1541 dn TAC /AUO TAC 
1'42 1102 PDP . II MODE 
1,43 ·3010 OCA REGE ISTOR~ IT 
1544 ieu TAD R£GE 1'£TCH IT 
1545 7141 CIA /NEGATE 
1546 1~"' TAO REGO 1SUBT~ACT SIMULATION 
1547 '~'" SNA Cl.A /TUT AND CL.UN 
1550 4,03 JMS l NE~ROR /TEST Ol<AY 
15!51 4~21 JMS l ERROR ITEST ,All.ED 
15'2 !5131 TBiDD /MESSAGE TAG 
1!53 ;402 ML.T 1ERROR MAL.T 
1554 5360 JMP AOOTS2 1!lCtT 
1555 1513 ADOTS+,•12 



/POP~~· Rlf*\TIR TllT CMOOEI. P PART 1) · PAl.H "'~'' l'•AU'fi'\ ltH PAH I. 

I 
IL.TRI TAPE REGISTER AODE~ TEIT I 'LOAT I TMRU TAC 'LOAT 1 THAU Te 

uu 7300 cl.i cCi. - ICL.EAA L., AC 
15~., ., ,362 JMP .. ~ /CONTINUE 

I 
1Ht '~" A00TS2. CMA CHI. CL.A CLI. /SIT AC•"/71'1 1.11 
1'6~ i:H OCA :ng 1STORI P 
1HI l •• TAO l'CTCl4 · T 
1963 th• CHh RAM 1tNVE~T IT SHl'T R!CHT 
1'64 ,420 SNL /DON&: vn 
1'61 -~60 JMP AODTS2 /RE:DO 
1'6• J"'• DCA REQC /STORE AUUL.TANT 
1'67 121 CL.L. CML 1A0111tJIH L.•1 ur UH OCA REGI 1STORI IT 
11 1 tit t•o RHB /'ITCH IT 
11 ' lht u" llM.l 'T • t GMT 1•r , ... DjA REOI llTOFtJ RUUL. TANT 
u 4 Ht S ~ Cl..A ID,NI YJT 
11 ' 

tlf 6 JHP AOOTH•Z /I UT o~u 
ujt 1••• TAO REH 1llMU~AT L.TA ARCJTJON 
11 ' s,H6 Ug AUC l•~U 
1611 1117 DCA Ftl:GD 1lfOR£ IJMUL.ATl~N 
161l tHi '"" 

llCT MA,NTCNANCE TO If AC TO Tl 
1611 AD ,_EH IOU "I I 
1613 iH: >C'8 1~CGI ;o Tl 
161• Cl.A Cl.L 1c1.u• 
1611 Utl TAO KUH /$IT ~·e to TAC" COMHA~D 
1616 u:i L.M~ /LOA~ MAINTENANCE ~EGllTER 
1617 Ct.A Cl.I. ICL.tA~ 
10~ ... TAO REGC 1retctit. :RUO 
ui1 hu )(,~ tllEGC,TO he 
16U uu C~ CLL. ICLUlll 
1us 1911 TAD Kl~H /GIT !I •TAC TO lAC 
16i,4 ;u• T'Rl' /DO z' 
161' U0 Cl..A CL,L. · 1etu" 
16S.6 61•1 ~lNC IL NC MO-OC 
1617 1011 TAC /GIT "TAC" 
1620 raHI PDP /I MODE 
1621 Uh OCA REGE ISTOAE IT 
1622 Jlil TAD AU£ /;CT ~ T 
1623 -~ .. CIA /NECA t: 
1624 1H? TAO REGO 1SUBTAACT SIMUL.ATlaN 
162, 7t90 SNA CL.A /TEST ANO CLEAN 
1626 d93 JMS I Nt,.AOR /TEST 01(AY 
1627 4411 "'MS I EAAOA /TUT ,AIL.ED 
1630 5731 'TtUOD /MESSAGE UG 
1631 H"2 ML.T /ERROR MAl.T 
1632 1U0 St<P C:l.A /E>C?T 
1633 1''1 ADOTS2+11 /SCOPE L.OOP 



1634 -~32 
1635 3£1"5 
1636 4432 
1637 3H6 
1648 6i91 
·1641 1H9 
1.642 6194 
1643 1a"" 
1644 1.062 
164, 6151 
1646 UH 
1647 UH 
1651 6154 
1651 7280 
1692 ilH 
16'3 61'2 
1654 7ZH 
1695 18115 
1656 3,116 
1617 3ii7 
1661 6141 
1661 t8H 
1662 1H2 
1663 HUJ 
1664 1110 
1665 7141 
1u6 ils7 
1667 UH 
uts de3 
uh •di 
1612 ,n1 
1673 '~"2 
1674 1610 
16;5 !~34 

/TAP! I! 
I 
/TAP! NEGISTER ADOCR t~EROlS!R 
I 
EXA011 JMS I ·RAN 

OCA Rtc;B 
JHS l RAN 
OCA R~GC 
Ii.MA 
TAD AtGI 
)(F'R 
Cl.A 
TAD KUH 
L.MA 
CLi CLL 
TAD RUC 
XPR 
Cl.A 
TAD Kl4H 
TAC 
Cl.A 
TAD REGI 
TAD RIGC 
DCi RHO 
LINC 
TAC 
PDP 
DCi AEGE 
TAQ RiGE 
cu 
TAD AEGD 
SNA CL.A 
JHS I NERROR 
JHI l · EArtOA 
TBA DD 
ML.T 
SKP CL.A 
!Xi01 

IGEN£AAT£ A RANDOM NUH~[R 
lt..0AO.REG9 
/GEN!RATE A RANDOM NUMe£R 
/L.OAO REGC 
/SET MAINTENANCE REGISTER TO "AC TO TB" 
/oCT T.• SOURCE REofST!~ 
/TAANSrER AEGI TO TB 
/CLEAR DATA 
/GET "AC TO TAC" COMMAND 
/LOAD MAJNTENANCE R£0lSTER 
/CLEAR PREVIOVI INITRUCTION 
/Q!T TAC ICUAOE AEOllTiR 
/TRANl,£A ~EGA TO TAC 
/CLEAR DAU 
/;CT "Tl•tAC TO TAC" COMMAND 
/f;X!CUTE IT 
/CLEAR PAEYIOUI COMMAND 
/ITA~T.OF llMU~ATlON 
llJT TERMI AODSD 
/ITo~E 'OR .,ufURE "''E~ENCE ANO PAfNTlNG 
100 TO LINO 
/GET TAC 
IOO TO POll.;.I 
lliORE roR ;uruRE AE,ERENCC AND PRINTING 
1Gl:T TAUE.IUH 
/CONV£~T TO A NEGATIVE NUMBER 
/ADD SlMULATiON SUM 
/COMPARE AND.2LEAR 
/OK CHECK WfTM OPERATOR 
/EAROA 
IM~SSAG£ lDENTl'liR 
/ERROR HALT . 
/EXIT HALT £AROR HALT 
/SCOPE MODE STARTING AOOREIS 



1141 1~61 
1742 11u~ 
1743 6141 
1144 ra~u 
1145 121002 
1~46 4e24 
1~4? 61,H 
175fll ·0U1 
1751 0ia02 
17'2 ""'3 1?53 3en 
1754 113215 
17!55 '~'" 

/TC1t•l•LCX TCITI TAPE EMTSNDJO OPlRA!lONI 
I 
/DOES TAPE EXT OP ~EO LoAO AND AEAD ALL NUMBERI 
I 

I 
IOO!S TAPE PRES!T CLEAR THI EXT OP AEO 
I 
L.CX1Zt2, TAD KU37A /UT Al.I. ONts 

UH 

TAD K20 ISCT MA%NTb MARK r~oP 
L.lNC /CO TO I.IN MOOE 
AO>C /L.OAO l:XT OP REQ 
POP /GO to 8 MODE 
JMS TPIPRE I Q£NEFb TE llRESt;T 
I.INC /GO TO L.INC MOOE 
xoi /READ EXT OP AEG 
PDP /GO TO 8 MOOE 
ANO 1<0771 /UVE 
oci REGB /STO~£ roR TYPIN' 
TAO REGS 1rncH IT 
SNA C~A /TEST ,OR AL.~ IEROS 



1756 4'83 JMI I NEAAOR /TUT OKAY 
1h7 4421 JMI l ERROR /TEST 'AIL!D 
1760 62'17 L.C>CTPS IMISSAGE UG 
1761 j4U HL.T /ERROR HALT 
1762 76UJ Sl<P Ct.A /RETURN TO MONfTOR 
1763 11•1 L.·C>CI~ /SOOP~ LOOP 



K1177A 
RUB_ 
AEGB 

1ni 

/QOT A'9L ONU 
/ADD MA1NT MOD! AND MARK 'LOP 
/GOT TO LINC MODE 
/l.QAO EXT OP AIG 
/CL.Ult Al.ti. 
/TllT WITH N ti 1l (NOT> 
/TEST WITH MSC CNOT> 
/READ IACK "EXT O~ REG" 
/GO TO 8 MODE 
/SAVE 
/STORE ,OR TYPING 
/'STOA IT 

· 1INVC~T ADO ONC 
llUIT~4CT ttlT DAfA 
/IUlf~AC~ MAINT MOOE 
1T1•T ,oR EQUALITY 
lTHT OKAY 
/TllT_,. U.ID 
1MEllAGI TAG 
/ERROR HAt.T 
IRCTURN to HONITD~ 
1•00111 1.00J 



/~UP~~I R~U1~TIR J'lf Cf111UIL ~ l'AIH' U PAU• Vi~1. ii' iAU~iiilll ::1 , •• 

I 
IQOEI ixt OP REG WORK NiTH HtGM IPa!o· RANDOM ~s 
I 

2012 ·~3~ L.CX04' JMI RAN /G~NE~ATE A R~~OOH NUH~~i;R 

2013 IH7 AND dU1A /SAVE ALL IUT MARK AND :.1f,JN'I' 
2f:ai4 1H2 ~AO KH41 /ADO MAJN~ MOOC 
201' 3~9' CA REOB /STOA~ 'O TVPJNG 
2S:L6 iH!S TAD REGS l't:TOH IT 
2017 11!14 ho t<tJiH /TRY To IC? HAreK ANO Vt~USEO 
2020 n•~ I.INC IGO Y~ I.INC MOOE 
2021 en1 AO~ /LOAD "EXT OP ~~G" 
2022 SIU XOA IAEAD "EXT OPR!G" 
2e23 1ee1 AO)( IETC 
21824 eH:i. )(OA IETC 
2025 1901 AO)C /ETC 
2826 1@21 XOA 
21127 !aH1 AOX 
2130 raih. >COi 
2131 8H1 AO>C 
2032 -~21 XOA 
HU 18"2 PD ft /GO TO 8 MODE 
2ra:S4 11~4 AND K1771A /sAVE 
2135 3'1.6 oC~ REGC llTOR~ ,QA TY,ING 
2136 

,.,,, 
TAP REGC /,ITC IT 

2137 11141 CIA /INVl~T ADD ONC 
2141/J 1111 TAD REGB t•UBT~ACT DATA SOURCE 
1841 '"" SNA CLA /TEST ,OA EQUALITY 
2142 4913 JMI I NEAR OR /TEST Ol<AV 
H43 4~21 JHS I EAR OR /TEST ,AILED 
2844 ru 1.C~DU /MESSAGE t ~G 
214' ~"2 MLT /ERROR HAL 
2a~6 ~ue Sl<P CL.A /Uti' 
2147 hu 1.C>Cl4 /IOOPJ LOOft 

I 
iM~OP REAo BAcK H171 /00£1 c231v21 Mt~i c11~i1 FUNCTION 

/· 
20'" 111167 1.cxn, TAO KIU.31 A lltT AL.\. 'L.OPI 
2051 1140 i'AO t<2U /SET 
2052 6141 L.INC IL MOQE 
2"53 """1 AOX IS~T ~XTtNDtD OPS 
2eJ54 rai11 CLR /CLEAR AC1 L 
2055 eH2 PDP ·I, HO~E 
2e56 1H4 TAD REGA IGtT A TtST NUMBER 
2057 7904 RAL IJUStl'V L.EFT 
206S 6141 I.INC IL. MOQI: 
2061 08.16 NOPL /TEST WITH N El ~l (NOT> 
2062 0321 0321 /TEST WITM MSC (NOT> 
2063 "'"" 07U /TEST w!TH PROGRESS ~ e CNQT) 
2064 7H0 1rau /WASTED MtMORV 
2QJ65 0"92 PDP IP MODE 
212166 3H5 OCA REGB /STORE AC 
2067 a,H' TAD Rt GB /FETCH 01.D AC 
u?0 '"41 CIA /NfGA'fE 
20h 1H4 TAO REOA /SUBTRACT DATA SOURCE 
2072 76'0 SNA C1.A /TUT RESUt. TS 



IPQP•;I R("'\TCR UH CMODIL P PART $' PAl..I vu1i· n••u~ ·a"& PAH H•i 

20'3 4'03 JHI I NE"ROR /TUT OKAY 
Hj4 4421 JHI I ERi.oR ITllT ~Al~CD 
20 ' 6~37 L.CXRU /MESSAGE AC 
21a16 t•ea HLT /CRAOR MALT 
2011 4~B2 JMS l KUCA /UIT 
2101 u"' L.C>CU /SCOP~ L.OOP 



/POP 8 ;I •EltlTIR TIST C HODIL ~ PART U PALU V1!1 f, i 1\U!lw YI :io: ~ ;\ 

I 
/TUT LCX L.D' 13, 14 
I 

21'1 492• L.DVT0' JMI TPIPRE /SET EVERYTHIN~ TO ~ERO 
2102 4422 JMS l MAINU /81'.T MAINT MOCli! 
2103 1~51 TAO KH21 /UT DIRECTIONAL rLoP~i 
2Ul4 J1.H TRC 1SET 
2185 3H CLi CLL 1Cl.UR AC1L 
2186 U.23 TAD 1<7174 1GCT NEW COUNT 
2197 3861 OCA 1<1113 /UPDATt LOAD COUNT 
2111 1H4 tAd REGA /'ETCH A TEST WORD 
2111 eHS ANO K"fJH /SAYE or ~:s, e, 
2112 38"6 DCA REGC /ITORE 'OR TYPING 
21U 11"6 TAD RUC 1otT DAT A 'ULD 
2114 1166 TAD LD'K 1AOD .LD' COMMAND 
2115 3h7 . OCA ,•I 111'0RI IT 
2116 6141 L.iNC IL HOOi 
2117 eiH 8118 /CMANll DATA 'IELO CL.C>C TD, 1~114) 
2121 1110 9711 llCT !INR U Cl> 
21i1 ;iH .,, .. /IET 50P GP 18 Cl) 
2122 1112 PDP I, MO E 
2123 i~ll TAD Kf!'UI /HT !T• 
zn• J:LH LMja /GENERATE t1111, i 
2115 aee CLi CLL /Ci.UR AC, L 
2U6 U~l1 TAO KHU IGET 'LOCK MARK 
U27 ·~et JMI I LOAD /LOAD WINDOW 
2131 1171 TAD 1('831 IOET TMA > AC AND GENERATE TPi1T1t4 
2131 6151 LMA /LOAD MAINTENANCE REGl.TER 
2132 .,~~" CLA CLL /CLEAR AC1L 
2133 uu )(, .. 1RUD DATA 
2134 71"6 CLL RTL /IMJ;T ·191,1 JNTO AC1'1U 
U35 1U4 RA~ /IHI'' 
2i36 ... , AND .KHH lsAVE- ACU,U. 
2137 3~8' OCA REGO llTORI FOR TYPING 
2148 1~07 TAD REGO '''TCH 'OR TESTING 
21'1 7841 CIA /NEGATE 
2142 1H6 TAO RE:GC /SUBTRACT SOURCE DATA 
2143 7t59 SNA Cl.A /TUT RESULTS 
2144 4593 • JMS l Ni:AROR /TUT Ol<AY 
214' 4411 JHS l ERROR /TEST 'AILED 
2146 6460 TAG /MUSACiE TAG 
2147 ,.02 HLT )EAROA HALT 
2151 7619 Sl<P CLA IE~IT 
2151 2101 1.;D,T8 /I OP~ LOOfl 



1PDP;11 ,.,.,I~ Test CMOOC~ C l'~A; it PALU vi~s.· .,~A~ ·adi· PAii ·H 

I 
ITl!S'T Lex LI' 13 14 
I 

a1 '12 48r L.l'T"' JMS TPEPRE . /SET IVERYTHING TO !EAQ 
210 4~ I JMS l MA INU /SET MUNT MODI! 
2ii4 t .1 TAO t<H21 /SET DlREOTtON Cl) 
2111 ., .. T,_C /HT 
UH f 18 Cl.A CL.L. /CLEA" AC1 I. 

ui: ~UI ho t<111tt /OCT NIW COUNT 
@o DCA K'1773 /UPDATE ~OAD COUNT 

21.61 1H_. TAO RUA ''~TCH A TEST WORD 

nu ""I' AND t<SIH 1UVE I' H114 
H 6 OCA REGC /STORI roR TYPJNG 

1164 

. 'lu 
TAO Rtoc /OU DATA ,11:1.D r . TAD KIT /All BASIC JUMJI u, OCA OllPAT 

im . ,, Dl9PAT, "'"' 10ISPATCM 

I 1; JH; I PNTA lGO TO 'll!LD I 

atp JMP I PNTB /GO TO r1ELD .·~ qi JMP l PNlC /GO TO 'IEt.D t 
hS JHP I PNTD 1go TO P'I ELD 3 
h ~ ·i . KIT, JHI' OllPAT•1 I .. ONITANT •tr t •• 'L.A Cl.L /CL.UR lC1'-
116 i Ii AD Kll41 1ltT Ttl 
21·.1 ·r I.MR 11.0AO MAINTENANCE REGllTER 
2288 ' ee Cl.A CLL 1CL.UR. AC1 L 
Uh ih TAD KflU /GET •1.ocK MA"M 
2212 • 81 JMS I ~OAD /LOAD WINDOW 
2213 1th TAD t<1131 IOET !MA ~ AC 
2214 ·1•1 L.HR l~OAO MAINTENANCE REGllTER 
22"9 f H C,A CLL /CtEAA AC, L . . .. . 
2216 •t•• x _A. /R AD OATA 
2287 ., "' Cl.h RTL. /HOVI ACltt TO AC11i1& 
22i0 ;te .. AAL /SMl,T LE, 
2211 010 ANO l<HI~ /SAVE llGNl,lCANT DATA 
n;2 3 i7 OCi Rt GD /ITOAE ,OR TYPING 
2213 i""' TAD AUD /;ETCR ,OR TESTtNG 
2214 7941 C!A ;NEG•TE 
221' f Ho TAD REOC ,,uetAACT CATA SOURCE 
2216 i;e SNi CLA I UT .· 
2217 451~ JMS I NERROR /TEST OKAY 
222121 4. 1 JMS I tRROR /Tf!ST FA I I.ED 
2221 ,;e; TAQA /MUsAGE TAG 
2222 7402 MLT /CPtROR MALT 
2223 1110 SKI' CL.A 1EX1T 
2224 un L.lfl'T0 /IOOPE L.OOP 

I 
/RESET TM£ CONSTANT 
I 

2225 11'1 TAO C'1'7J /SET AC•71'3 
2226 ~"61 OCA 1(7173 /RESTORE COUNT 
2227 5235 JMP L. I NIU .... I JUMP OVER I NSTRUCTJ ON '1 EL.O ROUTINE 



2230 6141 
2231 0?00 
2232 0000 
2233 eiH 
2234 '~"" 

223, .1@U 
2236 6191 
2237 7248 
2240 U.54 
22.u t3H 
2242 6141 
22.-3 1113 
2i~4· eiH 
2245 3119 
2246 S.136 
2247 t192. 
22'" '7311 
22!51 6194 
2252 1711 
22'3 4'i3 
2254 4421 
2255 51!13 
2296 '412 
2257 7~10 
2260 223' 

I 
/INST~UCTlON 'lE~D AOUTiN£ 
I . 

L.OCB• LINC 
07H 
-0011 
PD~ 
JMP 1 PNTE 

ITCU 0 11:.1., IN 
/NE)(T 7 TESTS 
I 
I 

IL~- HOOE 
/TApt COMMAND 
/WASTE 
IP "001 
/EXIT 

100£5 TAC•777'7 GATI 'UNCTION 1.£, DET,CT TAC•7717 
I 

L.rnra~, TAD l<~~~I /GET ~AC TO TAC" COMMAND 
L.MR /LOAD MAINTENANCE REGllTER 
C,A CHA IHT AC•77'7 
X A /T"ANS,ER 1777 TO TAC 
CL.i Cl.I. /CLEA" 
LINC /GO TO LINC MOOE 
TAC ITA'E AC TO CP AC 
PD@ 100 TO I MODE 
DCA REOS /ITOAI TAC 'OR TY,ING 
TAD K~~H /GIT ~ITA1CI I TO AC" QOMMAND 
L.M~ /LOAD MAINTENANCE REGllTER 
CL.A CLL /CLEAR 
X'R /~!AQ ITATUI WORD 
SllA Cl.A 1tur TAC""'' 
JMI I NERROR /TUT OKAV 
JHS I ERROR ''AILCO 
LlN'11 IMl!SUOE TAG 
MLT /ERROR MA~T 
Sl<P /R,TU~N T MONITOR 
t. I NU /SCOPE l.OOP 



1'0'·~1 ~ITCR TCIT CMOOIL. 9 llART if PAL.2,1 VU& ,,;..~ ltU PAGE H 
"'. ' 

I 
100!8 TAC1777t OATC DETECT NON 7717 CONDITJONI 
I 

22U nu 1. lNH• CLA CLL CHA CML /HT AC•11'11 L•1 
2',. :;2 381111 DCA RE a a 1stoRE ,OR TVPJNG 
22&3 1~H TAO RE B 1,rncR IT 
U64 7UI RAR CHI. 1IMt,f RiGHT COMPLEMENT ~INK 
226' 1•11 SNL ljl THI !ERO ZN THE LINK 
2266 9161 JMlt L.INH I ;ART OVIR 
2~0 31"5 DCA REGB /9 ORI ,OR TY,ING 
·uf1 1012 tAD i<Ul?JI IGIT "AC TO TAO" COMMAND 
2271 61 1 I.MR ILOAO MAINTENANCE AEGJITE~ 
2272 7310 CL.A CLt. /CL.UR up tril9 ho REGS /GET TME TEST NUMBER 
22 ~ 6114 xr~ /TRANl,ER NUMBCR TO "TAC" 

aar I'"" C.L~ CLI. IC~~·~ . . 
22 & 816 TAO K44H IGET "ITATES & TlM~NG TO Ab" 
12 ' 6111 LMA /LOAD MAlNlENANCE EQllTER 
UH ?f H Cl.A CL.I. 1C~UR 
2H1 iu• xrR /T~A,•rER ITAT!S & TIMING to AC 
231§ 7H SHl CLA /TEI ACll 
IU del JHI l NCAA OR /TEST OKAY 
2314 4411 JMI I rflt"Oflt 11'ri' 'AILED 
2315 SSH &..H.411 IM llAH TAG 
2316 ;-12 Hl.T II "OR HA~T 
2H7 ~10 SICI' 100 •ACK . 0 MONtTOR 
23il 2163 LINH•I /IOOtll LOOll 



nliiP•ll irtt:GtlTI" lEIT. CMODIL C PART U PAl.11 V141 

I 
/DOES LIP TAP£ PRESET CLEAR LIN UMR 
I 

2311 4~22 L.1N04• JHS l MA 1NT1 /SET MAINT HOOi: 
2312 1H'4 TAD RECA /GET A T&:ST NUVUi:R 
2313 0"'" AND KH11 /SAVE slGNl,lCANT DIGITS 
2314 ~005 OCA Rt:GB /STOR~ 'OR TYPING 
2:S~5 1i09 TAD ~EGB ''ETCH IT 
2316 101'4 TAO Kl'1H /AOD BASIC COMMAND 
2317 3321 OCA ,•2 /SET UP PSUEOO INSTRUCTION 
23221 6141 L!NC 100 tO ~INC MODE . 
2321 21000 001110 /TEST INSTRUCTION 
2322 3109 UH /WAST~D SPACE 
2323 d02 PDP /GO TO I MODE 
2324 4824 ¥"' TPEPAE /OEN£AATE tAPE PRESET 
2325 1"37 AD l<'IH /GET "INST~UCTION TO AC" COMMAND 
2326 11n TAD Kl4H IAOO 8tT 13 . . 
2327 61'1 LMA /LOAD MAINTENANCE ~EGllTEA 
2330 nH Cl.A CLI. ICL.Ulll 
2331 61, .. x'* IT~ANS,EA "INSTRUCTION TO AC" 
2332 1"44 AND K7761 /SAVE llGNl'ICANT DATA 
2H3 3H6 DCA REGC /l10RJ 'O~ TYPJNG 
2H4 '310 CL~ CLL. CML, RAR IHT ROC 
USS -iH TAO R!GC /'ETCH 
2336 ~H0 INA C~A 1TSIT ~OR EQUALITY 
2H7 dn JMS l NENROR 1;t:ST Ot<AV 
234IZI ••h JHS I ERROR I UT 'AILED 
2!41 ,,.,1 LINIPS /MESSAGE TAG 
2342 ;'02 HLT /ERROR HALJ 
234'3 •UJ SKI' /GO ·TO MON TOA 
2344 2311 L.lNl4 1ICOP~ L.OOP 



'ltli 



IPUP•ll REG!STI~ TEST CMODIL C PART U PAL11 Vl<fS. ~. ,, J3:,17i 

I 
IDOICS LIN iNSTRUCTION DECODER 'UNCf ION CRANDOH NUM~i~$) 
I 

2410 4~22 1.1N061 JHI l MAlNU /HT NO PAUSE 
2411 402 JMS l RAN IGU A R.U4DOM :,· .. d·iaER 
2412 0070 ANO KIH7 /SAvE SIGNl'ICANT DIGITS 
241::5 3~~5 DCA AEOB 1ITOR~ '~R TYPING 
2~14 1115 TAD REGS /'UCH I 
241, 1914 TAD l<S7H /ADD IAStC INiTRUOTION 
2416 3220 OCA ,•a /SET VP PSEUDO iNSTRUCTION 
2417 6141 L.INC IL. MODE 
2420 01!90 HU /TEST I NSTRUC7 ·. ~iN 
2421 3Hfi!J 3HI /WUTiD MEMORY 
2422 Jiae2 PDP II MODE 
2423 31£1 CLA CLL /CtEAR AC1L 
2424 1@17 rAD t<HH /G T INST TO AC: 
2425 1163 TAD Kta41H /ADD IRUC1> 
2426 ,111 LMR /LOAD MAINTEN~NCE lllEGllTER 
2427 7~ 0 CL.A Cl.L ICLEAR Ac1L 
243ftJ 6194 X'JJ ITAANIFEA ro AC 
2431 ai44 AND 1<1161 llAV!-l!QN rJCANT DATA 
2432 3116 DCA REOC /STORE roR TYPING 
2433 1819 TAD REGB /GET JNIT-UCT10N 
243 .. "~" CHA ljNVI"' l' 2415 3111 DCA REG, I io I T ~LY NUMBER 
2436 7Ue CLA CLL CML II T I.INK 
2437 tiUJ RA~ /IM!rT AiGMT 
2-1441 2111 !II AEG, /OONE vnt 
2441 5237 JMP ,·•I /NOPE 
2442 f 141 cu /Vi!P I NEGATE 
2443 1186 TAO REOC /'UBTAACT RECE1VED DATA 
2444 '"" SNA CL.A ITCST 
2445 ~•fha JMI I NERROR /TEST OKAY 
2446 4421 JMS I a:RROR ./TrT 'A !LfD 
2447 ,-~10 LININD /M SSAGE T G 
24!5" ~~82 MLt /ERROR MAL.T 
2451 -419 SKP IE>CtT 
24!52 2~1e L.IN06 /ICOP~ LOOP 





2510 1004 
2511 !H' 
2!i2 ii"' 
2513 eu1 
2914 7110 
29i' 1.143 
2!516 6141 
2517 aH1 
2!5211 d02 
2521 '~00 
2922 1~"5 
2523 jH6 
2524 ;114 
252' 0143 
2926 HJ65 
2!127 1114 
2530 33:52 
2531. 6i41 
2H2 dee 
25H ;He 
2;34 1112 
2535 1837 
25S6 61'1 
2!137 7280 
25~il 6i;4 
2!541 78421 
2542 ""44 
2s43 3jet· 
2,44 1195 
2545 0QJ'" 
2546 180 
250 H11 
2!550 '1120 
2n1 ;eu 
2!S52 2111 
25,3 . 93'1 
2554 3~06 
255' 1H6 
2556 7941 
2'57 1007 
2560 '7690 
2561 4,03 
2562 4421 
2563 6072 
2,64 7402 
2!565 1610 
2!566 2'10 

I 
ITC12 ... l•L TC 
I 
/TEST UNIT SEl.CCT DATA LOADING AND DEQODE GA~rs CSINAff SE~U[~C~) 

UNlOTA, TAD RgGA 
OCA REGB 
TAD REOS 
AND KHU 
RAA CLL 
TAO KHU 
L.INC 
AOX 
PDP 
CLA Cl.I. 
TAD RF;OB 
RTL . 
RAL 
ANO KflU 
TAO KHH 
TAD Kl1H 
DCA ,•a 
LlNC . 
1111 
7111 
PDfl 
TAD t<HH 
L.HA 
CLA 
><'8 CHA 
AND K77H 
oci Aho 
TAD Rl:CB 
ANO KilH7 
CHA . 
DCA RU' 
CL.L. CML 
RAR 
!H REG' 
JMP 1•i 
OCA REGC 
TAD Rtoc 
cu 
i'AD RECO 
SNA CLA 
JHS l NERROR 
JHS l EAROR 
UNiDAT 
Ml.T 
Sl<P Cl.A 
UNiDTA 

/GET DAU 
/STORE ~OR TYPING 
''ETCH -
ISAvE AC91U 
/SHI'T AC911B INTO 101 ANO 11 
/ADD NO PAUSE 
100 TO L.INC MODE 
/AC TO EXTEND OPS 
IGO TO 8 MOD£ 
/CLEAR 
1CET OATA IOURCE 
/MOvr AC111 to AC9 
l'UT llT t INTO 8 
ISAV£ 
/ADD HTB 
/ADD BASIC TA'E COMMAND 
1ITOIU tT 
/00 TO LINO MODE 
/IAsic TA~I COMMAND 
IWAITEO lllACE 
IGO TO 8 MODE 
/GET UNITS TO AC 
/LOAD MAINTENANCE REGISTER 
/Cl.EAR 
ITRANl'ER 
/INVERT lT 
/SAVE ONLY UNIT DEOODEI 
llTO~I 'DA T~~ING 
/GET 
11Avc AC91 10 11 
l?NVl'.RT DATA 
/STORE IT 
ISET LINI< 
ISMI,T RtGMT 
/DON! VET 
/NOPE: 
/STORE SIM CODI: 
1rCTCH StH CoOE 
/NEGATE 
/SUBTRACT 
ITEsT 
/TEST OK 
/TROUBLE 
/ERROR MESSAGE 
/ERROR HAL.T 
IE>< IT 
/SCOPE 1.00, 





f~YFrn~· R~WlVflft Jl•T '"UUt;I. \i fi'A"'T ~~ Jf'·f'U.~f!I' u.n a1·~~AV!f•t II' ""' c ~ ~tiJ 

I 
/SET UNIT 1 r~n 
I 

2633 4422 UNI ONE, JHI I MAINT1 /UT NO PAUSE 
2634 6141 L.INC IOO TO L.tNC HOOE 
2635 0703 0113 /SET UNIT U:AO 
2636 7H0 7110 IWASft SPACE 
263? f 182 PDI' /00 TO I MODE 
26411 ·nee Cl.A Cl.I. IOI.UPI ACeL 
2641 1n2 TAO t<H41 /SET UN IT 1 
2642 61'2 TRC ISET lT 
2643 73lUI CL.A CLL /C~EAA ACtL 
2644 1H7 TAD dHe IOCT UNITS TO AC 
2645 61'1 I.MR IL.OAD MAJNT~NANCE REGISTER 
2646 7H8 CL.A CLI. ICl.EAA AC1L 
2647 6iU xr• ITRAN9P'!R 
2650 7140 CHA /INVERT DATA 
2651 1144 AND K77U /SAVE llGNl'19ANT OATA 
2652 3105 DCA ro~za /STORE ,o~ TYPING 
2693 11"5 TAD RE B 1,ETCH 'OR TESTING 
2654 USfiJ TAD I(~'"" /IUBTAACT UN!t 1 
2655 ;690 SNA Cl.A ITIST 
26'6 d13 JHI i NERROA ITl:IT OKAY 
26!57 4•21 JMI I CRAOR ITI'' , Al LID 
2661 6119 UNQNM 1£ ROA-ME .. AGE -'• ... -~- .... ---·-·~ 2661 7482 ML.T /t:i.RoA HALT 
2662 1Ue SKP CLA /EXIT 
2663 2HS UNiONE llCOftE LOO' 

I 
/TEST.UNIT SE~gcT LOGIO '0~ CQNE UNIT~ 
I 

26 . .64 1117 UNIEL• TAD -l<tllH /GET UNiTI TO AC 
26.65 619i L.M" IL~AO MAJNT R~G 
2666 ;3ei0 CL.A CL.I. /Cl.UR AC1L 
2667 61'4 X'R /RCAD UNITS MOTION 
2679 "1117 ANO 1<21H2 /SAVE UNIT SEL 
26f 1 :ui0' OCA REGS /STORE-,OR TVPJNG 
26'12 1095 tAD ~£GB ltrETCH dT 
2673 7U2 CL.L. RTA . /MOy~ A 11 TO I.INK 
26;4 ,,u Sil. CL.A /TUT 01< 
26;5· 4503 JMS J NE'.l'ROR /TEST OK 
26f 6 4~21 JMS l ERROR /TEST 'All.ED 
2617 6.,,1 UNSEl.M IMU!AGE TAG 
2?0"-1 7492 MLT lERROFf HALT 
27"1 761121 Sl<P Cl.A /EXIT 
2702 2~64 UNSEL. ISCOPt LOOP 

I 
/TEST WRITE ENABL.£ LOGIC 
I 

2703 1137 WR'TENB, TAD K!SIH IOET UNITS TO AC 
2704 61'1 LMR /50A0 MAINT AEG 
2705 n00 Cl.A CL.Ii. I LE:AA ACt L. 
2706 61,4 X'R /REAO UNITI MOTION 



/P0~-1.2 ~SH.R TEST CHODtl. C PART 1) PAt.~i viu 'j.7•Ai.r,, •••• · PAGE H•1 

2717 0116 ANO KHH /SAVE ACU 
27til 3005 DCA ·REGS lllOR~ fOA TYPING 
2pi 1005 TAO REGB /P'ETCH tT 
2 1.2 ?110 Cl.L RAR /MOVE AC11 tNTO LINK 
2713 76U SZL Cl.A /TEST ENABI. an 
271.4 dk7J JMS l NEAROR /TUT OK 
2711 ~411 JMS l ERROR ITEST rA U.ED 
au• tUa WRCNli IMUUH hG 
IJH '401 Hl.T /ERROR MAI.• 
2 ,. ;6i" SKP CL.A /£)(IT 
2711 27 I WRTtNB /$QOP~ 1.0011 



1POJl;.U nrohn:P. TU! <MOOi.'.i.. "" "ART 1) PAL.11 V141 21•AuGn70 2111 PAGI&: H I., 

l,., w~, 0•1~ TRANS,£R D1RicT10NC1> F'ORWA~D !UNARV SEQUENC~ 
( 

··"II'•· ·~ ~z .,_.; ·. ~N::~ ;. , .. :MS ~Ff.PRE ISE:T MOTION TO i!ERO '*'·. t~' 

27'"~i.>, .:.~.~ ~ ,.,~c lltU2 /SET ACl1J5 
'''''.,Y"f: · .• 
. .. .... ' :-:; ~2 ·•fl c· ISl:i O!RECTION T~ i!ERO 

.. 2' ·~· .e ~, .... fl'(\.,:. .. 

''. i:: ~::,. 6.. /CL.EAR 
:·".l''\-1 ~_i,;i~4 •• 4'0 R~;;,A. 1GE1 l AL.I. y NUMBER "'·,fj,. 

2··;2J 30U' OCA RECE /STORE: roA i'Yfl ING 
::: '~:: ~! :i.iHP: HO R£:C[ l"ET:~ 
t~. 

"T ~., • •ei.,, ;~ ,~1.JA 11 tiVERT CATA . . 
;J ·~ •;· ·~~ ~ .. ic l. .;MS . L. 0At" /LOAO 'f H[ MARI< WlNOOW . 
:. 7 [.'' ,~)l5 ;1.t; Ftv9 /GET O~h 
:;: ~r .j ··~; ".''::.lt; p( 'f" :;"' ... !Ab.IGN w:NOOW CATA WJTM Si:NT DATA 
;a:::~ ,t,~2 ~7l~ /MOV£ lT 
:t ;3'i 7Jl2 P.1'" 1~ovr n 
i!:. ':!' ?h:~ RAR /MOV£ Jr 
~:-~12· ?J~':' JC.~ RtG8 ISToRt, F'OR PRJNTlNC 
,;-; 4 ~ iil35 TAO REGS 1GET IT 
2~42 ?zH! CIA /MAI<£ IT NEGATIVE NUMUR 
21~~ 1~~;~ TAO HEGE /ADO TAl.L V -
2H 0 ~i1:s ANO i<H1 '1 /SAVE SIGNH'IC•NT DATA 

- 214, 16'0 SNA Ct.A /COMPARE ANO QL.EAR 
27.tt' ~5W3 JMS 1 NCRROR /TEsT Ot<AV 
2;•~ • '4 21 JMS I ERROR ID4TA SE:NT NO'T SAME AS DAU REC£tVEO 
~'.'''~ ,1u DA TABD IMUSAGE NAl'tE 
275~ ,.-02 Ml. l /E"ROR MAl.T 
2?5~ 1~U Sl<P CL.A 1£>< IT TO NEXT TEST ArTCR ERR~R MA'9t 
2'!S:3 2122 L"'NOU /SCOPE MODE ST MU ING ADORESS 

I 
/i.;.iN PATA TRANS, ER OlREcTlONC ~> RE:V£RSE RANDOM SEQUENCE 
I 

~US< OH ~W;~RNC!, JMS TPEPRE /Ql)MO!ION 
-"'-•.:..:.-}'-. 

271)5 1n1 ~'AO KH20 /SET AC"? 
2?:56 61~2 '"'ilC /Sl!T 0 l RE:CTI ON •o t 
275~ H~2 JMS I RAN /F'ETCM A RAtlJO·~ N'JMBE~ 
2752' ",ll1.0 DCA REGE /STORE f'CR 'i'yiJ!,'fu 
276~ 1Ci0 'TAC ~EGt /F'ETOH IT 
2762 ~1401 .:t-1s ' l..OAO ILOAO THE W INOrJw ' 2763 !.'105 :~o REGS /G[T Oil TA 
2764 1112 iH~ Cl..L. /Ab ION WlNOOW OA~J.. wn'M SENT OUA 
2765 12112 ?. 'TR /MOVE 
2766 7012 ~fR /MOVE 
2767 7J1~ f~~? /MOVE 
277l :sea:,, l)~A HEGS /STORE c.90P !':'~ lt-.: 
2 7'11 1~!0 TAO ;~;GE: /F'PCH lT 
2'72 .,04:. ::~ /NEG AT£ 
2?'13 !205 'l'AD REGS ISUBTfUC'!' 
2714 0013 .~ND K0017 /SAVE SIGNIF'I9ANT ~AU 
2775 ?65et S'>IA ~L.A ITESi 
2776 45J3 JMS I NERRO~ /T[S"!' 0~.AV 
2171 4421 .• iMS l ERROR /TEST r A ll,.EO 
·300e 600!1 \~~-~~·~ 1 "1ESSAGE TAG 
3z~1 74~2 .. ... l(ri.qt"IR HALT 
3"02 ?6Hl ·3~? .".'.~ ir /f:X:T 



/PDfl .. 12 nTER TtST 040IJ.E.L. I; PART •J PA~·~ ¥~4• a1•Au(!'\ a.1u 
. i:a!a"3 27'4 L.WNRN2 /SCOPE L·OOI' 



3004 
:5005 
3006 
3007 
3010 
3011 
3012 
3013 
3014 
3~i5 
3016 
3017 
3QJ20 
:5021 
3022 
3023 
3024 
3025 
3026 
:5027 
3U9 
3131 
3032 
3"33 
3034 

3035 
312136 
3037 
3040 
3"'41 
3042 
3043 
3044 
3045 
3046 
3047 
3050 
3051 
3052 
3053 
3054 
3055 
3056 
3057 
3060 
312J61 
3062 
3063 

4024 
10,3 
6152 
4432 
3010 
1010 
7140 
4401 
1005 
7U.2 
;"12 
7"12 ;eu 
31105 
1H5 
70U 
1110 
0flJ13 
;ne 
dl3 
4421 
9766 
;•s2 
7~10 
3004 

4124 
1'551 
6152 
7200 
112104 
3010 
1010 
4401 
1005 
7112 
?"12 
;012 
7010 
3005 
1005 
7'?41 
1010 
~013 
,~,et 

4503 
4421 
6006 
7~02 

I 
11. W N 0 A TA TRANS r ER D 1 ~ E: CT: 0 N ~ 1 ) , 0 Rt~ AP. 0 p .',!'.' '.1. 

I 
LWNRN1, JMS TP£PRE 

TAO K~U0 

I 

TRC 
JMS 
DCA 
TAO 
cMA 
JMs 
TAO 
RTA 
RTR 
RTA 
RAR 

l RAN 
REG&: 
REGE 
CL.I. 
I I.CAO 
Rf;GB 
CL.I. 

DCA RtGS 
TAO R£GB 
Cli 
TAO REG! 
ANO KH17 
SNA Cl.A 
JMS l NERROR 
JMS I tAROR 
OATABD 
HLT 
SKP Cl.A 
LWNRNi 

l0 > MOTION 
/SET ACQl5 
/SET OIRECT!ON TO O~~ 
/f~TCM A RANDOM NU''.BL c; 

.'STORE 'OR TYPING 
h i:TCH 
I INVERT IT 
/l.,JAJ THE wINQOw 
/CST OAU 
/ALIGN WINDOW DATA WlTM SENT OATA 
/>·10\IE 
/~~OVE 

/MOVE 
/STOW IT 
1rtTCH IT 
/NEGATE 
/SUBTIUCT 
/SAV! SlGNJrI9ANT DATA 
/~~ST AC ANO CLEA~ 
/TEST OK 
1TEST 'All.CD 
/ERROR MESSAGE 
/ERROR HALT 
/EXtT 
/SCOPE L.OOP 

/LWN DATA TRANSFER OIRtcTIONCI> REV£R9E RANOOM SEQUENCE 
I 
L.WNOT2, JMS TPEPRE 

TAI:> KHU 
TRC 
CL.A 
TAO REGA 
OCA R&:Ge: 
TAO RgG£ 
JMS l I.CAD 
TAO REGB 
RTR Cl.I. 
RTR 
RTR 
RAR 
DCA REGB 
TAO REGS 
Cl A 
TAD RE:GE 

. ANO K0011 
SNA Cl.A 
JMS I NERi OR 
JMS I ERROR 
OATAF'W 
HL.T 

/el)MOTION 
/SET DIRECTION To CS> 
/SET lT 
/CL.EAR AC 
/GET THE TALLY NUM8ER TO SEND 
/STORE roA TY~ING 
/~ETCH IT 
/LOAD MARK WINOOW 
/GET DATA 
/AL.IGN W!NOOW DATA WITH SENT CATA 
/MOVE'. IT 
/MORE 
/MORE 
/STORE roR PRINT OUT 
/GET IT ro~ COMPARE 
/ADO ONE 
/ADO SEND NUMBtR 
/SAVE SIGNtrtCANT DATA 
/COMPARE ANO C~EAR 
ISO F"AR so GOOD 
/GO TO ERROR ~~OCESSOR 
/MESSAGE NAME 
/ERROR HAl.T 



. /POft•l,2 ~Tr.R ~ TIST CMOOEL ~ PART l) PAL11 . V~~1 27•AUm ZIU 

1o1d4 76U SKP Cl.A /EXIT A'TI,~ &RROR Hl.L T 
$169 3~35 LWNOTI /SOOP£ MODE S!ARTtNG AOOR!SS 

I 
/SUBROUTINE TO SET LTS 
I 

TAO K~020 
TRC 
Cl..A CL.I. 
TAO KHU 
JHS t-LOAO 
TAO KH30 
LMR 
Cl.A CL.t. 

LCeJ1C1) 

/SET DIRECTION REVERSE 
/SET i T 
/Cl.EAR AC,I. 
/GtT BM 
/L0AO WlNOOW TO BLOCK MARK 
/GET TP3,Tfit4 
/GENERATE T'31TP4 
/C~E:AR AC d. 



/POP-~1 REGISTER TEST CMODEL C PART 1) PA1.11 vus. 2'1•AU~•71 ~·2• PAG~ 4~ 

I 
/THE NEXT 'IVEC9> ROUTlNES LOAC ALL COMBINATIONS 0, NUMBERS 
/INTO THE HARK WINDOW, THEN I! CHECKS TO StE Ir 
/TME LOADED NUMBER II THE SELECTED MARK NUMBER 
115 SO IT ASCERTAINS I' T~E S£L.£CTEO IS SET 
1IF THE LOADED NUMBER IS NOT S'LECTEO IT 
/CHECKS TO ASCtRTAIN TH4T SELECTED IS NOT UP 
I 

3QJ76 11110~ EMTST1 TAO REGA IQ£T TALLY TO SEND IT 
30;1 4'401 JMS I L.OAO IL~AD MARK WJNDOW 
3UJ0 1H4 TAD R£GA /GCT TALLY NuMIER 
3101 0013 ANO KH17 /SAVE SIGNl'IQANT DIGIT 
3102 7~41 CIA /INVERT 1T 
3103 ;ue so CL.A 1£0U4L 
3U14 7100 .CLL /NO CLEAR 1.lNK 
3U5 12115 TAO REGS /GET RXED OATA 
:SUJ6 0H3 ANO KIUQJ /UV! END MARK 
3107 7650 SNA CL.A /WAS IT HT 
3110 70U CML /NO INVERT LINK 
31i1 HH SIL It.INK l£R0 
3112 4'"3 JHS I NERROR ITEST OK 
3113 4~21 JMS I tRROA /Ei.RoR PROCESSOR 
3114 5370 ENO /MCSUGE NAME 
311' 74eJ2 HLT /E~ROR HAET 
3116 7t10 Sl<P CL.A 1£KIT AFT R ERROR HALT 
3117 3176 EHTST llCO,£ MODE STARTING AODREIS 



2tU 

I 
/LWN CM CHECKSUM MARK T£ST 
I 

lUf 1084 CMTST, TAO REGA /GtT TAL~Y TO SEND IT 
h21 4'481 JMS I t.OAO /LOAO MARK w1Nrow 
3122 1604 TAO RCGA /GET TAl.~V NUK~ER 
3123 tffU ANO KfJh,7 /SAVE WtNOOW oiTA 
3124 1115 TAO K1717 /IUSTAAC'f ONE 
3129 '1640 Si!A C~A /EQUAl.7 
31.i6 7lH Cl.I. /NO CL.UR L.INK 
3121 108' TAO Rt:GB /GCT RXED CATA 
3130 te92 ANO l<H40 /SAVI CMtCK MOK SiT 
3131 7~h SNA CL.A /WAS IT SET 
3132 11!20 CML. /NO INVERT 1.tNt< 
3133 1~30 HL IL.INK 1 t 
1134 dS3 JMS NtRROR 1TEST OK 
3135 4421 JMS l EA ROA /ERROR POACESIOR 
3130 du CM ECK /CMECK MARK OECOOE OOEIN' T 
3137 '1412 HLT /ERROR HAL.T 
3140 10121 SKP Cl.A /EXIT AF'TEA £~AOR MAL.T 
3141 U20 CMTST /SCO"E MODE ADOREH 

I 
IL.WN ~H GUARD HARK TUT 
I 

3142 1H~ GMTST, TAO REGA /GET TALLV TO SEND IT 
3143 44'"1 ¥MS l ~OAO l~OAD MARK WINOOW 
3144 11"4 AO RE A I ET TALL.V NUMBER 
3145 11013 ANO 1<2'h7 /SAVE l?GNtriCANT OATA 
3146 19'7 TAD K7176 /SUBTRACT GUAAD MARK 
3147 7640 SO CL.A IEQUAl.l 
3150 ?100 Cl.L /NO CL.UR L.INK 
h!Sl 1en TAO R£GB /GET RXEO OATA 
31'2 0051 ANO K!020 /UVE GUA~C MA~K BIT 
!1,3 ,6,0 SN4 Cl.A /WAS IT S!T 
31'4 7020 CML /f-40 INVERT 1.tNt< 
31'5 7'430 UL. II. hJI< • '1 
31,6 4503 JMS NEAAOR nisT OK 
3157 4421 JMS 1 ERROR /ERHOA PROCESSQR 
3160 ,;sas GUARD /G~ARO MAAK o~coot oon~' T 
3161 ?402 Hl.T /l!RAOR HAl.T 
3162 ?610 SKP CL.A /[)(IT AF'TER ERROR MAL.T 
316.3 3142 GMTST ;SCOI'~ MOOt AQORESS 

I 
/l.WN OM OAT4 MARK TE:ST 
I 

3164 1004 OMTST1 TAO REGA /GET Hl.LY ~·:: SENC tT 
3165 4401 .JMS I L.OAO /LOAD MARK ·NOOW 



iPPPj!J1.2 REof ITIR TEST C HODCL 9 llARt U 'PALU vus.· l'•AUl•11 2111 ff AGI 4•· 
3166 1H4 TAO "IU IGf T !A~LV NVMaER 
3167 0113 ~No~K ;11 I~ X' Sii~l'tfANl DATA 
u10 HH TAD 1<1161 1a~ TRACT DAT M RK 
3171 76.4eJ ·SU C~A /ICQUALt 
3112 ,100 Ct.L /NO Cl.UR LINK 
:51?3 1005 TAD R~GB ion ~Xto DATA 
3174 "343 AND I< 0U /SAVE OATA MAl'tlC BIT 
31;5 1H9 SNA CLA /l~AS IT sn 
:1176 7~20 CHL. /NO INVERT 1.lNK 
3177 74H SIL. II.INK 1 e 
3200 4'03 JMS I NtRAOR ITEST OK 
3201 4421 JMI I tAROR /ERROR PAOCC:SSOR 
3202 '~34 OAh /DATA MARK DECODE DOUN•T 
3293 ,,~02 HI. i' /ICRROR HAL.T 
32114 ;u0 St<P C\.A IE>C IT "'Tl:A ERROR HALT 
:s2s' 3~64 DMTST /SCOPE MODE ADDRESS 

I 
11.WN FM ,iNAI. HARK Tl:IT 
I 

321~ 1H4 F'HT1T, TAD R'GA /GET !Al.LY TQ IEND IT 
3217 4491 ~Ml I bOAD /aOAO MARK WINDOW 
3211 1@"4 AD R' A I CT !ALLY NU"IER 
323,1 0113 ANO Klli'1 /IAVC WINDiW QATA 
3212 i,126 TAD K7169 /IU9TRACT INAL HARK 
3U3 16•e SIA Cl.A IEQUALI 
3U4 ;iii QL~ INO.CLU,_ Lt~K 
3215 UH TAO RCll /GIT RXED CATA 
3216 el46 AND 1<~'84 /IAVE rtNAI. MARK llT 
3217 J"" SNA Cl.A /WAS lT sr 
3221 IH CML lNO iNVER LiNIC 
3221 7,H SIL II.INK I I 
3222 ~H3 JMS I NERROR ITCST OK. 
3223 4421 JHS I l'.~ROR l!f'ROR PAOCEllDR 
3224 5~41 rlNAL - 11'1 NAL' 1'1A~IC DjilOD! DOUN' T 
~225 1402 Hl.T IE~ROR HALT 
:S226 ;6u SKP Cl.A lillt A,t!R EAAOR MALT 
3227 3206 rMTST /SCOPE MOOt AQDALSS 

I 
/L.WN BM BLOCK MARK n:n 

3231 :L~i'4 'MTST• · TAD RiGA 1oi1 TA~LV TO SEND IT 
3231 4~~1 JMS l L.OAD /L.OAO HARi< Wl.NOOW 
3232 1004 TAO RtGA /GET TALLY NUMBER 
3233 0013 ANO K02!17 /SAVE WlNOOW DATA 
3234 1127 TAt) 1<'162 /!~BTRAcT ILOCK MARK 
3235 '7640 si!A CL.A IEQuAL.t -
3236 7100 Cl.I.. /NO CL.UR L.lNIC 
!2:57 1~05 TAO REGB ./GET ~XEO OATA 
3240 0117 ANO KHU /SAVE CHECIC MARK BiT 
3241 '~'e SNA CL.A /WAS lT SET 
3242 7020 CML. /NO INVERT I.INK 
321113 ;11130 UL IL.I NI< ~ e 



lflD,•11 nttM ftlf CMOOIL Q PARf 11 f"ALt• vUi 

/TAPE 3 

Uli . PAfit 41 

JMS I NERROM /TEST OK 
JHI l ERROR /£ARO~ PAOCEl,OR 
BLOCK 181.0CK MARK DECODE DOESN'T 
Hl.T /ERROR HALT 
Sf<P CL.A 10 ti' AFTtA [R~A~ HAL. T 
IMUt ISQOP' HOOt AQo; i~SS 

tNt£RM!OlATE MARK TtSt 

TAO K'~U 
JM§ I L.OAD 
TAO t<iJIU0 
L,M,. 
TAO t<'U~ 
L.MA 
Cl.L FUR 
I.MR 
CL.A CL.L. 
JMS I L.OAO 
JMS GtTWlN 
DCA REGB 
TAO REQB 
cu 
i' AO 1<4111021 
SNA Cl.A 
JMI l NERROR 
JMS 1 tAROA 
1.C0M 
Ml. i' 
Sl<P Cl.A 
1.cu0 

/GET TALI.¥ TO SEND lT 
ILOAD-HAA~ WtNDOW 
IG~T TALLY NuMBER 
/SAVE S!;NJ'IOANT DATA 
/SUBTRACT IH MARK 
/CQUAL.7 
/NO C~tAA ~INK 
1ot1 rtxto UtA 
/SAVE INTiAMEQIATE MARK BIT 
/WAS IT sU 
/NO !NVEAT I.INK 
II.INK ~ I 
/TEST OK 
/ERROR .PROCESSOR 
/INTERM MARK DECODE DOESN'T 
IERRO" HALT -
it~tT A,TI~ ERROR HALT 
ISCoPi MOOE AQDR£81 

DECOD?N~ or EH,gM.GM 

IGET SM 
/SET WINDOW TO BM 
/SET ;;oR TP3,YP4 
1G~NE~ATE TP3 SET !CS11iC~I 
1Sl1 AC • 904! SET FOA TPl111i 
IGiN TPe~tp1,TP2 e LCll . ' 
ISE.T AO ' m020 SET roA TP~1TP~ 
IG~N~RATt TP3-0>~c01.~ce0 
/C~E~A AC1L . 
/SlT WINDOW TO.EM 
/Gl:T MARK WINDOW 
/STORE FOR TYPING 
lrETCH roR TYPING 
/f~f!CA Tl 
1suatR•ct ~a~RECT DATA 
ITEST 
/TEST Ot<AY 
ITiST ,AIL 
/M£SS AGE '1: . 
/CRROR H.4.L..1 
/EXIT 
/SCOPE L.00'9 



3322 4422 
332J 1~04 
3324 i116 
Ui' JIH 
3326 1085 
3327 iri14 
3330 3U2 
3331 6141 
3332 eriae 
S3:S3 ;IH 
1334 aH2 
3335 1124 
:5336 6151 
3331 nee 
3341 6194 
3341 ;112 
U42 ;ese 
3343 1116 
3344 31i6 
3:'54!5 1H6 
3346 7141 
3347 1ii!S 
33!UJ ;fie 
n51 45H 
3352 .,2, 
3353 612' 
3354 74"2 
3355 76iil 
3356 :si22 

3357 4422 
3360 6141 
3361 e1e1 
3362 71811 
3363 ·0092 
3364 1052 
336!5 61'1 
3366 024 
3367 1045 
:s:s70 61'1 
uh 1200 
nz2 &1'4 
3:5?3 02'43 
3374 ?6'0 
331' 4503 
3376 .~21 
33;1 61!50 
3400 7~02 

/TAP£ GROUP COUNTER TCiZ•l•LC' 
I 
/GA E~ GPC lNR 11 DATA 
I 
GPCNT1, JHI l MAINT1 

TAQ Rf;GA 
ANO KHU 
DCA REGS 
TAD R£GB 
TAO Ki1H 
DCA ,•I 
L.INC 
ertJH 
71H 
POP 
TAO K6148 
L.HR 
CL.A CLL. 
xri. 
RT'9 
RAR CHA 
AND KIH1 
oci REOC 
TAO Rnc 
cu 
TAD REH 
SNi CL.A 
JMS l NERROR 
JHS l ERROR 
GP!DB 
Hl.T 
Sl<P CL.A 
O'CNh 

TRANSr~R H216,.37,PJN Tl,S2,M11~,A~•·P2,R2,s2 

/SET NO PAUSE 
/GET A NUMl£Ft 
/SAVE ACU. 
/STORE ,0 .. TV'ING 
"ETCH IT 
/ADD BASIC TAPE 
/STOW IT 
1;0 TO LJNQ MODE 
ITEsT LOCAUON 
IHT LOP Oli 
II MOOC 
IQCT STATUllAC 
IL0AD-MAiNtENANCE AECllTEA 
/Cl.EAR 
1Ti.ANl'ER 
IMOVI TOWA~D AC11 
/MOVE AND iNVERT IT 
/SAVE LGP aecNY.•G, 
/ITORI 'OR TV,ING 
1GET IT, 
11NvE1n 'J• 
/ADD itND NG DATA 
ITCIT COMltARi90N 
/NO P"OILEM 
IE"ROR 
/MESSAGE 10 
/E~AOR HALT 
/EXIT UTEf' 
/SColiE LOO!f 

/DOES TAPE PR~SET CL.EAR G, EQ GPCT M2+,01B37 PIN K2 
I 
GPONT2, JMS l MA1NT1 

I.INC 
01ra1 
79U 
POP 
TAO l<~UeJ 
LMR 
JMI TPEPRE 
TAO K~IH 
LMR 
CL.A 
X'R 
ANO KHU 
SNA Cl.A 
JMS l NERROR 
JM9 I tRROA 
GPPRE 
HLT 

/HT NO PAUSE 
/LINC MODE 
/UT L.CP.•G' 
/WASTE 

·IGO TO 8 MODE 
. IOU TP2 

/GENERATE TP2 
IT APE PRES CT 
/ITATU TO. AC 
/LOAD MAINTENANCE 
I CLEAR 
ITAANlrER 
/SAVE-an 
/TEST 
/NO PROBL.EMS 
ITROUIL.£ 
IMCSUG!: ID 
IEAROR MALT 

'°'EGllTEA 





3403 
3U4 
3405 
3406 
:S.17 
3418 
3411 
3412 
34i3 
3414 
3415 
3416 
3417 
3420 
3421 
3422 
3423 
3424 
i425 
U26 
3427 
3411 
3431· 
34!2 
3433 
H34 
UH 
3436 
3437 
3449 

3441 ·1422 
3442 4432 
3443 0~93 
:j444 ;siil05 
3~45 100, 
~J4·~6 3~Z51 
:)447 6141 
;345{! 01!30 
;1451 0~0G 
3452 0002 
3453 1015 

I . . 
IL.GP G' T!ST CHB>GP>AC) 
I 
GPONTt1 ~M~ l MAlNT1 

TAp REGA 
CL.L RTR 
RTR 
AND 1<7111 
DCA REGI 
TAO RUB 
OCA ,if 
LINC 

"'" Hiii 
PO, 
TAO K~'H 
L.HR 
CL.A Cl.L. 

)('" ANO KHl'1 
RTR CL.L. 
RT" 
DCA lltJGC 
TAD REOC cu 
TAg Rnl 
SNA Cl.A 
JMI l NEAAOR 
JMS I ERROR 
OPMB .. 
ML.T 
SKP CL.A 
OPCNT' 

I , 
GPCNTRa JMS I MAXNT1 

JMS 1 RAN 
AND iq~H 
OO·A R!tGB 
TAO RE:Oa 
r>CA :1*;.t1 
L.lNC 
0'/H 
0~fa0 
POI' 
TAO K!HtUJ 

llNARY SEQUENCE Hll6a911 

IS~T NO PAUSE 
/GIT DATA IOURCE 
/HOVE I.SO !NTO AC1a1~2 
/HOVE 
llAvr AClltll112 
llTORI ,o~ Tv,INQ 
/'ETCH 'OA TEiTING 
/SET ,OR L.OP Olt 
11..lNC MODE 
llAS!C TAPI COHHANO 
/TtST ~OCA1lON ACli112 
/GO TO a MODE 

1111 

/GET TAPE INST, TO AC 
IL.0AD.HA1NTENANCE REGISTER 
ICl.E4R 
ITRANl,E:R 
ISAV!.LGP ACl11a2 
/SMtrT TO ACl1i12 
1SHI'T 
1ITOA£ FOR TV,ING 
1rrrcH 'O~ TEiTJNO 
INEGATC 
llYIT~ACK DATA SOURCE 
ITEIT 
/NO ERROR 
/ERROR 
IMi:SIAOE 10 
/ERROR HALT 
/EXIT 
IS~OPJ. 1.00P 

ISCT NOW PAUaC 
1GEN~RAT£ A RANDOM NUMl~R 
1sAvE ACB8101a02 
ISTo~E FO~ rvPiNG 
ll"!TeM I~" 
19TOR£ 
ll. i i"~C- HODi: 
/USIC TAPE 
/i&:si WORD 
18 MOOE 
/GET T•PE INST To ~c 



/,_..;.'-' f""letM 11"1 tM-Oll~ J tt.•tt l ~ ll-*"''' 
.. !4'4 U'1 LHA 
· '"" 7SN CL.A Cf.I. 
i~56 6194 X1R 
3411 0070 AND KllB1 
34&1 '1il RTR CLL 
~461 7112 RTR 
3462 3ttl OCi REGC 
3461 itt6 TAO REOC 
J4•4 11•1 ~IA 
1469 1~·· TAO REQB 
1466 j6ft SNA CLA 
3407 4'13 JMS I NtRROR 
~~ti 4~21 JMS I ERAOA 
3~'1 6S63 GPMB 
34J2 7~82 HLT 
i~73 1t~8 SK, C~A 
1•;4 3~41 G'CNTR 



;~o,~~• ~Eot••i•· TE1t c MODEL C ftARf U ·flALil vus. 2'•AU9•71 ltU PAGE '' 

100!1 LCP OPCNT l1i1I COUNT NORMALLY Hi15 0251 PINI U, '2,t H11 J1 
I 

34z' 4422 GPCNT~, JHS l HA INU. /SU NO PAUSE 
34?6 7291 CLi IAC 1sr AO•llH 
JOi 3904 OCA REGA 11 T MONITOR 
~500 61•1 LINC IL HOQI 
3501 e1u 111711 ITAPI 
3502 "'"" HH /WASTE 
He3 eH2 PD ft /P MODE 
3H4 .,., JMS GJISET /9ETU~ COUNT GPCNT GATC 
3!50!5 1H4 tAD RUA /'ETCH A TEST NUMBER 
3506 00'10 AND 1(011'1 /SAVE AC91111U 
3507 ;sis' QC~ REGB /ITOR~ roR TYPING 
35i0 U.24 TAD 1(6141 /SU UP 'OR TPI 
J511 6111 L.H~ IGflCNhl ) GPCNT 
3'12 Ue~ CL.A CLL /CLEAR AC1L 
Hi3 6194 X,R 1RUD OP COUNT 
H14 0170 AND KIH7 ISAVE llGNl,ICANT DATA 
Hi5 :s0e6 DCA ACGC /ITORI 'OR !Y'ING 
3516 1i86 TAD AEGC l,£TCM 'OR TESTING 
3517 1au QU INCGATE 
3520 11i5 TAD REH ,,usyAACT DATA SOURCE 
Hi1 7690 SNA CLA I UT 
HU dea JHI I NEl'AO,_ /NO ERf'OR 
3113 4~21. JMI l ERROR IE"ROA 
3H4 tH1 Ol'~RI nu: SI A GE TAG 
352' ,,82 MLT /E"ROR HALT 
3526 7619 SKP CL.A /EXIT 
3527 3~84 GftCNTh7 ilCOP~ LOOP 

I 
100£5 LlP MTP f!TUP I LGP qp 9NT HU~ A:S6 
I 

3531 4i22 Gf'CNTt, JHI I HAlNTi /SET NO PAUSE 
3531 6141 LJNC ILiNC MODE 
3532 ra1ia1 " u /TAPE 
3533 ;eu '7HI /WASTED MEMORY SPACE 
3534 0eea PDP /P HODC 
~,3, 4'47 JMI l GP.SET /SET \JP TO COUNT 
3336 1124 'i'AD 1<6UI /HT UI' POR TPI 
3531 6151 LMA 1•1• 
3,40 4'l22 -JMS I MAINT.~ /HT NO PAUSE 
:S,41 6141 LINC IL. MODE 
3,42 m100 0iee /GENE~~TE MTP 1£TUP 
354~ 1110 1 H /WASTl 
3!544 0002 PDP /P MODE 
3545 61'4 XYR /READ IGP GP CNT 
3546 0~70 ANO 1(82101 /UVE __ IGNt'1CANT DAU 
3547 300, DCA REGB /STORE roR TYPING 
3550 1005 TAD REGB 'UTCH 
3551 ?~50 SNA Cl.A I ST RESUl.TS 
J,52 4503 JMS I NERROR /TUT OKAV 
3!553 4421 JMS I ERAOA /TEST 'A 11..ED 
35'4 6~?6 GP[R6 /MESSAGE TAG 
3555 7402 Hl.T /ERROR HAl.T 



·•1~ufr'·· 
ltX'f?i 
1-ac·o·.-1 -LOOP 



3560 4024 
3561 4422 
3,62 614'1 
3563 070, 
3564 0777 
H65 llil2 
:5!566 . H24 
35f 7 6i51 
35?0 '1300 
J5?1 6154 
3'72 iah3 
35f3 3ee5 
3574 100, 
35;5 160 
Hf6 dn 
39'77 44U 
36U 73H 
3611 7482 
3602 7618 
3613 3~·£1 

:S614 4~14 
36115 4422 
:SVl6 11u 
3607 3085 
36il ili5 
~611 7104 
36i,2 '1430 
1u3 r;ae, 
3614 :s0e' 
3615 1H5 
3616 32U 
3617 6141 
3620 a7H 
!621 ii000 
3622 SJH2 
3623 :1124 
3624 6151 
3625 7300 
3626 U,4 
U27 0043 
3630 3H6 
3631 1006 
3632 '1690 
3633 4503 
3634 4421 
3633 7h3 
"'3636 ?4U 
3637 7610 
3640 3~10 

I 
/TEST COMPARE GATEI O' cNT • Ill O' 1 181 
I 
LGPee~. JMS TPEP~E 

JHS I MAINTi 
L.INC 
07~' 
0111 
POii 
TAO 
I.MR 
CL.A Cl.l. 
Xf' A 
AND 1<~111 
DCi REGS 
TAD REGS 
UA CLA 
JHS I NEltROR 
JHI I ERAOA 
LGMHI 
HLT .• 
sKP CLA 
LGPH~ 

I 
/Tiit COM,ARE GAtEI G' CNT 
I , 
LG,Ht, JMS 

JH9 
TAD 
OCA 
tA6 
Ct..L RAL 
Sii. 
JHP 
DCA 
TAD 
ocl 
L. INC 
0705 
l?HBH 
PDP 
TAO 
LMR 
Cl.A Cl.L. 
Xi:'R 

TPEPRE 
MAINT1 
K84H 
REGB 
REQB 

i.GP£1lf2.*2 
REH 
R!fiB 
·.··i 

AND KHUJ 
OCA REGC 
TAO REGC 
SNA Cb.A 
JMS I N£RROR 
JMS I ERROR 
i,.GMH1 
HL.T 
Sl<P CL.A 
LGP00~•4 

/I> ~GP GP-EQ GPC 
/HT NO PAUSE 
IL MODI 
/SET I.IN TINR ~1<11 
1WUTIO MEMORY 
" MOOE /MISC STATUS TO AC AND TP' 
/LOAD MAINT REG 
/CLEAR AC1L 
1R£AD DATA 
/SAVE GP EQ OPC BIT 
18TORi IT ;oR YVPING 
/'CTCH IT 
If t:Bt ' 
iTUT OKAY 
/TEST 'AILED 
/MESSAGE TAG 
IE~RO,. HALT 
IE >C It 
/ICOP' LOOft 

• Ill 'LOAT A ONE TMAu LGP GP 

II > I.GP G, EQ GPO 
1HT NCI PAUSE 
/IET ~~ ~G, GP NUMBER 
/STORI ir . 
,,~TCH ?HE YLOATJNG 1 
/IMl'T ONE LtrT 
/N~HB£~ 1a NOY INTO LINK viT 
/;LOA f 1 NO S. 9Ut4~ 
/STORE ,OR TYPING 
,,CTC~ roA TE~TING 
/STORE IN TEST LOCATION 
II.. MOQE 
ITINR u.c~>. NOT 
/TEST ADDRESS 
IP MODE 
/MISC STATUS TO AC AND TP~ 
/L.OAO MA I NT IU'.G 
/CLEAR AC1I. 
tRCAD DATA 
/SAVE LGP ~p ~Q GPC 
/STORE FOR TESTING 
/,ETCM roR TESTING 
/WAS l T SET 
1TEST OKAV 
nur rA 11.rco 
/MESSAGE TAG 
/ERROpt HAL.T 
/EXIT 
/SCOPE 1.00P 



I 
/TEST COMPARt GATES GP CNT 
I 
~GF0e~, JHS I MAINT1 

l.JNC 
;,H 
POP 
TAD t<1HI 
OCA RUB 
JMS I GPSET 
~~D K6.48 
L.HFI 
C~A Ct.I. 

•·'~ ~NP t<•:a.• •. Q~ AC c 
TAD AEOC 
HA Cl.A 
JMft l.G.1112 
tAO RCGB . 
RAt. Cl.I. 
DCA REH 
JHI I QlllET 
TAD Kf141 LMR .. ·. 
CLA Cl.I. 
)(,Ft 
AND KHU t•o doc 
OCA REGC 
TAO REGC 
SU C~A 
JMP 1.GHH 
TAO R!G9 
RAL Cl.L 
oCA REGS 
JMS I Gf'SET 
TAO K6141 
I.MR 
CL.A Cl.I. 
JMS 1 GPSET 
tAb 1<694£1 
L.MR 
Cl.A CL.I. 

. xPR 
AND KHU 
TAO REOC 
DCA REac 
TAO RE. C 
SNA Cl.A 
JMS I ~n~~ROA 

LGBee2, JMS I ~~~OR 

iTE::aT 
/TEST Ot<U 
tTtST F'AIL.ED 

... , 



/PD'~~I •Eat1T~R TEST CMODEL C PAAT 1~ PALU Y1~l 2'-•AU~w71 llH PAGE i!;i 

3723 7373 LGMHi IHESSAOE TAG 
1724 t•e2 ~~: CL.A 

IEftAOflt HALT 
3725 ?610 lhtT 
3726 3~41 LGPH2 1SCO?E 1.00~ 



J117 U22 
IUB UH nu 71'90 
17H Ot'4 UH 7 S,8 
37i4 ., .-U 
n~' 4IH 
H~~ ••n nu of 2• 
f'4" 7'2 r1 1U0 
I 4~ 1727 

•fd ..... 
'744 ,,u ,,., .,~, 

1+0 tHi. 
1t•7 ,,,., 
r 'I'" ' f 1 IH 

~ '2 d4' 
"'3 ~""'~ 11'4 HU 3-,, •t•' ~t,6 'I 12 ;s;,1 ;he 
3 60 ,743 

•161 il76 
062 3,17 
3763 4124 
3764 t44H 
~7~5 U~1 
:sz66 ~7"7 
3107 11UHJ 
311el 0H2 
37?1 4~4' 
3;?2 ?610 
:s7 ... 3 .,03 
37J4 4~21 
3?i5 6666 
3776 14"2 
3777 ?~10 
4QJ00 3763 
4U1 1043 
42102 3~17 

PAii '' 
/T011•1•LTD TAP£ OE~•VI 
I - . 
/LTD !APE PAI~ OE~AY TEST DOE~IOID lT ,IRE O'' M381 C~I ,-
·rF'DL v~, 

I 
/~TO TAPi VAIL TtST 00 Wt GET· A TAPI 'AIL SlONAL M&11 02i CHAJ~T ,, IN PROGRESS i> 
I 
7, ·01,. v2, 

I 
/LTD TAPE ,AIL TEST CMAINT 

TAO . KrlJHQI 
OCA __ KXH1!?1 

T'DLY~, JMS T'EPAE 
JMS I MAiNT1 
~INC 
a1e1 
1u0 
POP 
JMS I Tl MTr 
Sl<P CL.A 
JMS l NERROR 
~MS I f.;RROR 
TF'M3 
HL.T 
SKF' CL.A 
Tf"O~V! 
TAO 
OCA 

c 1), JN PAOGRESS 1 S,' 
/GET CONSTANT TO ~EEP MAINT SET 
/SU Up CONSTANT 
ll>MOT!ON 
;SET-MAINT AND NO PAUSE 
11. Moor; 
/St;T l.N PROGRUS 
lwASTE 
'tfl MODE 
/GO TO TAPE FAIL 0£LAV TlME 
llNVERT 
/TEST OKAY 
/T(!!ST ,Au.r:o 
/i'.~SSAGE UG 
/: ,;r;r · HALT 
1e~:\, 
1z:- t,,.OOP 
IG-• U._..NSTANT 
/SET VP OLD CONSTANT 



400:s· :r121'2 
4004 4"2 .. 
4005 4~45 
4006 7610 
4097 4~QJ3 
4S10 .. ,11 
4011 61it7 
4012 7'*02 
4U3 ?~1,0 
4'1J1~ 4'1103 
4e15 11~" 411J16 3~ 2 

4917 41524 
4020 4422 
4"21 18'1 
4022 6152 
4SU '7116 
4124 6l92 
4125 4532 .. ,. dH 
4H1 44h 
4131 61HI 
4131 74ai 
4932 ?he 
4a33 4'634 

4ta34 U51 
403~ 61'2 
4036 4'32 
4037 4503 
4040 44U 
4341 615e 
4042 ?•ft"2 
41343 ;us 
'H144 4g45 

4045 4422 
4046 61'41 
4047 01"3 
'4050 7000 
4051 ldflJI02 
4S52 4'32 
4053 ~,03 
4054 4~21 
4'1155 6711 

ILTO TAPE i"AlL Tt:ST UN PAOaAtlS ctn MAINT uu 
I . 
TFDLV4; OCA K9141 /i MAlNT BIT 

JMs TPiPR£ /l)MAlNTENANCEt 0)M0TION1 l>IN PROGRESS 
JMS l TlMT' /00 TO TIME OUT ROUTINE 
SKP CLA liNVERT SENSE 0, SKIP 
JMS l NiRROR /TEST OKAY 
JHS 1 ERROR ITEIT ,Al~ED 
Tr6H3 /MESSAGE fAG 
H~T /ERAOR HALT 
SKP CLA /EXIT 
T'OLY4 /SCOPE ~OOP 
TA6 - c~a41 /GET MAJNT BIT 
OCA KB841 /RESET MAINT BIT 

I 
/LTO AolP OELAV TEIT 
I 

CDiRECTlON C1) > CH311 CH) i<S. 

AQIP11 JHS TPi,RE I~ TO MOTION 
/HT NO PAUSE 
1HT ACl7 

I 

JM$ J HAJNT1 
TAO KHH 
TRC 
CLL RTL 
TRC 
JHI J TIMER 
JMS I NERAOR 
JHi l ERROi' 
ACIPT1. 
Hl.T 
Sl<P Cb.A 
ACiP2 

/I TO 0 I Rl:CTl ON 
1HT ACl!I 
i1 TO DIRCCTION START TIME OUT 
100 TO ACI' TIMER 
IRCTURN HC~E Ir TlMEO OUT 
iRITU~N HERE t' NOT TIMED OUT 
/M SSAGE TAG 
/EMRQft HAL'f 
/DlT 
/NO SQOPS: 1.00P 

/LTD AeIP D!LAV TEST CDtR£CTt0N Cl)) CM304 C!?) Mi 
I 
ACXP21 TAD Kl92S /SET AC07 

TRe . /I To CJREQTJOM 
JHI I TJH£" )OO TO AC!' TIMER 
JMQ 1 NERROR 1RETU~N HiRE lP TIMED OUT 
JM' I UH~Ofl /AETURN !!EA£ IP' NOY TIMED 6UT 
ACiPT2 /MESSAUE TAG 

. HL T /ERA QA HAL? 
SKP CLA /EXIT 
ACiP3 /NO SCOPE ~00~ 

I 
ILYD ACIP OE~AV TEIT ~HOYION !~>> CM3'~ C17> Ml 
I 
AC!P:S1 JMS I MAJNT1 

I.INC 
0713 
70H 
PDP 
JMS J T H'1ER 
JMS l NtRROR 
JMS I E;RROA 
AC I PY~ 

/SU NO PAUSE 
I~ MOQJ: 
/TAPE-COMMAND 
1WUTt 
IP MODE 
!GO TO ACIP TIMER 
/RETURN HERE If TIMED OUT 
/~£Tu~N HER£ 1r NOT TIMED ouT 
/MESSAGE TAG 



,,,,. .. ~,,"("'Jrcr. TllT '"ODii. Q PARt u PAl.i.• 

4116 '''I ~Lt 
41f 7 7618 SKP CLA 
4a-I ~~17 AC!P1 

/ERROR HA1.T 
IEUT 
/SCOP~ LOOP £NT?R£ TEIT 



4061 U51 
4062 61'2 
4063 ?300 
4064 1153 
4965 6192 
4066 13ee 
4067 1"37 
4870 61'1 
4071 ;~ee 
4072 6i54 
4013 0146 
. 40?• 764e 
4075 4503 
4e76 ·••u 
4177 7i11 
4180 74eJ2 
Hll 7610 
41112 4~61 

4113 1~'3 
4114 61'2 
4195 nee 
Hl6 1851 
4UJ7 6192 
4118 ?f H 
4111 1137 
4112 6191 
4U3 73H 
4114 6194 
4115 e"46 
4116 76'0 
4117 dn 
412" 4421 
4121 7~~3 
4122 7402 
4123 7~10 
4124 4103 

H25 U53 
4126 6152 
4127 nee 
4130 1053 
4131 6152 
4132 4024 
4133 4~22 
4'134 6141 
4135 Id 7 "3 

a1u 
ITA;I UNIT AND MOTION Tc11•1;LHU 
I . ~ 
/LMU QIRECTlON 'LOP Tiit CSET 'ORWARD~ 
I . 
0 I RU, 

I 

TAO K0021 
TRC 
CLA CLI. 
TAD t<IUllJ 
TRC 
CLA CLL 
TAc) 1<,~H 
L.Mft 
CLA CLL x,. .. 
AND KHU 
SIA CLA 
JHS I NERROR 
JHS I tRROR 
DIRM1 
HLT 
SKP CLA 
DIRU 

/LMU DiRECTION 'LO' TEIT 
I 
DlRT21 !AD K~HI 

TRC 
CLA CLL 
tAD K•ue 
TRC 

·Cl.A Cl.rt.: 
TAO 1<5HfJ 
LMR 
Cl.A l:LI. 
X'R 
ANQ KHU 
SNA Cl.A 
J~8 I NERROR 
JMS I ERROR 
DIRM2 
HL.T 
SKP Cl.A 
DIRT2 

I 

~IET 

/SET BU 1 
/SET Q1Rna> 
/CLEAR AC1l 
19£T IJT If 
/SET QlRECTION roRWARD!C$~ 
/Cl.EAR AC1L 
/UN ns MTN TO Ac 
/LOAD MAlNTENANCt REGl&TtR 
/CLEAR AQtL 
/READ UNIT& > MTN 
/SAVE DIRECTION 
/WAS QIRtCTION SET 
ITUT OKAY 
/TEST rAILED 
1MCSIAGE TAG 
/ElltRQA HALT 
IUIT 
/IQOPI LOO' 

ftEVE~IEJ Mill Cit PIN ,l,MleJ2 

llCT UT I 
lllT DIRTU> 
ICL~A~ A01L 
/HT IJT 11 
1SET OIAECTION REVERSE (QJ) 

/CLEAR 
/UNIT. MTN TO AC 
/LOAD MAINTENANCE REGllTICR 
/CLEA~ AQd. 
IRl!AD UN lTI HTN 
/SAVE DIRECTION 
/WAS DIRECTION ' I /TEST OKAY 
/TEST rAiLED 
1MICSSAGE TAG 
/ER~QR HALT 
/EXIT 
/SCOPE Loop· 

/I.MU R!VER!E DIRECTION MOTION I 01.Y 3 M121 C26 PJN D21E21~2 
I 
OJRT3, TAO KUH /SET BIT ' 

TRC /S~T DIRTU.> 
CL.A CL. L. /CL.EAR AC1L 
TAO KIU0 1SET BIT ' 
TRC 1S£T ~ORWARO 
JMS TPEPRE I~ • MOTION 
JMS I MAJ NU /SET MAINT, PAUSE 
L. I NC II. MOOf; 
071"3 IGtVE.TAPE COMMAND MTN 01.'t' 3 



IWASTI 
IP MODC 
/OCT UNltS MTN ·> AC 
/LOAD MAINTENANCE AEGiiTER 
/Cl.EAR AC1l. 
/R&:AC DlRt:CTlON 
1uvi OlRf!OTION 
/W~l~!i HJ10 
'"" Qt<•¥ /TEST ,AILED 
/Mr,:SSAGE TAG 
/ERROR HALT 
/UIT 
ISCPP• ~QOP 



1PDP•lf'RllflTIJt Tiit CHODCL C PAAf U PALU Vi~1 lf~tuOt.ft UH IDAH t•: 

I 
IL.HU DiAECT!ON 'L.01' TEST H111 C23 'INS A11111Ci1Dlo£1 
I 

4154 4~22 CIRT4• JMS 1 MAINU IHT MAINT MOOE. 
415, 6141 L.INC IL. MOD! 
4156 9199 0190 /TAP' OMMAND TO SET IN PROGRUS 
4157 7f~e 791)8 IWAST~ 
416" eH2 PDP IP HO I 
4161 U'3 TAO l<S1H /HT BIT 89 
4162 61'2 TRC 1sn FORWARD 
4163 UH Ct.A CL.I.. /CLEAR AC~ L 
4164 1121 TAD t<HU 1GET 11.0CK HAAK 
4165 7149 CHA C~L 1SNVEMT DATA 
-1166 4~eJS, JHS I LOAD /HT 9M 
4167 1862 TAD KUH /GIT AO>TAC 
417" 61'1 L.HA IL.OAD HAINT REQ 
41h 7~HI CLA CL.I. OML RAlll /CLEAR AC1L IET ACll 
4172 U94 X,R 1HT TAC11141H 

•1r nee CLA Cl.L. /8)AC1I. 
41 4 1146 TAD K51411 /Tft11TP1,Tl'21 
41 ' U91 LMlll IHOCM MOOE •1r UH CLA C~I. /CL,U~ AC1.I. 
41 7 6i94 )('" 1111,AD 0 IREQTI ON 
4211 lf46 AND KHU /UVE DlHCTlON 
4281 7650 SNA Cl.A /TUT OIRCCTION 
4212 dn JHS I NERROR ITl:ST OK 
4213 4421 JHI I ER"OR /TEST 'Ail.ID 
4204 7117 DlRM4 1MESSAG£. TAG 
421!5 7412 HLT /ERROR HAl.T 
42'1J6 ;610 SKP Cl.A /£>CIT 
4287 4l94 DlRT4 llCOPE LOO, 

I 
IL.MU OiAECYtON '~01' TEli' H:U7 C23 PINS A1lBi1C,~Ol1E1 ,ALIE CONOiTIONI 
I 

42U 4824 DIRT'' JMS Tf'CPRE /l)TH~ ~~ORl.D 
4211 4~12 JMS l MAH~U /SCT NO PAUSE 
4212 6141 I.INC IL MODE 
421·3 0700 0'119 /CIV£ TAPE COMMAND 
4214 ,,~0 7~H /WASTJ 
421' 0002 POP /SET IN PROGRESS ti> 
4216 1146 TAO 1<!!5f040 /SET UP FOR TPi PULSE 
4217 61'1 L..MR /SEAR9M 
422" 7300 Cl.A CLL 1l>AC1L 
4221 1121 TAD KHU /OET IL.CCI< MARIC 
4222 4~01 JMS I 1.0AD ILOAO WINDOW 
4223 1146 TAO i<5i40 /GET UN ITS MTN TO AC 
4224 61'1 LMR /TP2 
422!5 7300 CL.A CLL. /Ci.EAR AC1I. 
4226 1062 TAO KUJH /G!T AC>TAO 
4227 61'1 LMR 1L.OAD MAJNT REI 
423" 7300 Cl.A Cl.L /CL.EA~ AC1i. 
4231 6~,. Xf'R /SET TAC~1777,NOT 
4232 1146 TAO KH40 /GET UNITS MTN TO AC 



"lU U'1 L.MR '°'N'rn: ,Pl,"' 42J• . ''~" CLA C\.I. ··. IQLl:A AC e L 
421, 61,4 X,.Pt /AUD DIRECT I ON 
42$6· eeo AND KIH• /'AYE OtRECTlON· 
4211 '"" SNA Cl.A I EST DIRECTION 'LOP 
4241 4,,, JMS l NEFtROR 1TUT Ol<AV 
42'4! 4~a1 JMS, J ERROR IT£$Y e,,o 
42.+2' ;sH OJR:Mf /MC$$At;t UG 
•2•• ~- tit•t· trMtdt H•lirf 
a1Z44 1"fS1 SKft Ct;.A· /[)f fT 
•24' ·-~· DIRT' 1SCOPf; LOOP 



;~111:r11 R£1,f a;t'" flif iMoDIL ~--., .... ,r ttALS.1 Y1,4i.· l'•AUf•71 1•11. PAH··94· 

4246 

·~···· 
Dl,.T6• JH9 I MAINU 1111. N~ PAUSE 

4241 61.U LINC IL MOD 
425" 07B~ 07H /MTB 
4251 78H 7ill /WASUD MEMORY 
4252 0902 POP /1)PAOGAESI 
4253 1;,21 TAD l<HU /Cr;T 81.0CK MARIO. 
4254 4~01 JHI I L.OAD /SIT MARK WINDOW TO BlN 
4255 1162 TAD KUH IOU AC>TAC 
42,6 61'1 L.11A /~OAO MAINTENANCE ~EGJITER 
4257 7~00 Cl.A Cl.I. /C~Uf' AC1I. 
4260 61,4 xr" /TACw.IH 
4261 1146 TAD KH41 /GET UN I TS MTN • AC 
4~62 61h LHR /~QAD MAINT ll't 
4U3 UH CLA CLI. /CLEAR AC1L 
4264 6194 xrR /RUD DATA 
4265 ei46 AND K~H4 1SAVi OlRICTlON rLOP 
4266 764e Ui Cl.A /TUT 42r de3 JMI I NERROA /TEST OKAY 
4a I 4421 JM$ I ERROR /TUT ,All.ID 
4271 H66 DIRH6 /HCSSAGE TAG 
4272 7482 Hl.T 1£RROR HALT 
42U 1U~ SKP C"'A 1UIT 
4274 42~6 OUtT6 /ICOft' 1.00ft 

I 
/LMU O!RECTION 'LOP TEIT MU91 017, PINS R1,l~tV1 CLT~' TAC 1, C1~) 
I 

42f5. 4422. DI Rh• JHS I MAINU ilET MAINT MODE 
4276 6141 

-~=i If MODE 
•27? 1~10 I APE COMMAND 
431H 71H 1i11 1WASTED MEMORY 
4301 1'192 POI' IPMODS 
4312 uu TAO K1f16 ion ·~OCK HARK 
4313 •411 JMI I .. L.0 0 lltT MARK WINDOW TO BM 
4304 1162 TAO KUH /GET ACl>TAC 
4395 61'1 -~~'HA /LOAD MAINTENANCE REGllTER 
4306 7~9rli Cl.A Cl.L /CL.EAR AC1 lo: 
4317 1117 TAO KIHZ· ISET TAC Util 
4310 6154 xrR ISCT !AC 
4:S11 ;~00 CL.1 C~L /HT Ac, L. 
4312 1146 T~D KH48 1GET ~NITS • MTN TO AC 
4313 61'1 L.HR ./LOAD HAINT REO GENERATE T,9 
4:Si4 ;h10 CL.A CL.I. /CL.EAR AC1~ . . . 
4315 61'4 X,R /RfAD DATA pROM TAPE CONTROL. 
4316 0~46 ANO K~H4 /I Vt DIREQTION 'I.OP 
4317 1640 Ui CL.A 1TEST 010 fT CL.EAR IN !RAO~ 
4320 4'03 JMS l NEAR OR /TEST OKAY 
4321 4421 JMS l ERROR /TUT 'AILED 
4322 1h1 OIRM7 /MESSAGE TAG 
4323 7402 Hl.T /ERROR HAl.f 
4324 7~U SKP CL.A /EX IT 
4325 42,5 OIRT7 /SCOPE L.oopa 



.;,;,r_j:.: 

/~D,, .. u(-1tsTr,11 mt i"oDcl C· PAtilt· u """'tf"~ VU1 

I 
ILHU Di~EC~ION ,LOP TEli M11j, 
/'ALS~ CONDITIONS 
DlAT81 JMS l MAINTi 

LINC . 
a11;s 
7181 
POiit 
TAD K~IJ411 
I.MA 
Cl.al Cl.L. 
TAD KHU 
JMS l L,OAO 
TAD K+HI 
L.M~ 
CLA Ct.I. 
t<'~ TAD 1<1141 
LMFt 
Cl..A CLL 
x'" SU C:'9A 
,JMI l NERROR 
JMI l e:PUtOR 
DUMI 
HL.T 
JM; GO 
DllllTI 

...• , 



UH "''' ,., 
44H •4~H 

HU 00H 
44"1 7iu 
44e2 !ira4 
4403 4422 
4414 1iu 
4405 3007 
448~ 1104 
4497 ee43 
44111 3024 
4411 1024 
4U2 7j49 
4413 IH1 
4414 1824 

··~' 6111 4416 7280 
4417 3,184 
4421 7104 
4421 3UJ4 
4422 2117 
4423 5216 
4'424 nu 
4425 61'1 
4426 1200 
4427 6it4 
44H 3985 
H31 '~H 

/TAPE 5 
/SUBROUTINE TO LOAD A ,tvt Dl~IT 'INARV NUMBER INTO 
/THE MARK WINDOW REGISTER NUMBER ,0 et LOADED IS IN AC 
/JUSYl;icD RJGMT ON ENTRV INTO SUB~OUTJNE 

LOADS• 0 1Riru~N AOOREfS STORAOS 
RA" CLL /WORD TO IE LOADED IS MOVID RIGHT ONE 11; 
DCA TEMPS /STORE IT 
JHS l MAINTl ISET MA!NTiNANCE rLAG 
tAO K7713 /SET AC•7113 
DCA REGO /SET TA~LV TO MINUS ' 

OOMOA~, TAO TiMPS IG~I $!OR~D QATA 
ANO K~011 /IAV! OURRENT ~OAO ~ATA SIT 
gCA T~EPRI /STORE Bi? TO IE LOAOIQ 
;AC TPEP.Ai /OR CLOCK PULS' ANO DATA 
CHA /COMPLEMENT GtT READY TO "OR" 
ANO Kllll IAND IN THE CO"HANO BIT 
TAO T'EPAt /ADO IN LOADING BIT 
LH~ /SENo"n 
CLA /C~EAA 
TAD T'M'B IMOyi NEXT HOIT SlONl'IED 
RA~ /DATA •ir iNrO LINK 
DCA TEH~I llTO~E IT IACK 
ISi RCGD IOONE YET 
JHP Q0MOAE /NOT DONJ YET 
CLA CLL CML ~AR llCT AC Tl 4111 
LMA /LOAD MAINTENANCE REGllTEA 
CLA ICLEAA ACCUMULATOR 
xrR /GET OATA 
DCA REGB /STORE roR TY~ING 
JHP I LOADS ltXtT 



4~09 

~f'.JI' eJllflit& 
469ll 4412 
46f2 7i•1 
tf &H 12H 
4684 3298 
4635 · s•H 
~6116 UH 
4687 2~14 
4611 5621 
4611 tte4 
et612 1en 
4613 7640 
4614 '621 
461, 7140 
4616 1*10 
4617 32H 
4621 ''"" 
4611 .... 
4622 7614 
46U ·;il4 
4614 'H 461!5 92'4 
4626 d;sg 
4627 1i21 
4UI 7@~1 
4631 3H3 
4632 2221 
4H3 7f84 
4634 77"0 
4635 96U 
4636 2221 
4637 2221 
464" 1621 
4641 3200 
4642 ""4 
4643 fiu 
4644 7110 
'4645 5600 
4646 2104 
047 5~00 
465" 7040 
4651 1221 
4652 3221 
4653 5U1 

•46H 
I 

Ull 

/NON ERROR MONITOR DETERMINES Jr OPERATOR WANTS TO LOOP ON NON 'AILING T~ST 
N!RROS~ 0 IRtTUAN ADDRESS 

JMS l MAINT1 /SET ~AiNTtNANCE ,~AG 
CLi CLL lAC RTL /Sit AC • 4 
TAO NERRQS /GET RETUR~ ·~ q~zs 
DCA NERAOS /UPDATE RITUR~ AuOAESS 
tAO 1-NERROS /GtT iOGPI LOOP ADORt91 
DC~ ERRORS /!TORE IT 
IS! RtGA /UPDATE OATA 
JMP I-ERRORS /EKJT-
LAI /READ SWiTCHES 
ANO Ki41i 1$AVE SR~ 
SIA cCi /TEST AND CLEAR 
JMP l tRRORS I LOOPING 
CHA /SCT AC••i 
TAO NIRROS IADD NERRORI 
OCA NERAOS /STORE IN NERA~RI 
JMP I NERAOS IJ~HP INDIRECT LOO~ . 

IERROR_,AOCESSOA, 
ERRORS, I 

•co,, LOOP, MAL,T,PRlNT 
IRITURN AODREll STORAGE 
'"CAD 'WITCHE~ I.Al 

u~ 
SMA Cl.A 
JMP AfQll 
""' I Hl.L ASCRXT, TAD ERRORS 
CIA 
DCA LSTERR 
lSI ERRORS 
I.AS 
SMA CL.A 
JMP l ERRO~S 
151 t~RQRS 
IS~ l:RRQRS 
TAD 1 ERRORS 
OCA N~RROS 
L.AI 
RTL 
SPA Cl.A 
JMP l Nt:RROS 
I Si REGA 
JMP 1 NERROS 
OMA 
TAO ERRORS 
DCA ERRORS 
JMP l ERRORS 

/MOVC IR! f NTO ACll 
111 n 11:t 
/NO TYPE A MESIAGC 
IRINC.TME l'L~ . 
ICtT ~URRENT CRROR ADO~ESI 
I INVERT.IT .. 
19TOR£ IN LAST ERROR 
1YES INDEX ESCAPE 
/READ SW1TCHt8 
Iii SAi SET -
INO JUMP to EA~OR MALT 
/yrs INDEX ES;APE TO JUMP OUT 
/lNwE~ ERRORS TO SOOP£ MODE 
/GET SXOP! ADDRESS 
ISTJR~ IN. TYP~ 
/AEb\O SWITCHES 
/M0V£ SR02 TO ACB 
/IS SCOPE MOO£ SELECTED 
/Y~S gONTlNUE IN SCOPE LOOP 
ii,.:~oHE DATA 
/TEST WIT~ NEW DATA 
/NO SET A.C•777'1 
/SUaTIUvr r;•,'E. J'ROM ERRORS 
/SToRt Sf L ~ ro ADORES$ 
/EX!T TO \~' MEST 



4654 
4655 
4656 
4657 
4660 
4661 
4662 
4663 
4664 
4665 
4666 
4667 
4679 
4671 
072 
46;3 
4674 
467, 
4676 
4671 
4710 
4711 
4712 
4?13 
4714 
47•' 
4716 
4717 
4710 
011 
4712 
4713 
4714 
4715 
di6 
4717 

4720 
4721 

. 4722 
4723 
024 
4z2' 
026 
4727 
4730 
4731 
4732 
033 
4734 
035 

7240 
1621 
:si12 
1221 
1033 
7650 
5'13 
1412 
32110 
1200 
7!50 
,227 
794il 
74'" 
5320 
7i•0 
7112 
?112 
7112 
OH 
UH 
d83· 
HH 
1i10 eua 
3134 
if 34 

""' 4971 
1U4 
i-ira6 
751£' 
1fH 
1040 
44U 
5703 

1412 
3200 
1200 
hH 
5227 
1600 
4~32 
1"40 . 
4423 
5320 
"HS 
3~0:5 
1123 
UH 

Ase I I• 

TYl'EQH, 

DATUM• 

OOTYP1 

CLA CHA 
TAD I l:RRORS 
OCA PINT 
TAO ERRORS 
TAO I.STERR 
SNA CL.A 
JMP I DATyP.4 
TAD I PINT 
DCA NERROS 
TAO N£1'ROS 
SNA 
JMP ASCRXT 
CMA 
SNA 
JMP DATUM 
CHA 
RTA CL.L. 
RTR 
ATR 
JMI TYPECH 
TAD N~RROI 
JMI T'l'ECH 
JMI' A~CJl•1 
I 
AND Kll7' 
DCi lllACE 
TAD SftACE 
SNA CLA 
JMI I CRL'A 
TAD SflAC£ 
TAD M41 
Sl'A 
TAD KnH 
TAO K241 
JHS l TYPE 
JMP l. !VPECH 

TAO I P'iNT 
OCA NERROS 
TAD NCRROS 
SNi Cl.A 
JMP ASCAXT 
TAO I NtRROS 
JMS OCTVP 
TAO K241 
JMS I TYPE 
JMP DATUM 
Ill 
OCA TVPECH 
TAO K1174 
OCA SPACE 

llh 9CAOU•L 
/~ET MtSSAGE AODRESS STORAGE 
11ToRE IT fN Auto iNDEX REQISTtR 
IG£T AETURN ADDRESS 
/SUBTRACT ~AS! ERROR ADDRESS 
ITEsT 
/SAM[ 00 TyPE OATA 
/GIT 'IRST CHARACTER 
1sive:- n 
ICET IT 
/TEST IT 
/N~t4B£R11p< IT 
llNyERT IT 
/N~MB~R•EXlTA . 
/TVPE OUT DATA ROUTINE 
/CMANGE I; BACK 
/SWAP AC TO THE RIGHT 
/MOyE 
/MOVE 
/TYPE IT 
/GET IT AGAIN 
ITVPE . iT 
/HUIT IE MORE WORDS THAT NIED TYPJNG 

/IAVE liGNf ,iCINT ••RT 
/STORE WO"D 
''ITQH IT /TEST.,OR II CRLr CODE 
1YCS IT WAI 
INO TVPE IT 
/SUBTRACT 0 
/TUT POLU tTY 
/AOD UI 
IAOO 241 
IT't'PE. -
1i~n 

/GET ADDRESS or REGISTER 
/STORE IN TEMI' 
IOET TCHP 
ITEST-,OR EXiT 
/EQUALS 0S00 £XIT 
IGET DATA 
/TYPE. IT 
/SPACE 
/TYPE IT 
/TYPE NUMERIC DATA 
l~ETURN ADOR£91 STORACE 
IS!OR~ DATA TO BE PRINTED 
/SET UP TALLY 
/SET IT 



HERE, 
RED01 

CAL.F', 

Ot.TVPo 

f AD l<iHt 
DCA I CAL.,A 
TAO TVPECH 
RAi.. 
DCA TVPECH 
TAO I CRLF'A 
RAL. 
sNI. 
JMP 
JMS 
XSI 
,JMP 
JMP 

" 

I REDOA 
l TVPE 
SPACE 

:-tEtlE 
OC:YYP 

TAD KHt' 
JHI I TVPE 
t AD t<l?JIU 
JMS I TVPE 
TAO Kll11 
JMI' l C"L' 
TAD l f'INT 
SNA 
JHP l AICRA 
CHA 
SIA Cl.A 
JM; DATYP 
JMI l ClltL'A 
CL.A CLl. 
JMP I oATUMA 

IHT 'L.AG NUMB!i:R 
ISTOAE . 
/'ETCH DATA 
l8HtrT HffO Ui~K 
/STORE iT 
/P~TC~ PL.AG 
/llif? ,T INTO L H1 

: 

/TEST I. HJK VOit . ;:;;: 'I.AG 
/NOT OONB: 
/DONE VYP~ I 'f 
IOONE WITH £NTXR~ WORD VET 
/NOPE MORI CHARAQTERS 

IRCtuAN AOORilS s;OAAO! 
/GET CR 
/TYPE- i 'f' 
!GET L.r 
/TYPE IT 
lHT.TO RUIOUT 
lf~iT- -
IG'T A TEAM o~r or TVPC L.llT 
ltND 0' L.llT7 

llNVERT 
llCGt~NtNO Or DATA 
/NO 
/YES OK RETURN THE TTV CARR!AGC AND L.lNE rEED 
/CLEA~ AC AND ~INK 



3SU eHe 
SH1 ?200 
~H2 10'2 
,003 1143 
5H4 6141 
'805 9j0i, 
5006 QJH2 
3H7 72H 
3010 5600 

'011 9100 
5012 7604 
,013 1i;3 
5014 7641 
91115 5611 
'816 1iH 
'817 ~423 
'Hil 5611 
5121 7~00 

•5f.lJH 
/~6utlN! To S~T MAINTENANCC 'LOP 
MAINTS, 0 /RIVURN ADDRESS S~ORAGE 

C~A /C~EAA AC 
TAO K@940 /SET BIT 6 
tAD KSS11 /SET MAlNTANENOE MOD£ 
LINC /GO TO I.INC MOOE 
AOM /LOAD. CXTENDEb OPERATIONS AEGllTE~ 
PDP IGO TO POP~e MODE 
CbA IC~EAR AC 
JMP 1 MA1NTS ltKIT. 

HI.LS• 0 
L.AS 
ANO t<IUI 
Sh Cl.A 
JHP I HL.L.I 
i' AD 1<1111 
JMS l -TvPE 
JHP 1 BELLI 
NOP 

IRING THE IEL.L. 



,,22 erara0 RANOH1 
''i3 1247 
9024 12'0 
U:i! 1251 
H2~ U,47 
5Hi ;01• 
sue 12:417' 
,131 1He 
,032 1i,1 
'1213:1 ~2'9 
9034 '""• 'n' 1~~7 
,036 1iH 
,137 12!1 
5140 !2,·1 
'1!·41 7trM 
5142 1247 
514'3' !247 
504 4· 12''0 

''H' 1a,,1 
510 H12 ,.,,. fff1 i.-NA, 

'"'' 
,,,. RNI, 

sesi tlH RNC; 

5152 "''(/J TV'OU!1 
5iaU 614'4 
51354' 61jf1 
50,, 5H4' 
,2156 1a01 
,057 5°02 

0 
TAD RNA 
ho RNB 
TAO RNC 
DCA RNA 
RAL 
TAO RNA 
TAD RNI 
TAD RNC 
DCA RNll 
RAI. 
TAO RNA 
r~o· RNB 
TAO RNO 
DCA RNC 
~·i. 
UO RNA 
DC-• RNA 
TAO RN& 
TAO. RNC 
JMtt l f'ANDM 
HH 

"'" 0111 
., 
t1.r 
i'9' 
JMP: • •& 
Cl.A CLI. 
JMP i TVPOUT 

/RANDOM NUMBER GENERATOR 

/RANDOM NUMttA SUO i 
llEED a 
ISi:ED $ 

/~'-TU~N ADOAEf 8 STORAGC 
'"""I NT 
/WAIT 'OR' 'LA'O 
/WAIT 
/Cl.EAR AC I L 
I.EX IT 



9060 6141 
'061 m713e 
5062 0H0 
5063 0002 
,064 5540 

LOCC, . L.lNC 
11011 
HH 
POP 
JMP I PNTE 

2tH PAGE 61. 



ittO'·~• ('i.•Tr.r• rut 
IHI· SHI 
51166 h48 
5167 '1012 
,.,., ?i:i.0 
Hf 1 :5"9U 
se12 11n 

::J! :~:: 
"175 7118 
'816 -i••• 
Hf? :I.SU 
'1210 01~~ 
!'111 3dt1e 

1112 
'1113 
l11l14 
11185 
5UJ6 
11117 
11i~ 
1111 

1112 
hi~· 
'1S.4 
su.!5 
'1i6 
'117 
has 
9Ui 
'122 
'123 
SU4 
,125 
'u~ ,127 
513" 
'131 

9 
Ct.L CHA . 
RTR 
RA.-
OCA ·REG, 
TAO K1774 
DCA TtMPB 
J~9 l MAINT1 
RAR 
CJCA Tfll!llRI 

TAD REG, 
ANQ KHU 
DCA REG! 

TAD RiQP' 
RTA 
RA,_ 
OCA AUD 
TAD RIQD 
ANO dHI 
TAO RCGE 
DCA A'GE 

TAD REID 
FtTA 
RAl'e 
AND KHU 
TAO RCH 
TAD KHH 
·TRC . 
CL.i CLL 
TAD TPEl'A! 
RAt.. 
TAD R~O' 
RAL 

~;; ·~U~a. 
JHP 1.HRWBS.1 
JMP 1 l.MRW9S 

nu •'·A~• U•• tt•rtt H 
" llUa"OUTtNI ·to LOA~ AWi VIA HA1NT ~ATE 

/STORE IT 
/Si;T ~'174 

llET HAIN1 ANO NO ~AUIE 
IHOyC L.tNI< ACtf 
ISTOFtE IT 

llTOAE LID 2 

IRJST()R L.1NK 



5132 
,133 
'134 
9135 
'136 
'137 
'140 
,141 
,142 
'143 
,144 
'H5 
5146 
'147 
515" 
'151 
,152 
5153 
1154 
915; 
5156 
,117 
5161 
5161 
5162 
'163 
!J164 

5200 
52"1 
5202 
,203 
~204 
,2115 
5206" 
!5207 
521!0 
!12i1 
5212 
5213 
5214 
5215 
5216 
5217 
5220 
5221 
5222 
,223 

0000 
13H 
iilth 
6152 
n00 
1121 
4401 
1~51 
61'1 
7300 
44el1 
1i10 
6151 
7300 
1~77 
6141 
m001 
0002 
1240 
3e04 

a111 

I 
IACIP DEL.AV TIMER SUBROUTINE 
I 
TIH£, 0ihH 

Cl.A CMA 
DCA Rf:GA 
TAO K4400 
L.MR -·. 

Cl.A CLL 
OCA REGr 
TAO K77U 
DCA RftGE 
><fl'A 
ANO 
OCA 
TAO 
SNA 
JHP 
XlrR 
AND l<HU 
DCA Rt:GB 
TAD RC~B 
Sh CL.A 
JHP l TlME 
Ill REGr 
.JHP ,;.f 
191 AEOE 
JHP t etl 

BACX!T, ISi TIME 
JMP l .. TiME 

d2H 
I 
/TAPE ,AIL SUBROUTINE 
I 
TF'SUB1 00H 

Cl.A CL.l. 
TAO K"i'520 
TRC 
Cl.A CLt. 
TAD 
JMS 
TAO 
LMA 
Cl.A CL.l. 
JMS I L,OAO 
TAO C~f9~HJ 
LMA 
CL.A CL-.1. 
TAO 
LINC 
AOX 
POJI 
CLA CMA 
DCA REGA 

IRtTURN AOORE~S STORAGt 
/Sf.;T A~*7777 
/Sh MONITOR 
1GtT STATES N TIMING TO AC 
/~OAO-MAJNTENANCE REGISTER 
/Cl.EAR AC1L 

/WAIT 
IStT RETURN ADDRESS TO ERAOR MONITOR 
/EXIT.TO EftAOA MONITOR 

/~iTURN ADDRESS STORAG! 
IC~EA~ AC1L 
IGET IUV 
/Hr REV 
/CL.EAR AC1L. 
/GET BM 
/Sir:T BM 
/GtN TP3,TP4 
/GEN TP4 
/CLEAR AC1I. 
/l.040 WINOOW 
/Gf:T TP1 
10 MOTlON 
/CLEAR AC1l,. 

/!.. MOOE 
/HT t~O PAUSE 
IP MOOlt 
/SET AC•7771 
/SET FOR 1 CYCLE tXIT 



:J224 3'10 
518• 1144 
!JH6 :SIU 
5127 1037 
'HI 6i'~ 
!123'1 ··;JllJ 
5232 u, .. 
5233 "300 
5234 7he 
5235 ·5H0 
5236 2010 
,237 5232 
,241 20u. 
5241 nn 
,242 2200 
52d 56-80 

DCA REGI 
TAQ tcth1 
OCA RUr 
TAO K~fH · 
1..MR 
Cl.A Cl..L. 
xr~ 
ANO· KHU 
Sli CLA 
JMP 1 Trsua 
ru RUE 
JMP , "' !SI R'tG' 
JHfl ;•I 
ISi T'SUB 
JMP I T'SUI 

lt~RE9,t 

/l>Rl!G' 
/OCT 'TATEi TJM!NG AC 
IL.DAD MA?Nt REG 
1l>AC1I. 
/RhD DATA 
/SAVE MOTZ ON 
Ill tT CLEARt:O VU 
/YU, &:Xt T TO 
/WAIT 

/UPDATC ·TO ERROR EXIT 
11:xn TO iNPUh2 

ltli 



IPPP·~I: RtGisHR y1at· tMoOEt. P pAA1' ~~ pAt.~• vu' 
I 
/SE~ G~ouP COUNttR UP 

·IJ•AUft171· 

I 
GPStTS, 00"8 

TAO KUH 
I.MR 
CL.A CHA 
X,R 
JMS J MAINT1 
TAC KHH 
i"RC - -
CLA CLL 
TAD l<~,16 
.,tH' I L.OAD 
TAD KUH 
TRp 
Cl.A Cl.I. 
TAD KIUI 
I.MR 
CL.A Cl.t. 
TAD t<HH 
TRC 
Cl.A QL-1. 
JHS I 1.0AD 
TAD 1<1141 "'"" - .. 
CLi Cl.I. IAC 
JMS J 1.0AD 
TAD K~f41 
L.M8 
Cl.A CLL 
X'R 
AND K,117 
DCA REG' 
TAO R'GA 
Ui CL.A 
JHP ,U 
TAO RU' 
CL.A CCL 
TAO KUH 
I.MR 
Cl.A CMA 
XF'R 
CL.A CLL 
JMP 1 GPS£TS 

IRUURN ADQRE~I S'T'~RAGC 
IGU AC>TAO 
11.0AO MAINT REG 
/HT AC•7777 -
/HT TAC•'1771 
IHT MAINT MOOE 
/GET REVERIE 
ISiT biRtOtlON Cl) REV 
/CLEAR AC1I. 
/HT AC •BM 
/SET MARK WINDOW TO CHECK WINDOW 
IGIT 'WO DfREOTiON BIT 1sn rwo 
ICLUR AC~ L 
/GCNEAATE TPlt TP~i TPI 1 > SEARCH 
ll~OCK HOOE 
/Ct.f;AR AC1L 
/HT DlR REV 
llET DlRECTION18 
IC"EA" AC1 I. 
117 WiNDOW 
/GIN£'U TE Tiii 
1T,l1.Tl'3.1 Tiii 
1Ht OM . 
/SET MARK WINDOW TO CM 
IGINl~ATE TP11 TP'• TPS 
IGENERATE.tPf1 TPl1 tPI SET CMK WRb 
/Cl.UR AC1L 
/RIAO.GROUP COUNTER CWMAT£VER IT ll> 
/SAVE GROU, COUNTtR BITS 
llTORI 
IGIT Rf;GA 
1'iRST PASS? 
1un 
IYES GET Gii CNT 
/SYNC- i N MON !TOR 
IGET AC>TAC . 
II.DAO HAlNT R~G 
/SET AC-.7711 
ls&:T TAC 
/Cl.EAR AC1 L. 
IF;X IT 



YHl ·i7~AU~ 
/f.WN CM ,,. .. -

IL.WN f"M 
11111 

/LWN SM 
IHH 

Hll 



/PDP··t;a· it£tUsr1R TIH' CMODIL c PART ~~ PAL.~I V~H 2'1•AU9•71 uas. PACU: ~~ 

3377 fHh4 TMA.C, iH3i4 ILTR TMA AO FA!LED 
5400 2~22 2422 IAQ iMA 
!5401 4924 4i24 1ura0 IUIHI 
,402 1'U 15U 
5403 4001 4il l1J1 
5404 0H0 0340 
94ra5 4006 421116 
,406 U11 HU. 
5407 1'"'' 1~115 
,410 0440 0440 
5411 0001 k'lSU 
5412 0340 0341 
5413 4040 4040 
!S414 241' 241, 
'4i9 111110 uu 
!5416 7177 £Xl1'A 
!IJ417 e•e' REOS /DATA IENT TO TMA 
9421 9916 REOC /DATA RECEiVED ;ROM TMA 
!;'1421 13H0 

MAlNYq, 
EXiT 

,422 ~~14 '1J~2,4 IL.!MA MAlNT l~ TA~£ PR~S'T 
,423 2415 2419 IHH HH "'1J~I 
1424 224fJ 2UI 
9415 1~01 1,H 
9!4t6 1,U.6 1U6 
U17 1.\4(/J 2441 
,431 1122 U,22 
5431 4124 4824 
9432 du BUI 
9433 e:J4e 0541 
5434 2112 2122 
5435 1923 0S2:J 
'4:56 0524 0524 
5437 dH 4181 
5440 .,,,, tXtTA 
5441 rafb05 REGS /DATA SENT TO L.TMR MUNT lA 
,-442 taH4 REGA /DATA SENT TO TB 
!5443 raH6 R~OC /DATA RXED ;ROM TAii£ 8U,,£A 
'4~4 ra~~" £~OT 
,44:-.i 0014 MAlNTla 0"14 /~TMA IOT DECODER 
,446 2415 2~1' 10'5H HH 
,447 2240 2ura 
545'7 1117 1111 
~4!H a He 2440 ,4,2 0~0' 0~1!5 
,453 ro~11 0317 
,454 '040, 041'15 
,455 2200 22U 
,456 117? EXITA 
54!:i7 0004 REGA /CATA SENT TO TB 
6460 0005 Rt:GB /DATA RECEIVED FROM TB 
5461 0H0 EX IT 



.. ifi'p11-~1~t1i'tR TEIT C MOOC~ 9 PAR1' U P41.i,I vui 2hr'r1 " " _ .. u•a. ttA;£ H 

1462 1114 MAINT4; Hi.4 ILTM,_ IOT UI! 
J03 2419 24i.S . 1HH H"8 
'464 2'~" 2241 

'"' 1117 :l.U.7 

'"66 2t140 2441 
'461 061 66U 
,4121 ,,64 6;64 
uh 411H 41111 
f472 ;111 EXITA 
,473 e1H K'2'2 /DATA PUT INTO TB 
,474 "~"' REGB /DAU RECEIVED BACK 
'4f 5 0Jl0il E)(!T 

9476 0fU MAI NTH, HU.4 11.TMR MAJ NT MOCE rLOP 
94'7 J41' 2415 11111 BHll 

"a" ,,a40 U41 
'911 ~-01 lSU ,,12 i,:1.16 U.i6 
HU auei 2441 
ne4 .1t11 1517 ,,,, •'"' , ... , 
HU 4Jl6 4116 

'"' 101 L4S.7 
lf+I 1101 2811 
HH ,,;; .£Xi TA 
nu· ,,., REGI /DATA •ENT TO MAiNT HOOE 'L.Olt 
Hi3 ···~6 Rl:GC /DATA RECEIVE~ BA~K 
'514 efJHI EXiT 

9'15 8114 MAINTP, H14 11.TMR MAINT MODE !APE PRESET 
''16 a41' i4S.' ll@H ~HI 
np d4" 224i 
'52QI ~S01 15U 
nu .U16 1U6 
'522- .2440 2~·· ,,23 ih7 1'17 
5524 eJ4215 041!5 
5525 42124 404 
n26 eiu nu 
5527 d40 e541 
9'30 2022 2022 
'531 e~n 0!5U 
'532 e524 "''24 
5!533 d00 40121" 
5534 7177 EXlTA ,,;s, 0~05. REGB /DATA SENT TO MAI NT MOOE n.oP 
5!:56 0006 REGC /DATA REC£ iv EC FROM MAINT MOOE PL.0~ 
,,37 0000 · EXIT 



/PDP•;I· REGiSTIR TEIT CMOOEL 9 'AR' it PALU V~!s.· Z'•AUf•?I '"1 ~AGI· H' 

5941 "'914 MAINT2~ 1114 ILTMA IOT 6191 
,,41 241' 2415 '"'" 9542 2240 2241 
990 1117 Ui1 
'544 2,40 24~9 ,,4, 6~61 6U1 
,,46 6,62 6;62 
'5•7 4'1.IH 4111 

'"" 7777 EXITA ,,,1 """' REG& /DATA IN HAINT HOOE rLOP 
!55'2 rasee EXiT 
,,,3 0~14 L.lN'1'71 0~14 IL..l.N TAC EQ 1~11 'TAC•777~) 
'554 1116 1U6 I ,,,, 411124 411124 
5556 S1"3 BU3 
'557 ·d05 4815 
5560 ai•e 2141 
HU ,,., 6167 ,,62 6767 6767 
9'63 .e;e .... 
9164 2•HJ1 UH 
1965 ens 1375 

'"6 11'17 EXIU ,,., dis REOB /DATA IN Uc ACGllTER 
5971 alH UIT 



);o,;11 r-J~TtR TEST 

~111 8814 

. ''j2 
~ ._. .. , . 
1116 

51 3 '402-1 
'574 1116 

"J' 2248 
,, 6 2411 
U77 2H5 
'ue i41211' 
,611 aZH 
8682 1315 
5603 2489 
5604 71'7 ,60, eee5 
5686 aH6 
'U7 SIH 

16il 11:&.4 
6U 11,16 

9612 4111 
'6i:S itil 
5614 1412 
'62.' a~n 
'U6 2411 
16i7 1f16 
5611 t4H4 
5611 .SH 
ltd 1114 
9613 1912 
,624 i•H 
,629 .,,11 
3U6 eJiH 
5627 "996 
9631 :JBH 
1631 11114 
'U2 iU6 
'633 4~11 
'034 6'H2 
,635 1124 
5636 4009 
56"J7 .,,.,, 
,640 0en 
'6'41 "906 
5642 0~H 

tMOl)IL C PARf U 

LJNtP,, -~l' 1U6 
d2i4 
1116 
2241 
2411 
2H5 
4129 
211' 
231' 
24U 
E>CZ TA 
RUB 
R!GC 
EXIT 

LINiND~ HS.4 
1U6 
41U. 
1613 
2422 
2H3 
24U 
17i6 
4114 ••n 1114 
HU 
4111 
EXJTA 
REGS 
RUC 
EXiT 

L HHilT; Hi.4 
U.16 
4~U 
4H2 
:i.124 
4000 
EXlTA 
REIJB 
REGC 
EXIT 

1tAL1I ltli 

ILlN !IVR TAPI PR~SET 

/DATA SENt TO INSTRUCTION ~EGllTER 
IDATA RECE1V£D FROM INSTRUCTION DEbODE" 

II.IN INSTRUCTION DECODER 
llfH iJHI 

IDAfA IENt TO INSTNUCTlON AEG!ltER 
/DATA REC!IVtO rROM INSTRUCTION n~eoDER 

ILIN I BiT 
/IBIH HH 

IOATA SENt TO I Bl~ 
/DATA RECEIVED FROM l BIT 



,643 9014 TBWAC• 
,644 2422 
,645 4024 
5646 0216 
5647 4001 
5650 0340 
!J651 "~"1 56!52 UH 
56!3 0$04 
56!'4 4000 
,655 B+,03 
!5656 d40 
36!57 d24 
5660 0216 
5661 4000 
,662 ,,,, 
9663 l!JH5 
5664 0@~6 
5665 """" 

H14 
2422 
4rla4 
0216 
4SU 
0J41D 
0~"1 
1114 
"'IM 
40U 
un 
4149 
4124 
9216 
40H 
EXiTA 
REGB 
REGC 
EXiT 

ILTR TIN AC ,AILED 
/AC TBN 
lf''H ~arui 

/DATA IENT TO TBN 
/DATA RECEIVEQ rROH TBN 



IP~P·U r:JTf,R TUT C HODt:L ·~· PAlltT 1. ~ PAL ii Vi!i,· ,., .• um a•u .,.,, 
~·· 

'"~ 1114 THC, H14 /&.TR Tl AC 'AH.ED 

'6r 2~22 24422 /AC TB 
5&9 4024 4ii4 111es·u11 
'& i a~~~ 21248 
,6.,~ :i·0: 0u~ 

41211& 
l:f 4 1i·.· 0h1. 

'6 ' uH 14'5 
'676 0401 
'6'1 0i~~ e1n 

9 ''" 
4"411J 

9~ei . :i1~ m~ '""2 .. i 
5103 ' '' Ui A 

it•; @H~ ~Ult IOATA HNT.To TB 
TB A~f 9 lOAtl R£Cl:lVEQ 1~0M 

d;~ IH0 ~IJl 
' •- ifi4 TACAC1 ' s. ' IL.TR TAC AC F'AlL.ED 
,.U ~.e~ 2•u IAC TAO s1u 

m5l:i 
4124 11111 eeee ru uu 

713 481 401 

:p~ ·1•0 Hd 
0 ii 8611 

IU ti14 U.i.4 
9.17 ,,:, .,,.. 
9718 I,, 1 rblU 
9h1 0340 nu 
nn 41340 4~~1 
9723 211,. 24U 
,724 eH fl3U 
l?d ·1Ht &:X fTA 
9726 "I" RtGB /DATA SENT TO TAC 
5727 I "6 RUC /DATA RECEIVED F'ROM TAC 
5738 mt em £)( i T 

5731 1D f~4 TBAOO• ilfU4 IL.TR re TAC AQC f'AtL.ED 
,732 2~.U 2•u 
5?33 4124 4024 

'9734 i12418 nu /Tl TAC GOOD ACTUAL. 
'n' 2~01 24U 
''136 ·0~40 21340 
9737 121104. 0U4 

'"'" 0440 0~u0 
5741 ~~01 0601 
,742 i114 1U-1 
5HJ "''04 050• 
'H4 401210 4f?IZl0 
,;4, 2~02 2412 ,,46 400 4~40 
,747 4024 41Zl24 
5750 010~ 0U3 ,,,1 40•0 40 421 
57,2 071? 0717 



/PDP~ll REOiST!R TIST CMOD!L. Q PART U PALU Vi41 2,~Auqti?I 21U PAOI! 71;i 

57'3 H"• 17114 ,;,4 4801 4111 ,,,5 8324 1324 
5756 2~01 25U 
'?'7 ~,00 14H 

''6" 1171 EXiU 
,761 0H5 REGS 
,762 0006 RtGC 
'763 1ie1 REt;D 
5764 8"10 R£0[ 
5765 0~00 EX IT 



9766 0,1. 
5767 2716 ,7;0 d1' 
5771 U22 ,,,2 1~40 
51?3 2111 
,774 1604 ,;7, 11•1 
'7'76 dfJi4 
5177 1122 
6000 5i'J6fJ 
6001 u00. 
6012 ;t;; 
6H3 0110 
6H4 0,0, 
6805 eie0 
6H6 0114 
6187 2~1,6 
69j0 '4115 
6111 "122 
6112 1~40 
6113 2711 
6114 iO~ 
6115 11a1 
HJ.6 df4 
Hi7 _1~22 
6121 5861 
6121 5100 
6022 

.,,,, 
6H3 e1J10 
6024 es05 
612, Sf00 

OATABQ, "~14 
2716 
4h5 
01.22 
1340 
2711 
16141 
1'127 
4114 
1U2 
50611 
5UB 
UiTA 
RU£ 
RUB 
EXIT 

OATArW, H14 
:Hi6 
411' 
8122 
1341 
2711 
1614 
172'1 
4114 
1122 
5861 
51210 
EX.t TA 
R£OE 
REGS un 

ILWN HARK WINQOW DIR Til 
10100 HU 

/~WN MARK WlNOIR DIA (i) 
/l~H ~HI 



iPDP"~· REGf STfR TtST (HODEL 9 PART ~I PALU Vi~1 27•AUG•H UH PAH '1~· 

6026 111"14 TMASET o Hh ILTR TMA liTuP·•c PAILiD 
6027 2122 2422 /Ag THA SETUP 
6030 4 024' 4124 IH"I HH 
HU 1'01 15"1 
6032 4023 4U3 
6033 0524 052• 
6034 2520 2529 
U35 dS1 4111 
6036 03'4·0 H40 
6037 0~01 0611 
U40 1114 13.14 
61?141 0504 05(54 
6042 1001 HU 
6043 0~•0 e348' 
6044 4140 d41 
Hd 24:15 241' 
6046 010 eue 
6147 2~"5 2315 
60,21 242' 2425 
H!U UH 2119 
H52 777? EXiTA 
6153 ein AEQI ID•TA IENT TO TMA IETU' 
6154 IH6 REGC 1DATA RECEIVED 'ROM TMA SETUP 
61!55·· e•ee EXIT 



''o'-~~i•TtR T«•T CHODlt. Q PART S.~ PALU Vi~l l'•~I 
~ : . 

a•·u PAGE 11 

6196 eru.4 RWBs1-1r; 1114 /LTR RWB IMl;T 
6157 2~22 2~22 /l~H HH 
6860 ·~u 4022 
6£161 27S2 2'102 
6062 4·e·n 4U3 
6063 1"11 uu 
6164 1624 0624 .,,., 41H 4091 
6166 1171 EXITA 
6067 0£105 REGB /ACTUAi. DATA 
:010 0~il6 AECC /SIMULATED CORRECT DATA 

071 0"00 EXIT 
6ez2 mt14 UNJOA!1 02114 II. TC \JN IT SEL.ECT 
H~3 2403 2413 
6f.4 4125 412' 
H75 t,t11 1H1 11,011 HU H~e 

. 6.tl,6 2440 2441 
68'7 2385 2385 
61821 1405 144'5 
6UU ti24 eh• 
6102 CIS0 41H 
•us~ ;111 £XITA •u' •ta' Rt GB 
6115 eiff REGC 
hl6 1i17 Rt:OD 
6187 etH UIT 
6U0 1114 UNTMES, 0~1· II. TC 'JNXT SEL.gCT PNEHT 
,.1i1 240:s 2413 
6112 4il25 025 
6113 1t11 1Ui 11~11 
611.4 2H0 2441 
6115 23"5 2H' 
6116 1405 148' 
6117 0!24 0h4 
61221 d20 42120 
6121 2205 2U5 
6122 2~05 2~U 
6123 2408 24U 
6124 

.,,,., . 
EXI TA 

6125 &005 RE:OB 
6126 e~00 EX IT 



J~op;1t-~E~fst1R TE81 CMODEL C PART U PAL11 V141 21•AUG•71 UH PAGE 11· 

6127 8114 GflEDB• ee1• 11.~0 ~R•G"O JNR U 
6130 0120 072'1 
6131 411107 4SIJ7 
6132 2275 2275 l~~H HH 
6133 0120 0120 
6134 0H0 0340 
6135 1116 1U6 
6136. 2240 2241 
6137 6161 6161 
614'0 d06 4"8 6 
6141 0111 uu 
6142 1~e5 1485 
6143 eos QJ 4U 
6144 1171 EXlTA 
6145 0H5 REGB 
6146 ee"6 REGC 
6147 110H [)( i T 
615" ..,014 GPl'RE• "•14 11.QP ~P~GPC PRESET 
6151 0720 "721 
6152 4111 4117 
6153 2,,, 2175 
6154 17H 1721 
'155 "341 1341 
61'6 2122 2122 
6157 e5H 15U 
6161 d24 ,;, .. 
6161 dH 4HI 
6162 UH EXIT 
6163 ea14 Gf'HB, HS.4 ILGP GRP DATA 
6164 she 0721 /HH IHI 
6165 4117 4117 
6166 2220. 2221 
6167 d14 d14 
61721 1124 0124 
61'11 U00 SUI 
6172 1111 EXlTA 
61i3 "~"' REGB 
6174 0006 REGC 
6175 eH0 EXIT 
6176 ee14 GPER61 H14 II.GP MTP SETUP rA1LED TO CLEAR COUNTER 
61'j'7 e720 01221 /10U 

'6200 4015 41S.!S 
6201 2420 2421 
6202 4923 4123 
620.3 0~24 0524 
6204 2520 2528 
6205 4006 4U6 
6206 21111 ·0111 
6207 1405 1405 
6210 0443 044il 
62i1 2417 2417 
6212 4003 42'aJ 
6213 1~05 1405 
6214 01'22 0122 



CHODi~ C PART it -A~tl 

48tS 
1725 
1624 
21522 
4"90 
EX I TA 
AECB 
UIT 
H14 uu 
411,4 
0!68 
6141 
HU 
1h4 
11Jtl4 
da• uu 
iu• 
du 
HU 

··~· ... , 
1si1 
14ii 
1611 
4117 
au1 
HU .... 
EXITA 
REOB 
txn 

...• , 

/~Tl LCli rAl~ED TO lNMIBJT OECOOJNG O~ EM 
IHH 



IPOP·~I ~EGilTIR TEST OtOOl:t. 9 PART $ ~ PAl.~8 V1~l 2'•AUl•11 ltll ;tAQE ~~ 

11256 UH 1..cxon, !301'4 11..CX DTENO OPS DATA )O''f!R 
~25:1 0~30 B~H 11,H •HI 
~2.6~~ .0~, 4015 
,,261 3214 3024 
~26~ ~~'.U 0h6 
6;?63 ~'HI "44!a 
626~ i 720 1'1H 
~265 U40 2Ufd 
62U 0,01 01n 
3~~1 i401 2401 
6270 ~eu 42'30 
$271 0~05 U2!' 
62z2 2200 2an 
62?3 

,,,., 
£)( i TA 

U74 een R£G8 /DATA SENT TO EXTEND OPS RIG 
62?5 0~~6 REOC IOATA R£CElV£Q ~ROM EXTEND OPS RE9 
62;6 12100 EX !'I' 
62 7 0114 L..CXTPS, H14 11,.C>e EXTEND Ol'S PRESET 
6300 0~30 0331 lil~H 
nu 4H' d115 
6312 312~ 3la4 
6313 e5U nu 
6314 0~4" ""'" 6H' 1120 1'21 
6316 ahe 2341 
6H7 2e22 ~au 
n1e 111~23 0'23 
6311 1524 0524 
6312 4il00 41JU 
6313 7111 EXITA 
6314 0005 RE:GB IOATA JN E~TENOEO OPERATIONS ru:cis;ER 
Ui5 111900 U<iT 
6316 9014 L.CXL,TQ, ~~14 IL.QX L.OAD EXT OP A&:G 
6317 0S30 0330 10,~0 
63221 4014 42114 
6321 17~1 :t.7U 
6J22 ra-140 "44£1 
6323 d30 05~0 
6~24 2440 244S 
6325 1120 11a0 
6:526 '4022 '1022 
6327 0501 0'3iJ7 
63~0 41003 4000 
6331 ,,.,, EXITA 
6332 0005 REGS /CATA lN EXTENDED OPERATIONS REGJStER 
6333 0000 EXIT 



6334 1114 
6335 2~U 
6336 4"81 
6331 0340 
6341 2127 
6341 0240 
6342 '"H Ut4~ 1111 
6344 4~15 
6345 ruu 
6346 1614 
63•1 41181 
6351 1324 
63'1 I 91 
6H2 dl6 
63,3 U11 
6354 1405 
63'' 1410 
6356 "183 
63'7 d~e 
6360 4122 
6361 2182 
U62 4H0 
6363 1711 
6364 1185 
6369 tlil6 
6366 l~H 

RWBMG• Hi.4 
2~U 
4011 
0341 
2227 
0241 
!5026 
UH 
4115 
0111 
1624 
4filt7 
Ui4 
aSsi 
4116 
0111 
1415 , ... 
ein 
4'148 
4122 
2'12 ...... 
EXITA 
RECB 
R£GC 
E)(IT 

ILTR AC RWI CYIA HAlNt GATE> 'AILED 
/AQ RWI 

/DATA IENT ,ROM AC 
/DATA REC!iV£0 rROM RWI 



1POP~11 REGiSTIR TEST CHOOl:L C PART 1~ PAl.19 vs.~1 27-AU9•'11 2~11 PAil 1? 

6367 0114 TBRweA, H14 II.TR AC AWi CVIA Tl) 'All.ED 
63fl 2~22: 2•22 o.e RWI 
.nz1 4H1 dlU 
6372 0340 0348 
6373 222? 2227 
6374 0240 0241 
6375 5026 5"26 

63;6 1111 1UJ1 
63 7 41124 4824 
6400 02'1 0251 
6401 4006 4006 
6402 0111 0111 
6403 1~05 1405 
641Z14 e400 04H 
64'1J5 "iei:s 03.IJ 
64i16 d40 4UI 

. 6407 4022 4"22 
6410 2702 2;u 
6411 4"80 '412111 
6412 1771 EXITA 
6413 "@"" REGB /DAU SENT F'ROM AC 
6414 eH6 REGC /DAU RECEiVED F'ROM RWI 
641' ""'" EXiT 
6416 0@1,~ MAINTX, H14 11.!MR lR ~EG ~AILED TO SET 
64i7 2411 241, 
6411 au" 2241 
64U 1112 U22 
6422 4122 4922 
6423 "'"' "''' 6424 4H6 4116 
6"125 e1U uu. 
6'426 1495 148, 
6427 a4o 0441 
6431 242.7 2~2'7 
643i du 42123 
64:52 1'24 0524 
6433 4000 4000 
6434 7711 EXITA 
643, au' REGB /OATA RECEIVED W tTM ( 11) 
6436 0000 E>CiT 
6437· 9014 t.CXAB1, 0114 11.CX EXTEND OPS RUD BACK 
6440 0330 llJJ30 /00H Hl?JIJ 
6441 4005 4""' 6442 :S~24 3124 
6443 a,16 0516 
6444 m440 0440 
6445 1'120 1'120 
6446 2~40 234'11 
6441 2205 2215 

·6450 QJ104 0U4 
6451 4002 4002 
6452 0103 0U3 
64!53 1300 1310 
6454 "1717 EXIT A 
6455 0004 REGA /DATA SENO 



1PDP·1i nSTIR TEST CHODEL C PART u PALJ.I V14i- 1'1.;.A~ 
"'' -

ltli PAO[ ., 
6456 0H' RECB /DATA lltECEIVED 
6457 QJH II EXiT 
uu 0014 TAG, H14 /L.QX L.DP' U DATA X,lR 'AJL.i:O 
611461 QJ3;50 03:Si ID' TD' 
6462 4114 4S14 1eeu 0000 
6463 (0~06 04"'6 
6464 42160 4.eJU 
605 

·~·" 
6348 

6466 e•01 e-tu ur 2~U 2401 
u £1 4030 4~30 
Uf1 06H 062'' 
6472 2a•0 2240 
6473 etu uu 
64'4 tU4 1h4 

••j' .,, .. U14 
64 6 ere4 ""'4 U77 e_o S64il 
HU 414'0 4U9 
6H1 2484 2414 
6H2 ~680 HSllZI 
6913 

,,, £Xi TA 
6H4 8119'16 REOC /DATA SENT 
HU '1"7 REOD /DATA AXED 
6H6 1_10 [)(if 
611? aU4 TAQA~ lh4 /LOX Ltr DATA M'ER F'AlL.ED 
nu ens aue II' UV 
HU d14 d:L4 111111- IHI 
61i2 1106 uu 
6513 4184 4eJeJ4 
6514 1U4 rua• 
Hi' e1tt0 QlhrB 
6516 38'76 3'516 
6517 1522 21,H 
6520 d06 4006 
65:z1 0111 rui1 
6522 1405 HIZl5 
6523 0~00 04H 
6524 1~06 1i1J6 
652!5 d40 4040 
6526 d24 4("24 6,27 1~06 1U6 
6!530 4000 40U 
6!"31 ;111 EX I TA 
6532 0006 REGC /DATA SENT IF' 
6533 "'"'"7 RE~D IOAU AXED TH" 
6534 0000 EXIT 



IPDP .. U REGf SiER TUT C MODEL C PART U PAL.11 Vi41 21;.Auqt.?I 1111 PAGE I& 
653!5 6114 UNONM, H14 /~TC UNIT i ,At~£0 
il!536 2,lit3 2"'f13 /!HH 
6'37 402!5 4fa2' 
6540 1611 1611 
6!541 2440 24415 
6542 614121 6140 
6543 0601 0601 
6544 1114 1114 
6545 f!J504 0514 
6546 41iHUI 4090 
6547 7717 EXi TA 
6!55il men REGB /UNIT SELECT DATA 
6531 0H0 £)(IT 

6532 0U4 WRENB1 H14 IL. Tc WRITE ENABI.£ F' A 11.!D 
6553 2413 2413 1HU 
6554 4"27 4927 
6555 2211 2211 
6556 249:5 24115 
65!'7 4H5 41315 
6561 U01 16U 
6561 1214 1h4 
6562 8'40 1541 
6163 etu 86111 
6564 1114 1U4 
6565 1914 1914 
6566 dH 4111 
6567 7777 EXITA 
6571 11)000 E><iT 
uh 11Jf'&l14 UNSELM, Sh4 II.TC UNIT IEL. 'All.ED 
6!5j2 2~n 2,83 lta~H 

"r 4"25 4925 

:;·; 1611 16h 
2440 2441 

65?6 2!05 2385 
6577 1440 14411J 
6610 "601 HU 
6601 1114 1114 
66"2 . 0504 0,14 
6603 4H0 411JU 
6684 17"11 EXITA 
6"605 0005 Rt;GB /S~L.EPT DATA 
66"6 0000 EXIT 



)~o;.;:12 f"'afr.R Test cMoOIL c PARt u PAL11 v1•1 2J•AU".\ '2tH PAGE 81 

6687 9814 GPER'' H14 /~GP COUNT 'AlLED •u• 0710 0720 /08U 11001 
HU d03 4U3 
6612 1725 1725 
6613 104 1624 
6614 .,,, 4'1U 
6615 0111 01U 
·ui?> 1!0f 105 
6611 ,4,,, e411 
6621 '" EX i TA 
6621 ""'" RE:GB /GOOD 
6622 s8a1 REGC /BAO 
6623 atH E>Cf T 

6624 aeu T'M11 0~S.4 /l.TO TAPE 'AIL DEi.AV 'All.EC TPIJ 
1625 24'2 ,2482 
6626 ..... 4124 
662, uu eue .. ~. ahe e5•e 
H:U 8681 eJ6i1 
6632 iU4 11j4 
66U d11J4 d 4 
6634 1h4 0h4 
6635 •&h uu 
66i6 4 .. 4116 
66*7 1111 uu 
6641 1~0 148' 
6641 1440 BHI 
6642 2420 2420 
6643 6H0 6U0 
6644 IJIH EXiT 

664' 104 TPM21 SiU4 ll. TD TAPE rAtl. MAJNT 0 IN F'ROG 1 
6646 2404 2414 
6647 4S24 42124 
6651 1120 0120 
6651 054e 0540 
6652 a6QJ1 0601 
6653 1114 1114 
-06"'4 4h5 4~1' 
6655 0i11 uu 
6656 1624 1624 
6651 .-060 42160 
6660 4011 4011 
6661 1640 16•0 
6662 2£122 U22 
6663 170? 17"7 
6664 4U1 42161 
6665 0000 EXIT 

H66 ld~14 TF'MJ, 0014 /~TO TAPE PAIL MAINT 1 IN PROG 1 
Hf 7 2404t 2404 
6671 '4024 4"24 
'671 U212! 0120 
6672 0540 0540 



/POP•;I ~EGjSTI" TEST t MOOCL C PART U PAL.11 vs.~s. 2?•AU9•71 21u PAii: H•s. 
Hf3 8~"1 HH 
6674 1114 Ui4 
6675 4h5 4U5 
6676 0111 uu 
6617 1624 1624 
6?B0 4061 4861 
67"1 4ra11 4111 
6712 1648 16'1 
6783 2"22 2112 
67~4 1101 1717 
6705 du 4861 
6706 "Hf21 EXiT 

6797 0@+4 T'DM31 H14 IL!D JAPE ,AI~ MAlNT I IN PROO 8 

•ii" 24£14 2414 
6711 d04 4214 
6712 0120 BUI 
6713 ehe IH41 
6714 IH1 HU 
6715 1114 1U4 
6716 4815 4~1' 
6h7 eiu uu 
6'20 1624 1624 
6721 4860 4161 
6722 ·d11 41U 
6723 1he 1641 
6724 2122 2122 
6725 1~~7 1717 
6lz6 4160 .... 
6727 ""1210 EXIT 

. 67321 Qlil14 AC I PT;, l~S.4 IL!O ACIP CDI~ECTJON ~'>> FAILED 
6iU 2404 2414 
6732 dn un 
6733 1120 1UI 
6734 d,0 4151 
&73, 11'411 0411 
6736 2205 228' 
6737 e324 0324 
6740 1117 1117 
6741 16'0 1651 
6742 61'1 61'1 
6743 5140 5141!1 
6744 0601 06Ql1 
6745 1114 1114 
6746 ~,04 05214 
6747 0000 EX!T 

6750 0014 AClPT2, 0"14 /LTD ACtP COiRECT!ON Cl>> rAJLED 
6751 2~~4 24Ql4 
6752 41301 4001 
675J 0~11 0311 
6754 2~40 204" 
6755 5004 5011114 
6756 1122 1122 



1'0fl•U n-Tl,R TEST CMOOCL ~ PART U 'Al.U Vi~l· Z?•A~ UH PAGE ••'i 
T' ' '* 

t7S7 il'H 0'93 

·+·· 
2~U 24U 

•; 61 1716 1'16 
6 6J 5061 '"61 nu 5lU 5151 
6164 4H6 40"6 
676' uu uu. 
6766 1.4H •'"' 6761 l!U rJUI 
6771 ... , UiT 

6771 elU AClPT~• 0014 ILTO ACtP CMOTlON C1)) rAl~ED 
6111 z~•· 2484 
t111 "'" du .,,, •U& ni1 
6175 az• 2141 

"J6 JU HU 
.; ?. ,,., 11a• .,. .. UH 1U7 
1111 u•0 uo 
71H Hti 5IU 
111i USS. 5U1 , ... •t" .,., ., .. , IU 1U1 
1116 , . ., 141!5 
1111 lfH 214111 
'1tll tlU EUT 

71U 112.4 0IRM1• lli4 ILMU DIRECTION 'LO~ (ICT roRWAftD) 
7112 

~··' 
:L'25 

7113 dl4 4114 
hi.4 1iu 1i22 
1815 etn un 
7U6 a;u 2~U. 
'H7 1 16 1716 
1120 4186 4~16 
7921 1417 1417 
7822 an0 ·ans 
1923 2SH 2385 
7124 24~0 2449 
'1125 "U' 061? 
1826 2227 2227 
7U7 e122 0122 
1e:s0 0451 001 
'1131 401110 4ra,e 
7032 0u0 EXIT 

'033 "014 0?RM2• il2114 ILMU DIRECTION r~op <SET REVERSE) 
1034 1525 1525 
70:55 4el04 42'Ql4 
7036 1122 1122 
'1037 .~;03 "503 
7040 2~11 2411 
1eo 1716 1716 
7042 '1006 42106 



iPOP•11 R£Oi STER TUT CHODl!L C PART U PALU Y141 2'1,,,.AUG•11 2111 PAH H~S 

?043 1117 141,7 
'1044 2050 2091 
7045 230, 2315 
1046 2140 244" 
1047 2205 2205 
1050 2605 2605 
1051 2223 2223 
1052 "''1 0'51 
7053 d00 4011 
7054 "liJ00 EXIT 



ipOp;a1 n STJR TE•t CMOOIL c PARt u PALU V14j. a•.;•(', 
" 

Ith PAlil H: 

'"'' 0~14 DlAM31 9114 11.MU DIRECTION F'L,011 CUT R~VERIE> MOT.1.QN • DL~S 
'1090 1525 152' 
10•1 4904 4114 
'1060 UH 1122 
1e~1 ~'n 0!5n 

'"•2 2411 24U 
'103 :1.'1.U 11a.• 
7H4 .,,06 4fH 
'106, i4i7 14S.., 
'1H6 2ra40 2040 
7J67 ,@,U 5023 
707~ 4'., •• e524 
1ilf 1 4~12 4eU 
707~ :Sji i'!JU 
1e1 "~n ,,,f1 j~,, ~;J,, ,,,, !U,4111 'Uil 
11h ~-p ~.si1 
1111 uu 24U 
1i1i' ~1U ,. ,,., 
1iu .,.~ 4hl 
7l82 ~f '4 4'84 
,,.,~ i:.,U ~01 ,,.,4 ..... 4163 

h•' ·110 4811 
1196 .,,.,0 EXIT 

1l,11 91.i• DIRM-4• Hi4 ILMU OJRECTION 'LOP csn REVERIE> MU.7 cu 
·111m t"i' ~r.;29 I 
1U~ ,,. 4114 
hi2 ~laz 1U2 Hf1 " n 0'r 71 4 J~~1 a~ 1 
'1115 3,116 ·1716 
hi6 d06 40116 
'1H1 }417 14S.? 
'1ii" d40 21148 
1121 ,023 !5~23 
7122 0524 0524 
1123 4022 42122 
'124 21,26 0526 
1125 0!522 21'22 
7126 2~05 2305 
'1127 5H0 51.41 
1130 1'61 1,U 
1131 6167 6167 
7132 4003 4U3 
7133 6263 6263 
7134 4000 4121210 
1135 0000 EXiT 

7136 0014 0 l·RM', 0014 IL.MU DIRECTION Fl.OP MU7 C2J F'AL.SE CONO 
'1137 1525 152, 
7140 40~4 4004 



IPDP.;.11 REG fsTtR Tiit CMODtL C PARf iJ ftAL11 v1•1 Z'••u••'• ltH PAGE 8,•i 

7 .. 141 1122 1122 
'142 0,H 9513 
7143 2411 2411 
7H4 1~16 1'16 
'145 4096 4116 
7146 1H7 1417 
'1147 2040 2040 
7150 1;61 1561 
7151 6167 6167 
71!52 42103 4913 
1153 6263 6263 
11!54 4QJ06 40"6 
7155 0114 0U4 
7156 2~"' 2315 
71'7 4003 4183 
'1161 1'16 1116 
7161 1!1411 0411 
'1162 2~11 2~11 
7163 1716 17U 
'164 23B121 2311 
7165 1000 EXIT 

7166 0014 D!RH61 1114 /~MU DIRECTION r~OP Mii!5 Cl11 MTS 
7167 1525 1525 
7170 4084 4914 
7171 1i22 1"22 
7:if2 dn 9;13 
'1'13 2411 2411 
7174 1h6 1716 
Hi' 4906 4816 
'1176 1417 1417 
11;1 2040 2149 
1200 1~61 2. !56 s. 
7201 6165 6U!S 
1202 4H3 40"3 
7203 6267 6267 
'1204 4015 4015 
7205 2402 2412 
7206 401210 4018 
7207 0000 EXIT 
121ra ''" E>C!TA 
'12i1 0014 OlRM1• H14 /~MU DIRECTION ,~OP M1~5 C2'1 TAC1ec1> 
1212 1,2, 1525 
1213 40"'4 4014 
'1214 1122 1122 
7215 0503 0513 
7216 2411 2411 
1217 1716 1716 
1220 4006 4006 
7221 1417 1417 
1222 2040 2040 



/~MU CIR£CTlON rioP M1i7 1333 'AlbED 



ltDDl'~U R£Gf STER THT C MODEL C i> ART U PALU n~t 2'•AuGit?I Ull ftAH H 

7261 0114 'fU1, 0014 /LRE MB TIN 'AILED ltXT ADO ~ •> 
1262 2205 2289 I 
1263 4015 4 "2.5 
7264 0240 0241 
1265 24"2 24(12 
7266 1640 1~40 
1267 0~01 ·HU 
1210 1114 1U4 
72'11 051U B514 
'12?2 411J50 4150 
12;3 0;~0 053QJ 
12;4 2H0 2441 
1275 0104 0U4 
72Z6 ""'' 005 
1217 6i41lJ 6i411 
7300 !Ul0 5119 
7H1 ?777 EXITA 
7H2 rain REGB 
7303 i!H6 REOC 
1304 0'100 EXIT 



Us,4 
2205 
4015 
024QJ 
2402 
160 
0611 
1U4 
UIJ4 
4UQI 
05U 
244" 
0H4 " .. .,, 
6UI 
SUI 
UITA 
11'£08 
REGC 
£)( lT 



IPDP-;1 ~EoisflR TCST CMODIL Q PARt l' PAI.ii vus. 27 .. Aui•71 UH PAiE f ~ 

7331 "~14 LC0M, H14 ILWN l.C01 INHJBIT DECODING rAILED 
1332 2716 2716 11~01 
7333 4'014 4014 
7334 ld~60 036iJ 
7335 610 614" 
7336 1116 1116 
1337 1011 11U 
134IZI eh1 e2u 
7341 2440 2440 
'7342 0417 0•11 
?J43 0317 033,7 
7344 0~11 ~'UU 
7345 1687 1617 
7346 dH 4106 
7347 Q,-:Lu 01U 
.7:5!50 14H 141' 
13!'1 14021 001 
13,2 1171 EX!TA 
13'3 11"5 REGB /DAU RECEIVED 
1154 0H0 E)(JT 
1355 eil14 1.0MHI 1 1114 IL.GP Gpt EQ GPC r Al LED 

~396 0720 llJ7H IHH 
H7 de7 .,., 

7361 2040 2041 
7361 0~21 "'21 n62 4007 4fJ17 
7363 U0:S 21113 
7364 4006 4~06 
7365 1111 IU.U 
'366 140!5 1411J!5 
7367 14£90 041(19 
7370 7117 EXITA 
'1311 ei85 REGB 
7372 ""'" EX i T 
7373 0014 1.GM00h 0014 IL.GP QCMPARE J'At.1.£0 
7374 0720 0720 IHH UH 
7375 4003 4113 
7376 1715 1715 
7377 2001 21ll 11 
7400 220; 220' 
7401 4006 4006 
7402 0111 0U1 
7403 1~05 105 
1404 0400 04Ql0 
'1405 1177 EXITA 
7406 0005 REGB 
741217 0'1106 REGC 
1410 0C!l00 EXIT 

7411 0014 L.GM00~, 0014· IL.GP FAIL.ED TO COUNT Mi15 C16 
7412 0720 072" 
7413 4006 40U 
7414 "111 0111 



L..GMH-1, 

l<TAC, 

1.oco, 

0i1tZll 
Ct.A CL.I.. 
TAO Kl4H 
L.MA 
Cl.A 
XF'A 
lSI KTAC 
JMP I KTAC 
1.?NC 
li'10B 
0e00 
p0p 
JMP t PNTE 
s 

IGO L.INC MOOE 

18 MOOE 
/EXIT 



2121 

Bt'JHI 01111111 uuuu 1111,1111 uuuu 11111111 111111.11 U11UU uuuu 
01•0 11111111 U.1111U U1~U11 UU1111 UU1U1 111UU1 1U11U1 1U1B~U 

0280 11111111 1111:\111 11111111 uuuu U11Ut1 1111UU uuuu 1UU1U 
03~1 l.1111111 11113.l.U 111;1111 1~111111 1111111~ 11Ut~U 3.UU.1U 11~11'.U 

~4"'21 11111111 11111111 111111U. 1U111U uuuu UU11U 11111111 uuuu 
05f?0 11111111 111111'.1 1111,UU 1UUU1 h111U1 HU1~~U uuuu 1UUU1 

06"0 hi11111 11111111 11111111 U11U11 u1u111 1U1S.1U 11111111 1uu.;.u 
07H 11111111 11111'..U uu.uu UUHU UUh11 1U111U uuuu 1U1UU 

1."WID up up 11111111 1u;ua uuuu UU11U 1UU1U 11111111 uuuu 
11em 11111111 1111UU uuuu 1U111U U11hU 1111UU :1.1UUU U1U1U 

1200 11111111 11111111 1111.UU 1U11U1 U1U111 U111~U uuuu. u.uuu 
13H 11111111 11111u1 11:i.111U :U111111 uuuu 111U1U 11111111 11iU1U 

14H uu1111 111113.U 1:1.UUU 1UU1U uuuu US.UU,1 uuuu uuuu 1,ee UiH1i1 11111iu 1u.i;.1u. UU1U1 us.uni uuuu uuuu. uuu.u 
:LtH UU11U 1~~1UU U1H1U J.U1UU UU.1U~ 1U.UU1 uuuu uuuu 
17U 1ii111H 111u1u uuuu UU11U uuuu uuuu uuuu 1UU.1U 

2~@~ 1'!111111 111111:\t 1U111U. UUU:l.1 U11UU 1111UU U11UU 1111uu 
~~.H 1U1H11 U111h1 1:uj~uu UhUU hU~Ui U1U~U uuu.u u u~u 
C!" .. :'• U1i11U :U1111U 111UtU uuuu uuuu uu1;u uuuu uuu.u 
23~PJ U111Ul ;1.~1uiu 1.U~UU. uuuu uu1ut U1UU1 uuuu 1U1UU 

24£1W 11111111 1.13.111:\1 :u1111u. UU1111 1:1..UUU 111U!U 11111111 1UU1U 
25~0 11111111 :l1,1UlU 111;uu UU1U1 UU1.11~ 11111~U uuuu U11HU 

26CH' Utj,1111 i111:UU HHUU uuuu hU1U1 11111111 U11U11 1UU1U 
2700 u.uu.u 111U~U 111~.uu uuuu h1111U 11111+11 :1.U1UU uuuu 

39J~!a ui111i1 11111111 uuuu UHUU 11111111 111111:1.1 11111111 11UUU 
3100 111111.U 1u1uu iU1UU uuuu 11111111 11111111 11111111 uuuu 
3200 UH1111 111111u 1U!.l.111 1UUU1 U1UU1 11111111 11111111 1U1UU 
3~30~ ui11111 11111h1 ~.i1111U 11111111 UU1111 UU:t.111 11111111 uuuu 
34i00 11111111 11111111 1U111U 11111111 11111111 U1U1U U11U11 1111UU 
3!)~!(3 Ui:t11il 11111111 1i1it1U 11111111 11111:!.11 ·UU11U 11111111 111111!1 

~"6'110 11111111 11111111 uuuu UU1U1 UU1U1 11111~U uuuu 1111UU 
3;g;0 ui111i1 1UUU1 1ui1111 11111111 11111111 11111111 U1111U 1111UU 



uu 

dH uuuu l,111U.U 11UUU. 11uuu uuuu 1UUU.1 uuuu u.uuu. 
41f0 uuuu U1U1U 111111u 1 hUU hUiUi uuiiu U1U.1U 11U1:lu 

•Zif UU1U1 U111U1 1UHU~ u;11~u 111uu1 uunu uuuu 11~1UU . ~ .. UU1U2. U11UU 111112.U . 1U1UU 1tUUU uunui HHllHI HHHH 

'44H U.U.1111 uunu 1U.~UU UHHH · i'UllDeH 0" ""'fa" 118 HHIHI 0llHUJIH .,,, H00.i't00 tf0000HJ 0 H 0 ii IHH!J IHH210H e1erae10e 0U00~H HHllHI UH00HI 

ou uuau u1uu.1 111HU1 UU1~U UU1U1 uuuu uuuu. uuuu 
47U uuuu. J,111UU 1U.1.U.11 "ns.uu .h11~11~ 1UU~U uuuu 1HHUf.I 

HH U.iUU1 u1u1u 1U1iU.1 uuuu UU1U1 11uui1. uuuu. 11UUU 
'i~e ui.u.ui J.~111 .. U 1u+.u.u 1u1~u~ a.u1uu UUJ.U1 UUUH~~ 0@'""'u 
5281 11h1111 U,11.U.U 11U.i.1U. uuuu hUUU 1UU1,U uuuu uuuu 
53'8 UUU11 J.UU.~U 1u.-~uu uuuu uuuu uuuu uu.u.u u~u.~u 

UH Ui1Ui1 tu1uu UU.hU uuuu hUS.U1 uuuu uuuu. uuuu. 
5'11 uu.uu. U11U.U UUS.i:U iiuu.u. uuuu uuuu u.uuu. uuuu 
1611 u.&J,11;i 2.UU1U 1U.hU1 1U1UU .1,u1u1 uuuu uu.uu uuuu ,, .. uuuu i111U.h 111ihu 1ihu.u uuuu. 1111UU iU1UU. uuu.u 

6111 UU11P iu1uu uuuu nuuu UU~1U 111u;u uu.uu 1u1i~u 
ule uuuu. s.uu.1u. 1UUU1 u:uuu h1111U uuu.u 1U.1hU u.uuu 
6289 1,1i111p H11U.U 1~1HU1 uuuu uuuu . 11~1UU. 11UUU U~11~U 
•3h l1U1U.1 1u111u. uuuu uuuu h11hU. U1U1U 1u1hu. uuu.u 
6.\,, uuuu 11111111 1UU111 1'.UUU uu+.u~ 11u1u1 U11UU 1UU~U 
6,H 11111111 i1i11111 1111UU :uu11t1 U1UU1 1UU1U .uuuu 1UUU1 

66H 11U1111 1111uu 111+.uu u1u;u uuuu 11111;,~1 UU1U1 uu,.;u 
67H 11111111 uuu.u 111HU1 u.uuu uuuu. 11111u1 uuuu. uuuu 

7"H 11111111 111111u 11111111 U11U:L1 .hU1111 11111111 uuuu uuuu 
7100 11111111 l,11111.U 111H1U i.~U1111 h111.111. 11111~11 1U11111 111U~U 

12H 11111111 11111111 1U1UU UU1U1 U11UU 11111111 11111111 11111111 
?3~1 h111111 11111111 1111.1111 1~111111 UU1111. . 111111.U U1111U. 11U11U 

14'?1" 111.11111 11111111 11111111 11111111 11111111 111111U 11111111 11000000 
75"21 00000000 0 2".10 0 k1 HI 01ZJ0~H00 0 ID0 0121 H eJ 00000000 0H2l0~H U00U00 1210000000 

7600 
?700 



/PDl'w12 REGiSTER TEST C HODEL C PART U PAL.11 Vi~l a'•Auo•11 uu PAGE 8'~4 

ACIP1 4@17 ERA OR 0021 t<HH H94 L.Q,K 1iHf66 
ACf P2 4f034 E'RAORS 46U. K 0 '1 H ".,. L.QVTI UH 
AClP3 4045 EXA01 16s4 Kl717 0913 L.GUU 3?22 
ACIPT1 6730 EXIT HH KUH 0"62 i.GM0H ?;J'5 
AC!PT2 6750 EXITA 7771 K1H7 0i43 L.GM0U 7~73 
ACIPTJ 6171 F'I N AL. 5343 KU26 0141 L.GMH3 1~11 
A00TS1 1501 F'MTST 32"6 KUH aeu 1..GMH4 7431 
A00TS2 1'60 GETWlN 0U7 KUH j~;J' l.~1'"0~ 3560 
AOX 0001 GMT ST 32,~2 t<2U7 tU.44 1.0llH~ 304 
ASCii 46,4 GO 0116 K241 rarue l.GPIH 3641 
AS CR A 0101 GPCNT1 J322 K2400 0141 1.1'10 2~'2 
AS·CRxT 4~27 GPCNTi 33ti7 KJH0 0H2 L.1NB1 2~n 
BAOXiT 5163 GPCNT~ 3413 KUH 0~47 L.lNH 2h1 
BEL.L eu0 GPCNT' 3475 K41H UH L.1Na4 2;su. 
BEL.LS 5~11 GPCNH 3531 Kti400 ""936 1. lNU au; 
BLOCK 5352 GPCNTA :5441 K444eJ 0i22 L.lNU 2!11 
BMTsT :"Sh0 GPEOB 6121 K'H0 eliJ31 L.ZN17 24'~ 
C0040 U70 GPER5 6U7 1<114~ uo 1.IN7'1 55,3 
C?773 01'1 GP£R6 6F6 K!5252 0133 1..1.NC 6~U 
cHEi::K 5316 GPMB 6163 1<'4"9 0815 L.lNIDT 50~!1 
CLR ~e11 GPPRE 61!10 t<HH 0U5 L.lNlND !'611 
CMTST 3120 GP SET 0147 KH4il U24 L.lNJPS 5'71 
~R~~- 41'3 OP,ETI 5a•• t<11JH eln 1.H"l 6i'1 
CALP'A 0111 GUARD 532' 1<'8H 0111 1.MRWB mlu 
DAU nH HERE 41U K7'1'6 U•2 L.MllOfBS 5165 
OATUO 5~06 IHTST ~au t<1UI HU L.OAD "''• oAhrw 6006 lNTERM 5361 1<1'61 miu 1.0ADR 0U7 
DATUM 4120 KH"1 eJ:U6 1<1'161 0161 L.OADS •4H 
DATUMA "100 K0H2 0U.7 K7762 eu1 L.OCA eJU2 
OATVP 4~62 K~IH 006' 1(17 65 "U6 L.OCB 2iH 
OATVPA 1113 K"H4 mi•6 1<1767 "'" L.OCC 'iHI 
OIRM1 11;1 K09'1'' n'i 1<1713 sus L.OOD '14i5 
OIRM2 71 3 K~ll , K1774 L.~TERR 01 J 
OIRM3 7155 KH10 0ifi3 1<1716 21"'7 L.WNDT1 2;22 
Ol~M• ?i111 KIUJU H2.1 1<'1111 U1' L.WNOT2 3£135 
DlRM5 7136 K00U 0121 K1777A H1• t.WNRN1 J~IU 
tttRM~ 1i66 KileJ17 H2.3 KST 22.14 L.WNRN~ 2754 
Ol"RM7 ?211 t<ileJ20 mi!l1 t<TAC 745, M41 0U6 
OIRM8 7236 K0030 0015 KUCA 0u2 MAi NU 0022 
OIRT1 4~61 K~a40 005a KX001~ 0071 MAINT2 5,40 
OIRT2 4103 t<B15" H16 LCIU0 3214 MAJ NT' 5462 
6IRT3 4i25 K0QJ7QI 0012 LC'11M 7331 MAtNTC 5422 
DIRT4 4154 K0077 0042 L.COM 6225 MA I NTl 9445 
DIRT5 4210 K0Ul0 00~3 LCX"1 1712 MAIN TM 5476 
oIRT6 4246 Kl137 012e LC>Cl2 1141 MA!NTP sh5 
OIRT7 4275 K0137A 0"61 LCX0:S 1164 MA! NTS ,000 
DIRTS 4326 K~171 0~56 L.CKIZl4 20u MAJNTX 6~16 
DI S!'U 2167 1(0200 0167 LCX0!5 2a521 NERROR 0U3 
DM'T'ST ::5164 1<0207 0105 LCXOT1 62!J6 NEi.ROS 46H 
DO MORE 441216 Klil212 0250 L.CXL.TD 63'96 NOPL. 0"16 
EMiSI 3~76 K~215 00,5 1.CXRB; 6437 09TYP 4732 
ENO 5J10 KQJ4H 0063 LCXTPS 6271 POP 0H2 



1POll.:.1f"GtsTeR TIST CHOOCL 0 P.4fltT 2.J P~Lil v1•1 2'.f"',,, 2111 flAOE 91;.9 

PINT e~1.2 T~Ql.Y~ 3727 
PN'~ IU4 T'Ol.YI 3j•3 
PNTB 0U' TPOl.d 3163 
PNTC 0136 TP'DL.V~ 4003 
PNTO 0U7 TF'DM~ 6707 
PNT[ 01•0 TPM1 6624 
RAN 01u2 Tt'M2 6645 
RANCH 5@22 T'M3 6666 
REDD 41n tr sue 5210 
REOOA 0172 UM£ 5132 
REGA 0H4 TIMER u~a 
REGB e@n TlMTF 0~45 

REGC 0S06 i'MA 21023 
REGO 8H7 THAAC,, U14 
REGE "'10 THAACa 1~~3 
REGf' 21011 i'MAC . ,371 
RNA 5147 TM A SET 6fa26 
RNB 9'50 TMAIU 02fJ1 
RNC ,,,1 TMFUJ2 0226 
AWBMG 6334 TMRl?J3 d,3 
RWIMS1 1261 TMU4 1313 
RW8HS2 1~04 TMAl!!i 0337 
RWBSM1 uu ™""' 0371 
RW&iH2 1229 TMU7 14a4 
AWEISH, 6156 TPEPRi Hl4 
SKftl- 0~t7 TRC ·;~2 
SPACE· 0134 TvPE ta 23 
TAC Din TVPECH 47fn 
TAC AC ,101 TYPOU! '~~2 
f AC~~1 1620 UNgDAT 611J72 
yACAC2 liO UNJDTA a;u 
TAG 6460 UN IONE 2633 
TAOA 6917 UNO NM 6U5 
TAl~C1 013, UNS£L a6t4 
TAIAC2 0162 UNSEL.M 6'11 
TBAC 506 UNTMES 61:10 
TBAC1 0112 UNTPRt 2$67 
YBAQ2 0461 WRENB 6;52 
TBAOO !5731 WAT ENS 2'103 
TBNAC1 0!534 XF'R 6154 
f BN~C2 '1!;63 XOA 0021 
TSNMB1 1327 
TBNM82 1361 
TBNMB3 1~13 
TBNMB4 1H5 
TBAWB1 1101 
T8RWB2 1130 
TBRWBA 6~67 
TBWAC 5643 
iBX1 7261 
TBX2 N05 
TEMPS 1{)104 



ERRORS OETECT[OI 0 

~INKS GENERAT£01 0 

RUNATIM£3 33 SECONDS 

!t< CORE USED 
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