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ABSTRACT 

The tape control diagnostics Part 2 is designed to test 

all Controller Logic not tested by Part 1. Specifically 

this includes, Inter-Processor Signals, Tape Control 

States and Instruction, Tape States, Tape Trap and the 

Transfer of Data between the Computer and the Tape 

Controller via the Data break facilities. It should be 

noted that Part 1 of this diagnostic should have been 

successfully run prior to running Part 2, because Part 2 

assumes th;::i.t the logic associated with Part 1 is functioning 

normally. 

2. REQUIREMENTS 

2.1 Equipment 

1) A Standard Basic PDP-12 

2) A TC-12, PDP-12 Linc Tape Controller 

3) At least 1 Linc-Tape Transport 

4) An ASR-33 Teletype or Equivalent 

2.2 storage 

Thi~ program is designed to run in MemoryField ~ only and it 

occupies virtually all of Field Ji1 not occupied by the Binary 

and Rim Loaders. 

2.3 Preliminary ~rogfams 

All PDP-8 and 12 mode basic instruction diagnostics and 

exerci~ers must have been ~uccessfully rtin prior to running 

the program. 
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3. LOADING PROCEDURE 

3.1 Method 

4. 

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

are unfamiliar with the proper binary loading procedures refer 

to Appendix A of this document, otherwise precede with the 

following: 

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 tight 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. 

STARTING 1 ;PROCEDURES 

This preliminary set up procedure is critical and any omission 

will .result in an error. 
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A) Set one and only one of the Linc-tape transport 

number thumbwheels to ~ - on some transports the ~ 

position is actually represented by a. 

B) Set all other transports, if available, to all different 

numbers i.e. no two transports have the sunte unj t 111_· 

C) IJo 'rRANSPORT may se to unit 1 as this number is us...:,, 

generate a non-select signal. 

D) Set the WRITE ENABLE switch on every transport to the 

disabled condition. 

E) Set all tran~port switches to OFF. 

P) H.emovc any Linc-tapes currently on the transport. 

G) Set the left switches to ~2~~. 

l~) Set the right switches to ~~~~. 

UOTE: Setting the right switches to configurations 

other than ~~~~ will cause the domputer to scope loop, 

I) 

J) 

K) 

. halt oh error, and perform other options. 

are discussed later. 

Set the MODE switch to 8 mode. 

Depress I/O preset. 

Depress START LS. 

The program is running. 

4.1 Cohtrol Switch Settings 

'I'hese options 

A set of 6 optional mode switches consisting of right switches 

0-6 has been included for the convenience of the test en9ineer, 

they ·are: 
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SROO i·supprcss error halts 

SROl = 1 suppress type outs ring bell 011 error 

SR02 1 scope loop on a failing test 

SR03 1 scope loop on a non-failing test 

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

SROS 1 suppress the bell 

SR06 1 suppress tiie pass counter. 

The switches have an order of precedence associated with 

thel"". ..,e'?'" •'."'al".pl.:., i:f the o!')tion 9~·~i tche!'=J T·~ere set so a~ to CflUCI~ 

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

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

prevent the computer from halting when an error is detected. 

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

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

2) stay in the same test. 

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

from typing anything out and instead causes a bell to ring 

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

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

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

from exiting the current failing test. 

Using switches 00, 01, 02 several use full 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 Ri,ng bell at every failure 

1 0 1 Continuous typing of data in current test 
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In general, an error halt is useful for scoping status of 

the machine immediately following an error. 

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

remain in the current test, so long as no failures ')Ccur. 

Right switch 04, if set to a one, wi 11 cause the progra;.. 

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

Right switch 05, if set to a one, will inhibit the bell fr1.m 

ringing. Under normal operation the program will ring the 

bell about once every 1 and 1/2 minutes. 

::>. MESSAGE FORMAT 

1) The message format is designed to yeild the maximum 

possible information with the minimum amount of typing. 

To that end the following format has been selected as the 

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

the amount of typing. 

r::xample: 

LTR AC RWB (VIA TB) Failed 

AC RWB 

)JfJfJl fJfJflfJ 

$J!JfJ2 f"fJ{LffJ 

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

logic page on which the logi0 which is being tested is 

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

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

with the Linc tape register logic but not necessarily on 

the page ref~renced. 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, 

indicat:i.img a bad register, when in fact, the trouble was 

in getting data to or from a register. 

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

two registers involved, the AC, referring to the computer 

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

buffer, are involved in the test. 

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

In this example, the p~ogram is capable of loading the RWB 

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

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

via the TB. Obviously three different trouble shooting 

techniques are required depending on which of the three 

data paths are bad. The rnodif ier is this case points out 

which one of three data paths failed. 

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

understands that this message indicates trouble and is not 

interpreted as a status report. 

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

the second line of the typeout to ensure that the operator 

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

TB. Usually the registers involved do not have their names 

typed out unless there is a possibility of confusion. 
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~{JfH fO!OfOJO 7) The numerical datu type outs also in a 

special format. 

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

the source number. In this typeout the 16/0!0l is the numl.•:?L 

in the AC after the contents of the RWB were read back 1 n ':.0 

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. 

MONITORS 

This program contains two monitors, and error monitor and a 

non-error monitor. The error monitor handles scope looping 

on errors, message typeouts, and determines what data shall 

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

extremely simple subroutine whose only function is to allow 

a test to loop continuously even when no error exists. 

The following example will be used to illustrate a typical 

coding sequence, involving the comparing of a true number 

with the actual results of an operation. 

1) TESTX, 'fAD REGB /Fetch Received data 

2) CIA /Negate 

3) TAD REGA /Subtract from sent number 

4) SNA CLA /Were they equal 

5) JMS I NERROR /AC was eero, t:i1ey were equal 

tJ ) JMS I ERROR /Sent Data Received data unequal 

7) GOOF /Message TAG 

8) HLT /:Lrrnr IIl~L'r 

9) SKP CIA /EXIT 

10) TE STX /Scope Loop Pointer 
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The numbers shown in the left margin are for reference purposes 

only and are not part of the coding. 

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

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

memory register or any hardware register which can be read 

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

complement form (2) and subtracted from the correct results 

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

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

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

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

decision making instruction can be used to ascertain which 

monitor we hand control too. 

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

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

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

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

occur ru1d the switches are set so as to ·allow an error 

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

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

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

next test. 

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

For example, after completing one pass thru this test routine 

the monitors will execute an effective Jump Indirect tlle 

contents of line (l~) and redo this test routine. 
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6.1 Non Error Monitor 

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

increrttent "REGA". "REGA" is a cominan tally register usc,d to 

count 4~96 passes thru a test and to notify the non-errr. · 

monitor via an "ISZ" loop when the required number of p< · :. _ ~­

have been perfomned and thereby causing an exit. The second 

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

the next test. 

In some tAst.s, r·::.lr cicularly those associated with time delays, 

or med1anica:i. de.lays it becomes prohibitive to make 

4~96 passes thru a test. To circunvent this it is possible 

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

thru a test, or any number of passes from 1 through 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 setting~ and, will not be discussed here. Several 

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

"scope loop on failing test" (SR~2=1), is designed to cause 

the monitor to inhibit incrementa.tion of "REGA", and to inhibit 

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

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

tha.t bit ~O can never be set to a one because of some as yet 

unknown hardware error. This malfunction will become known the 

first time the number 4~~~ is loaded into it because the read 

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

4~fH, 4~~2 etc. with each being typed out and each causing 



GOOF, 

Page 10 

different data to be t~ansferred. To facilitate scope testing 

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

data from changing. This is easily accomplished as explained 

under switch settings. 

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

numeric characters are typed out first followed by the numerics. 

'rhe contents of some memory register, other than those selected 

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

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

to determine the number of successful data transfers, because 

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

wishes to type out the pass counter i.e. "REGA" memory addr~ss 

JfJJ4. It is necessary to modify the message type out string 

as follows: 

BEFORE AFTER 

lfOll f&f&Jl GOOF, f!Yf(JfOl fJJJl 

12[&3 ~n~J3 1213 {iJ2J3 

EX I TA 7777 EX I TA 7777 

REGB lfJfiJ5 REGB lfJl5 

REGC llf06 REGC fJ{JfJ6 

EXIT fHHJJ REGA ,,,4 
EXIT 

fJfJ '' 
The following shows the before and after type out. 

ABC 7351 735[0 ABC 6773 6253 Jl37 

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 f~ile~. It is absolutely necessary to restore the 
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toggled in modifications to the message type out in order 

to prevent erroneous type outs in other messages. 

7. MAii~TENANCE INSTRUCTION SET 

M.NEMONIC CODE MODE OPERATION 

LMR 6151 PDP-8 Load maint0nance 
register 

AC 

~ TO MA INT INST REG 

1 TO MAINT INST REG 

2 TO MAINT INST REG 

3 1rO i'·L:UNT INST REG 

4 CLEAR TAPE DONE FLOP 

5 SKIP ON TAPE DONE 

6 GENERATE A SIMULATED TTO, TTl, TT2, PULSES 

7 GENERATE A SIMULATED TT3, ·rT4, PULSES 

8 SIMULATE MARK INPUT 

9 SIMULATE DATA 1 INPUT 

10 SIMULATE DATA 2 INPUT 

11 SIMULATE DATA 3 INPUT 

Bits /J,,1,2,3 

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

commaqd into the maintenance instruction register. The command 

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

tiw function of these commands are discussed later. 

Bit 4 

EXecuting the LMR command with'AC bit 4 Ef@t will unconditionally 

clear the tape done flag. 
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Bit 5 

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

computer to skip the next instruction in sequence if the 

tape done flip-flop were set. 

Example: CLA CLL /Clear AC, L 

TAD KJHS¢ /Set Bit 5 

LMR /IOT 6151 

HLT /Tape done was zero 

HLT /Tape done was one 

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

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

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

done flag is unwise. 

uit 6 

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

order the timing pulses 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 TTS, TTl, TT2, TT3, 

and TT4, it is necessary to generate TTJ, TTl, and TT2 first 

followed by a serpond command to generate TT3 and TT4. 

JJit 8 

Ia usQd to s1'.mul~te an input to the mark window, see bi ts 

9, lS, 11 below. 
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Bi ts 9, 1,0, 11 

ExGcuting the instruction LMR with data in AC bi ts 9, l~., 11 

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

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

without a transport. 

TRC 615-2 PDP-8 

AC 

fJ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1,0 

11 

Tape Register Clock 

Generate tape preset 

Shift RWB once left with no end around 
carry 

Transfer TB to RWB 

Add TB and TAC place the results in TAC 

.0 Tape word flip flop 

Set Forward 

Set unit 1 

Set Backward 

Set write sync flip flop 

Set 8 mode tape motion 

Select 8 tape mode 

ACll LTP8 Write if ACl{J 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 tl1.e commands are useful 

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

are used in normal machine operation. 
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Bit ~: 

Executing the-. command tape register control TMR (6152) in 

conjunctioh with AC bit ~ set to a one generates the internal 

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

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

Bit 1: 

'11MR in conjunction with AC bit 1 will cause the Read-write 

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

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

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

the low order bit. 

Bit 2: 

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

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

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

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

the TB register. 

Bit 3: 

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

the contents of the TAC register, with the resultant being 

retained in the TAC. 

Example: 

BEFORE 

TB = 7321 

TAC = ~412 

TB =7321 

TAC = 773 



ait- 4: 

Clear the tape word flip flop. This bit generates an 

unconditional clear. 

Bit 5: 

S2t forward. The direction flip flop is set to a one 

unconditionally. This command is useful for diagnostics. 

clit 6: 

Set unit 1. When executed this command will select tape 

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

only ~elect unit ~ , if the extended transport select register 

(part of extended operations register bits lf, 11) are set 

to a zero. If the extended transport select register is 

not zero, the appropriate odd numbered unit is selected. 

Bit 7: 

Set Backward. The direction flip flop is set to zero 

unconditionally. This command is useful for diagnostics. 

Bit 8: 

Set write sync. This command unconditionally sets the write 

sync flip flop. 

Bit 9: 

Set 8 tape motion is used with the TC12-F option. This opt:.on:: 

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

tape format. 

Bit lf: 

Set 8 write selects 8 tape mode. 

Bit 11: 

Sot LTP8 write, AC bit 11 is provided as a data input to the 8 

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

into the flop. 



XFR 6154 PDP-8 rrransfer 

Maintenance register 

11 

2~ 

21 

3~ 

31 

4~ 

41 

5~ 

51 

6~ 

61 

n 

71 

AC to TB 

AC to TBN 

AC.tb TAC 

AC to TMA 

TMA setup to AC 

TBN to AC 

TB to AC 

RWB to AC 

Mark window to AC 

States to AC 

Units and motion to AC 

Tape instruction register to AC 

Misc status 1 to AC 

Misc status 2 to AC 

TMA to AC 

Unused, returns all zeros to AC 
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In general all data transfers into the AC using maintenance 

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

prd.or 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. 



~f1 /;C to TB 

'J.'l11.! curr<!llt contents of the AC are transferred into the 'L, 

(rl'ape Buffer). 'l'he AC data is unaffected the previous 

contents of the TB are lost. 

,0'1 AC to TBN 

The current contents of the AC are transferred into the TBN 

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

contents of the TBN are lost. 

10 AC to TAC 

The curi.L. :. . .~ents of the AC are transferred into the TAC 

(Tape Accwnulator). 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 (Tape 

Memory Address) • 'I'he AC is unaffected the previous contents 

of the TMA are lost. 

2~ TMA setup to AC 

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

The contents of the TMA setup register is unaffected. 

21 TBN to AC 

The contents of the TBN register is "OREO" into the AC. 

The contents of the TBN are unaffected. 

3~ TB to l:,C 

•11hc contents of the TB register is "OREO" into the AC. The 

contents of the TB is unaffected. 

31 HWB to AC 

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

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

The contents of the tape mark window and its associated 

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

of the Mark window register is unaffected. The data format 

is as follows: 

AC 

~~ Window shade 

~l Windo·.; n 
~2 Window ~l 

)13 Window ~2 

)14 Window ~3 

~5 End Zone mark 

~6 Check mark 

~7 Guard mark 

)18 Data mark 

~9 Final mark 

lfJ Block mark 

11 Intermediate zone mark 

41 States to AC 

The contents of $everal flops and the levels of several 

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

affect its state. The data format is shown below: 



AC 

fJfJ TAC = 7777 

)01 IDLE Mode = 1 

)02 Search mode 1 

)03 Block Mode = 1 

Y14. Ch~ck word mode = 1 

Yf 5 Tu in around mode = 1 

.06 Wr:'.te f .~op = 1 

fJ7 Write cycle flop = 1 

[48 Acip delay not timed out 

!09 Tape timing OK 

lfO Timing OK gate set 

11 Tape fail delay 

5 JO; Uni ts + MTN to AC 

The data concerning transport selection, I11ot.\on, direction, unit 

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

AC 

n UNIT fJ Selected 

~n UNI'l' 1 Selected 

fJ2 UNIT 2 Selected 

f03 UNIT 3 Selected 

µ4 UNIT 4 Selected 

-'f 5 UNIT 5 Selected 



~6 

~7 

~8 

~9 

l~ 

11 

UNIT 6 Selected 

UNIT 7 Selected 

MOTION FLOP (1) 

DIRECTION FLOP (1) 

UNIT SELECT 

WRITE ENABLE 

Bit l~ Unit Select 
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This bit indicates that one and only one unit is selected at a 

time. 

51 TINST to AC 

The contents of the tape instructions register decoder, the 

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

contents of these datum are unaffected; however, the previous 

contents of the AC are lost. 

AC 

~~ RDC 

~l RCG 

~2 ROE 
i 

~3 MTB 

~4 WRC 

~5 WRE 

~6 WRI 

~7 CHK 

~8 I BIT 

~9 GP~ (1) 

l~ GP 1 (l} 

11 GP 2 (1) 
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6~ Misc Status 1 to AC 

This conunand transfers the status of several important levels 

to the AC. The f::,rmat is shown below: 

AC 

n P~iAS~ GATE 

!61 PROGRESS FLOP (1) 

f62 LC f6f6 (1) Line Counter 

~3 LC f61 (1) Line Counter 

~4 MARK CHANNEL WRITE 

f65 DATZ\ CHANNEL 1 

f66 DATA CHANNEL 2 

f67 DATA CHANNEL 3 

f68 GP CNT = GP FLOP 

f69 GP CNT f6 (1) 

ig GP CNT 1 (1) 

11 GP CNT 2 (1) 

f:il Misc Status 2 to AC 

Bit f6 of the Ac. is set to a one if the LTP8 tape select 

flip-flop is set. 

7~ TMA to AC 

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

contents of the TMA are unchanqed,the origin.al contents of the 

AC is lost. 

71 Unused 
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General Information 

This 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 desing. 

The line tape maintenance register (LTMR) facilitates 

examination of all major registers and the majority of status 

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

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

one or two modules by analizing the diagnostic type out and 

referring to the appropriate logic diagram. 

This program is written in several major and minor sections 

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

logic drawings. The four major sections in order are: 

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

includes the maintenance mode flop, maintenance instruction 

register, tape preset and the tape buffer to computer accumulator 

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

necessary preliminary diagnosis in order to be reasonably 

certain that the following tests fail because of logic failures 

and not because of failures in the maintenance instruction registez 

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

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

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

sequence. The binary sequence ascertains that all flops can be 

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

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

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

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

in contrast to the binary sequence wherein only the low order 

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

random number sequence is that it leaves the tested tegister 

in a random state, a technique sometimes useful for discoverin'.:; 

grossly illogical wiring errors. 

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

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

extendetl ~ __ tions register, etc. In this series of tes~ 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 an adverse affect on the 

succeeding tests. 

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

Fo~ example, :'..ll.ND ·gates are first tested with all inputs true to 

determine if the gate will function. Next each individual input 

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

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

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

condition. This is followed by setting all inputs to false 

monitoring the output for false, followed by setting each 

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

directly tested tape state logic TC12-~-LTS, for example. 

'l1hese untest.able gates are evaluated indirectly by logical 

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

as inputs to other gates. An example: 

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

previously stated it is extremely difficult to prove that a 

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

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

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

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

high. The technique used to circumvent the apparent difficulty 

in testing multilevel logic is as follows: 

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

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

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

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

become flase. 

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

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

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

gate whose inputs are a function of tape delays. 



The following four (4) error messages ar::i ~ ... ssociated with tests 

of the : 'l'APE DONE FLOP 

LIP TAPE DONE FAILED TO SET 

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

The tape done flop is set by toggling the progress 

flop from a 1 to a ~. This test is accomplished by 

setting progress via MTP Setup, clearing progress via 

MTB, BM, ACIP-NOT and TP2, and testing the TAPE DONE 

flop via the TAPE SKIP Maintenance Instruction. 

LIP MTP SETUP FAILED TO CLEAR TAPE DONE 

Th~ signal, MTP 6ETU~, failed to clear the Tape done 

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

above, and cleared via direct clear input, by MTP 

SETUP. The results are checked via the TAPE SKIP 

Maintenance Instruction. 

LIP TAPE PRESET FAILED TO CLEAR TAPE DONE 

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

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

and c1~ared via direct clear input, by TAPE PRESET. ~he 

results are checked via the TAPE SKIP Maintenance Instruction. 

LIP CLEAR TAPE DONE FAILED 

'I'he signal, CLEAR TAPE DONE, failed to clear the tape done 

flo~. ihe tape done flip-flop was set as discussed above, 

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

results are check via the TAPE SKIP Maintenance Instruction. 



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

coromand STD, STD i and Tape interrupt . 

...... IP STD FAILED TA.PE DONE :::: 1 

The Linc' mode command STD (¢416) failed to SKIP or STD i 

(~436) skipped in error when the TAPE DONE flop was on a 

1. 

LIP STD FAILED TAPE DONE = ¢ 

The Linc mode command STD !.(¢436) failed to skip when the 

TAPE DONE flop was on a ¢. 

,.IP TAPE INTERRUPT FAILED INT ENB = l 

The tape processor failed to cause a tape interrupt. The 

TAPE DONE flop and the INTERRUPT ENABL~ flop in the extended 

operations register were both set to a 1. 



The follo~ing eight CS) m~ssages are asco .1a.Jd with tests of 

the PROGRESS and IN-PROGRESS flops. Spncifically whether 

MTP SETUP sets the flops and tl.l::i:L the clock input g :.~ting will 

zero the flops. 

LIP M'1'P SETUP FAILED TO SET IN-PROGRESS 

A non-paused tape instruction was executed to set the 

IN-PROGRESS M216, Dl9 flop. The resulting state of the 

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

via a Misc status 1 to AC Maintenance Instruction. 

LIP TAPE PRESET FAILED TO /J IN-PROGRESS 

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

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

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

Misc status 1 to AC Maintenance Instruction. 

LIP LCS (MTB * BM * SEARCH) FAILED TO ~ IN-PROGRESS 

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

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

simulated TPl pulse was generated to set search mode. The 

transition from IDLE mode to SEARCH mode. 

LIP Mll5 C25 PIN S2 FAILED TO /J IN-PROGRESS 

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

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

by qate MllS, C25, PINS N2, P2, R2 and S2. 



LIP END INST FAILED TO ~ PROGRESS 

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

made to clear it via END inst signal generated as discussed 

in the previous type out. 

LIP CHK OK FAILED TO yJ PROGRESS 

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

made to clear it via CHK OK generated by Mll9 C22 PIN P2. 

The resulting state of the progress flop is detected by 

examining the TAPE DONE flop to see if the transition 

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

LIP Mll3, Cl6, Hl WRITE CYCLE (yJ) FAILED TO ~ IN PROGRESS 

LIP 

LIP 

This test as in the previous test ascertains if the signal 

LIP CHK OK can in fact ~ the in progress flip-flop. In this 

case the ±nput to g~te Mll3 Cl6 PIN Jl is disabled i.e. LIN 

TINR 9 {l) and LCS write cycle (yJ) PIN Hl is true. 

STW FAILED TAPE WORD = l 

The tape word flip-flop is tested by the Linc conunand STW 

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

one state during this test. 

STW FAILED TAPE WORD = yJ 

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

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

zero state during this test. 



LIP TAPE WORD TOGGLES FAILED 

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

action of line counters LC~l, LCfOfO on the clock and data 

inputs. 

LIP DATA BREAK FAILED 

JJ116 ~~~~ nroro 
The DATA BREAK facility has failed. The first number typed 

is the address in memory which was referenced by the tape 

control this is always address {0176. It was necessary to 

use a fixed address rather than all addresses because almost 

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

'l'he second number typed is the data which was transferred from 

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

number received. 

l..CX MARK FLOP 

~~fOro rororo~ 

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

number typed i'ndicates the data sent to the extended operations 

register this number is either •fJl/f'fOfO or f02fl~. The second number 

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

the ·extended operaitions register this number also is either 

·fJ~~fO or f02·fO'fO. 'rhis error may als·o indicate that the operator 

fai.Lt;d 'to set the mark key. 



LCX MARK FLOP TAPE PRESET FAILED 

~~~~ 

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

via a tape preset pulse. 

LIN TAC=7777, DIR= REV FAILED 

The program attempted to set the tape control major state 

generator to the Blcok state. In order to go from Idle to 

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

equal 7777 and the direction to be forward. In this 

case we have purposely set the direction flop to a reverse 

condition so that the major state generator should be inhibited 

from going from search to block. 

~IN TAC = ~~~~ DIR = FWD FAILED 

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

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

state. 

LIT MARK CLOCK FAILED TO GENERATE TP3 

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

computer timing. The LC~l Line counter is on a zero, the mark 

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

for the mark clock to generate TP3, TP4 to set LC~l. This test 

will fail if the mark key is not set. 



i,CS IDLE SEARCH FAILED 

An attempt was made to change the major state generator 

transfer from idle to search. 

LCS SEARCH BLOCK FAILED 

The major state generator is ihitially set to Idle. A 

routine is executed to set the generator first to search 

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

because the Idle to search has already been tested. 

LCS SEARCH TURN .AROUND FAILED 

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

the turn around major state. 

LCS TURN AROUND IDLE FAILED 

The major state generator was set to the turn around state 

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

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

generate the timing to cause the transition to the IDLE 

state. 

LCS BLOCK CHK WRD FAILED 

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

similar to the search Block Test previously discussed and 

a~tempt was made to;go from Block to CHK WRD Mode. 



LCS CH. ~ J;UJ IDLE :;: ,'.~II·ED 

•rhe major state generator was set. to CHK WRD mode and 

attempt was tnade: to Idle mode via gate Ml6,0, B29, PIN 

V2. 

LCS SEARCH IDLE (MTB+I) FAILED 

The major state generator was set to search mode with the 

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

(1) and LCS MTP END at gate M16,0, B29 PINS Vl, U2 and V2. 

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

This. type out indic;:i.tes an error in the function TB+TAC 

to TAC. The adders and this function have previously been 

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

We can therefore_ preaum.e that the trouble on}.y occ.urs when 

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

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

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

TAC and TAC after the addition has been pe.rformed. 

LTS PHASE GATE FAILED 

Each of the two gates which generate the PHASE signal a:re 

tested individual1y first with both inputs false. then with 

each input set true in turn. The two inputs aansist of CffK WRD 

and LC,02. 



:UWN MARY v·nJ..'fE GATE FAILED 

The mark write test is similar :in J1d.nciple to the phase 

gate test above . 

.LTR DATA CHAN'FE:L RWB fJ, 4, 8 FAILED 

421)3 ~16fJ 

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

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

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

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

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

LTT MARK CLOCK FAILED 'i'O GENERATE TPfJ 

The timing logic is tested to ascertain if the mark clock 

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

determining if TP2 will set the GP=GPC flip-flop. 

LTS LINE COUNTER FAILED TO COUNT 

nfJfJ 

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

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

nwnber printed in bits fJ2, fJ3 indicate the value of LCfJfJ, 

and LC."1. 

LMU TURN AROUND BM FAILED TO fJ MOTION 

~he motion f lip-f lo~ was set via a Linc tape instruction. 

TllC:.:: .rt..i.jor state generator was set to turn around the window 

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

the motion flop, 



Ll1U TAPE PRESET FAILED TO ~ MOTION 

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

was made to clear it by generating a tape preset. 

LMU CLR PROGRESS FAILED TO ~ MOTION 

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

CLR progress. CLR is made up of MTB, I (ft1) and BM 

LRR 'rP3 FAILED TO SHIFT R~lB 

%%~% ft1%%ft1 

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

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

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

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

being shifted has previously been tested. So a failure will 

be indicated by no shifting rather than bad data. 

LRL EN WR!TE LD RWB FAILED TO SHIFT RWB 

~~ft1~ ~ft1~ft1 

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

indicate the before and after contents of the RWB. 

LRL TB+TAC=TAC FAILED 

~~~ft1 ft1~~¢ ~ft1ft1~ ¢¢ft1ft1 

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

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

computed by the central processor. 



LRL LOAD TAC FAILED TP3, SEARCH 

ft1J:Jn 

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

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

generate. L02\D TAC with no data on the BUSS. The number 

typed out indicates taht data which was left in the TAC 

after the transfer. 

LCS WRITE CYCLE FLOP TEST FAILED 

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

read-back and t~sted after each change. 

LTS TIMING OK GATE FAILED 

The timing OK gate failed to indicate that all machine 

timing·was OR after the program had set all inputs to the 

timing OK gate to true. 

TMA failed to increment during tape break 

was is 

A tape break was eiXeC'l,1.ted; at the completion of the break cycle, the 

TMA was not equal to the previous address plus one. 

TC12-Part 2 Pass--(PASS) 

The octal number indicates the number of completed passes executed 

since the last 11 Start 2[4". 
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IPOP•ll TAP£ CONTROL TEST PART Jla MAlNDEC 12.w03GA·~ 
/COPy~ICHT 1978, DlGttAL-t~Ut~MENT CO~P,, MAYNARD, HASS, 
I 
/AUTHOR& JAMES K£L~Y 
I . 
/THIS PROGRAMt OPERATING IN BOTH 8 ANq LINC HOOE. 
/IS OESJGN&D TO COMPL.ETE CHEC~OUT or TME POP•11 
/TAPE CONTROL LOGIC, TAP£ CONTROL TEST PART J 
/MUST RUN SUCC~SS,ULLY PRIOR TO EXECUTION OF PART II 
/THIS PORTION~ - -
I 
/SPEC.1.A.J. l NS' ~\J.CTl.ONi' 
I 1. ,,tMOVE J. IN.CUPU FROM A'-'L. OR l VU 
I 2, · S.tT TROHlPORT THUMBWMe;tL..S T~O "O'F' I. IN£" 
I 3, IET TRANSPORT S.~\,Ef;T SW l.TCH .. U TO "O~F'" 
I 4, DEPRU.S A~O HOL.0 T"iE M4RK ttl:V 
I 5, 110 P~tStT tO 8 HQDE 
I 6, DE·PRESS START 2. t 
I 
/THE !EST IS CONTROJ .. '-ED .BY A HON UOR ~i:S l..O.tNT 
/lN PAGE 24, O'TIONAL SETTINGS ARE AVAl,1.AJt.E 
,,OR HaD!F'lCATICN or'tRROR-CONTA.OL·. 
I 
/SWITCM SETTlNOSI ~NORM~LLY ~118) 
I 
/RSWS~•11 INHIBIT tRROR HALT, 
/RSwe1~1. INH18lT £R~OR TYPEOUT. 
/RSW0~~1. sco~E LOOP ON ERROR; 
/ASW0h1, SCOPf; .L.OOP ON NONE:R~OR, 
/RSW0'•11 !NH(llT ·$£~Lt 
/RSW0~•11 INHIBIT PA$,S _COUNTER TY~Eour. 
I 
/AT THE COM~~ETlON or A PA~s, THE CON!£NTS 
/OF THE PASS COUNlER WILL aE TYPtO puT, 
I 
I 



38 
3? 0001 •1 
4~ 0001 ,,02 JMP l RETURN 
41 0002 0900 RETURN, HU 
42 0003 4000 K•0001 40U 
4.S 0004 ~~00 K~'Hl' 3401 
44 0015 0250 K121250• 02'" 
45 0006 7400 K14101 74211 
46 
47 

00217 0~17 K~~17• "~17 

48 /COMMAND IOENTlric•TlON 
49 I 
5~ 6;•1 L.INC"~141 
51 9900 UtTllU" 
52 7717 EX IT A!177'1 
'~ 0002 PDP•0"12 
54 6ih U4R•6~'1 
55 61'2 TRC11161!2 ,6 6154 )('lt•6;,. ,, 0-116 $TO•S!J.6 ,8 0i11 COH•S~S.7 

'~ 21@81 A>C0•'1J~IU 
6! 1~57 STW1110411 
61 eH3 TACIS,13 
62 . 
6~ 21~~1 Cl.R•0!U 
64 0"21 XOA•0B21 
6$ 0H4 nr·e~e• 



1P••;2 TAJ:I: CQNT~,OJ. TJ.IT PAR! JI' MA.lHDIO U•DJGA~1... PAj.11 vi~i ....... ,. 
~···. •.•· ~ . ..t.!.'f ~-t •• : • ... 

, •...•. - PAIE I 

6~ 
67 0"10 •UI 
6~ 0010 0~00 PINT1 "~""' 69 0"20 •20 
70 21020 7300 CL.A CL.L. /START 20 
71 0021 306' DCA PASS 
72 0022 5423 JMP I ,•1 
73 0023 ~177 0177 /THIS LOCAT!ON MAY POINT TO ANY TEST 
7 •, 0024 0000 1,.STEAR, UH ITME 9PERATOR CESl RES 
7~ 0025 01Z100 TPEPR~, 0000 
76 0026 7330 ClA CLL C'MI. R~~Pf: p~~ s~-t 
71 0027 61'2 lRC 
7i::l 0030 1200 Cl.A 
79 121031 542, ,JMP l YPEPRE 
80 00.32 3134 MAINn, MAJ NT~ 
ei H3J :&016 K~-16' 0~16 
a2 H34 3144 L.OAOR1 L.CADS 
83 0035 eS40 K08401 0148 
8~ 0036 5000 N£RROR 1 NtRRO·~ 
85 eU7 5i21 £RROR• ERAORI 
86 1840 0002 K01S2• 11.12 
a? H41 UH K016fh e.+o~ 
8~ H42 die K,2181 ~ti• 
89 H43 'IH KHH• ::001 
9!' 0044 3"40 Kaus, ;;·141 
91 0045 5216 RAN, ;-:.ANDOH 
92 21046 0000 REGE, 00H 
93 0047 7000 K70~0, 7090 
94 <.?1050 7030 K70301 71311 
95 0051 1771 K7777 • r11; 
9~ 0052 3334 M4444 • e4444 
91 0053 4140 K414ih 4140 
98 0054 711~ K777i,, 7770 
99 0055 0100 Kt~U01 01ru1 

U0 0056 k'200 K02001 0200 
ui 0057 k11'0 K~150• 01,'0 
102 006121 04s0 PNTA, L.OCA 
U3 0061 3027 PNTB 1 WRCF'L,8 
104 0062 1~~2 PNTC, 1..occ 
11215 012163 3133 PNTJ, L.OCJ 
106 0064 5054 OUTPAS, ASC 11 
Ull 0065 0000 PASS, 0H0 
us 0066 2000 K20~H~, 2000 
109 0067 6040 K60401 6el40 
11~ 0070 6000 K6000• 6000 
111 0071 100~J K1000• 1~00 
u2 0072 04~0 K ~~ 400 1 0400 
ll~ 0073 l!J077 K·d~I?? 1 0077 
11~ 0074 7740 M40, ... ,0 
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') 
115 
11~ 0075 0240 K240, . · 2~0 
U7 HJ76 7774 K77741 1714 
116 0077 1026 K10261 1026 
119 0Hl0 0215 K0215' 0?15 
120 0101 0212 KQl2121 0212 
121 0102 0117 K01 ?7 • U77 
12~ 0103 !5200 8£1.LAt BELi. 
123 CH04 0201 K02071 0207 
124 ~105 52!0 TVPE, TYPOUT 
12~ 0106 0000 SPACE• 0000 
120 0107 0050 K"050r 0050 
127 0110 0020 1<00201 0s20 
12~ 0111 7173 K77731 7773 
12~ 0112 8@~0 K~~UJ• 0'1" 
130 0113 e000 TEMPS• 0010 
131 0114 0H0 R£G01 HH 
132 0115 00013 REGA, """" 13.S CH16 0000 REGB, 0001 
134 0117 0H0 R£GC1 HU 
13~ 0120 0'1100 REG,, 00111 
13~ 1121 0~'16 L.IAH!, LilH! 
137 1122 4440 K4~48r 4441 
13~ 0123 3700 K37H1 31111 
13~ 0124 7~00 H04H' ,99419 
140 0125 '1000 MlBHt Riue 
141 
142 IH26 0~00 DEi.AV• 0~00 
143 0127 1162 TAO K1137 /GET TALLV 
14~ U30 3025 OCA TPEPRE /SU TALl.Y 
H5 0131 U24 OCA I.STERR /I 1.A~T ERROR 
146 fHJ2 2024 l Si! l.STERR /WAIT 
147 01~3 5132 JMP • "1 
14~ 0134 2~25 lSl TPEPRE /WAIT 
l4Y 0135 51~3 JMP 1 s2 
150 0136 5526 JMP OEl.AY /WAIT roR ACIP TO TIME OUT 
15~ 0137 0p1 K171, 177 



,,,,.11 f AJE ceNt~o~ T!JT 'A•T u, MAINO!~ 11•031A•L .PAl.1' V1'1 2••stft•71 i'•" PAGE 9 

152 U40 •140 
1'3 "14~ 7117 ?717 
15~ 0Hl 0e02. pOp /P MOQE 
15~ 0142 5543 JMP 1 '. 2. 

/EXIT 
u6 "143 3105 LOCTRP 
157 0144 0H0 c0050, UH 
15~ '11145 1~00 K1~00• 1~il0 
159 0146 0eu 1(011!13, 0013 
160 0147 J6'00 K 3 0 £If!" 3H0 
161 01'0 1100 Mv.:>1001 "~100 
16~ 0151 6000 M20001 .. iue 
163 0192 7600 M02001 ·"221" 
16~ 01H 0•11 K00111 HU 
16!:> 1154 3'~0 K;'S440 I 3440 
a6 01'5 6120 K6i201 6iae 
167 •1,6 """' K01J071 0187 
16~ lli7 ?940 K78401 7141 
169 0161 0ii2 Ke.012 I d12 
110 0161 3"20 K30201 3020 
171 0162 ?737 K7737 • 77J7 
172 1163 0803 K~'113t 0113 
113 1164 3420 Kl4201 :s~2a 
174 8165 3~27 Kl4271 3417 
115 116~ ''"1 RNA, eeu 
116 1167 -.... eete RN8, 0mee 
11'1 8171 0116 Cil1761 0116 
17~ 0111 7~56 K73561 7~56 

17~ "172 2224 LWA10~, L.W910~ 



1PCP~12 hit CONTROL .. JH'r ,ART 111 HAINDlC 13·0~GA•L PAt.11 VU1 24•S£P•71 1'''' PA Gt 6 

18! 
le~ 0p6 •176 
182 
183 0176 1777 LOC17~, 1711 /TEST ADDRESS roR DAU BR~AKS 
18~ 0177 44~4 JMS I l,.OAOR /Se;T ~f.VERSE 
185 8200 4503 JMS I BEi.LA IRING BEi.i. 
18~ 8201 4126 JMS 0£1.U /WUT F'OR AClft 
18? I 
1a8 /TC12•Ssl.lP INTERPROCESSOR SIGNALS 
189 /SKIP ON TAPE DONE TUT,~i+U5 C29 PIN \J1 PU1.S£S TO L.OW, 
19~ /THE NEXT 17 TtSTS OlA~NOS~ T~E TAPE QONt. 1.0GIC 
19i I 
19Z 
193 0212 4025 L. l PH~, JMS TPEPRE 1e>PROGR£SS1 0)TAP£ DONE 
194 8203 1i11 TAO KUIH · ICU AC > TAC. 
195 1214 61,1 I.MR 11.0AD HAINT REG 
19~ 8205 ?330 Cl.A Cl.I. CMI. RAR /StT AeH 
197 0206 6154 X'R /SET TACH 
196 9287 4432 JHS l MAlNT1 /SE;T MAINT MOOE 
19~ •210 6141 L.INC IL. MODE 
210 1211 e1i3 1713 /MTB 
211 1212 7000 7111 /NO PAUS£ ,All.ED TO SiT. 
212 1213 9@02 POP /P Mogi SET PROGRESS 
213 1214 1033 TAD KH16 /GET IM 
21~ 1215 ~4.34 Jt1S L.OAOR /SU MARK WINDOW TO BL.OCK MARK 
205 1216 1i35 TAO KH41 /GENERATE TP2 
206 0217 6i51 L.MR /TP2 
21? 8220 7104 RAL Cl.Ii. /SE;T AC BIT 05 
288 1221 6l51 L.MR /TRY !O SKIP 
219 1222 761'!1 SKP CLA /INVERT SENSE Of' St<lP 
21~ 1223 4436 JMS 1 NERROR I IT SK I PPEO GOOD 
211 0224 4~;57 JMS 1 ERROR /NO GOOD 
212 0225 6006 L.lM000 /MESSAGE TAG 
21.s 0226 7~02 Hl.T /ERRO~ HAL.T 
2:d 1227 7~10 SKP Cl.A /EXIT 
215 8230 0202 1.1P0H /SCOPE LOOP 
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21:6 
217 I 
218 /DOES MTP SETUP Cl.UR TAPE DONE M113,B161L~1Ml1N1 
219 I 
22~ 0231 4~25 L.IP~rn;, JMS TPtPRE /0)PR9GRESS, OTAPi; DONE 
221 8232 1011 TAD K10H /GET AC > TAC 
222 0233 61'1 L.MR /LOAD HAJNT REG 
223 02J·4 .,,.Id Cl.-A CML. CL.L RAR /StT ACH C1> 
224 02a1 63.:I·~ xrR ISl:T TAC01 
22~ 823~ 4'!1i JMS l ,.,,. mu /HT MAlNT MODI: 
22t 0217 6141 I.INC II. MOO£ 
227 02•1 eh! 0713 /MTB 
22~ ~241 7100 79'0 /WASTiD MEMORY 
229 ~n•2 0ie2 Pll'P IP MOO' 
231 82•3 1e13 TAO t~H16 /GET 8M 
231 8244 •~14 Jf'IS ~OAOR /SU ~ARK WINDOW TO BLOCK 
u2 e2•5 1iH TAI) KH48 /GENf;fltAT£ TPI 
233 0246 Ufl L.Mft /~OAD MAINTENANCE REGISTER 
234 8247 71-00 C~• Cl.I. /Cl.EAR AC1I. 
2.35 1251 6iU LINC IL. MODE 
236 1253. e1U '5113 /DOES MTP StTUllt 8 TAPE DONE 
2~7 1252 7@~0 1118 /TAPE AREA 
238 12,3 0182 POJ> /P MOQI 
239 12,. 1•n TAO t<81H /SET ACH 
24~ 1255 6191 LHR /SKIP ON tRROR 
241 ef 256 4~H JMS NERROR /TEST OKAY 
242 1251 ~431 JHS I ERROR /TEST 'All.ED 
243 02~1 5213 L. HtHl /MESSAGE TAG 
244 e261 7482 H\.T · /ERROR HALT 
245 0262 7610 SKP CL.A l!X lT 
24~ 026! 0~31 LlP001. /SCOP; L.OOP 



,'"'" 

/PDPrr~a TAltt.CONTROL rin PART flt MAJNDtC 12•03CA•L PAL111J V$41 z~,,,Hp.,.79 1~''' PA(!~ 3 

247 
248 I 
24~ /DOES TAPE PR£~ET CL.EAR TA~E DONE H11~181~1M11N1 
250 I 
251 0264 4"25 L.1P002, JMS TP£PRE /0)PROGRESS, 0)TAPE DONE 
25(! 0265 1~71 TAO KPH"' /GtT AC > TAC 
253 0266 61,1 I.MR IL.DAO MAINT REG 
254 0267 7330 CL.A CML CL.I. RAR /SU ACH (1) 
255 0270 6154 XJ'R /SET !~Ce~ 
256 21211 44;n JMS l MA lNU. /SET MAlNT MODt: 
257 0272 6141 LINC IL. MODt 
25tj 0273 0113 0ru /MTB 
259 0274 1000 70021 /WASTED MEMOR't' 
260 0275 la H2 POP IP MOOE: 
26; 0276 un TAO KH16 

/Gt:T '" 262 0277 4-\~4 JHS l L0AOR /SEt MARK WINDOW TO BL~Ck 
263 0310 1H5 TAD KH49 /G£NE~AT£ TP2 
264 0301 61,1 LHR /LOAD MAINTENANCE REGISTE~ 
26$ 0312 d2S JMS TPEPR£ /DOES TAP£ PRESET I TAPE DONE 
26~ m3ra3 1055 TAO KB1H /SU AC:I' 
267 0304 6~51 I.MR /SKJP ON TAPE DON[ 
268 ne5 4436 JMS NERROR /TUT OKAY 
26? 1386 4417 JHS I ERROR /TEST ,All.ED 
27~ 11317 5261 LIMH2 /MESSAGE TAG 
271 03UJ 702 HLT /ERROR HAL.T 
272 1311 7610 St<P CL.A /EX IT 
27~ 0312 0264 1.IP00~ /SCOPE LOOP 



I 
/DOES 1.MR~AC05 CLEAR TAPE DONE 
I 
1.1P00~, J.MS 

TAO 
I.MR 

TPEPRE 
KUH 

Cl.A CHI. Cl.L. RAM 
)ffR 
JMS l l·Ld NU. 
I.. INC 
0713 
7HI" 
POP 
TAp KHU 
JHS I L.OAOR 
TAO K.140 
Vt~ 
CL~ Cl.L. 
TAO t< ~a H 
L.Mfi 
RAA Cl.&. 
L.t·fR 
JHS NERROR 
JHS l ERROR 
L. ~MH~ 
Pil.,,. 
SKP Cl.A 
t..H>H~ 

/0)PROGRESS1 0)TAP£ DONE 
/GET Ae > TAC 
/LOAD '4AlN1' AU 
/SET Aeu t1> 
/SET TACBI 
/SET MUNT MO.Di 
IL. MOQJ: 
/MTS 
/WASTEO MEMORY 

·1P HoQ-i 
/StT IM 
/SIT MA~K WINDOW TO BLOCK MAR~ 
/HT T'I 
/GEN£RAT&: TP2 
/C1.EAA ACtL 
/OTAPI: DONE 
l·HRO -TAPE OONI: 
/HT ACl!S 
/$KID ON TAPE DONE 
/TfST OKAY 
/TUT 'AlL.£0 
/MtSSAGE TAG 
/[RRQR HALT 
/tx l T 
/S'COP~ LOOP 



1POP.,.~2 TAPE CONTf:tOL. THT.i'AR! 11, MAJNDEC ~l,.03~A•L. PAf..~,.e v'~~ 2~·SE~~l~ ·~' n 
3~3 
30~ /DOES STD AND STD•2B WORK TAP~ DONE " i PROGRESS ~ 1 
!0? I 
31!16 21344 4025 l..1P004, JMS TPIPR£ /GENERATE TAPE PR£S£T 
307 0345 1011 TAO K1000 /GET AC > TAC 
30~ 0346 61,1 L.MR /l.OAO MAINT REG 
J09 0347 7330 CL.A Ct.I. CML. RAR /SET ACH 
310 0350 61,4 XP'R /SET !AC0eJC0> 
31i 0351 4~32 JMS I HAINU /SET NO PAUSE 
312 0352 61H I.INC IL. MODE 
31~ 0353 0113 071~ /MTB 
31~ 0354 1000 7000 /WAST~D Mf.:MORV 
315 0355 0802 PDP IV' MOD&: 
31~ 03,6 61'1 L,MR /GICN£RATE TP2 
317 03,7· ?SH CLA CL\. /C\.U~ ACtl. 
318 0360 6141 I.INC /GO TO L.INC HOOE 
31? 0361 0416 STO /SKIP ON TAP£ MODE 
32! 0362 0017 COM /SET AC TO C~£AR ~ATtR 
321 0363 0i17 COM /SET DA Cl.EAR 
JZ'F 0364 0002 PDP /GQ TO 8 MODE 
32~ 0365 7~0 SU CL.A /TUT 1r117177 1T SKIPPED 
32~ 0366 ''21 JHP I LlAH4 llTD 'UL.ED 
32~ 0367 6141 L.lNC /GO T~ LINC MOOE 
32~ HJI 1436 $TO 21 llTD•H 
327 0371 e"17 COM /SET AC TO CLEAR LATER 
32~ 0372 0017 COM /HT OR Cl.EAR 
329 eJ3?3 tHi02 PDP /GO TO 8 HOOE 
33j 1:574 7~40 Sh CLA /TEST ,OR ALL 0101 
331. 1375 4~36 JMS I NERROA /AL.L @f00 NO ERROR 
3J2 1376 _,,~7 1..1909,, JMS l ERROR /T"OUBI.£ 
333 11377 5326 LIMH4 /MESSAGE ID 
n~ 0400 7~02 HLT /ERRO~ HAL.T 

. 335 0401 ;ha SKP CL.A /EXIT 
33~ 0402 0344 1.1 PH~ /SCOP~ MODE 
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JJ7 
316 I 
319 /DOES STO ANO STO•U f'UNCTJON TAPE DONE • I PAOGR!SS • QI 

34~ I 
341 0493 4025 L.lPH'• JMS TPEPRE /l)TA~E CONE 
342 04S4 6141 L.INC 100 ·10 I. I NC MOOE 
3H 0495 0,16 STD 1STD fHOU~O NOT SKIP 
34~ 04~6 0u1 COM /JT.Q ON•T SO 1£T THE AC 
345 0407 0117 COM /CL.EAR AC IF IT DIDN'T SKIP 
Ho 0410 00'02 PDP IGO TO 8 HOOE 
347 0411 7650 SNA CL.A /TEST roA ALL •EROS 
348 t'.1412 U22 JHP t,,IUU /STD 'UL.£0 
~49 ., .. u 62.41 I. INC /GO T9 I.INC MOOE 
;s,0 0414 e436 STO 21 llTD ~HOULD SKIP 
351 1415 1117 COM /SET AC TO 7777 
~,~ 141~ eh7 COM /C~EAR Jr NO SKIP 
H~ "417 de2 POP /GO TO 8 HOOE 
:J54 14U 16'0 SNA CL.A /TtST 'OR ALL. !EROS 
3'~ 0421 4,36 JMS I NERROR /NO E~ROR 

H~ 8422 4''417 1.19805, JHS I ERROR /[RROR 
H7 t4U n•rs l.lMH' /MUSAGt: JD 
H! 0424 74'62 HLT 1tRRO~ HAl.T 
35~ 142' 1h0 SKP Cl.A llCOP~ LOOP 
361 1416 0~93 L.lPH5 /ERROR HALT 
36~ 
36Z I 
363 /00£5 LIP TAPE INTERRUPT tUNCTJON M11~1C161L.21M21N2 
36~ I 
36, 0427 1060 L.1PH~, TAO PNTA /GET JNTERRUPT RETURN 
366 e4~e IH2 OCA RETURN /SET UP INTERRUPT-RETURN 
36? .. 0431 1~57 TAO K0150 /SCT MAINTe TAPE lNT1 NO ~AUS~ 
36~ 0432 ~107 OCA K0"50 /Rts£T MAlNT 
36~ 04:S3 4432 JMS l MAINT1 /SET MA?NT 
37~ 0434 6141 L.lNC II.. MOQ[ 
371 0435 0713 0713 /MTB 
'37'2 04:Sb 7000 7000 /WASTE SPACE 
J7~ 0437 0~02 POP IP MOQt 
374 Ql440 1B:SJ TAO K02116 /GET BM 
375 0441 44H JMS 1.0ADR /SET MARK WINDOW TO BLOCK MARK 
37~ 0442 1~35 TAO K~040 /GE:T !P2 
37' 0443 61'1 LMR /GENERATE TP2 
378 0444 6"'~1 ION /TURN ON INTERRUPT 
37Y 0445 78~0 NOP /WASH T!M£ 
3ea ~~4-6 6002 I OF' /TURN orr INTERRUPT 
381 0447 ?610 SKP CL.A /SKIP TO ERROR Ir NO INT 
38~ 0450 4~36 l..OCA, JMS I NERROR /TEST Ol<AV 
383 0451 ~437 JMS I ERROR /TEST F'AIL.EO 
3a~ 0452 5364 I.. I M00~ /l'CE:SSAGE TAG 
38~ 0453 7~l}2 "1L T /ERRO~ HAL.T 
386 0454 7610 SKP Cl.A /EXIT 
387 0455 t427 L.lP006 /SCOPE L.OOP 
38~ 0456 1144 TAO C~050 /GET i0050 
389 0457 3107 DCA K0050 /RESET 
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~9! 
39~ I 
392 /00£S MTP SETUP SET THI IN PROGRESS FLOP M2161019 
39~ I 
394 0460 4025 1.1P007, JMS TPE?RE /0 PROGRESS 
395 0461 402 JMS I MA I NT1 /SET NO P·AUSE 
39~ B462 6~~1 L.INC IL. MO~~ 
!97 0463 0'110 0110 /TAPE COMMAND 
398 0464 ?000 70'110 /WAST~ 
399 0465 0~02 PDP IP MOQE 
40i 0466 1010 TAO K~001 /GET MISC STATUS 1 TO AC 
40i 0467 6151 L.MR IL.CAO MAINTENANCE REGISTER 
40~ 04?0 7~00 Cl.A C~I. /Cl.EA~ AC1I. 
41113 04?'1 6154 )(F'A /RUD STATUS 
404 04?2 e<U6 AND KUH /SAVE IN PROCAESS BIT 
4raS 0473 1~~~ SU Cl.A /WAS lT SET 
41~ 0474 4,H JMS 1 N£RROA /TEST Ot<AV 
40~ 0475 4~37 JMS l ERROR /TEST F'AILED 
408 0476 5!10 L.1M00~ /ERRO~ MESSAGE 
499 0477 ""2 Hl.T /ERROR HALT 
41~ 0510 7~10 SKP Cl.A /EXIT 
411. 0H1 0~60 1.lPH~ /SCOP~ l.OOP 
412 I 
4H /DOES TAPE PA£8ET l&;RO IN PROGRESS P'LOP M216' CS. 9 
414 I 
415 0502 4432 L.1PH8, JMS l HAlNTS. /SET NO PAUSE 
41~ 0!503 6141 I.. I NC IL. MODt 
41~ 0504 0710 0u0 /TAPE COMMAND 
41~ 0!505 1000 71800 /WASTE 
419 05S6 0002 POP /P MODE 
42~ 0507 4'2' JM$ TPEPRE /TRY ro CLEAR IN PROGR~SS 
421 21510 1010 TAO K6H0 /G!T MJSC STATUS 1 TO •c 
422 0511 6151 L.MR /l.OAO MAINT REGISTER 
42~ 0512 ?~00 CL.A CL.L. /CL.EA~ ACtL. 
424 0513 63.54 XF'R /Rf 40 STATUS 
42;) 0514 0066 ANO K2000 /SAVE IN PROGRESS BIT 
42~ 0515 7~'0 SNA Cl.A ID l 0 IT Cl.EAR 
427 0516 44~6 JMS I NERROR /TEST OKAY 
42~ 0517 4~H JHS I ERROR /TEST F'Ail.ED 
429 0520 5435 l.IM00~ /MESSAGE TAG 
430 0521 7402 ;.ii,. T /ERROR HAL.T 
431 0522 ?~10 SKP Cl.A /EXIT 
432 0523 0502 L.IP008 /SCOPE L.OOP 
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•n 
t434 I 
43~ /00[5 L.CSCMTB!BM•StARCH> ZtRO IN P~OG~ESS M11' C2~ PJN L.Z1M2 
436 I o' 0524 •025 1.IP009, JMS TP[PRE /~£RO EVERY THING 
438 0!525 4~32 JHS I MA INT1 /StT NO PAUSE 
4:5~ 0526 6141 L.INC It.. MO~f;; 
44~ 0U7 0113 0713 /TAPE COMMAND CMTB> 
Hl "'3" 7100 7~00 /WAST~ 
442 0531 ~i02 POP IP MODE 
•H3 0532 1U3 TAO t<.0"16 1sn AC TO Bl.OCK MARK 
444 0!533 41\~H JMS 1..0AOR /SET MARK WINDOW TO BM 
445 8534 1i61 TAO K6fiJ40 /SCT MlSC STATUS S. TO AC ANO TP1 
446 "535 6151 L.MR /1)SEARCH1 0> IN PROGRESS 
44~ 05!6 N00 Cl.A CL.I. /Cl.EAR AC1I. 
44~ 15~7 61'4 xrR /READ STATUS 
449 n•0 0166 AND 1<2HI /SAVE lN l'ROGRUS BIT .. ,., 0541 .,~,0 SNA Cl.A /TEST .,1 0542 4436 JMS I NERROR /TEST OKAY 
4'2 0543 4437 JKS I ERROR /TEST F'A!LED 
45.S n•• 504 I. I H00! /HtsSAG£ TAG 
45~ 1545 7~02 ML.T /ERROR HALT 
455 1546 ?610 SI-.? Cl.A /EXIT 
4'~ 1547 9~24 L.!PH? /SCOP~ L.OOP 
457 I 
458 /DOES M!!5 C2' PINS N211'21~2.s2 CLEAR IN PROGRESS 
459 I 
46~ 0550 4025 L.1P010, JMS TP£PRE li!ERO tVERYTHlNG 
461 05'1 44H JMS I MAlNT1 /SET NO PAUSE 
46.2 0552 6141 1..INC IL. MOQE 
463 0553 1712 0712 /stT TINR 11 C1> 
464 1554 7i00 '"'"" /WASTE.: 
46~ 0555 ~~02 PDP /P MOQ£ 
46~ 0556 1"33 TAO Kia016 /GET BL.OCK MARK 
467 0557 4434 JMS 1.0AOR /SET MARK WINDOW TO BM 
468 0560 U55 TAO K0100 /GE;T ~t T FWD BIT 
469 0561 6152 TRC /SET DJRT TO rORWARD 
47·~ 05'2 ?300 Cl.A CL.I. /CL.EAR AC11. 
471 0563 1~71 TAD K~000 ;GET AC>TAC 
47~ . 0564 6151 U1R /~OAOMAINT REG 
4?3 0565. ?24~ CLA CMA /SET AC=7177 
47~ 0566 6154 XF'R /SE;T I•C 
U5 05,7 7300 CL.A c L. L. /Cl.EAR ACtl.. 
470 0570 1"35 TAO K0040 /GET Tp0,1,2 
47/ 0571 6151 LMR /1)9L.0CK 
47ij 0572 ?iH1 RAR CLL. /SET AC • 0020 
479 0573 6151 L.MR /SET 1..ce1 so WE CAN DECODE CM 
48~ 0574 ?~!Chi Cl.A CL.~ /CL.EM~ ACtl. 
481 0575 44J4 JMS l 1...0ADR /CL.CSE WINDOW 
482 0576 1035 TAD K0040 ;SET tp0,1 1 2 
48~ 0577 6151 I.MR /GEN !P0,l,,2 



/POP ... ;a TAPE· CONT~OL 1111.. PAR! J.lt MA_lNOtC ~211'!03GA•L PA\.~B \l.~41 a~-s~P-11 1~!55 ~.; u 
48~ 
48> 0600 7201 Cl.A IA~ /SU 9H 
4a6 0601 4~34 JMS l L.OAOR /Si:T MAR~ WINDOW TO CM 
487 0602 1035 TAO 1<0040 /GET TP0,1,2 
4~8 0603 6~51 LMR 11>CHKWRO 
489 06el4 111:H0 TAO K6HI /ADO MISC ST•TUS 1 TO AC 
490 0605 6151 L.MR /GENERATE TP01~12 0>IN PROGRESS 
49i 0606 7300 CL.A Cl..l.. /Cl.EAR AC1L. 
492 0607 6i54 Xf'R /READ CATA 
493 0610 ~066 ANO K2000 /SAVE IN PROGRESS BIT 
494 0611 7~50 SNA CL.A /TEST 
495 0612 44~6 JMS l NERROR /TEST OKAY 
496 0613 4437 JMS l ERROR /TEST F'AIL.£0 
497 0614 ,,16 l..1M"1.~ /MtsSAGE TAG 
498 0615 7402 Hl.T /ERROR HALT 
499 0616 1h0 SKP Cl.A /EXIT 
50~ 0617 0,50 L. l PIU~ /SCOP; L.OOP· 



.~~-~~ •f.Aj_[ C.QNT:RQL TtBT ID.ART U.1. ~IHQ,tc 1-l•D!tl~t. 
> ~.' ' • T 

;~ 
,,~ 

5..0A 

'"~ 5e6 
~H'7 
'0tl 
509 
510 
51i 
512 
513 

'1~ 

0620 4-4\52 
062,1 oi.ci·1 
062;2 0100 
062a'3 7:"00 
0624 '11ili12 
062-5 4025 
~~62<> 2115 
0.6 2 ·1 5.~2 k1 

I 
/DOES LIP PROGRESS rLOP GET 2EROEO BY TAPE PRESET 
11; THIS T£ST rAlLS THE COMPUTER Wll.L HANG UP WITH 
/NO TYPE OUT OUE TO TAPE PAUSE 
I 
1.IPe!11, JMS I 

LINC 
0100 
7RIU 
PDP 
JMS 
ISl 
JKP 

MAINT1 

lPEPRE 
REGA 
L.lP~U 

1sn NO PAUSE 
It. MOD~ 
/TAPE INSTRUCTION 1 SET PROGRESS 
/WASTE 
/P MOOJ: 
/~)PAUSE, 0>PROGRESS 
/DONE VET 
1R££iO 
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'1~ 
51~ I 
517 /DOES MU5 ca' PINS N2,p2,R2,S2 U:RO PROGR!SS fi"L OP 
51~ I 
51? 0630 4025 1..1P012, JHS TPEPRE /0)TA~£ CONE 
52~ r11631 44:52 JMS I MAlNT1 /SET NO PAUSE 
521 0632 6141 L.lNC IL. MOQE 
522 06~3 0712 0712 /SET !INR UJ<1> 
523 -- 0634 ;000 1000 /WASTE 
52~ 0635 ~~02 POP /P MOQ.t 
525 0636 1033 TAO KH16 /GET BLOCK MARK 
52~ 0637 4434 JMS t..OAOR /SET HARK WINDOW TO BM 
527 0640 1055 TAO K010Z /G'T !ET FWD BIT 
528 8641 6152 TRC /SET DIR ,WD 
529 0642 7300 CLA Cl.'9 . /CL.EAR AC1L. 
53! 0643 1~71 TAO K~i'~I /GtT AC>TAC 
53; e.1644 61'1 I.MR /L.OAD HAtNT REO 
532 8645 7240 CLA CMA /SU AC"1'1'1'1 
5H 0646 61'4 XF"R /SET !AC 
53~ 116•17 1:500 CL.A CL.1. /CL.EA~ AC1L. 
535 1650 1BH TAO KH41D /GET H•"•1t2 
5:5~ 1651 nu L.MR /OBL~CK 

'3? 1652 7110 RAR Cl.L. /SET AC • 1821 

':s~ 1653 61'1 L.MR llET l.Cl1 
539 8654 ?~90 CL.A Cl.I. /CL.EA~ AC1I. 
5d 06'5 •4~4 JMS l 1.0AOR ICL.OSE WINDOW 
5'41 C!9656 1835 TAO K0140 /SET !P81i12 
'4~ 0657 6151 I.MR /GtN TPfJ,,,,2 
543 0660 '1~01 CL.A lAC /HT QH 
544 0661 4434 JMS I L.OAOR /SU MARK WINDOW TO BM 
545 0662 1035 TAD KH4fl /GET !Pl,,,,2 
546 0663 6i,1 L.MR /1>CHDWRK 
,47 0664 61'1 L.MR /e)PROGRESS 
548 0665 H00 Cl.A Cl..L. /CL.EA~ AC1I. 
54~ 0666 1055 TAO K0100 /SET AC05 
550 0667 6151 LMA /SKIP ON TAPE OONE: ( 1) 

551 0670 7~10 SKP CL.A /RF;VE~SE 
552 0671 44~6 JMS 1 NERROR /TEST OKAY 
553 0612 4437 JMS I ERA OR /TEST f*Ail..EO 
554 0673 6025 L.lM012 /MESSAGE.TAG . 
!555 0674 74~2 HLT /ERROR HAL.T 
556 067"5 1610 SKP CL.A /EXIT 
557 0676 e~~~; L.IPIZ!12 /SCOPE L.OOP 



\ 

l/·ft0P•1Z .. htt ~DNTROL TEIT PART 11' HAJNOEC 11•DP••J. PAL~I YUi.. lf•tEP•?I· .1~d· PAI! lf 

, .. 
''! /TAPE 2 
568 I 
,61 /DOES M119,c22,r1,H1,J1,K11K21L.2,M21N~•P21 CL.UR TH£ IN PROGRESS rL.oP 
56~ I 
'6~ 0677 4025 L.IP0H, JMS TPl:PRt II EVERYTHING 
564 0700 4432 JMS I MAINT1 /S£T NO PAUSE 
56~ 0701 6141 LINC IL. MO'li: 
,66 0782 k17U 0712 /TAP£ $ET WR n.: CYCL.E 
567 0703 7;00 7000 /WAST~ 
56~ 0704 ~002 POP /P MOQE. l. l N Tl NR 09 (~) 

56~ 07"5 1i~5 TAO KH40 /SET f'OR TP2 
,70 g1H 61,1 l. MA /Gfl £Q GPC 0, > 

57; 0717 7~ltl~ CL.A Cl..i~ /CL.£A~ AC.f L. 
572 071fJ 1971 TAO KUH /GtT AC>TAC ,,3 1711 6151 L.MR /LOAO MAINT R!GlSTER 

''~ 0712 ?240 Cl.A CMA /S~T AQ 
575 0713 61,4 XF"flt /S£T TAC 
576 071,4 7310 Cl.A Cl.L. /Cl.EAR AC1 l. 
,7; 171, 1~n TAO KH16 /GET ~H 
578 1716 •~34 JM$ L.OADR 11.0AD WINDOW 
57~ 1717 1855 TAO KHH /SU 'wD ~ 
H! 172~ 6U2 TRC 1HT ~ORWARD 
581 1721 1See CL.A Cl..L /CL.EAR AC1L. 

-· .562 ra722 1035 TAO KH4fJ /SET TPl!J,1 1 2 
58~ 0723 61'1 l..Y~ /StT 9(.0CI{. STATE 
584 fJ724 ?i10 RAR CL.L IStT AC • HU 
585 0725 61'1 L.MR 1S£T I.CU 
58~ 0726 ?~~,, Cl.A CL.I.. /CLEA" AC12 
587 a121 44~4 JMS 1 L.OADR /SU WINDOW SMUT 
588 07;50 1035 TAO KH421 /S£T TpfJ,112 
;a~ 0731 6~'1 LMR /GEN TPB,i,2 
'9~ 0732 ?301 CLL CL.A IAC /SET AC 
59~ 0733 44J4 JMS 1 1.0ADR /SET CM 
592 0734 1035 TAO K000 /SET IP0,1,2 
593 0735 6151 L.MR /1) cHK wRD 
'9~ 0736 7J00 Cl.A Cl.I.. /CL.UR AC1I. 
59!) 0737 1011 TAO Kl,£100 /GET AC>TAC 
596 0740 61,1 LMR /LOAD MAINT REG 
59! 0741 7240 CL.A CMA /S£T AC 
598 0742 615.IJ XfR /SET TAC 
599 0743 7300 CLA CLL. /CLEAR AC1L 
600 0744 1110 TAO 1<0020 ;GET TPJ 
601 0H5 . 61'1 L.MR /0 IN PROGRESS 
60~ 0746 7300 CL.A CL.I.. /Cl.EAR AC1I. 
6e3 0747 1121?0 TAD K60"0 /GET MISC STATUS 1 TO AC 
6~4 0750 6151 LMR /L.OAO MAlNT REG 
605 0751 7J00 Cl.A CL.I.. /CL.EAR AC1L,. 

606 0752 6154 XFR /READ DATA 
601 0753 Lii~66 ANO K2000 /SAVE IN PROGRESS 
60~ 0754 765~, SNA CL.A /TEST 
609 0755 ~436 JMS l NERROR /TEST OKAY 
61~ 0756 4437 JMS I ERROR /TEST F"Ail..£0 
61.1 0757 5544 LI M013 /MESSAGE rAG 
612 0760 7~1212 Hl.T /ERROR HALT 



0761 7~1~ 
0762 0~'17 

SKP CL.A 
L. J PIU 

PALU V~41 

/EXIT 
/SCOPE LOOP 
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.j-. I 
4.1f 100[5 M119,C22 PlN P2 CL.EA" PROGRESS 'ti.OP 
_617 I 
~l~ 0763 4025 1.IPIU,, JHS TPEPRE /0>EV~RYTH?NG 
61? 0764 44J2 JM.$ I MA l NT1 /SET NO PAUSE 
62" 0765 6141 I.INC /J.. MOOt 
621 0766 0712 e112 ITAPt 
622 0767 700C 7000 IWAST!C MEMORY SPACE 
62·3 01;" 0iJ02 POP IP MOOE t.IN TINR 09 (0) 
62~ 071,l 1fl71 TAO ~~" 000 1GET AC>TAC 
62::> 077.2 6.1'1 t.MR /L.OAO MAINT REG 
62~ 0?'1Z> t24e CL...A CMA /SET AC•7717 
627 ,071.'4 6154 XfR /S_ET ! ACP1777 
62~ e.775 7j00 CJ.A Ct L, IC.I.EA~ AC tl. 
629 07;6 1-8~3 TAO K0016 /Gf!·T h 
U'P "'77 4~~4 JHi L.OAOR /j.OAO WINDOW 
631 la&il 1~'" TAD K~a.~0 1$.U !WO 
632 1£Y,1 6.152 TRC 1$£1' 'CAWARO 
63~ tai!2 7.~00 CL.A CL.L. /CL.EAR AC1L. 
63~ 1U~ 1N5 TAO KH40 IStT Tpl,T,2 
635 1#4 61'51 L.~ 1SCT IL.OCI< ·STATE 
63~ HJ.IS 7.1"4 CLL. RAL, IHT !P3 
637 1e66 6t51 I.MR /~f;NE~ATE TP3 
638 1MJ7 7~0 Cl.A Cl.L. /CL.EAR A.C, .L 
63~ 101il 44~ JMS I L.OAOR /C'9EAR MARK WINDOW 
64"' 1011 1,~, ThO K~flJ-UI /SET FOR TPZ, 1, 2 
64l 1012 6.151 LM·R /GENERATE: TP01 1, 2 
642 1013 7~tU Cl..L Cl.A IAC /SET AC•1 
643 1014 44.14 JMS I 1.0AOR /SET CM 
644 101·5 1H5 TAO KH4S /StT TPl,1,2 
645 UJ1b 61'1 I.MR /1)CHK WRD 
64~ 1017 7~00 CLA Cl..L. /Ct.EAR ·ac,2 
647 1020 1071 TAO K1000 /GET TAC> AC 
648 1021 61'1 1..MR ft.CAO MAINT REG 
6~9 1022 7240 CL.A CMA /StT AC•7171 
650 1023 6154 XPR · 1'--5 ET UC 
651 1024 ?~00 CL.A Cl.I. /Cl.E.A" AC1I. 
652 102-5 1110 TAO KH20 /GET TP~ 

653 1026 6151 L.MR !0>PROGRESS 
65~ 1027 7300 Cl.A Cl..~ !ti.EAR ACd. 
65b 1030 10,, TAO K0100 /SET AC05 
656 1031 6151 LHR /SKIP ON TAPE OONE 
651 1032 761i SKP CL.A 
658 UJ33 4436 JMS I NE RR OR /TE.ST OKAY 
659 1034 4437 JMS I ERROR /TEST F"AIL.ED 
66~ 1035 5~67 LI M0l' /MESSAGE TAG 
661 1036 7~02 HLT /ERROR HAl.T 
662 1037 ?61~ SKP CL.A /EX IT 
66~ 1.2140 1;.,1763 Ll P015 ISCOP~ LOOP 
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66~ I 
66~ /DOES H11~ C1~1PJNS H~1J11K1 WRITE CYQLE ~I> Cl.EAR IN PRO~A[SS 
666 I 
667 1041 4025 L.1PU7, JMS TPEPRE /OEV~PIYTHlNG 
668 1042 4~32 JMS 1 MAINT~ /SET NO PAUSE 
66? 1043 6141 L.lNC IL. MOOt 
670 1044 ~716 0716 /SET TlNR "9 CS.> 
671 1045 7~00 7~91 /WAST~O MEMORY 
672 1046 0002 PDP /SU WRITE CYCl.E 
673 1047 10n TAO K0016 1GET BM 
67'4 1050 4~~4 JMS 1.0AOR ISCT WINDOW TO BM 
675 10,1 1011 TAO K1000 !GET AC>TAC 
67~ 1092 61'1 L.MR /L.OAO MAlNT REG 
67 l 1053 1~~~ CLA CMA /HT ACR7117 
678 1054 61,4 XFR /SET TAC'14177' 
67~ 1055 7300 Cl.A CL.L /Ct.EAR AC1L. 
680 UJ56 11156 TAO K12H /GET QI REC TI ON BlT 
681 1U7 61'2 TRC /SU DIRECTION F'ORWARO 
682 1060 ?300 CLA CL.L, /Cl.EAR ACtL 
68~ U61 1@35 TAO K~B40 1StT ~p FOR TP.1TP1,TP2 
68~ 1062 61'1 1..MR /1)SEARCH1 1>BLOCK 
68~ 1063 ·344 CL.A CHA Cl.L. RAL /SET AC•777hCM '1 . 
68~ 1064 44~4 JHS I L.OAOR /SET IURK WINDOW TO BL.OCK MARK 
687 1065 1035 TAO KH48 /HT UP FOR TP2 
688 1066 6U1 I.MR /5,)CHK WRO 
68~ 1067 61'1 L.MR /l)WR.1.TE CYCLE 
690 1070 '201 Cl.A lAC /SfT RWO BM 
691 1071 4434 JMS I 1.0AOR /SET MARK wlNOOw 
694:! 1072 1i~5 TAO KH40 /SET UP roR TPl1l12 
693 1073 7344 CL.A CL.I. CMA.RAL. /S£T AC•7776•CM 
69~ 1.074 44'34 JHS I 1,.0AOR IS!T MARK WINDOW TO CM 
695 1075 1035 TAO KfiH40 /SET roR TPl,TP1,TP2 
696 1076 61,1 LMR /SET i>CMK .. wRD 
697 1077 ?110 Cl.L. RAR /StT AC•0~20 
69~ 1100 6151 I.HR /GtN Tp3,TP4 
699 1101 1300 CL.A Cl.L. /CL.EAR AC1L. 
7""' 11'!12 1010 TAO K~000 /GET MISC STATUS I TO AC 
701 1103 6151 L,MR /LOAD MAlNT REG 
702 1104 730<1 CLA CL. L. /CL.~AR ACtL. 
703 1105 6154 XF'R /READ DATA 
70 4 1106 0066 ANO K2~00 /SAVE lN PROGRESS FL.OP 
105 1107 7640 SlA CL.A /TEST 
70~ 1110 4436 JMS 1 NERROR /TEST OKAY 
70~ 1111 4~H JMS I ERROR /TEST F"Ail.ED 
708 1112 5611 LI M017 /MESSAGE TAG 
7~~ 1113 7402 !'fl. T /ERROR HALT 
71~ 1114 76111, SKP Cl.A /EXIT 
711 1115 1041 LIP017 /SCOPE LOOP 



,.,o,-..i. UJt: -OoNTR'OL TllT ,..",. I It MAlNDCC ll•DHA•L 

I 712 
71J 
114 
?15 
716 
111 
71U 
719 
72~ 

/DOES CL.EAR TAPE ~ORO AND STW WORK 

72i 
722 
72.j 
124 
125 
726 
127 
728 
724' 
736 
73i 
732 
733 
73~ 

1116 4U5 
1117 6141 
1120 04'7 
1121 eh1 
1122 "'017 
112J era02 
1124 16'0 
1125 70'40 
1126 uu 
1127 0477 
uU kJi17 
1131 0117 
1132 0102 
113~ 7690 
11J4 HU 
113, 4437 
llU 5itt7 
1137 7482 
1141 1610 
1141 1116 

I 
L.IP01~, JMS TPEPRE 

L.lNC 
STW 
COM 
COM 
PDP 
SNA Cl.A 
CMA 
L.INC 
STW 2~ 
COM 
COM 
POP 
SNA Cl..A 
JMS I NERROR 
JMS I ERROR 
L1M018 
HL.T 
SKP Cl.A 
L. l P018 

/G£NE~ATE TAPE PRESET 
/GO TO L.INC MODE 
;SKIP ON TAP£ WORD 
/SET AC TO CLEAR LATER 
/SET OR CL.EAR 
/GO TO 8 MOOE 
/TEST lr•7777 IT SKIPPED 
/ERROR AC•H00 
/GO TO L.INC MOOE 
tSTW •2f/J 
/Sil AC TO CL.EAR L.ATER 
/SET OR Cl.EAR 
IGO TO 8 MOOE 
/TEST ,OR ALL 8001 
/A~~ ~000 NO ERROR 
/TROUBL.E 
/MESSAGE 10 
/E~ROR HA1.T 
IUlT 
/SCOPE MODE 
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735 
736 I 
737 /DOES TAPE WORD F'UNCTION 
736 I 
739 1142 1056 L.IPtU9, TAD K02H /SET AC"4(1) 
740 1143 6152 TRC /Gl:NERATE CL.£Alil TAPE WORD 
741 1144 44~2 JMS 1 HAINn, /HT NO l'AUS£ 
742 1145 6l41 I.. I NC /TO LM00£ 
74~ 1146 e110 0110 
744 1147 7000 7000 /RO'C Y 
745 1150 0457 STw /STW SHOULD NOT SKIP 
74b 1151 0f"17 COM /lT DJON'T SO SET THE AC 
74? 1152 0@17 COM /CL.EAR AC lF IT DIDN'T SKlP 
748 1153 0002 POP /GO TO 8 MOOE 
7t49 1154 ?~40 SU CL.A /TEST POR AL.I.. IEROS 
7'~ 11,5 7140 CHA /EAROR AC•1717 
751 1156 6141 L.lNC tGO TO I.INC MODE 
752 1157 0~77 STW 2~ /STW ~MOUL.D SKlP 
753 1160 0017 COM /UT AC TO 7777 
754 1161 0h7 COM /CL.EAR IF NO SKIP 
ns~ 1162 0~02 PDP /00 TO 8 MOOE 
75~ 1163 7640 Sh CLA /TUT FOR AL.L. IEROS 
757 1164 4436 JHS 1 NE RR OR /NO ERROR 
758 1165 4~~7 JHS 1 ERROR /ERROR 
759 1166 5666 ····l..lMH9 /MESSAGE TAG 
76~ 1167 7402 Ht.T /ERROR HAL.T 
76~ 1170 7~10 SKP Cl.A /SCOP; l..OOP 
762 1171 1H2 LIP01~ /ERROR HAL.T 
763 



7't~ 
74-5 I 
766 /DOES l..CH ANO LC01 CONTROi. TAPE WORD 
761 I 
76~ 1172 4025 1..lP022, JMS TPtPRE /StT !APE WORD 
769 1173 103~ TAO KH16 IGtT BL.OCK MARK 
770 1174 4434 JMS L.OAOR tSET MARK WlNOOW TO BM 
77i 117'5 1).,10 TAO K~!320 /GET Tp3,TP4 TO SET L.INE QOUNTERS 
772. 1176 61'1 I.MR /SET BOTH LINE COUNTERS 
773 1177 711d4 Cl.L RAL. /SU UP F'O~ TP0 
774 1211lJ 6151 I.MR /GENERATE TP01TP11TP2 
775 12'11 1110 Cl.L. Rt;. /SET UP f'OR T?~ 

17~ 12fl2 6151 Lt-tR /TMlS CLEARS TAPE WORC 
771 1203 ;·316~ Ct.A Cl.I.. /C!..EA~ AC, I. 
778 1214 t141 LrNC · IL. "100t 
719 12-5 04·57 . srw /SMIP ON TAPE WORD 
78~ 121'6 kt~17 CQM /SIT IT 
781 129'7 11•11 CO'M /Cl.EAR IT 
79c 121.e ~H2 Pill' IP MODE 
78J 1211 7t'0 SKA Cl.A /H,:ST RESU~TS 
78~ 121'2 4i$iH JM'S I NERROR /TEST OKAV 
78~ 1213 44'~7 Jt+S I ERROR /TEST FA u.to 
78~ UJ.;4 ''"' LI'M02i /MtSSAGE TAG 
787 1215 14s2 ML.T /E:RROR HALT 
788 1216 7~10 SKP CL.A /EXIT 
78~ 1217 1112 LIP022 /SCOPE l.OOP 



) 
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791 I 
79~ /DOES TAPE BR~AK F'UNCTloN WITH <OM> 
792 I 
793 1220 4025 LIP024, JMS TPEPRE /0 EVERYTHING 
794 1221 4432 JMS MA lNU. /SET NO PAUSE 
19S 1222 1~~5 TAO K~,00 /GtT AC TO TMA 
794 1223 6151 I.MR /LOAD MAINT REG 
79~ 1224 N00 Cl..A Cl.I. /CL.EAR ACrl. 
796 1225 11?0 TAO C02.76 /PETCH THE TEST AOORESS 
799 1226 3116 OCA REGB /STORE ;oR TYPING 
a00 1227 1116 TAO REGB /F'ETCH IT 
e0i 12!0 6154 XF'R /SET !EST 40DRESS IN nu 
802 1231 6141 LINC /l. MOOE 
803 1232 0~10 0710 /SET TlNR 09 (iJ) 

89~ 1233 7000 7000 /WASTE MEMORY 
885 1234 0002 PDP IP MOOE 
80~ 1235 7~00 Ct.A CL.L. /Cl.EAR AC1L. 
H7 1236 1115 TAO REGA IF'tTCH DUA TO BE xn:Rto 
808 1237 3117 OCA REGC /STORE IT 
80~ 1240 1~71 TAO KUH /Gi:T AC TC TAC 
810 1241 61'1 L.HR /l.OAD HAlNT REG 
ui 1242 7240 Cl.A CHA /SET AC•77'17 
812 1243 61'4 Xf"R /HT !AC 
81~ 1244 ;~00 CLA CL.I. /CL.UR AC1l. 
814 1245 1133 TAO K01?116 /GET BH 
815 1246 4434 JMS 1.0AOR /SE.T BL.CCI< MARK 
a16 1247 10'5 TAO K0100 /GCT ~WO 
817 1250 6152 TRC /SET fWO 
81~ 1251 Nld0 Cl.A Cl.I. /CL.EAR AC1L. 
Bl~ 1252 1035 TAO K0040 /GET TP0,1 1 2 
820 1253 61'1 I.MR /GEN rpe,1,2 SET 81.0CK MODE 
821 1254 7~160 CLA ctl. /Cl.EAR 
a22 1255 1117 TAO .REGC /GET DAT A 
823 1256 104k'.l TAO K000"2 /ADO Two P'OR CORRECTION 
82~ 1257 6154 XfR /AC>TB 
82~ 1260 7~00 C!..A CL..1. /CLEAR 
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·~ 
I~ 1261 U.'3 TAO t<HU /GET QH 
H! 1262 44'34 JMS 1.0AOR 11.0AO WINDOW 
82~ 12u i.iu TAO K"840 /GtT TPl1112 
a30 1264 U51 ~MR /GO TO TAPE BREAK 
u; 12~5 7~00 I.A C~I. /Cl.EA~ AC, I. 
n2 1266 1176 TAO l,.OC176 IGET CCL.I. "176 
n~ 12(>7 ~~~4 DCA Rt GO 1STOR~ tOR TYPING 

83~ 121f 014 TAO REGO /F"ETCt:t IT 
6!5 1271 1~•1 CIA /N£GA rt 
6~£ 12n iu1 TAD ,~1EGC /SUBTRACT DATA SOURCE 
83~ 127~ ~50 SNA Cl.t /T&:ST 
S!S 1~74 5462 .JMI I PNTC /TUT OKU, NOW CMECt< TH4T TMA INCREMENTED ( .... 6) 

839 ~., J§ 407 JJltl I ER ROA /TEST F'A IL.EC 
84i 12.,• 51i5 1..lM02J /MESS4G£ TAG 
Ul 1277 7402 M~T /UROR HAI.; 
842 i:}H 1u0 SICf Cl.A /[UT 
943 1H~ ~fi0 L. tU~~ ISl:OP~ 1..001' 
84~ 131i T' 1.occ, TAQ K70021 /tU:T COMM ANO "TMA TO AC'' 
80 13 .'• 6 '1 I.Mal IL.OAO IT 
84~ Ulj ?. ~121 Cl.A CL.I. 
847 1~12. 6U4 XFl!I /GET THA 
84! 1~ ~ ~3.17 OCA REGC /SAVE F'OR TYPING 
149 1u1 1i.J7 TAO K177 /GET WHAT IT SMOUL.0 eE u• 1311 7,41 cu /NEGATE 
8'1 13H 1u1 TAO REGC /SUBTRACT wHAT IT Is 
852 131~ ?~!i,0 SNA Cl.A /EQUAi.? 
853 13~~ "4~6 JMS I NERROR /YES 
85~ 131 4~ 1 JMS I ERROR /NO 
855 1345 ~'1'2 TM4TB /MtSSAGE UG 
8'~ 13U 740i Ml.T /ERROR HAl.T 

8'? 131.7 7~10 SK!i CL.A /EXIT 
8~~ 1320 1~20 LIP02~ /SCOPE LOOPJ IS~ LOOP 



PAI.le Vlt11 

659 
860 I 
86i ITC12 ... l•t.CX TAPE EXTENDED OPERATIONS !MARK FLOP> 
662 I 
86~ H21 4025 t.CX00~, JHS TPEPRE /0 EVg.RYTi1tNG 
86~ 1322 H15 TAO REGA IGtT A TEST NUMBER 
865 1323 SIH6 ANO K0200 /UVE MARK BIT 
86~ 1324 3:U6 OCA REGB /STORE: TEST 9 IT 
867 1325 1116 TAO REGS 1rETcti:t B 1 T 
868 1326 6141 I.INC IL MOOE 
86? 1327 0001 AXO /l.OAO MARK BIT 

. 87t1 1330 0011 Ci.R /Ct.EAR AC1L. 

87~ 1331 "021 XOA /READ EXTENDED OPS REGISTER 
872 1332 """2 POP IP MOOE 
873 1333 0H6 ANO K0200 
874 1334 U17 OCA R£GC /STORE roR TESTING 
87S 1335 11.17 TAO REGC 1rETC~ RETURNED DATA 
87! 1336 7~~1 CIA /NtGATE 
877 1337 1116 TAO REGB /SUBTRACT DATA SOURCE 
87! U40 7~'" SNA Ct.A ITtST RESUi.TS 
879 1341 4,H JMS I NERROR /TEST OKAY 
aae 1342 4417 JHS l ERROR /TEST rA 11.EC 
H~ 1343 5746 L.CMIH~ /MtSSAGE TAG 
882 1344 7402 Hl.T /ERROR HALT 
883 1345 7~18 SKP Cl.A /E>C IT 
ee4 1346 1~21 1.CXH~ 1SCOP; l.OOP 
ee5 I 
88~ /DOES TAPE PRESET ~ERO THE: MARK F'LOP 
881 ./ 
eea 13'47 1056 1.cxe01, TAD 1(0200 /GET AC05 
889 1350 61U LINC IL MODE 
890 1351 0001 AXO /SET MARK fl.OP 
89i 13,2 0002 PDP t? MOOE 
892 1353 4025 JMS TPEPRE /GE:NERATE TAPE PRESET 
89.5 1354 6141 l.INC IL "1QUE 
a94 1355 0021 XOA /READ EXTENDED OPS REGISTER 
895 1356 0002 POP /P MOOE 
896 1357 "'056 ANO K~2021 /SAVE MARK BIT 
89l 1360 7650 SNA Cl.A /TEST 
898 1361 -44J6 JMS l NERROR /TEST OKAY 
899 1362 4~37 JMS I ERROR /TEST f"AILED 
90~ 1363 5762 LCM001 /MESSAGE TAG 
901 1364 ?402 HLT /ERRC~ MALT 
92~ 1365 7~16 SKP CL.A /EXIT 
903 1366 1347 LCX001 /SCOPE L.OOP 



/J'Rf ~1~! !~_P,~ P~N1tAA.J.. 1;,JjT PART JI, H,AJtiQ~CP. ,;.J-!D..lA~-J. 

?·"·: Pff' I 
,,~ 1rc12•SeLIN M113,B26, PINS P11Rl,S1CTAC•7777•FW0) 

I 
'i~I 
9j~ 
919 
9111' 
911. 
912 
h3 
914 
915 
910 
917 
91$ 
919 
92• 
921 
922 
923 
924 
925 
926 

/DOES THE GATE RESPOND TO 'ALSE INPUTS <TAC•7777 AND DIRECTION•REVERSE 

'2' 92! 
929 
931 
9~i 
932 
933 
934 93; 
936 
9~i 
938 
939 
941D 
94+, 
94< 
943 
944 
945 
946 
947 
948 
949 
95~ 
951 

1422 
1423 
1424 
1425 
1426 
1427 
1430 
1431 
14J2 
1433 
1434 

4~25 
4432 
6141 
070~ 
70021 
0002 
1n~ 
44H 
1071 
0.51 
73k'C 

I 
L. I NHI~, 

I 

JMS 
JMS I 
I.INC 
0700 
10ee 
PCP 
TA,O 
JMf 
TAO 
t.Ha 
Cl..• CMA 
X'flt 
ANO 
l.MR 
Cl.A CL.L. 
)(,flt 
ANO 
OCA 
TAO 
TAO 
SNA CL.A 
JMS I 
JHS I 
L.INMX~ 
HLT 
SKP CL.A 
L. I NH~ 

TPEPRE 
HA INT1 

K0i'16 
L.OACR 
KUH 

K~70fJ 
REGB 
REGS 
M1000 

NERROR 
ERROR 

/Cl.EAR THE WO~LO 

/SET NO PAUSE 
II. MOOE 
/SET MTB, NOT 
/~ASTE 
IP MOOE 
/G_E:T BL,OCK MARK 
/SET WINOO~ ro·e~OCK MARK 
IG.tT AC TO TAC 
/~OAO MAINT REG 
/SU AC•7717 
/StT TAC•000~ 7777,NOT 
/STATts TO AC ANO GENERATE 
/~OAD MAINT REC TRY TO SET 
/Cl.EAR AC1J. 
/READ MAJOR S!ATES 
/SAVE MAJOR STATES 
/STOR; DATA 
IF'ETCM DAT A 
/SUBTRACT SEA~CH MOD£ 
/TEST 
/TEST OKAY 
/TEST F'Ail..EC 
/MESSAGE TAG 
/ERROR HAL.T 
/EXIT 
!SCOP~ LOOP 

/DOES THE GATE RESPOND TO (TAC•0iee AND DIRECTlCN•ro~~AqD) 

I 
L.lN00Z, JMS 

JMS I 
L.INC 
0700 
71Z100 
POP 
TAO 
JMS 
TAO 
I.MR 
CL.A CLL. 

TPEPRE 
MA l NT1 

K0016 
LOADR 
1(1000 

/CL.EAi'( THE WQRLC 
/Se:T NO PAUSE 
IL. MODE 
/SET "4TS .. ~OT 
/WASTE 
;P MQUE. 
/GET t:fM 
/SfT MARK ~INOOk TO 0M 

/GET AC>TAC 
/~JA~ ~AI\T R£Gl~T~; 

/CL.EA~ AC1L 

TPl"'1T 11TP4' 
BLOCK 



/POP•;a TAP-I -CONTROi.. Tt,$.T . PAR, T 111 MAlNOtC 12•C3GA•l. PAl.10 vl41 14•SEP ,,. 70 1,155 PA'IE. 27 

9,2 
953 1435 6154 xrR /SET TAC " 1771 
954 14-36 1~55 TAO K~U0 !G&:T [WO BIT 
955 1437 61'2 TRC /SET F'ORWARD 
95~ 1440 ?300 Cl.A Cl.L. /CLEAR AC1L 
95/ 1441 1~22 TAO K~44'0 i1RY !O SET B~OCK HOOE 
958 1442 6151 LMR /GENER,\TE TIMING 
959 1443 7300 CL.A CL.I. ;Cl.EAR AC1L 
96~ 1444 6~'4 XFR /READ DATA 
961 1445 0123 ANO K3700 /SAVE SIGNif lCA~T DATA 
962 1446 3116 OCA REGB /STORE DATA 
963 14'47 1116 TAO REGB /F'£TCH DATA 
964 1451 1125 TAO M:l,000 /SUBTRACT SEARCH MODE 
965 14!11 7650 SNA Cl.A /TUT 
96~ 1452 4•36 JMS I NERROR ITtsT OKAY 
967 1453 .... 37 JMS l ERROR /TUT BAO 
968 1454 6966 L. I NMx2 /MESSAGE TAG 
96cj 1455 7402 Hl.T /ERROR HAL.T 
971 14,6 1610 SKP CL.A /EXIT 
97i 1457 1422 L. INH2 /SCOPE LOOP 
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tn 
'73 I 
97~ /DOES M121 82~ V21R2,Si GENERATE TP3,TP4, 
975 I 
976 1460 4~25 1.. TT004, JMS TPEPRE /0)EVERYTHING 
977 1461 1'~3 TAO Ki>i116 /StT BM 
976 1462 4~~4 JMS L.OAOR /SE:T MARK w I t~DOW TO Cll..OCK MARK 
97·9 1463 112'·"' TAO 1(0250 /SET MARr<, NO PAUSE, MAI NT 
96:~ 146 .. 6-141 t.INC 11. MOOE 
981 146! 0t0i AXO /SET ACX 
962 146'6 d02 POP /P MOOE 
983 1467 1+10 TAO ;\0~20 /SET !P3,TP4 
994 14'7• 61'1 L tit.A /L.OAD MAI NT REG 1SET LC~l1L,C0i0 

985 1471 ?i-04 RA1.. Cl.:,. ;S.£T Tpll,TP1,TP2 
986 1472 7Si0 C~A Cl.L. /CL.EAR AC IL. 
9!l 103 1f70 TAD KUH /GtT MISC 1 TO AC 
988 H'74 6151 LM" /LO-AD MAINT MOOE 
98? 1475 7~00 C\.4 Cl.I.. /Cl.EAR AC 11.. 
990 147' 6154 XF'lil ;RE:AO STATUS 
99i 1477 "'72 ANO 1<0400 /SAVE 1.c01 
99~ 151• 76'0 SN4 CL.A 
993 15'1 

,,., JHP ••• 
994 151'2 2u0 JSI RE Gr /WAIT 
995 1H3 ,2.15 JMP ,•6 
99~ 1514 7!10 SKP Cl.A .. 
997 1515 44H JMS I NE:RROR ;TEST OKAY 
998 1536 44~7 JMS I ERROR /TEST FAILED 
99~ 1597 6105 l.TM00~ /MESSAGE TAG 

1011 151'!1 7402 HL.T /ERROR HALT 
lHl 1511 76-10 SKP CL.A /EXIT 

. +H~ 1!512 1~60 L. TT00~ ;SCOP~ LOOP 
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1003 
10fa4 /TAP£ 3 
1005 1rc12-e~Lcs TAPE CONT STATES • INST 
in6 I 
100? /CAN WE GO 101.E TO SEARCH 
1H8 I 
100? 1513 4025 1..cs00~, JMS TPEPRE 10 M•JOR STATE G£NER~TOR 

101~ 1514 -4432 JMS l MA I NT1 /SET ~O PAUSE 
1011 1515 6141 I.INC IL. ~00£ 

1012 1!316 "'700 0700 /TAPE COMP1Af'.40 USt.D T'J SET .. 
1113 1517 7000 7000 /IN PROGRESS 
lfU4 1520 0002 POP /P MOUE 
1u5 1521 1i22 TAO K4441l! /GENERATE TPl A~D SET STATES TO AC 
101~ 1522 6151 L.MR /THIS SHOUL.0 SE;T SEARCH 
~01~ 1523 7300 Cl.A Cl.I. /Cl.EAR AC1L. 
1016 1524 6154 XF'R /TRANSrER STATES TO ~c 

111~ 1525 0123 ANO K3700 /SAVE STATES 
~02~ 1526 3116 DCA REGS /STOR; FOR TYPING 
102; 1527 1116 TAO REGB /F'ETCH IT 
1"22 1530 1125 TAO M1000 /SUBTRACT SEA~CH MODE 
112~ 1531 7~50 SNA CL.A /WERE wE lN lDl.E MOuE. 
112~ 1n2 4436 JMS I NERROR !TEST OKAY 
1125 1H3 44~7 JMS l ERROR /TEST FAIL.ED 
lf2~ 1534 6131 L.CMX0~ /MESSAGE TAG 

. -ll:l 1'~5 7~02 Hl.T /ERROR HAl..T 
1e2e 1536 ?~10 SKP CL.A /EX IT 
1"2~ 1537 1~13 t.CS00~ /SCOPl LOOP 
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lHI 
1Hl I 
1132 /DOES SEARCH TO 81,.0CK ~ORK 

111l I 
104 1!540. 41125 LCS001, JMS TPEPRE 10 MAJOR STATE GENERATOR 

1H~ 1541 4~12 JMS l MAlNTl /SET NO PAUSE 
ui~ 15~2 6141 I.INC IL MOOE 
1e:J7 1543 0100 S11U /MTB,NOT 
11136 1544 ?000 7000 
1n9 1545 0802 POP /P MOOE 
1040 1546 1033 TAO ~~ ~~016 

11!4J. 15-47 f 4J4 JMS LOA DR 
1942 1550 i055 TAO Kl.110ii) /GET FORWARD BIT 
1043 15'1 6U2 TRC 1s£T n.o 
1144 1552 7,00 Cl.A CL.!.. ICL.EAM AC1I. 
1us 1553 1111 TAD K10H /GET AC TO TAC 
1846 1554 61'1 I.Miit /SET "IAJNT IR TO AC TO TAC 
1U7 155' ?240 CL.A CMA 1SET AC•7777 
104~ 15S6 U54 XF'J~ /SET TAC•7777 
1(149 15'7 7$00 CL.A Cl.I. /CL.EAR AC1l. 
1"50 1561 1122 TAO K4440 /SET STATES TO AC GENERATE TPl,~~~ 

105i 1561 61'1 L,M·R /l.OAD MAINT ANO GENERATE T Pt;, TP: ..:2 

1152 1562 7300 Cl.A Cl. Li /CJ.EAR AC1I. 
115~ 15'3 61'4 xn~ ;READ STATUS 
1154 1564 Jl16 DCA REGS /STORE fOR TYPING 
115; 1,65 1116 TAO REGS /F'ETCH IT 
1"56 15'6 0123 ANO K370~ /SAVE MAJOR STATES 
1057 1567 1124 TAO M0400 /SUBTRACT BLOCK MODE 
ieiss 1570 76'0 SNA CL.A !TEST 
1859 15z1 44H JMS l NERROR /TE:ST OKAY 
1961 1572. 4~37 JMS I ERROR /TEST FAILED 
U61 1573 6H7 LCMX01 /MESSAGE TAG 
l06i:! 1574 7~~2 Hl.T /ERROt1 HAl..T 
106~ 1575 ?~10 St<P Cl.A /EXIT 
1064 1576 154@ L.CS001 /SCOPE LOOP 
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1065 
i,06~ I 
11U7 /DOES SEARCH TO TURN ARQUNO F"UNCTIO~ 

12168 I 
;06~ 1577 4~25 1.cs00~. JMS TPEPRE Ill MAJOR STATE GENERATOR 
1a1~ 1600 44a2 JMS I MA1NT1 /SET NO PAUSE 
1071 1611 6141 1.. I NC II.. MOOE 
~07~ 1602 0703 0703 /MTB 
1073 1603 ?000 7000 
1074 1604 0002 POP IP ~ODE 
112175 1605 1~33 TAD K0016 /GET tH1 
ir;n6 1606 4434 JMS l.OADR /LOAD wINDOw 
1017 1607 1071 TAD K1000 /GET AC TO TAC 
1~'78 1610 61'5 l.MR XF'R IStT !AC•7777,NOT 
1079 1611 7~00 Cl.A CL. I. /Cl.EAi~ ACIL •. 
1"80 1612 1122 TAO K44440 /SET STATES TO AC GENERATE TP11TP2 
1"81 1613 6151 L.MR 1S£T QOMMANO ANO GENERATE TIMING 
10ac? 1614 7~~J0 Cl.A c I. L. !CL.EAR AC1L 
1ru3 1615 6154 XF'R !TRANSF"ER 
1084 1616 0123 ANO K3700 /S4V£ MAJOR STATES 

1"e' 1617 311-6 OCA REGS /STOR; FOR TY?ING 
1186 162" 1116 TAD REGB /FETCH FOR TYPING 
119? 1621 1150 TAO M~U0 /SUBT~ACT TURN AROUNU 
lH! 1622 7~50 SNA Cl.A /TtsT 
1189 162:5 4436 JMS I NERROR /TEST OKAY 
1090 1624 4~37 JMS l ERROR /TEST 
ie9i 1625 6165 l.CM002 /MESSAGE TAG 
1"92 1626 7402 HL.T ;ERROR HALT 
109.S 1627 ?~10 SKP CL.A /EXIT 
ii94 163" 1577 L.CS002 /SCOPE 1..00P 
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J.,Jf:J 
1196 I 
1:1,1 IOOES TURN AROUND TO IDLE WORK 

1fJ9"' I 
10~ 16~U 4~;?' 1..CH0~, JMS TPEPRE /0 MAJOR STATE GENE.RA TOR 
111~ 1n2 4!H JMS I MA l NTl /SET NO PAUSE 
111~ 16~3 041 I.INC ll. MOOE 
11,2 16J4 '170~ 07213 /SET MTS 
11e:s 16'5·~ 1100 7210" /SETS IN PROGRESS 
11qJ~ 16a~ 00ea POP IP MOOE 
11i5 1~J' 1e~:s TAO .. ,:,1016 /GET BM 
~10~ 1U:il 4434 JMS l..OAOR /St:T WINDOW TO BL.OCK MARK 
1187 16~'- 1i22 TAO 1(4440 /IOJ..E TO SEARClol TO TURN ARQU 1•C 

11,a ;t.61? uu I.MR /GEN£RATE TP1,TP2 TO SET TU Rt,· AROU·~D 

111·? 16•$ U'1 l..M-R /TRY TO GO TO 101..E: 
ui• l,644 7J00 Cl.A CL.I. /CL.EAR ACt L.lNK 
1111 1••• Ul54 XF'tt /Rt AO STATUS 

~11~ 160 .,.,23 ANO 1'(~7i:'0 /$AV£ M4JOR STATES 

1113 16-'7 U16 OCA RECB /$TORE F'OR TYPING 

111~ UH uu TAO R~GB IF'ETCl't 
111~ 16U U'l TAO M21i100 1$U8TRACT r o 1.. e: MODE 
1116 u•§ 700 SNA CL.A /TEST 
~lp 16f ·~~6 JMS I NERROR /TEST OKAV 
1ua 1614' 443? JMS I ERROR /TEST FAIL.£0 
1119 165' 62#6 LCM00J /MESSAGE 1'AG 
1121 16,9 7!k.12 HLT 1ERRC~ HAL.T 

112~ 1617 7tl.0 Si\P CL.A /EXIT 
11a2 100 101 LCS003 /SCOPE LOOP 
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1123 
i12~ I 
1125 /DOES BLOCK TO CHK WRO wORK 
1126 I 
1127 1661 4~25 1..cs~rn~, JMS TPEPRE 10 MAJOR STATE GENt:.R"" TOR 
i12~ 1662 4,32 JMS I MA 1 NU !SET NO PAUSE 
112? 1663 6141 L.INC ll. "IOCt 
11:50 1664 076~ 0700 /MT8,fl40T 
113i 1665 7000 ?000 /SET IN PROGRESS 
1132 1666 0002 POP /P MODE 
i133 1667 1033 TAO K0016 /GET SM 
iu~ 1670 4434 JMS 1.0ADR /SET Bl.CCI< MARK 
1!35 1671 1055 TAO K0100 /SET F"WO BIT 
113~ 1672 6152 TRC /SET f ORWARO 
1137 1673 ?300 Cl.A Cl.I. /CLEAR AC1I. 
11~~ 1674 1011 TAO K1k'00 /GET 4C TO TAC COMMAND 
H3~ 1675 6151 I.MR /L.OAO t4AINT REG 
114~ 1676 7240 CLA CMA /SET AC=7777 
11411 1677 6154 XrR /SET TAC=17?7 
1142 1700 ?~00 Cl.A CL.I. /CL.EA~ AC1L. 
1143 1781 1122 TAO K4440 /GE~ERATE TP21TPl1TP0 
1144 1792 62.51 L.MR /AND SET STATES TO AC SETS BL.OCK wo"c 
i14S 1703 N00 Cl.A CL.I. /CL.EAR AC1L. 
ii46 1714 4,34 JMS I 1.0AOR /5£T WJNO, 
1147 17eJ5 1935 TAO KH40 /GET TP0 
1148 1706 6151 L.MR 
i149 1707 ;201 CL.A IAC /SET Ct-t 
1150 1710 4434 JMS I L.OADR ;SET iii l NO Ow TO CHECK MARK 
il5i 1711 1~22 TAO K1t440 /SET UP FOR TP2 
i152 1712 6151 1.MR /LOAD f"IAINT RE:G 
1153 1713 NH Cl.A Cl.L. /CL.EAR AC1l. 
1154 1714 6154 )( F' R !READ STATUS 
i155 1715 ei2:s ANO KJ100 /SAVE MAJOR STATES 
1156 1716 :S116 DCA REGB /STORE F'OR TYPING 
1157 l.717 1116 TAO REGS /F'ETC"4 IT 
1158 1720 1152 TAO M0200 /SUBTRACT CHECK ~ORD 

1159 1721 7650 SNA CL.A /TEST 
116~ 1722 4~36 JMS I NERROR /TEST OKAY 
iui 1723 4·437 JMS l ERROR /TEST F'All •. ED 
1162 1724 6226 LCM1210~ /~ESSAGE TAG 
116j 1725 7~02 tH. T /ERRO~ HALT 
1161 1126 7610 Sl<P Cl.A /EXIT 
1165 1727 1~61 LCS00' /SCOPE LOOP 
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116~ 
116? I 
1168 /DOES CHI< WRO TO I Ol..E lriQRI< 
1169 I 
117~ 1730 402'5 i.CS00~, JMS TPEPRE I e; ~1AJOR sun: GU~E:R.t\ TOR 

1171 1731 4~32 JMS I MAI~T1 /SET ~o PAUSE 
1172 1732 62.41 L. I NC IL ~cilE 

117~ 1733 {6700 0700 /M.Ta,NOT 
11?4 1714 7~00 ?000 /SET 11'1 PROGRESS 
1175 17'5 ge-02 PDP /? i'iQ0£ 

1.17~ 17"36 1033 TAO K~016 /SET "~. 
1117 1111 4434 JMS LOA DR /SET MARK WINDOW TU 8L.OCK MARK 
1178 174" 1i'5 TAD K01H /SET FwD BIT 
1179 1741 .. .,2 TRC /StT f CRWARO 
ilal 1742 t3e0 Ct.A cu. /Cl:.EAR ACd .. 
1181 1743 1811 uo K100B /G.i:T AC TO TAC COMMA~D 
118~ 1144 61'1 L.M'R /L..OAC MAINT REC 
i18~ 1HS 1i•0 CL..A CM.A ;SET AC=7777 
1184 1746 61,4 xn~ /SET TAC 

118~ 1747 7~110 Cl.A c L.L. /Cl.EAR AC 11. 
1186 111• 1122 TAD K4440 IG£N TP1,T~2 

1187 11t1 6151 L.MR /SET BL.OCK MOO&: 
1188 11'2 n00 CL.A Cl..I. /CL.EAR AC I I.. 
118! 1153 4~34 JMS I 1.0AOR /SET WINO, 
1198 1754 1135 TAO K004id /GET TP0 
119~ 1755 61,1 L 1R 
1192 17'6 1h1 Cl..A CL l. IAC /GET C1'-i 

l.193 1757 •~34 JMS I 1..0AOR /SET Cl-iECK wJRO 
119~ 1760 1122 TAO 1'(4440 ;GET JP2 TO SET CHK ... .JRD 

119~ 1761 6151 l.MR /SET 9HECK WORD 
119~ 1762 6i51 LMR IOOES CM•CHK WRO AND PROGRESS ( 1) SET IDL.E 
1197 1763 ?300 CL.A CL.L. /CL.EAR AC11,. 
1198 1764 6154 XF'R /READ STATUS 
1199 1765 0123 A"ID K3700 
120~ 1766 3116 DCA REGB ;STORE FOR TYP 1 NG 

1201 1767 1116 TAO REGS /F°ETCH f oR H.ST Ir~G 
i2 ;t:2 1770 11'1 TAO M2000 /SUBT~ACT IDLE: MODE 
120.S 1711 7~50 SNA CL.A /TEST 
12"~ 1772 4436 JMS l NERROR /TEST OKAY 
1205 1773 4437 JMS I ERROR ;'T'EST FAILED 
120~ 17'4 624, LCM005 /MESSAGE TAG 
12e1 1775 7402 HLT 1ERRQ'1 HAI.. T 
1208 1776 ?61r. s l(p CL.A /EX IT 
121? 1777 173i'; L.CS0ld~ /SCO?;, Lu OP 



'·.,·; (; 

/POP"12 TAPE CONTROi. r;a.r PART u. MAINDEC 12-0JGA•L PAL.11 V141 2••SEF',,.7~ 1il55 fl p.,, .. _ 35 . 

121! 
121~ I 
1212 /DOES MTB•t SET 101..E FRQM SEARCH 
1213 I 
121~ 2000 4?25 1.cs00~, JMS TPEPRE /0 EV;,RYTHING 
1215 2001 4432 JMS I MA l NT1 /SET NO PAUSE 
121~ 2002 6141 L.INC !l. MOOE 
1211 2003 0~23 072J /MTS I 
121~ 2004 7000 7 lll00 /SET IN PROGRESS 
1219 2005 0002 POP IP MODE 
122~ 2006 1033 TAO K0016 /GET BM 
1221 2007 4~H JMS 1..0AOR /S&:T Bl.,OCK MARK 
1222 2010 1122 TAO K4440 ;GENERATE TP1, TP2 
1223 2011 6151 I.MR /GO TO SEARCH MOOE THEN BACK ro IO~~ 

i22~ 2012 7~00 Cl.A Cl. L. /CL.EA~ AC, L. 
1225 2013 61'4 Xf'R /READ STATUS 
122~ 2014 0123 AND K3700 /SAVE STATES 
1221 2015 ;5116 DCA REGS /STORE IT FOR TVP I '.4G 

122~ 2016 1116 TAO REGB 1rETCH IT 
1229 2017 U'1 TAO M2001Z! /SUBTRACT IDL.E MOOE 
123~ 2020 7~50 SNA Cl.A /TEST 
1231 2021 4436 JMS I NERROR /TEST OKAY 
1232 2"22 4~37 JHS 1 ERROR /TEST FAIL.ED 
in~ 212123 6261 LCMll~ /MESSAGE TAG 
123~ 2flJ24 7~02 Hl.T /ERROR l-IAL.T 
123~ 2025 7~10 SKP Cl.A /EXIT 
123~ 2026 2000 L.CS00~ /SCJPE l.OOP 
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123·1 
1238 I 
123~ /00£5 <OM) F'UNCTzON USE CTB + TAC TO TAC) 
1248 I 
1241 2027 402'' L.WNQRM, JMS TPEPRE /0 > EVERYTHING 
.L2'42 2tJ3il 4~.52 JMS I MA l NTl /SET MAI NT 
1243 2031 6141 L.lNC IL. MOOE 
1244 20~? 0107 0101 
1245 203$• 0000 0000 
i24~ 2et34 r.:1002 POP IP MOOE 
1247 203, 1115 TAO :~EGA /F'ETC!ol TEST NUMBER 
124~ 203.6 6~54 Xf'R /SET TB TO TEST NUMBER 
124Y 2017 7300 CL.A CL /Ct.EAR AC•L. 
12,~ 2941' 1•'1 TAO K1000 /GET AC TO TAC 
12,l 2041 61'1 I. M" IL.OAD MAINT REG 
i252 284"2 7240 CL.A CMA 1S£T 4C•?777 
12,3 20•3 63,;4 XF'A /SET TAC R£GISTER 
125~ 2044 00~J ANO K0016 /SET AC • TO BLOCK MARI-. 

1255 2214', 4434 JMS 1.0AOR /SET REVERSE ANO L.Ot.D 1i; I ~J:11·· 

1256 284'~ 18'5 TAD K0100 ;GET f wO BIT 
125~ 2147 6j52 TRC /SET OIRE:CTION FORWARD 
lHO 28'1 730~ Ct.A Cl.I. /CL.EAR AC1 I.. 
12'9 21.U 12135 TAO 1(0940 /SET UP FOR TPQ,1,2 
126! 2112 61.'1 L.MR /GO TO BL.CCI< 1100E. 
1261 2fJ~J 7302 C!.~A CL.L. /Cl.EAR AC1 L. 
1262 209~ 1U3 TAO K0011 /GET CM 
J..26~ 2095 44H JMS l.OAOR /l.OAD 
126~ 2056 1835 TAO 1(0040 /GET TP0 
1265 20!57 61'1 l.MR 
126~ 2060 482, JHS TPEPRE /0 PROGRAMS 
126~ 2061 6141 L.INC IL. MOUE 
126~ 2062 0~03 TAC /READ TAC 
1269 2063 ~002 POP ;P MOOE 
127~ 2064 H63 TAO K0"303 /AOD THREE (SEE 1-iR l TE \..iF) 

1271 2065 3116 DCA REGS !STORE F' QR TYPING 

1272 2066 1116 TAO REGS IF'ETCH 
127..S 2067 7041 CIA /NEGATE 
1274 2070 1ii5 TAO REGA /SUBTRACT OAT-A SOUR CC: 
1275 2071 .?6,Ll SNA Cl.A /TEST 
127~ 2072 4~3~ JMS I NERROR /TEST OKAY 
1277 2073 44J7 JMS I ERROR !TEST FA I LED 
1278 2074 63"13 L.WMHl /~ESSAGE T,6 G 
.l27Y 2075 7~02 Hl.T ;ERRO~ HALT 
12s·0 2076 7610 SKP CL.A /EXIT 
1281 2077 2027 LWNORM /SCOPE LOOP 
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1282 
1283 I 
1284 /OOES MARK WRITE FUNCTICN F'JRST TEST lS rOR PHASE ON TC12""0"'i.- TS 

12e5 I 
128~ 2100 4025 L.WN102, JMS TPEPRE I~ Ev;RYTHtNG 0 CHK~RO 
128/ 2Ul 4~;}2 JMS HA 1 NTl 
i2a8 2102 1067 TAO 1<6040 /SET UP FOR Tf'0 
1289 2103 6151 LMR /SET LC02 ( 1) 

129~ 2104 7~fd0 Cl.A Cl...L. /CL.EAR AC,I. 
129i 2105 61'4 xrR /READ STATUS 
1292 2106 7700 SMA Ct.A /IS IT SET 
129~ 2107 5~57 JMP L.WB102 /NO ERROR 
1294 2110 1155 TAO K6020 /SET UP TP ~ERO L.C02 
~29~ 2111 6151 L.HR l~>LC02 
1296. 2112 '7~00 CL.A Cl.I. /CL.EAR ACtl.. 
i297 2113 6154 XFR /READ STATUS 
1298 2114 771('1 SPA Cl.A /IS PHASE NOT SET 
1299 2115 5357 JMP 1,.WBU2 /f AIL.~D 
130a 2116 6141 L.lNC 
.l.301 2117 071!10 07210 
1302 2120 0000 0000 
i313 2121 eH2 POP 
131~ 2122 1833 TAO K0016 /GET ti~ 
1315 2123 ~~~~ JM$ L.OAOR ;SET tl\.,OCK MARK 
i;,e~ 2124 1811 TAO K 100ii /GET AC> TAC 
1307 2125 6151 LMR /LOAD MAINT REG 
1308 2126 724~ CLA CMA /SET AC=7777 
i309 2121 6154 Xf R /SET TAC 7777 
131~ 2130 0055 ANO K0100 /SAVE FWD 8 IT 
1311 2H1 6152 TAC ;SET EORWARD 
iJ12 2132 7~00 CL.A CL.I. /Cl.EAR AC,\,. 
131~ 21:S3 1035 TAO K0040 /SET UP F'OR TP0 
+31~ 2134 6151 l.,MR /1 BLOCK MODE 
1315 2135 7:300 CLA CLL. /CLEAR ACt L 
131~ 2136 4434 JMS I L.OADR /CL.EAR WINDOW 
131~ 2137 1~~5 TAD ~004e /GEN }P0, 1. 2 

1318 2H0 6151 LMR !SET l.C01 
1319 214'1 7201 CLA IAC /SET CM 
132~ 2142 4~34 JMS 1 LOAOR !SET WlNDOw TO ChECt< MAi<K 

1321 2143 1067 TAO K604i !SET TQ GO TO CH~WRD 

1322 2144 6151 l.MR /GO TO CHKWRD 1 LCll'.l2 
132.5 2145 7~00 Cl.A c L. L. 1C1.,EAr< AC1L 
1324 2140 6154 XF'R /READ STATUS 
1325 2147 77rn SPA Cl.A I D l D P H A SE C 0 t1. E Lip I '" [:-.(!-(CR 

" 

132~ 2150 5357 JMP LW8102 /ER~O~ 

132/ 2151 1155 TAO K6'1l2~ /SE.T FOR TP3 
1328 2152 6151 LMR /k1 L. c ~2 
132Y 2153 73~C CLA CLL. /Cl.EAH AC1L. 
1330 2154 6154 XF'R /REAC STATUS 
1331 2155 ?71~·1 SPA Cl.A /IS I r St: T 
J33i: 215b 4436 JMS l 1~E~ROR /iE.ST GKAY 

1333 2157 4437 LWB102, JMS I ERROR /TEST FAILED 
133~ 2160 6333 L.wMH'2 /'-1ESSAGE TAG 
133=> 
~ 

7~02 HLT /ERRC1R~T 
1336 1610 Sl<P Cl.A IE XI T · ,_,, 



PA\.i.U vU1 

/SCOP~ LOOP 
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U38 
1:539 I 
1340 /TEST MARK WRITE 
i;34i I 
1342 2164 4025 LWN1£'4, JMS TPE?RE l'l > E V E R VT H 1 ''I G ~· TO IDLE MOLE 
1343 2165 1033 TAO K0016 /SET wlND ;i:rn ( 1) 
134~ 2166 4~34 JMS L.OAOR /SET WINDOW BIT k'J0 
1345 2167 U67 TAO K6040 /GET STATUS TO AC 
1346 2170 61'1 LMR /LOAD MAI~T REG 
1347 2111 7~00 CL·A··cl..t.. /C1..EAl1 AC, L. 
1348 2172 615~ XF'R ;READ MARK WRITE 
J.;]49 2113 ee56 ANO K0200 /SAVE MARK WRITE 
135~ 2174 '1~4~ Si!A C~A /DID IT SET 
i~5i 2175 5572 JMP I L.WA104 /NOPE ERROR 
1352 2176 11'5 . TAO 1(6020 IGE'\J TP3 
135J 2177 6l51 LMR /LOAD MAINT R E:G 
1354 22H 1300 CLA CLL. /CLEAR AC1L 
1355 2281 6154 Xf"R ;READ STATUS 
1356 2292 0056 ANO K~200 /SAVE ~ARK WRITE 
1357 2203 7650 SNA CL.A IDIO IT STAY iERO 
l.358 2204 5572 JMP I L,WA10~ ttJOPE ERROR 
1359 2215 .,34 JMS 1 LOA DR /0 wIND 
U6i 2286 1067 TAO K6040 ;TRY TO GET OUTPUT rROM WIND00•PHA~£ 

1361 2217 61'1 LMR /LOAD MAINT REG 
1362. 2210 73~0 Cl..A Cl.t. /CL.EM~ AC1L. 
1363 2211 6154 XF'R /READ STATUS 
1364 2212 f 056 ANO K0200 /SAvE MARK wRITE 
~36~ 2213 7650 SN.A Cl.A 1'T'EST IT 
136~ 2214 55?2 JMP I L.WA104 /ER~OR 

1367 i215 1~'5 TAO 1(~020 /RESET LC02 ( 1) 

i36~ 2216 6151 L.MR ILOAO MAJNT REG 
1369 2217 7300 CLA CLI. /CLEAR AC1L 
137"' 2220 6154 XFR /REAC' STATUS 
137l 2221 0056 AND K'120~ /SAV£ MARK ~RITE 

1372 2222 7~50 SNA CL.A /TEST 
137~ 2223 4436 JHS I NERROR /TEST OKAY 
1374 2224 44H L.WB10,, JMS 1 ERROR !TE.ST BAO 
l.375 2225 6347 LWM104 /~ESSAGE TAG 
137~ 2226 ?'4k'2 HLT tERROH HALT 
1377 2227 1610 SKP CLA /EXIT 
1378 2230 2164 LWN104 ;SCOPE LOOP 
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U.7.~ I 
1.38f IL TS I C12""0"'t.. TS 
1381 I 
1382 I 
138~ /DOES CATA CHANNEL. RWB 01418 WORK 
13,8".~ I 
1385 2231 4025 1,.TR00e, JMS TPEPRE /0 EVERYTHING 
1386 2232 1042 TAO 1<4210 /GET ~we 0,4,8 
1.38? 223:.3 3~16 DCA REGS /STOR; rQR TYPING 
13&8 221A' 6151 LMR /SET MAINT REG TU AC > TS 
138~ 22• :S.116 TAD REGS /F"ETCl-I TEST OATA 
139~ 22.~6 tl54 Xf"R /SET TB 
i39i 22~7 1300 CL.A CLL. !CL.EAR AC, I.. 
139;·2 22• 1J71 TAO K10H /G.tT re > RWB 
1~93 22+1. 6152 TR-<: /HT AiVEl 
13'1,,~- aa•a ,100 Cl.A CLL. · /CLt.EAR AC1L. 
1315 Z2d' :tJf1e TAO K~000 /Q,£.T MISC ST'A'T'US 1 TO AC 
1.39~ 22414 trl.51 L.MA ISfT DATA CHANNEL. TO AC 
1397 224e 7·J00 CLA CL.L.. /CL.EAR AC tL .. 
139.~ 22.4'4 U54 XF'R ;READ 
1399 22.+7 a~~1 ANO Kf01o0 /SAVE IT 
Hri 22.• 31117 OCA REGC /STORE IT 
141·1 22.51 U17 TAO REGC IF'ETCH IT 
i4d 22'2 7~40 St A CL.A /TEST 
io3 22tJ 52'14 JMP. 1. TB000 /Bi.UNDER· 
1414 225'4 111~ OCA REGS /TRY TESTING Ill 1i11 tE~O DAT A 
ua; 2255 6 .. 155 l.MR Xf'R /SET MAI NT REG TO AC > TB 

1406 22,46 10.71 TAO K1000 /GET TB > Ri-18 
1401 2257 6152 TRC ;SET RJ-(8 
~40~ 226.0 7~0f. Cl.A CL.I. /Cl.EAR AC,1,. 
14219 2261 1~70 TAO K6000 /GET MISC STATUS 1 TO AC 
141~ 2262 6°1'1. LMR /SET DATA CHMJNEL. TO AC 
1411 226:3 13.~rn CLA CL.L /CL.EAR AC 1 L. 
1412 2264 61!'4 XFA /READ DATA 
141~ 226:5 0041 ANO K0160 ;SAVE DATA CHAN\;[L SITS 

141~ 2266 31.l.7 DCA REGC /STORE FOR TYPING 
1415 2267 1117 TAO REGC /F°ETC~ 

141~ 2270 ?041 CI~ /NEGATE 
141? 2271 104-1 TAO K0160 /SIJSTRACT OA14 
1418 2272 76,{1 SNA CL.A !TEST R[SULTS 
141~ 2273 4436 JMS I NERROR ;H;.ST ()I< A y 

142~ 2274 4437 L.TB00~, JM$ 1 ERROR /,.EST F Al LE lJ 
1421 2275 6366 L.HM000 /~ESSAGE ,. AG 

1422 2276 7~02 HLT' /ERRcR H . .:. L. T 
142~ 2277 7~11:~ SKP CLA 10.lT 
1424 2300 2231 LTR000 ;SCOPE L:10P 
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1425 
i42~ I 
1427 /DOES THE MARK Ct..OCK GENERATE T 11"' I NG 
1426 I 
1429 2311J1 4025 L.><A000, JMS TPEPRE 10 rcro1, Tcz.:. ANli :'"lA~K FLOP i< I GP £ i..; 
143~ 2302 1056 TAO Ktl20e /GET MARK BIT 
1431 2303 6141 L.INC IL. MOi:lE 
1432 2304 0001 AXO ISE:T MARK rl.O? 
1433 2305 ~011 Cl.R /CLEAR AC 
1434 2306 0001 AXO I Cl.. E AFC MA R K FLOP 
1435 2317 0j02 PDP /P MOOE 
143?. 2310 1010 TAO 1(6002 ;GET MISC 1 TO AC 
143/ 2311 61~)1 L.HR /L.OAD MAlNT REG 
i43~ 2312 1300 CL.A CLL /CL.EAR Ac,1. 
1439 2313 6154 XF"R ;READ OATA 
14416 ?314 ~112 ANO K0010 /SAVE EQUAi.. BIT 
1441 2315 764e UA Cl.A !TEST IT 
1442 2316 44~6 JMS l NERROR /TEST OKAY 
144.3 2317 4437 JMS I ERROR /TEST. F' A I I.ED 
1444 2320 6414 LTM0H /MESSAGE TAG 
1445 2321 7402 HL.T /ERROR HALT 
1446 2322 7~10 SKP Cl.A /EXIT 
14•7 2323 231211 L.XAH0 /SCOPE LOOP 
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144§: I 
144'~ /OOES L. C00 • 01 d!J2 COUNT NORMALLY 
14~f' I 
1451 2324 4025 L. rs10;, JMS TPEPRE /0 ) E. VERYTH I "JG 

14~? 23i~ 103'3 TAO K0016 /SET BirOCK MARK 
1413 23.2'6· 44~~ JMS t.OAOR /SET H'4RK wlNDOW TO r<EVERSE'. 

14!~ 23.7 U1,QJ TAO K0020 /SET l_.IP FOR TP4 

1455 i33f 6151 l.MR /SET L.Ch ,.~0 TO ONES 

14,.6 233l 710~ Cl..L RAL. /SET AC F'OR TP0 
149~ 23:3; .. 051 1..MR /SET l.C02 ( 1) 

14,~· 2u::a ?11.0 Cl.L RAR /SET AC FOR TP1 
14;9 23~. 6151 L.MR 11..0AD MAI NT REG 
146~ 2·J,:a5· 7~00 CJ..A CL.!~ /CL.EAR AC ,i. 

146~ i~;t,~. :i,;a1" TAO K6000 IStT UP F'OR Ml SC l 
14·62:- ~,.. &'.~'1 l.,.Mft 1LJ1AO ~•·INT REG 
14·4~ a;~~ ~00 C'-,A' Cl.L. /C].(A"'1 AC.ii.· 
1464 2~~- 6:·t''4 XF"R\ 1Rtl·O OAT4' 
146:, 2~ 'l,145 A#O· K1400 /$ A'V E 1.1 f'-4 E COUNTER 

146.~ 2li~ :?:116 DCA REGB /STORE FOR TV? I NG 

146:7 2:t4i4 ti.,16 TAO REGS' /F'ETCH IT 
14~ 2.~ 7'~'"' S.NA CL.A /TEST 
~46;? 2'3·.t6.. 4~U JM$ I NERROR /TEST Ci<AY 
1471, 2:t4V: 4437 JMS l ERROR /TEST rAIL.ED 
14i1 2~ 6440 l. TM1il1 /ME:SSAGE TAG 
1472 ·- 2_3~~ 7,02 Hl,. T /ERROR HAL. f' 
14N 23,:2 ?610 51(p CL.A /EXIT 
147~ 23,.3 N24 L.TS101 /SCOPE l.OOP 
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1475 
1476 /TAPE 4 
1U7 I 
147~ I 
1479 I 
148" /TC12 • 0 • L.MU MOTION f LOP TESTS 
.J.48i I 
1482 2354 4025 MOTST1, JMS TPEPRE 10 EVERYTHING 
1483 23'5 11\432 JMS I MA l NT1 tSET NO PAUSE A~O MAlNT FLOP 
1484 2356 61.41 L.lNC / l. MO[)E 
1485 2357 ei70J 0703 /MOVE TOWARD BLOCK 
1486 2360 7000 7000 I 
1487 2361 0002 POP /P MOOE 
1438 2362 10\53 TAO K0016 /GET B~OCK MARK 
1489 2363 4434 JMS L.04DR tSET MARK wINDOW TO BLOCK MAR;( 

1496' 2364 1~35 TAO K~00 /SET t31T FOR TP~1TPl1TP2 

149i 2365 61'1 t,.HR /l.OAO MAINT REGISTER SET TUR~J ARQUt..;D 
1492 2366 1043 TAO !'(5000 /ADO Ut" I TS + MTN TO AC 
1493 2367 6151 t..MR !TRY TO i!ERO MOTlOf\i 
1494 2370 1300 CL.A Ct.I. !CLEAR ACd .. INK 
1495 2371 6154 XF'R 1READ OATA 
1496 2372 0112 ANO KH10 IS.VE MOTION F'LOP 
1497 H73 7650 SNA Cl.A /TEST 
1498 2374 4~36 JMS I NERROR /TEST Ol<AY 
149$f 2375 ~437 JHS ERROR /TEST F'All.ED 
i5ei 2376 6464 MOTT1M /MESSAGE TAG 
159i 2377 7402 HLT /ERROR l-IALT 
1522 2400 7~10 SKP CL.A /EXIT 
1;$83 2401 2354 MOTST1 /SCOPE LOOP 
1584 I 
15115 /DOES TAPE PR~SET 0 > THE MOTi ON F'l.OP 
i516 I 
1ser7 2402 4025 MOTST2, JMS TPEPRE /0 > EVERVTi-!l ~·G 
1598 2403 4432 JMS 1 HAlNTl 1SET MAI NT AND Nu PAwSE 
150~ 2404 6~~1 L.INC IL "iCOE 

i-Sli> 2405 0100 0700 /SET MCTION FLOP 
1511 2406 700f! 7000 I 
i512 24"07 0002 POP /P MQOl 
1513 2410 4025 JMS TPEPRE /ATTEMPT TO iERO MOTION FLOP 
1!)1.4 2411 10,r3 TAO K50~0 ;GET ~Tf'll TO AC 
1515 2412 61:;1 l,.MR !LOAD MAI NT hEGIST£R 
1516 2413 7;500 CLA CLL. /CL.EAR AC•L 
1517 2414 6154 XFR /REAO CATA 
1516 2415 0112 AND K0010 /SAVE MOTION F~::w 

1519 2416 ?65•·' SNA CLA /TEST 
152k' 2417 4436 JMS I NE RR OR 1TEST OKAY 
.:52i 2420 4437 JMS 1 ERROR ;TEST FAILE..D 
:522 2421 0507 MOTT2M /t-1ESSAGE TAG 
..o.52~ 2422 7~l'.'2 t;LT !ERROR HALT 

~52~ 2423 7~1~" SKP CLA !EXIT 
:525 2424 24kl2 MOTST2 ;SCOPE LOOP 
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l>"! 
1Jl:7 I 
152@ /DOES CL.R PROGRESS 0 THE MOTION F'LOP 
152~~ I 
153;8 242'5 402'5 MOTST3, JMS TPEPRE 10 > EVERYTH I i\JG 

l'IJ. 242~6 72411 Cl.A CMA /SET AC•7177 
l,32 2427 3~1' OCA REGA /SET MONITOR TO 1 CYCt..E 
i533 2431 Ul6 DCA REGB 10 TIMING 
153~ 243:1 19?1 TAO K1000 /GET AC>TAC 
153~ 243.'2 6151 l.MR 11.0AD MAI NT REG 
1!33~ 243~ 7330 Cl.A CMI. CLL RAR /SET AC00 
1537 243.4 . 6154 XF'R 1SET TAC:i4000 

~~3~ 24~., ·~~2 JHS I MAI NH /SET NO PAUSE MAI NT 
1'~9 245;6 6 .. 41 L.INC II. MOCt 
154~ 24~1 a103 01213 /MTi 
1,41 244:0 d00 HU I 
1'42 24':!. Ell.S2 PDP /P MOOE 
154~ 244'2 1.133 TAO KH16 /~T BM 
154'4 2443 4A34 Jl'tS 1.0AOR /1,.0AD MARK WINDOW 
i545 24-44 1in TAO KIH40 /GEF\J TP0 1 TP1,TP2 
i,46 244'9 61'1 LMR /LOAD MA I NT REG 
~54~ 240 NH CL.A c I.I. /Cl.EAR AC,I. 
1'4f 2~47 184~ TAO K52102' /GET '1TN TO AC 
1549 24H 61'1 L.MR 1L.OAO MAI NT REG 
~!55@ 2451 7300 CL.A CL.I. /Ci.EAR AC, L. 
1551 245.2 6i$4 XF'R /READ DATA 
1552 245·J 0112 ANO K0010 /SAV£ MOTION BIT 
1553 2454 7~'" SNA CL.A /TEST 
15,4 2455 ,261 JMP • +4 /OKAY 
1'5; 24'6 2116 lSi REGB /DONE YET 
15'6 2457 52H JMP • "'13 /WAIT i,,, 2460 7610 SKP CL.A /ERROR 
1556 2461 4436 JMS I NE:RROR /TEST OKAY 
1559 246.2 44~7 JMS l ERROR !TEST FAILED 
i56i 246J 6532 MOTT3M /MESSAGE TAG 
1561 2464 7~02 HL.T 
15~? 24U ?61.11: SKP Cl.A 
156~ 2466 -~2' MOTST~ 
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1564 
1565 I 
1566 /DOES H113 82~ PINS 021E2rF2 ?HirT Rw8 
1567 I 
1568 2467 4025 REG004, JMS TPEPRE !0>EVERYTHIN(, 
156Y 2470 4432 JMS l MAlNTl /SET MAINT MOOE 
i570 2471 ?240 CLA CMA 1rETCH A TEST NUMBER 
1571 2472 6154 XF'R /SET TB TO <7777> 
157? 2473 7~00 CLA CLL. /Cl..EAf~ ACt L 
1573 2474 1011 TAO K1000 /SET BIT 2, TS TO Rt.6 

1574 2475 6152 TRC ;SET RwB=T8=7777, 
157~ 2476 731il0 CLA C~L ;CL.EAf~ AC, L 
1576 2477 1165 TAO K3427 /SET FOR TP3 ANO REAJ Rw8 
1577 2500 6151 L.MR /SMIF"T RWB 
1576 2501 7~00 CLA CL.I.. /CL.EA~ AC, L 
1579 2502 6154 XFR /READ RWB 
1580 2503 3116 DCA REGS !STORE 
15ai 2504 7240 CL.A CMA ;FE:TCt:i TEST uATA 
1!58? 25e5 0p1 ANO K7356 ;SMIF'TED? OR MASKED? 

1583 2586 J117 OCA REGC /STORE F'QR TY?IN~ 
1584 25"7 :l.~17 TAO ~EGC /F'ETCH 
1585 2510 ?841 CIA /NEGATE 
158~ 2511 1116 TAO REGB /SUBTRACT 
1587 2512 7~~Hl SNA Ct.A /TEST 
i5e8 2513 4436 JMS l NER~OR 
1589 2514 4437 JMS I ERROR 
159r0 2515 6556 REGM0~ 
i59i 2516 7402 HLT 
1592 2517 7610 SKP Cl.A 
1593 2520 2~ft7 REG00~ 
i59~ --
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1.f f' 
it- I 
ii:l7 /JOES WRITE SHlr:T Rwlj ~ UNCI I {Jf\ 

}.f ,~ I 
4f,9 mi .Ol25 ~EG210.6, JMS TPEPR£ /0) EVE:RYTH I 1\JG 

~WI! ~H2 4~H JMS l MA1NT1 ;SET MA INT Ai\IU f\(J PAuSt. 

afl lfl~ 7300 Ci.A CLl,, /CL.EAR AC, L. •, 2 1,2-4 1i11 TAO fltEGA /F'ETCli DATA SOURCE 
ttt~ 2'25 71~ CL.I. RAI.. /SH I FT IT 

~·-~ "26 3116 OCA REGS". /STORE SIMULATIO~• 

!JJf5 1111 6141 LINC IL MODE 
+.•ff Jj!0 0'10r 0700 ;SET I f'.i PROGRESS 

.~·:; Iii 000c 000f' 
1 .: - 0082 POP /;p MOOE 

ttt! BJ! 11U TAO K001~ /GE'T' WR I TE s·n~c &IT 
61'2 TRC /SO WR I Tl SYNC 

~tJ.1 u;t• 1'80 Cl.A CL.L. 
~tl~ u.1.~ 10n TAO KH16 /GET IBM 

~-·~ JiJ7 4~3· JMS !,.OADR /SET WINDOW TO 8L0Ct< MARK 

l:J.~ a,u 1811 TAD K.100~ ;SET AC> TAC 
1 J.~ i.JO 61'1 I.MR /LOAC MAI NT IR 

~·'~ 
.,.u ?2•1d CL.A C~A /SET A.C•?777 

~•a.7 H•3 61,. Xf'R /SET TAC 
J..Uf 844 "H'5 ANO K0100 /GET f wO B.IT 

~+j 2J45 6152 TRC /SET F"WD BIT 

1+1" H.O '~" CL.A Cl..,J. /Cl.EAR AC1 L 
1H~ ~,,.., U35 TAO K0040 iSET UP FOR TP0,1,2 
1t,z2 2.5511 6151 L.MR /1 TO BLOCr< MOOE 

lHJ "'1 7380 CL.A CLL. /CL.EAR At 1 L 
14 4 ,ij.;2 1112 TAO Keil10 !SET AC05 
L ,~ U53 6~52 TRC /SET WRITE SYNC 
1,tJ! Hf4 7$10 .CL.A CLt. /CL.UR ~C1L 
~,.,, 

''" 010 TAO KH20 /S[T u,p F'OR TPJ 
~N~ .JU·• 6151 L.M~ 1S£T WRITE 
1.U.9 tJt7 7300 CL.A c L.L. /C.L.EAR AC, L 
lU!' l.HflJ :L115 TAC REGA 1G£'1' OATA 
:i.+,J~ nu 6~54 ><FR ;SE'T ts 
~H2 Htl 7~00 CL.A c I.. L. /CLEA~ AC, L 
1.,~ lf43 :.e-11 TAO Kl et~ /GET Ti TO RW8 
lt,J~ Z-164 ~152 TRC /SHlf"l RWS 
llJ5 2S6' 7300! CLA CLL /CLEA~ AC, L 
au 2·566 U54 TAO K3440 1P'~RF'ORM SHir-T R1~8 

+.H? 667 H'l I.MR /SET RwE ro AC 

l•.ta u·1·0 7~00 CLA c I. L. /CLEAR AC, L 
l:U! 2'7:1. 61.54 XF'R /READ RWB 
a.•~ 257'2 33.17 DCA REt;.C /STORE DATA 
1641 257·3 1U" TAO REGA /F'ET£H on~ 
1642 2574 ?041 CIA /NEGATE 
1643 2!575 1117 TAD REGC !SUBTRACT uATA, 
1644 2576 765·"1 SNA CL.A /TEST 
16~~. 2577 4436 JM! I NERROR /TEST QKAV 
1646 2~1·0 44J7 JMS 1 ERROR /TEST FA I LED 
1647 2-U1 1.601 R£.GM06 ;~£SS~G:E 

16.4~ u;a2 74~2 HJ..T. 1£RRQR HA·.l. T 
164~ ~603 7~1! SKP Cl.A ;E>HT 
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1650 2604 2521 REG006 /SCOPE LOOP 
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10~ /DOES M11' 82~ GENtRATt ~OAO TAC TAC•!S TO TAC 
102 26'15 4'125 REG009, JMS TP£PRE /0)EVERVTHING 
10·3 26i6 44J2 JMS I MA 1 NT1 IS E'.T MAI NT AND NO PAUSE 

161~ U:f 7 U.41 L.INC IL MuUE • 
u:s-s 2u0 e707 0707 /SE:T iN PROGRESS 
1Ur6 2611 080~ uee I 
16'f'.~ 2612 0~02 POP IP MOOE 
1us 2613 HJU TAO 1<0fU6 /GET 8~: 

161~ cau4 44:54 JMS l..OAOR ;Se;T WINDOW TO 81,.0CK MARK 
10·~ .2'615 1~71 'TAO K1.000 /GET AC> TAC 
16.61 2616 6151 L.MR /l..OAD MAI NT IR 
1662 2·617 7240 Cl.;A CMA /SET A.C•777? 
~66,~ 2~a0 61~4 XFR lSET T AC.=7777 

:u.~ 2611 BB!55 ANO K010rt ISET f'wc SIT 
16t' 26:'2 6152 TRC /SET DIRECT! ON TO FORWARD 
~6't6 a41J ?~la0 CL.A CL.I. /CL.EA~ AC1L. 
14.7 26-14' 1835 TAD KH40 !SET TFi', TP.11 TP2 
166~ 26!2' 6151 L..MR /LOAD MAI NT REG 1>BL.OCK 
1~."q~ :a62f> 4445 jMS RAN ;GENERATE A RANDOM NUMf:IER 

16'7~ 2627 3116 OCA REGB /STORE IT 
16?1. 26U 1071 TAD K100"1 /GET AC> TAC 
1612 2631 6151 L.MR /SET MAINT REG TO AC> TAC 
16?3 26!2 ?3ee CLA Cl.L. /Cl.EAR ACtL. 
167'4 26.33 1116 TAO REGS /rETcH RANOOH DAU 
:L6?S 2.634 6154 XrR 1S£T l;P UC Rt:GISTER 
i67~ 2635 7300 Cl.A Cl.L. /CL.EAR AC.t. 
1677 263.6 6i51 LMR /SET UP AC>TS 
167.~ 2637 4445 JMS RAN /F'ETCH A NUMBER 
167? 2640 1940 CHA /INVERT IT 
16i~ 2641 61'4 XPR ;se:r re 
~~~8~ 2642 3;17 OCA REGC /STORE IT 
1682 26~3 1116 TAO REG8 /ADD e 
168~ 2644 1117 TAD REGC /ADD c SIMULATE H~E ADD IT Io:" 
~68~ 2645 3~14 OCA REGO /STORE SIMULATED ACJDITlON 
168'5 2646 1153 TAO K0011 /GET OM 
~68~ 2647 4434 JM.S L.OAOR /SET MARK WINDOW TO DATA MARr\ 

168~ 265.0 1035 TAO K0040 /GE:NE~ATE TP~ 

16&8 a651 61'1 LHR I TB+ TAC TO TAC 
1~a:~ 2.63.2 4~25 JHS TPEPRE 10 PRO.GRESS 

. 1~9..~ 2653 6141 L. I NC /l. M09E 
169'1. 2654 ~003 TAC /READ TAC 
16:92 2655 0002 PDP IP MOOE · 
l6'i~ 2656 l,040 TAO K0002 /ADD !WO F'OR CORRECTlON. 
1~94 2657 3046 O.C.A REGE /..STORE lT 
J.695 26~0 l,046 TAO REGE I F'.E:T Cl-I IT 
16~.~ 2661 71d41 c.u /~JE;GA TE 
1697 2662 1il4 TAD RE.GO /SJJ,.,8 TRACT 0.AlA SOURGt. 
1698 2663 7650 SNA CLA /TEST 
169Y 2664 4~36 JMS I NERROR /TEST OKAY 
1100 2665 4437 JMS 1 ERROR /TEST FAILED 
1701 2666 663•1 REGti1~9 til-IESSAGE TAG 
170.~ 2667 7~~2 HL.T /ERRQA Ii.ALT 
170~ 2670 ?610 SJ<P . C.l..A /EXli 
1104 2671 2605 REG0Jll9 /S.COf"iE l.,QO·P 
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1~8~ 
1706 I 
l70'i /DOES M121, B~' PINS n., H1, L1 GENERATE 1.0AO TAC 
1108 I 
1709 26;2 4025 REG012, JHS TPEPRE n>EVERYTHING 
173,kl 2673 4~32 JM'S I MA I NT1 1S£T MAlNT ANO NO PAUSE 

~71~ 2674 6~4l1 I.INC IL. MODE 
1712 2675 0700 0100 /SE:T IN PROGRESS 
1.71~ 2676 0000 0000 
171~ 2677 ""02 POP JP MODE 
1715 2700 44:54 JMS L,.OAOR /WIPE OUT WINDOW 
171~ 2701 1~35 TAD KH40 /GEN !P0,TP1rTP2 
1717 2702 6151 L.MR /L.OAD MAINT REG 1>SEARCH 
171~ 27113 '1300 CL.A Cl.I.. /CL.EAR AC1I.. 
~71~ 2704 1~71 TAO K:l.000 lStT AC>TAC 
172~ 2715 61:>1 LMR /L.OAO MAINT REG 
1121 270'6 7240 Cl.A CHA /SET AC=7177 
172~ 2707 6154 XF'R /SET T AC=7777 
172~ 2710 ei1f1 AND K0020 !SET YP F"OR TP3, TP4 
1721 2711 6151 I.MR /CL.EAR TAC 
172~ 2712 1H0 CL.A Cl.L.. ;Cl.EAR AC1L. 
P2~ 2713 6~~1 L.INC II.. MOOE 
1717 271"1 1H3 TAC /REAO TAC 
1728 271' 1102 POP 1P MODE 
~72~ 2716 3~16 OCA RE.GB tSTOR~ F'OR TYP l NG 
1730 2717 1116 TAO REGB IF'ETCH IT 
173; 2720 7~50 SNA CL.A /TEST 
~73~ 2721 4,36 JMS I NERROR /TEST OKAY 
1733 2722 4437 JMS I ERROR /TEST F"AIL.£0 
1734 2723 6~52 REGM12 /MESSAGE TAG 
P3~ 2724 74~2 HL.T /ERRQ~ HALT 
173~ 2725 7~10 SKP Cl.A /EXIT 
1737 2726 26?2 REG012 /SCOPE LOOP 
1736 I 
1739 /TEST WRITE CYCLE f LOP 
1740 I 
174~ 2727 4025 WRCFLP, JMS TPEPRE 10> EVERYTHif\G 
1742 27321 44;,2 JMS I MAINTl /SET '1AINT AND "JO PAUSE 
1743 2731 6141 LINC IL MOOE 
1744 2732 070.J 0700 !SET kRITE CYCLE 
1745 2733 ?00l~ 7000 /w4STED MEMORV 
1746 2734 e002 ·pop ;P MGOE 
1747 2735 1122 TAD K~44i0 /GET ~~ABLE STATlS Tu AC ~ET GP EQ ~i'~ 

1748 2736 6l51 LMR !LOAD MAINT REGISTE~ 

1749 2737 730\, CLA CLL /CL.EAR AC,L 
175fi0 2740 6154 XFR /RE4u STATUS 

175i 2741 011f' AND t<0020 /SAVE ~RITE CYCLL rLOP 
1752 2742 7650 SNA CLA ;wAS IT SET 
175~ 2743 5461 JMP I PNT~ ;TROl.idL..E (GO TQ ..;RCFLB> 

1754 2744 1071 TAO i<100~ /GET AC> TAC 
175!:> 2745 6151 LMR /LOAc. MAINT REG 
.l. 756 2746 ?24k-: CLA CMA /SET A.C=7777 
1757 2747 6154 XF"R !SET TAC=7777 
1756 2750 u0J3 ANO K001b /SET BM 
175~ 2751 443'4 JMS 1..0/.DR /SET Iii I Ni.)0~ TO 61.0CI\ MARI'( 
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176; 27,3 6~'2 TRC iS£T EORWARD Ft,.QP 

1762 2754 'i300 CL.A CL.I.. /Cl.EAR AC1L. 
171)3 2755 10~5 TAO K0040 /GENERATE T?0, TP11 TP2 1> SEARCH 
176~ 2756 6151 LMR 11> BLOCK MODE 
1765 2737 7300 CL.A CLL. /CL.EAR AC1L 
176~ 2760 44~4 JMS 1 1.0AOR 10> wINOOW 
P6? 2761 1~J5 TAO KlcH'l4 0 /GENERATE TP~; 

1768 2762 6151 i..MR /TP0, TP11 TP2 
1769 2763 7~01 CLA Ct...L IAC /SET CH 
177~ 2764 4134 JMS I L,OADR /SET MARK ·wINOOW TO CM 
1771 2765 1122 TAD K4440 !GENERATE TP01 1, 2 
1772 2766 6151 LMR /SET CMK l-<RD 
177~ 2767 61'1 L.MR /~) WRITE CVCL.E 
1774 !Hro 7300 Cl.A Cb.I.. /CL.EAR AC1L. 
1775 2711 6·154 XF'R /READ STATUS 
P7~ 2772 . 0110 AND K0020 /SAVE WRITE CVCLE 
1777 2773 ;U0 Sh CL.A /WAS IT i!EROEO 
1778 2774 5~~1 JMP PNTB /TROUBL.E <GO TO ~-lRCf"1..8> 
1779 2775 112J33 TAO K0016 /WILL ~RITE CYCLE STAY Z!EROED 
178~ 2776 4434 JMS l.OAOR ;SET WINOOW TO BM 
1781 2777 1H5 TAO K0100 /SET FO~WARO BIT 
1782 3010 6152 TRC /SET FORWARD r~OP 

1783 3091 1:500 Cl.A CL.L. /CL.EAR AC1L. 
178~ 3H2 1@35 TAO KH~fil ;GENERATE TP01 1, 2 1> SEARCH 
1785 3003 61'1 L.MR /LOAD MAINT REG 
178~ 80214 7300 CLA CLI. /CLEAR AC1L 
1757 3Ql05 -1071 TAO Kl000 /GET AC> TAC 
1788 3006 6151 I.MR /LOAD HA!NT REG 
1789 :5007 7240 CLA CHA /SET AC=7777 
1790 3010 61.54 XrR ;SET TAC 
179i . .3.~1i ?~jjrn CLA CLI.. /Cl.EAR AC•L 
1792 3012 4434 JMS I LOA DR /0) WINDOW 
179.S 3013 10J5 iAD K0040 /GE~ERATE TPk' 
179~ 3014 6151 LM'H /TP0, 1, 2 
1795 S015 7301 CLA CLL. I4C /S[T CM 
1796 3~16 4434 JHS I i,.OAOR ;SET MARK WINDOW TO Ct-1 

179? 3017 1~22 TAO K~~40 /GENERATE TP0, 11 ;:! 

1798 3020 6151 LMR /SET ChK WRD 
1799 3021 61,1 LHR /KEEP WRITE CYCLE ~ 

180~ 3022 7300 CLA C~L. /CLEAR AC,L 
1801 :5~23 61!54 XF"R /Rt.AO STA.TuS 
1802 3~24 0110 ANO K0020 /SAVE ~RITE CYCLE 
1803 3025 7650 SNA Cl.A /DID lT SET I\ UHGR 

1804 3026 4436 JMS I NERROR /"-JO TROU3L.E 
180~ 3027 4437 w~CFLB, JMS I ERROR ;TROi.:dt..E 

1.80~ 30:50 ~?12 WRCM l"'f.SSAGE 
1BZ7 3031 7402 HLT I RR(IR 1-iALT 
160~ 3032 7t>1 '~ · SKP CL.A I XIT 
18~9 3©33 2727 WRCF'L.P I CG='E. :...oJP 
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~ I 
-~J..l /TEST TIMING OKAY GATE 
1'812 I 
1:8.1~ 3.03·4 1~3~ TTOK11 TAO 1(~~16 /GE:T BM 
18.1~ H3:5 4~34 JMS l L.OAOR tSET WINPOW 
111:5 H36 4025 JMS TPEPRE 10 MAI NT, 0> MARK 
~u~ 3037 H12 TAO KHU /SET NO PAUSE MOOE 
1817 :mo 6141 LINC I I. MOOE 
1818 30.U 0001 AXO /SET NO PAUSE 
181~ 3i!42 0700 0700 /SET MOTl ON 
1.8-20 :504~ 7000 7000 
1e2i 3044 0fH:l2 POP IP MOOE 
1822 3945 7240 Ct.A CMA /SET AC=7777 
ia2~ 38•6 3115 OCA REGA /SET MONITOR TO 00 Q,\J( CYCLE, 
1Si4 H47 3116 DCA REGS /0) TIMING REGISTER 
J..8:2~ H50 1054 TAO K7170 
~az§ 3251 3117 OCA REGC 
1827 3052 1853 TAO 1(4140 /GEN TIMING F"OR TTOK 
18.2~ 3053 6151 LMR /LOAD MAI NT REG 
1829 3854 73k>0 Cl.A Cl.I. /Ci..EA~ AC,~ 

1u~ H55 6154 XF'R /READ 
183.; H56 8140 ANO K0002 /SAVE TTOK 
181~ H57 7~40 SU Cl.A /TE:ST 
18;53 SHI 5266 JMP ,•6 /TEST OKAY 
183~ 3eJ61 211·6 ISi Rt GB /WAIT 
1935 3062 5252 JMP ... u, /WAIT 
1836 3063 2117 IS~ REGC /WAIT SOME MORE'. 
1837 3064 5262 JMP .... 2 /WAIT 
~83~ 3065 7~10 SKP Cl.A /INVENT SKIP 
1839 S&66 4436 JMS I NERROR /TEST OKAY 
1841 ~067 4437 JMS l ERROR /TEST F'AILED 
i8d 32170 ,·734 TTOKM /MESSAGE TAG 
1842 3071 7402 HI. T /E~RQR HAl.. T 
1843 3072 7~1H SKP Cl.A /EX IT 
1844 3073 3~34 TTOKl /SCOPE LOOP 
isd I 
1846 /TAPE TRAP TE.ST 
1147 I 
184& 3074 ;300 TPTRAP, CLA CLl. /0) 1,C,L 
J.-849 307·5 314~1 DCA 140 /0 TR.AP LOCATION 
185!0 3076 1~45 TAO K14ill0 ;SET lf'.<ST ANO TAPE TRAP 
1ui 3077 6141 LINC IL. "10Dt 
i 8,2 3100 0004 ESF" /SET SPECIAL. F'UNCTIO·~ 

1n~ 3101 .,.:701', 0100 /TRV Al\D TRAP HdS 
18'4 3102 700'> 7 U 0 
1855 3U3 ~0tl2 PDP IP "1o0E. 
185~ 3104 5314 JMP T?TR8D ;~,:o TRAP. t!l L U :'.J D E ~ • 
1857 31'~5 ?300 LOCTRP, Cl.A CLL. /~ETUR\ HERE F'ROM TR..\P, 

J.858 3HJ6 6141 LINC IL. "1C0t. 
185~ 3107 ij0~ 4 ESF IZ SPt.C FU \i 

1860 3110 001::12 POP /P MODL 
1861 3111 114,;~ TAO 145" ;!='ET CH PROGRAM COUi~T C:R, 
186~ 3112 7Q4t SCA CL.A /~AS IT SET 
1863 3113 44!6 JMS I NER~O~ !'tE:ST 01':.AY 
186~ 3114 4~~7 TPTRBD, JMS I ERROR ITHT F"J.H.'tO 
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1865 3115 7012 TR A PM /MESSAGE Tt.G 
1806 3116 7402 HL.T /ERROR HAl.T 
156/ 3117 761" SKP CL.A ;EXIT 
iao6 3120 3074 TPTRAP /SCOPE LOOP 
1869 I 
167~ /GRANO F' I NAL. ENO 
1871 I 
1072 3121 4025 JMS TPEPRE /0 EVERYTHING 
187J 3122 2~65 IS! PASS 
1874 3123 7000 NOP 
1875 3124 7604 L.AS 
187~ :5125 . 0035 ANO K0040 
187/ 3126 '~~(?! Si!A CL.A 
ie18 3137 5177 JMP 177 /START OVER 
1579 3130 10~~ TAO PNTJ 
iea~ 3131 ~~37 DCA ERROR 
1881 :U~2 5464 JMP I OUTPAS 
1882 3133 6~76 L.OCJ1 PASSM 
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1$;t3: 
lM! !134" 0;900 .. MAINT~, HU /R·ETt;RN ADDRESS STORAGE 
:J.ft'1 31;$."S 7i00 CL.A /CL.EAR Ac, L 
lSlf 31!6 1un TAO K0050 /SET MA INT, ~o PAUSE 
1511 !13''1 0:1.41 L. I NC IL MOOE 
llti 31•0: 00:01 AXO 11..0A.D EXTENDED ORS 
1ut 3141 0802 POP II' MOOE 
18.911 3142 12·00 CL.A /Cl.EAR AC1 L 
lHi 3143 5~34 JMP MAINTS /EXIT 
i192 
11<)~ 3144 0H0 LOAOS1 0000 !RETuRN ADDRESS STORAGE 
1894 3145 7110 RAR CL.I. /WORD TO BE 1.,.0.ADED IS MOVED RIGi-iT 0"4E RIT 
1'9~ 1146 3113 OCA TEHPB /STORE IT 

ill~ 3147 1110 TAO K0120 IG£T REV !;IT 
;u't 61$2 'f RC /$ET HE:VERSE 

11t8 31'1 72H CL.A /Cl.EAR AC, L. 
ltf9 :ut2 44~2 JM'S MA lNTl 1SET MA l NT E N ~ f~ CE SIT 
~91~ 315~ 1~11 TAD K7773 1SET A.C=7773 
1911 31f4 :5334 OCA HAlNTS /SET TALLY TO MINUS ? 

1912 315' 1113 OOMORE, TAO TEMPB /GET STORED DAU 
191~ 31'6 0H2 ANO KHU /SAVE CURRENT CATA BIT 
191~ 3117 3125 OCA TPEPRE /STORE IT 
ae' 316-9 1125 TAO TPtPRE /P'ETCH IT 
19t6 3161 704~ CMA ;INVERT IT 
1t17 sin 0ii0 ANO K0820 /ANO IN COMMAND BIT 
1918 ~163 1e2s TAO TPEPRE IAOD IN LOADI~G bIT 
19 9 3164 6151 LMR /SEND IT 
1t1i 3165 7200 Cl.A /Cl.EAR AC 
1911 3166 1113 TAO TEMPS ;MOVE t-tEXT MOST SIG~~IFICA:-.JT 

~91~ 3167 '1~~4 RAL. IOAT,A BIT INTO LINK 
1'13 :51 j" U!:S OCA TEMPS /STORE IT BACK 
1h4 31 1 233 .. IS! MAINTS /DONE YET 
191S 3172 5-)55 JMP OOMORE /NOT DONE YET 
191~ 3173 5;44 JMP l.OADS /BIT 
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1917 
191~ 5~00 •5000 
191~ I 
1920 /NON ERROR MONITOR DETERMINES IF' OPERATOR WANTS TO LOOP O'l ~ 8 f·~ F' A I:... 1;. G TEST 

1921 !5H0 0000 NERRO?, 0 !RETURN ADDRESS 
192Z 5001 44~2 JMS I HAINTl /S£i MAINTENANCE F'L.A~ 

i923 9012 7307 CLA CLl. IAC RTL. /SET AC a 4 
1924 5003 1200 TAO NE:RROS !GET RETURN ADORE SS 
i92~ !50QJ4 3200 OCA NE:RROS /UPDATE RETURN ADDRESS 
192~ !HH'J5 1600 ---no NE RR OS 1GET SCOPE LOOP ADDRESS 
1927 3006 3221 DCA ERRORS /STORE IT 
1928 5007 U15 IS! REGA /UPDATE. UATA 
1929 9010 5621 JMP ERRORS /EXIT 
1.93~ 5011 7604 L.AS /READ SWITCHES 
~9~; ,012 0012 ANO K0400 /SAVE SRJ 
H32 5013 7640 Si!A C~A /TEST ANO CLE;\R 
193~ 5014 5621 JMP I ERRORS /L.OOPlNG 
19J~ 5015 7040 CMA /SET AC= .. 1 
1935 52116 1200 TAO NERROS /ADD NERRORS 
1936 5017 3200 OCA NERROS ;STORE. IN NERRORS 
~93? 5020 5~1i!0 JMP NERROS /JUMP INDIRECT LOOP 
1938 I 
1939 /ERROR PROCESSOR, SCOPE l.OOP, HAL.T 1 PRlNT 
i94@ !UJ21 8'500 ERROR~, 0 /RETURN ADDRESS STORAGE. 
.1941 9022 7604 l.As /READ SWITCHES 
1942 '2123 7004 RAI. /~OVE SRl INTO ACZ0 
i94.) 'S24 7?00 SMA Cl,.A /IS IT SET 
194~ !5025 5254 JMP ASCII l~O TYPE A MESSAGE 
1945 5026 4503 JMS BEt.L.A /RING THE an. L. 
194~ 5027 1221 ASCRXT, TAD ERRORS /GET CURRENT ERROR AJORESS 
1947 5030 .?11141 CIA /INVERT IT 
194~ 5031 3~24 DCA !..STERR /STORE IN 1..AST ERRO~ 

1949 !52132 2221 IS~ ERRORS /YES l~DEX ESCAPE.. 
1950 5033 7604 LAS /READ SWITCHES 
195i 5034 770l"'. SHA CL.A /IS SRil SET 
195~ 5035 5~21 JMP I ERRORS /NO JUMP To E.~ROR HAL.T 

1953 5036 2221 ISl ERRORS /YES I t\DEX ESCAPE. TO JU'-IP QL'T 

195~ 5037 2221 I Si ERRORS /!NJEX ERRORS TC SCJPC ~.:o..; E 
1955 !5040 1621 TAD ERRORS /GET SxOPE AL;JRESS 
1956 5041 320:1 DCA NERROS ;STaRE Hi TYPE 
1951 :5042 7604 L.AS ;~EAO S~!TCH~S 

1958 5043 ?0~6 RTL. /ti'OVt. ~Rn.2 TC ACIQ 
1959 !5044 ?7lttj SPA CL.A II S SCOPE MOOE SEU.CTED 
196~ 5045 5~ltL JMP I ~E.HROS /Yf:S CONTI NUC.. I t-.' SC~r>E LOOP 
1961 5046 2115 lSl REGA /UPDATE DA'TA 
1962 5047 560t.~ JMP NERROS I H.ST ,,, I TH !\!(;·; Dj.l. TA 

l96J 505~ 7!d4J CHA /i\;!) 5 c.1 AC=7777 
1964 5051 1221 TAD ERRORS /Sl.iBTRACT o:~E FF:-..Y El"l?.:-,JRS 
196~ 5052 3221 DCA E~RQrtS /$ T!'JHE. SELt.CTED A]L~LSS 

196~ 5053 5~21 JMP E.RROSS l[X!T T2 t\EX 1 TES 7 
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1967 
19'6~ 5054 72.40 ASCII• CL.A CMA /SET 9CACJ= ... l 
19t9 '0:Je' 1621 TAO l ERRORS ;t;[T ~ESSAGE AODRESS STORAGE 
19'7·0 505'6 3'0"1 ;, DCA PINT /STORE IT IN AUTO INDEX REGIS TE~ 
197i ''d7 12'21 TAD ERRORS /GET RETuR:-..1 AODRESS 

191'2 ~0"$.0 1'124 TAO L.STERR /S.JBTHACT LAST ERROR AODRESS 
19:7.S '"•1 7~50 SNA CL.A /TEST 
197'4 ''06'2 5366 JHP OATYP /SAl-1f GO TYPE DATA 
197:5 ~0~&3 1h0 TAD Pl NT /GET F'lRST CHARACTER 
1976 !h~64 3200 DCA NERROS /SA.VE IT 
1~f7 5'0.65 1200 TAD NERROS /GET IT 
1918 ~066 ?450 SNA /'T' E: ST IT 
1979 5'.061 5227 JMP ASCRXT ;NUMeER•t.XIT 

!i! ,.;71 . 7~40 C.MA 11 NVERT IT 

ftj~ r1'0 SNA /t\'UMSER=EX IT A 

l: t 320 JM;p DATUM /TYPE OUT DATA ROUTINE 

if .. ·~ ,,,:s 1140 C:MA ICMANGE I ,. BACK 
1t ·4 504 ;112 RTA CL.I.. /SwAP AC TO THE RIGHT 
:tt'' Sl75 7112 RTR l""OVE 
:tfj~ ~· 6 7812 IHR /MOVE 
1tf7 ;:J1 ~303 JMS TYPE:CH /TVPF IT 1,18 !hllB 1200 TAO NE:RROS /G£T IT AG A It~ 

1t 9 s1•1 4H3 JMS TYPE CH /TYPE lT 
±Hf !f 1t2 5zn JMP ASCII•7 /MUST EE "10 RE WORDS THAT NEED TV PI ~\j G 

:t'r 'U3 0"210 TYPECH, 0 
:t9 2 5114 0073 AND K0071 /SAVE SIGNIFlCAl\T PAHT 

a93 51'5 3106 OCA SPACE ;STO~E WORD 
19f4 51f 6 1106 TAO SPACE IF.ETCH IT 
1995 5117 1'650 SNA CL.A /TEST FOR "It CALF CODE 
~9~-~ 5tiB 4~57 JMS CRL.F" /YES IT WAS 
l9t7 5111 1106 TAD SF'ACE l~O TYPE IT 
1H8 51i2 111174 TAO M40 /SUBTRACT 40 
1999 5U3 .,~10 SPA !TEST POL.AR!T'f 
2811 5114 10'5 TAO 1<0100 /ADJ J40 

2H1 5115 10?5 TAO K240 /4UD 240 
2ft2 5116 4505 JMS TYPE ;TVPE 
2HJ 5117 5~03 JMP TY PECH /EXIT 
2 .. 

1
4 21 ·> 51a0 1~10 oATUM• TAQ Pl NT IGET 4CJ.D~ES5 CF REGISTER 

2116 5121 3200 DCA NE RR OS /STORE I .. TE.MP 'i 

2u1 5122 1200 TAO NERROS !GET TEMP 
211~ -5123 76,~ SNA CL.A /TE:ST F'CR EXIT 
2119 ,124 5227 JMP ASCRXT 1EQU11d .. S k1k.1~~: EXIT 
2-.10 5125 120k"' TAO NERROS 
2111 5126 1052 TAO M4444 

2112 5127 7650 SN.A CL. A ;U? 
2"13 51~0 5i17 JMP 177 
201~ . 5131 1~00 TAO NERROS /GET ::JA TA 

2h5 5132 4336 JMS OCTYP /TY?F iT 
2.016 5:33 in5 TAD K24~ ;SPA Cl 
201: 5134 4~H15 JMS TYPE I TYFi:. IT 
2018 5t35 532» JMP DATUM /TYPt:: \U~;Ot IC DA A 

2019 5136 Qkhhi QCTYP• 0 /~ET'-·~\: ~:'n[SS T\,)~~~.GE 

l02~ 5137 331.JJ OCA TYPE CH 1STC~~ OA'f A T ., a PRll\TEU .I 

2021 ,140 1~76 TAO K7774 /S~T ¥P TAI.,~ y 



PALU V141 

5H1 3106 OCA SPACE /SET IT 
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2a.2J 
aH-.4 /TAPE ' 2Q5 I 
t!N~ 5lA2 1~77 HERE, TAO Kl026 /GET FL..AG :\JUMSER 

2ft7 ,,1J,43 3-357 REDO, OCA CRL.F' /STORE 
i~ :t1A'"A 1~~3 TAD TYPE CH 
2--~ ,1,,45 ,.,,04 RAL. 
2tl~ !31,.46 ;s303 OCA TYPECH 
2~lf.µ ,~l..A·1 135? TAD CRl.f' 
2~2 ,150 7004 RAL. 
2}f~~ ,:i"·l 7~20 SN!. 

2'1~ !:$'.l.52 5343 JHP REDO 
2~,, ,l.,'3 4505 JMS TYPE 
2)i6 ~"1$4 2106 1si SPAC£ 
2-,~.7 ,l.,, 5342 JMP HERE 
2~B 51.,6 ,,~6 JMP OCTYP /EXIT 
2'.J:JY !S'l.$7 9~00 CRL.F', ii /RE TUAN ADDRESS STORAGE 
lfltd 'U.0 1100 TAO K0215 /GET CR 
2~•i !51~1 4505 JMS TYPE ITVPE IT 
2"l? !fa62 11~01 TAD K0212 /GET L.r 
2,4~ '163 4505 JMS TYPE /TYPE IT 
2f44 '"!64 1102 TAO 1<017"1 /SET TO RUBOUT 

a·••·~ 5165 57,7 JMP CRl.F' /EXIT 

211•~ 5166 1~10 OATYP1 TAO PINT /GET A TERM OF'F' OF' TYPE 1..1 ST 
2147 5167 7450 SNA /ENO Of' L.lST? 
2~4~ ,170 5227 JMP ASCRXT /YES ~XIT 

29-4-~ -'-171 7040 CMA II :\!VERT 
2010 5172 .,~4e. Si!A CL.A /BEGINNING OF DATA 
21'5~ 5173 5366 JMP OATYP /NO 
2052 9174 4J57 JMS CRl.F /YES OK RETURN THE TTY CARRIAGE A~t:' L 1 ~·£ F' EE~· 
215.3 5-115 7300 CL.A CL. I. 1CL.£AR AC AND L.INK 
2f'1 '17~ 5~20 JMP DATUM !GO TYPE THE DATA 
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2H~ 
2056 ,200 •5200 
2"5~ ,20121 0000 BEt..L• 0000 
2"58 521"1 7604 l..AS /READ SWITCHES 
2059 ,202 0055 ANO K01~f: ;SAVE SR05 
206~ ,203 7~~0 SU CL.A /IS 6~L.l SUPPRESS SET 

2061 5294 5600 JMP I BELL /YES EXIT 
2062 ,21215 1llt'-1 TAO K0207 /GET BEl.L 
206~ 5206 4505 JMS TYPE /TYPE lT 
2064 5207 5600 JMP 1 BELL /EXIT 
2065 5210 0,Hl0 TYPouT, 0000 
20-66 5211 6046 6046 
2216~ ,212 6~41 6041 
2(06~ 5213 5212 JMP ... 1 
2069 ,214 7200 CL.A 
207@ 5215 '~10 JMP 1 TYPOUT 
2171 
UJ72 5216 0000 RANDOM, 0000 
207-S 5217 1;66 TAO RNA 
2174 5220 1167 TAO RNB 
2115 9221 3166 DCA RNA 
2(!77~ '222 7H4 RAL 
2(077 ,223 1~66 TAO RNA 
2118 ,224 1167 TAD RNB 
2179 5225 J167 DCA RNB 
208@ ,226 7004 RAI. 
2081 ,227 d.66 TAO RNA 
2082 !5230 3166 OCA RNA 
2083 5231 H~7 TAO RNB 
2011 5232 5616 JMP I RANDOM 
20e5 .-5233 0014 LIM2101, 0014 /LIP MTP SETUP rAILED T0 CLEA; TAPE SO~E 
2086 52J4 1120 1120 
2087 5235 4015 4015 
20a8 ,236 2420 24221 
2089 5237 4023 4023 
209ib 5240 0~24 0524 
209l 5241 2520. 2520 
2092 5242 4006 40216 
209S 5243 0111 0111 
2094 5244 1~05 1405 
212195 !5245 0440 0440 
2096 5246 2417 2417 
209/ 5247 4003 4003 
2098 ,25~ 1405 1405 
2099 5251 0122 0122 
21016 5252 4024 4024 
2uii 5253 0i2tj 0120 
210~ 5254 ~540 054~ 
210.s 5255 1;1417 0417 
2104 5256 l~l05 1605 
2105 5257 4007- 41Zl00 
2106 5260 k)00C~ EXIT 
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2UJ7 
2ie8 5261 0114 LIM002, 0014 /LIP TAPE PRESET F'Ail..ED TO CL.EA~ TAPC. co:~E 

2H9 52-62 1120 1120 
211~ SU3 '4~24 4024 
2U.l U64 01.ze 0120 
2U2 SH5 et.ie 0540 
?la,~ 52'66 2!·22 2022 
211~ 5267 0523 ~;23 
2U.5 '2"' 0524 0524 
2U.! 5271 4006 4~06 

~11~ 5272 0i11 0i11 
211~ ;z;3 1'405 140!5 
2U9 h74 0440 044" 
2~at 1275 2~17 2417 

21'1 t!f 6 831-1 0314 
2 22 H~.~ 1561 nu 
i .-·~ 1240 2240 .. a. 
2124 '311 2~01 2401 
~t.i' ;312 U05 2005 
2U~ 93BJ 4004 4004 
21;2~ n•" 1716 1716 
2· e 5305 es00 05S0 21:'t 2'H• '-~·6 0B00 EXIT 

5387 0014 1..IM0CJ~, H14 Ii.. IP 91-E.A.R TAPE uONE f A I 1..;o 
213i 5310 1i2e 1i20 
2u2 5311 4 003 4B"3 
213~ 5312 1405 1405 
21'3~ 5313 0~22 0122 
21s., 5314 4'!24 41Cl24 
2136 5315 0120 012a 
2'1°~' ,316 0~·~0 0540 
20~ 5317 0417 0411 
2139 5320 1605 1605 
2140 5J21 4006 4006 
21~; ,-;,22 0111 0111 
2U2 ,323 1405 14'05 
2143 5~.~4 1'400 0400 
214~ 5325 ~~00 £XIT 
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214' 
214~ '326 0014 L.lM00~, 0014 II.JP STD rAIL.EO TA?E OONE•1 
2147 5327 1120 1128 
2148 5:330 4023 4023 
2H~ 5331 2~04 24214 
2150 ,332 41'06 4Sl6 
2Hl ,333 0111 0111 
2152 5334 1~35 1405 
21'~ 5335 0440 0440 
21'~ 5336 2401 2401 
2155 5337 2~05 2~05 
2156 5340 4004 4004 
2157 5341 1716 1716 
215~ ,342 0575 '"75 
2159 5343 6i00 6:1.00 
2160 '344 9BH EX IT 
2U1 !5345 0014 LIM005, 0B14 !LIP STD FAIL.ED TAPE OONE•~ 
216~ 5346 1120 112£1 
2163 5347 d23 4023 
216~ 53,0 2404 2404 
216~ 33'1 4~06 4~06 
216~ 5352 0111 01U 
2167 53S3 1405 1405 
2168 5354 0440 044" 
216~ 93'5 2~01 24"1 
2170 5356 2H5 2005 
217i ,357 42104 4004 
2172 5360 1716 1716 
2173 5361 0575 0575 
2114 5362 6000 6"00 
2115 53.63 """0 EXIT 



PAL..Ul V141 

2176 
2~117 5364 0h4 LI M00~, 0(a14 /LIP TAPE !NTERR0PT FAILED I~T E~B•l 

217,6 53:t" p20 1120 
2.11Y ;;5,6:'6 0261 4024 
218~ 536/ 0i20 0120 
2iat ,37~ 0540 0540 
21'8'2 ,311 1116 1116 
21·a:~ 537.2 2~05 2405 
2.184 9373 2222 2222 
21e'5 5374 2520 2520 
218'6 !5375 2~40 244£1 
~b~a7 ,376 .0601 0601 
21·s.e ''377 1114 1114 
2U9 t40.a 0,04 0504 
a~·u 5.401 4011 4111 
2.t91 ,~,,.2 1624 U>24 
2192 ;4~3 4805 4015 
2~9~ 54'04 1~02 1u2 
21~4 ,40, 7561 7561 
249·5 54fJ6 4000 4000 
2196 5417 0000 E )(IT 
2U? 5410 8114 l.IH00?, "814 
2198 5411 1i20 1120 
2199 ,412 ~815 4815 
220@ 5413 2~20 2,20 

/LIP MTP SETUP rAI~E~ TO SET lN•PROGP.ESS 

~211 !5414 4023 4"23 
2202 5415 0524 0524 
220~ 5416 2~2e 2520 
220~ 5417 4~06 4006 
221'' 54221 0111 0111 
22116 " ,421 H05 1405 
~~217 5422 0124 0424 
22;,a 5423 1740 1740 
2~09 5424 2305 2305 
.221~ ,425 2~~0 2~40 
2ap ,426 1116 1116 
2.212 5427 5,20 5520 
22lJ 5430 2217 2217 
221~ 54~1 0722 0722 
2a15 5432 0'23 0523 
22.16 ,433 2300 2300 
221? 5434 0~kl0 EXIT 



IPDP•11. TAJE CONTROL TEST PART Jl, MAINDEC 12wD3CA•L PAl.U V143. 2~,,.S£P•70 1~>155 PAGf. se, 

221! 
221~ ,435 0814 1.IM00~, 0B1 .. /~lP !APE PRESET FAI~£0 To ~E~O J~ PROGR£S~ 

2220 ,436 1120 U20 
2221 ,437 4024 -4024 
222~ 5440 8~20 012" 
2223 5441 "'40 "'49 
2224 5442 2eJ22 2ra22 
222~ ,443 0~23 0523 
222~ 5444 0,2 .. 0524 
2221 !5445 4006 4"06 
222~ !446 "111 0U1 
222? 5447 14ij5 1'405 
2230 g450 0440 04421 
2Ui 1411 2,17 2~17 
22~2 5492 4,32 4~32 
223~ 9453 8522 0522 
2234 9454 1140 1'140 
223~ 14iS 13.16 1U6 
223~ 3456 4~20 4020 
22~7 9457 2217 2217 
2238 9468 eJ722 0722 
223~ 5461 05U 0523 
224~ 5462 23H 2311 
2241 9463 1100 EXIT 
22~2 i464 r;J014 L.lM00~, 0~3,4 IL.IP (~CS(MTdo8M•S£ARCH) FAIL. t. U T 0 1! •>' O p.; PnOGRC:S~ 

2243 !.}465 1i20 1120 
2244 .506 40!.i0 415'11 
2245 !5467 1403 103 
224~ ,470 2~50 2~50 

2247 ,4;i 1524 1;24 
.. 2248 'A12 0232 02'2 

2249 5473 0215 021~ 
225i 5474' 522~ 5223 
225i 5475 0501 0501 
2252 5476 220~ 2203 
2253 -Slf77 1051 12151 
2254 5500 4006 4006 
225~ 5501 U11 0111 
225~ 5502 1~05 1'105 
2257 5503 e440 0440 
2258 5504 2417 ·2417 
2259 5505 4060 4060 
226~ 5506 4011 4011 
2261· 5507 164i. 1640 
2262 5510 2022 2022 
226J 5511 1~07 1707 
2264 '512 2205 2205 
2265 5513 2323 2323 
2266 5514 4000 4000 
226( 5515 e0f10 EXIT 



10.~_1,4 
1,120 
·4'·1.5 
'.6.1-61 
·~i-~0 
0J62 
6540 
~0.11 
1640 
2362 
4006 
j!tl11 
1405 
aH0 
'.2~17 
·:'li-60 
2e22 
·1107 
·2205 
:2323 
Jl.100 
0~00 

0f014 
1i2e 
4"15 
6161 
6'4" 
0~62 
6540 
2011 
1640 
2362 
4H6 
;0111 
·1.485 
).(4el 
1417 
:4,~~e 
2022 
·1101 
220!5 
2i,23 
:4JJUJ 
EXJT 

PAl.10 Vl.41 

/~IP M115 C25 PiN 52 FAI~~D TO 0 I\ Fk~GRESS 



JPOP·~I TAfJE CONTROL TEST PART 111 MAINOEC 12 .. 03GA•l. PAL.1~ vu:.. 24"'SEP,,. 7£. '.'.511!)5 P ·' r.r ' ·r 
p •• C..•·' 

229; 
2292 ,,44 0"14 1.1 MU~, 0114 IL. IF' CHt< OK rAILED TO t: p .. PRCGRt:SS 

2293 ,,45 1i20 1120 
229~ '546 4003 4003 
2295 9547 1~13 l~U 
229~ '550 4U7 4017 
2297 9551 1340 1ue 
229~ 9552 0601 0601 
2299 ,,,3 1~i4 1h4 
238~ !5594 0504 0504 
2301 !J!555 4"24 4024 
2392 '5!56 v~0 1740 
2303 55!.H 61 .. 0 614111 
2314 '569 1116 U.16 
231' 5561 41'20 4020 
230~ 9562 2217 2217 
2317 '563 18722 0722 
2306 '564 1?1523 0523 
23-~ '565 2~0t1 2300 
231~ 5!566 00ro0 EXIT 
2311 H67 0114 1.IM01~, 0"14 /LIP CHK OK FAILED TO 0 PROGRESS 
2312 '570 1120 1120 
231~ 5571 4003 4103 
2314 !1572 '~~13 1813 
231~ ,573 4017 4017 
231~ 5574 1~40 1340 
2317 '!575 0601 0601 
2318 5576 1114 111• 
231~ 5577 0504 05'54 
232! 56El0 4024 4024 
2321 56fll 1140 1140 
2322 5602 611140 6040 
232~ 5603 2022 2022 
2324 5604 1707 1707 
2325 5605 2205 2205 
232~ ,606 2~23 232;s 
2327 5607 4000 4000 
2328 5610 0000 EXIT 



,/,0Pc::;l i'A~ COWY~OI. TlST PART II' KAfNDIC i2 ... D31A•L P~\,.lf n.•~ I~ 111!~-faw '4 1!)1U PAGE 61 

2J29 
21.3! ,611 8~14 1.IM01?, 02114 II.IP MUJ1Cl61M1 WRITE CYCl.E ( ~) f'~lLt.0 TO 0 l~ P~vGRE~S 

2H1 5612 1120 1120 
233·2 5613 4S15 4015 
233~ '~6.l.4 6161 6161 
231~ ,61' 6~40 6~$40 

23~' 9616 0361 0~61 
253-' '617 6640 _664eJ 
2H7 5621 1~61 1~61 
2Uf ,621 4027 4027 
23!9 '62'2 2211 2211 
234·! 9623 2,0, 2405 
2341 9624 400~ 4003 
21AZ 1625 ;si03 nn 
21-4~ 1626 1405 1405 
2344 5627 4-050 4£150 
H4i 56,11 6is1 6SU 
2146 f 6U d"6 4816 

U•' ,,u 0111 0111 
2$4: 1613 1405 14215 
2~ 96~4 0~40 ~440 
21tt ,,~, 2417 2417 
2111 Hl6 4060 4161 
Uti '"17 4ii1 4iu 
2313 '648 1640 1648 
2H• '641 2~22 2f022 
235; '642 1707 1701 
231~ 1643 2205 2205 
23J7 ,644 2323 2323 
231! '645 4100 4~00 
Utt 5.6.46 0ia0 EXiT 
2:56~ 5647 0014 L.lMU8, 0"14 1 l. I? sn1 F'AI~EO TAPE WORD =1 
2361 5650 1120 1120 
2:56~ 56'1 40n 4023 
2363 ,6,2 2•21 2427 
236~ 5653 4006 4006 
236~ !5614' r.:3111 0111 
236~ 5655 1405 1405 
2367 5656 ~440 0440 
23~~ !5657 2~1d1 2401 
236~ 5660 2005 2005 
2J?8 5661 4"27 402·7 
2371 5662 1722 1722 
237~ 5663 0~75 047!> 
2373 5664 610? 6100 
2374 5665 000k1 EXIT 
237..b 56-66 k}~14 '-lM~l~, 0.014 ll. l,p ~Hi F" A IL.£ 0 T Ar' E ~uRG = ... 
2376 5667 112•J 1120 
2:571 5670 4023 4023 
2378 5671 2427 2427 
237~ 5672 4006 401216 
238121 5673 ~111 0111 
2381 56?4 1405 1405 
238c 5675 ti 4·'4 i-1 044*1 
23e3 5676 24;:1 24~1 



2~B~ '677 20.05 22'0' 
2385 ,710 4027 4~27 
238~ 5701 1'22 11"22 
2;se1 !5702 047, 04?5 
2388 5703 6000 6000 
238~ 97"4 0000 EXIT 



.~~\2. TA!!! 0-0Nl~OJ. T£8T ,PAJtT II 1 MA1t1'Ult n-o~t:A•t. f>At.10 vi;•1 24 -''S·tlr·-.'t• t!!l~JS FAGt $2 

,23119 
··2:39~ '1:1.s 8114 l.IM022, 001 .. !LIP TAPE WORD ToGGL.ES F'All.ED 
2:3;9!~ anl6 ·J;~20 1U0 
2:311.3 :5-,za·7 4tl24 4Ei24 
~·~ l'l~0 0120 0120 
·2~ Jn:1 0''4e 0540 
·~! 5712 2111 2'17 
21jt1 .!7'13 22t214 2204 
2DJS :5714 4024 4024 
2:39» .l·?i:J 1~07 1707 
2.ui ::5716 0714 0714 
2-¥1 ~1.2;7 0523 0523 
aw ·J7,2.£1 4@06 4016 
au.! .,7R1 0111 1iu 
~ ~hb 01405 1•e' 
:,2,~ .9:7.£3 0~00 0·491 
~ 9,g-4 e:.,00 n-JT 
'Mf71 
2;f\f.tlS :172! 0914 t.IMS2~, 0014 /LlP DATA BREAK F'AI1..EO 
2~» J7i6 1120 13.20 /0000 001&0 000~ 

2·~ .f 1.i7 d04 4824 
·~ f 71'1 1124 0.U4 
·~ ·f1711 0140 0140 
24J.~ J?'H 0222 0222 

--241~ !5'?33 s501 nu 
24.1~ ,734 134~ 1340 
241~ 5735 £1~01 0601 
2~17 '756 1114 1114 
241~ 9717 0,04 121504 
24J,9 5?40 tt00e 4000 
2~ 'Hl -7'?7 EX?TA 
2•1~ 5.7·•2 0116 ~·ne 
24i2 f743 0117 ~tc 
2·~~ !5744 .,114 Fftto 
2·~~ 5H'5 000B E:~lT ,.,, 
24 ~ 5746 ~~14 l,.CM0K.'~, Qr~·a. 4 11..CX MARK F'LOP 
2427 5747 ~33l1' 0330 /?:~0(:. 0000 
;242a !57,JJ 4015 4h5 
242'! 51J1 01.2i 0122 
2~3~ 5752 1~·~ 1340 
2~Jl 5753 ~U4 0614 
2432 !5754 t720 1'1~0 
24H 5755 4~00 4000 
2~3~ 5756 ?77? EX I TA 
24.~5 5757 kJ116 Rt GB 
243~ 5760 k.1117 RtGC 
~43 ~ 5761 0~0k1 EXIT 
2438 '762 IJ014 LCM00l, 0014 ILCX ~AqK F'LO? TAPE PRESET ~AILE~ 

2439 5763 k';s;sc 0330 lt"Ul 
2440 '764 4015 4015 
2Hi ,765 k.1122 0122 
2~4~ 5766 1J4;.' 134~ 
244J '767 k)614 06U 
2444 5770 1,20 11·20 



/POP-~1 TA'I CONT~OI. TUT PAR! u, HAlNOE~ U•Q3GA•L PAL10 V141 24•SEP•70 !5t55 PA~E 62•1 

2445 1771 4,24 4"24 
2446 5772 eu0 0120 
2447 9773 0540 054" 
2448 9774 2122 U22 
244Y ,775 0'23 0523 
245~ 9776 ";z4 0h4 
2451 5777 4H6 4llH 
24,2 6080 0111 01u 
24,3 6181 1405 14eJ5 
:z-454 6"82 9400 0400 
2455 6813 7777 EXITA 
245~ 6H4 0116 Rt GB 
2497 '"' 0800 £)( i T 
245~ 6816 1014 LlMH~, 0h4 /~IP TAPE OONE rAILED TO SET 
24,Y 6807 U.20 UH 
246i 6018 42124 4024 
2461 62111 0120 "120 
2462 6012 0540 0541 
2463 6013 0411 0417 
2464 6814 1605 1615 
246~ 6115 4H6 4&106 
246~ 6116 0i11 0iu. 
2467 6117 14es 1415 
246! 6120 0440 8440 
246! 6821 2~17 2,2.7 
2471 6"22 4823 4123 
247i 6923 0524 0524 
247? 6024 ~~00 EXIT 



l~·+J httt: OOtlTROI. TUT Put II• MAtHO(C 1~·03tA•L P4t.dJ vu1 24•SE;f' .. 18 1'tt5! PA$E n 

.!03 
2414 &12' 0914 l.lMU2, 0014 /UP ENO INST F"A 1 LED TO 0 PROGRESS 
2475 6f26 1120 U2rD 
2476 6027 d05 4005 
l477 61J3f 1604 16214 
2478. 6031 4@1+> 4011 
2479 603! uu uu 
24ae 61133 2440 2440 
~481 6~:S4 e601 0601 
2482 6835 1~i4 1U4 
24 3 6il36 " 04 0504 
~~:4 037 4'124 4"24 

"'' &id H40 1741 
i4a6 dd 6048 6041 
J4f 6j4'J 2,1, 2U2 

Ua; U4 1~0 1101 
H44 2~09 22U 

IOi 6845 23U 2323 
~01 6846 ~000 EXIT 
20~ 6041 0~14 1.lNMX~, 0~i4 11.lN ! '4C•7777 OIR=R£V f Id L.ED 
~~9j 6tl!58 1116 1116 
1494 091 4824 4824 
eos 6152 11.B~ 0U3 
2496 6053 7'67 7567 
201 6054 6767 6767 
208 "''' 6740 6740 
2o9 6056 0~11 0411 
?50~ 6057 2275 227, egu 6'?160 2205 2205 
~- 02 6061 2~40 2641 
~,03 6062 0t01 06'1 
2904 6063 1U4 1114 

~'"' 6064 0504 0,1214 
2506 6065 0000 EXIT 
?,01 6066 012114 l.INMX2 1 0014 /LI t\J T.AC=000ill D IR=F ... o FAIL.ED 

n:~ 6167 1116 1116 
6970 ~024 4~24 

251~ 6271 0i0;s 0U3 
2511 1072 7.560 ·7560 
t,12 6973 6060 6060 
~-51~ 6074 6040 6"40 
251~ 6075 ia4u 0411 
2515 ·6EJ7 6 a215 2·215 
251~ 6077 IJ~27 0627 
2,17 6100 r440 0440 
2·5.18 6101 0601 060;!,, 
2519 61212 1114 1114 
~52~ 6103 0,04 0:>04 
2521 6104 121000. EXIT 
2,22 6105 "'"'14 ~TM004, 0014 IL IT r--1/.RI\ CLO:...: FAI~t:; T::J Gf.\t_KATE. 1 (: j 

252J 6106 24fi4 2424 
252~ 6:107 4~15 41a15 
2'525 6110 11122 ~1l2'2· 
2·52~ 6111 1340 13"4'0 
252~ 6112 ~~1'4 0~S'l.'4 



/POP·!· T.AJtE ~ONT"OL. TCST PART ll t MA I NQEC 12-03GA•L PAL,10 V141 Z~"'SEP .. 70 1~·~~ PAGE 6~.-1 

2,2~ 6113 1703 1703 
2'2? 6114 1~0 1340 
2530 1'115 0~01 0601 
253i 6116 1114 1114 
2532 6117 0504 0504 
2':5-' 6120 4024 4~24 
2n4 6121 1'740 17 41 
2535 6122 0705 07"5 
2,3~ 6123 1~05 1U5 
2,37 6124 2201 2201 
2538 6125 2405 2405 
2,39 6126 4024 4~24 
2,dl 6127 2063 2063 
25d 613". e000 EXIT 



/PQft•;I TAPE C.ON.TROL TEST PART II• MAlNDtC 12""C3GA•L. PAL,U vJ.•2. Z4•$iP"7@ t!itH P.-Gc i4 

214'2 
2,0 6131 0014 1.CMx00, 0014 /LCS JDL.E ) SEARCH F'Ail.,ED 
2'4't 613i 0;,23 0323 2,4, 61U 4111 4011 
2946 6134 0414 0414 
2Ul 613' 1140 0540 
214i 6136 ?64rn 7640 
294§ 6137 2305 2J05 
29f~ 6HS 0122 0122 
2'9~ 6H1 0~10 0~10 

2912 6142 4006 4006 
2H3 6143 0111 0111 ,, .. '144 1~~5 1405 
2' t~ 614' .,49 144QJ 
Hf 6 6146 ;ue tXlT 
2ft1 '147 '!14 t.,CHx0;, -~i· /~CS ?URCH > ijl.OCK F 4 J L.E:D 

211: u•e t_H HU 
291 6151 4123 .en 2u• US2 8501 05211 
2Mt 6113 a~n 2:l1213 
29t2 6194 l,i40 1UiJ 
2Stl utf 7640 7648 
2N* 6156 eau 1214 
2S.I 6117 11"3 17"'3 

29•• 6168 1U0 1340 
2'67 6161 0()01 0601 
25tf 6162 1iH 1114 
216~ 6163 2'504 0~HJ4 

2tt• 6164 ~H0 EXIT 
2'11 6165 0014 1.CM00~, 0~:L4 IL.CS ~EAR CH > TURN AROUND F'AlLEO 
2St2 6166 -ah3 0323 
2$?1 6161 4~21 4il23 
25'74 61 '1-f' :BP01 051J1 
2J1~ 6111 22"3 2Z03 
2'916 6112 11J40 1140 
2571 6173 ?640 1640 
2171 6.17• 242' 2~'2' 
2-,7t 6176 2216 221(> 

2Jf O 6116 4081 4l'I 1 
2'5t1 -u11 2217 2211 
2582 62H 2.,1'6 2516 
299! 62fJ1 04~0 0440 =. 621~ 0!>01 06Jl1 

62'3 1Ut1 U.Q.~ 
2,&i6 6204 0,04 ,05.fJ4 
2587 6215 k'f00'~ EXIT 



1POP";1 UPI -CO"T~O~ JnT PAR! U 1 MA I_ NOEC 12•03GA•t. PA~10 V1H 24-SEP"?e 15&55 FA!.IE. 6~ 

258, 
2589 6206 0"14 t.CM003, 0014 /LCS TURN AROUND > IDL.E FAILED 
259k' 6207 032~ 0323 
2591 6210 d24 4024 
2'92 6211 2522 2522 
2!:$9~ 6212 1640 1~40 
25\l~ 6213 0~22 0122 
259' 6214 17a5 1125 
2,96 6215 1604 1604 
2597 6216 4~76 4~76 
2,9~ 6217 4011 4011 
2,99 6220 0414 0414 
2U~ 6221 "'4eJ 0540 
26CU 6222 0~01 0601 
2602 6223 1114 1114 
2H3 6224 0504 05(114 
260~ 6225 0@00 EX lT 
2605 6226 eS14 1.CMH~, 0014 /LCS B~OCK > CMK WRD FAlLEO 
2606 6227 2'323 032:5 
2617 62HI 4082 4002 
2U@ 62~1 1H1 1411 
2689 6232 e!U n1:s 
263.! 6233 4016 4176 
261~ 6234 41!103 4113 
2611! 6235 1iu 1013 
261~ 6236 4027 4027 
261~ 6237 2204 2204 
2615 6240 42i06 4U6 
2616 6241 0111 0111 
261~ 6242 1~05 1405 
261~ ·6:?43 0~40 0440 
2619 6244 0000 EXIT 
262~ 6245 0£114 L.CM00,, 0014 /LCS CHK WRD > IC.LE. FAILED 
2~2~ 6246 ~J323 0323 
2622 6247 4003 4003 
2623 6250 1013 1"13 
262~ 6251 4~76 -4~76 

2625 6252 4011 4011 
2626 6253 0414 0414 
262~ 6254 05'40 0540 
262~ 6255 0~01 0601 
2629 6256 1114 1114 
2 630 62!57 0504 0504 
263~ 6260 ti~li.rn EXIT 



/P.DP.•11 TI\ CONTROi. TUT PART ll 1 MAINDtC 12eD3GA•L PAL1i!ri"° 2•~s£p .. 70 1't5? PAG£' 6~ 
' . ". •• . '·. . -~ ..,, ·' ¥'. . . •• . • 

263~ 
26H 6261 0014 L.CM00~, H14 IL.CS ~EARCH > IDLE CMTB+l) FAILED 
2634 6262 032:5 ZJ23 
2635 6263 42123 4023 
263~ 6264 0~01 0,01 
2637 6265 22u c2ea 
2638 6266 12140 1u0 
263? 6267 7~40 7640 
2640 6270 1104 1i04 
264i 6271 1405 1'405 
264~ 6272 4050 4050 
2643 6273 1~24 1'24 
2G44 6274 02'3 0253 
2645 6275 11'1 11!U 
264~ 6276 4006 4~06 
2647 6277 0i11 0111 
2648 6300 1405 14U 
264~ 63U 0~00 04rul 
26'~ 631.2 0000 EXIT 
2651 63113 ra014 L.WH101, 0014 /l.RL.J 1..RE J EN TAC, Et'C TB, OR LOAO TAC 
2HZ UllJ4 2214 2U,4 /0~00 0000 00~~0 

26'~ 6H' 734121 7340 
2&~~ 6306 1422 1422 
26S~ 6307 0,73 0!t'13 
265~ 63UI 4005 4015 
207 6311 160 1640 
2656 6312 2401 24"1 
2~5~ 6313 0~54 0~54 

266~ 6314 4005 4005 
26&1 &315 1640 1641:' 
2662 6316 ·2~02 2402 
2663 6317 5440 5440 
2664 6320 1'22 1722 
2665 6321 4014 4014 
266~ 6322 l~01 1701 
2667 6323 0440 0440 
2668 6324 241211 2431 
266~ 6325 0300 0300 
267~ 6326 7777 EXIT A 
2671 6327 0051 K'?717 
2672 6330 ~115 REGA 
26.7J 6331 ~Jl16 REGS 
2674 6332 0000 EXIT 



631'! 
6H:i4 
1*'5 
6316 
6317 
68·40 
6341 
·63:42 
'63'43 
H•4 
16345 
'6346 
•P7 
,,!'HJ 
•:Jf 1 
'6rJ2 
'63J·3 
6U4 
;63if5 
6316 
•a:t7 
61169 .,.1 
6!62 
H63 
6364 
6365 
6366 
6167 
6318 
,,,~ 

63'1·2 
H73 
·~14 
ta75 
•a16 
·~''. 64fll 
6"48:1 
64i2 
64·13 
6404 
6485 
6416 
6487 
6410 
6411 
6412 
6413 
6414 
6415 ,,,.. 
~ .J 

'0L214 
~·423 
11$ie0 
t8'1J1 
'2H5 
4807 
1'i24 
0540 
0~~1 
1114 
0$04 
0900 
·21014 
2'16 
4915 
21122 
1340 
2'122 
1124 
1'40 
0701 
2405 
4'i06 
0i11 
1405 
0400 
0000 
Sl14 
2422 
4004 
'124 
0140 
e:Su' 
0116 
1605 
1440 
2227 
02'4(~ 
68'!4 
64'4 
1·e4~~ 
06~1 
U.14 
io504 
400~ 
7177 
ii'116 
0117 
00tth1 
LJ~14 
2424 
4015 
lJi22 
1340 

l.WM102 1 0"14 
2423 
4020 
1111 
2J05 
4107 
1!1124 
0540 
0~01 
1114 
05214 
~XlT 

L.WM10,, '8814 
1716 
4115 
•0:1.22 
.1349 
2722 
1124 
sue 
1711 
249' 
4.16 
0111 
1415 
0400 
EXIT 

L.MH011121, 121814 
2422 
4004 
et24 
0140 
0310 
0116 
1605 
1440 
2227 
0,240 
6054 
6454 
7040 
0691 
1114 
0504 
4000 
EX I TA 
REGB 
REGC 

. EXIT 
L. TM00~, 0014 

2424 
4el 1:; 
0122 
1340 

15r5-, PAYE .67 

/LTS PHASE GATE rA?~EO 

ILWN MARK WRITE GATE FA!LEO 

/LTR DATA CHAN~EL ~~8 ~' 4, 8 FAILED 
14210 "160 



.. n1~ 6421 0~·4 0314 

~ilJl .. ua2 1703 1'0J 
.. ~7J2 .. uz;3 1J4e 134U~ 
_,., :$ ~ U~4 · OC>~1 0601 
.. ~H~ .Ui·? 1ll4 1114 
.jU5 .~.f26 0;04 0504 
in6 .. ti27 4"'24 4024 
:in? j430 174J 1741.1 
.17~8 .. 6431 0705 0705 
.J1.J9 .t.4J2 1605 1605 
;j14~ .. f433 22'11 2201 
,274~ •-4.34 2405 2405 
_j742 ,,,,;i, 4024 4024 
1?4~ .;.~ ... ~!> 20~0 20 6':'J 
,j7~4~ .~-·U7 0~00 EXIT 



/PDP.12 TAPE CONTROL TEST PART II' MAINCEC 12-03GA•L P~L1~ v 14 ... '- ~ - r - ' 

274~ 
2746 
2747 644121 ~014 LTM101, 0014 /LTS LINE C Oll \! H •~· ~t.;_EJ T ·~ .c., C: ~;LJ'!T 
274~ 6441 2~23 2423 h~001:' 

2749 6442 4014 4014 
21,0 6443 1116 1116 
2751 6444 !Of>40 0540 
2752 6445 0317 0317 
27,3 6446 2516 2516 
2754 6447 2405 2405 
275~ 6450 2240 2240 
275~ 6451 0601 0601 
2757 6452 1114 1U4 
275~ 6453 0!>~4 0504 
2759 6454 4024 4024 
2760 6.455 1740 1740 
2761 6456 0317 id317 
2762 6457 2~16 2'16 
2763 6460 240(~ 2 41210 
2764 6461 7777 EXIT A 
276~ 6462 0116 REGB 
276~ 6463 0000 EXIT 
2767 6464 0li!l14 MOTT1M, 0014 /LMU TURN ARNO, bM ~A I LEO TO i :..;;:,TIO' 
2766 6465 1~25 1525 
2769 6466 4024 4024 
2770 6467 2522 2522 
2771 6470 1~4~~ 1640 
2772 6471 0122 0122 
2773 6472 16'14 1604 
2774 6473 5440 5440 
2775 6474 IJ215 0215 
2776 6475 42106 4006 
2171 6476 0111 0111 
277~ 6477 1~05 1405 
277? 6500 ~440 0440 
2780 6501 2417 2417 
2781 6502 4060 4060 
21st! 6503 1517 1~17 
2783 6504 2411 2411 
2784 6505 1716 1716 
278~ 6506 "0lH1 EXIT 



&' 

I i 
281' ,, 
I 

., 
6·~.f0 
~ 

. 

65"~ 
. 6·5'tf3 

tf11' ff#4" 
2''f16· 6~ 281!' ~w 

~! 
6'•1· 

~ 
282-i 6,,2' 
2822 6·.,,~· 
2:823 65~1* 
282~' 6tf5 
2825 65!56 

It 65..,7 
659 

~-" 
6~~1,. 
65:6'2' 

283k' tf$'3 
zni 6!564 
2&32 656!5 
28H 6566 
283~ 6567 
28:55 6570 
281:6 6571 
iu1 6572 
2.6'3~ 6!573 
283~ 6514 
28~! 6515 

rJ0'
1

1 •'" f"fO TT21if', 

1~5 
4' 4 
,1120 
~0 

~2' 
~2~ 
4006 
0111 
1~05 
0~40 
2417 
4060 . 
~015 

1'2• 
1117 
1~40 
rr.HJ00 
11"14 M0TT3M, 
1525 
400~ 
1~22 
4920 
2217 
0722 
052:5 
2J40 
0601 
1114 
05'04 
OJ24' 
1'40'' 
d60 
4015 
1721'' 
1!.1'1 
1640 
0000 
0014 REGM0,, 
21'14 
4'02-4 
2~.·~· 
4~kf6 
lt}111 
140; 
tJ44~, 

2~17 
4023 
Hill 
0624 
4022 
27:02 
~.0Jl0. 
171'7 

0014 
1525 
4024 
0120 
0540 
2,22' 
0'23 
0524 
40216 
0111 
1~05 
0440 
2~11 
~eu 
tf12,5 
1724 
1U7 
160 
EXIT 
0014 

a'a' 00'3 
1422 
41120 
2217 
0722 
0523 
2340 
06U 
1114 
05J4 
tf~'.24 
1740 
4060 
4il15 
1724 
1117 
1640 
E: XI T 
121014 
2214 
4~.a~ 
20.6:3-
dff 
liH11 
1405 
0440 
2417 
4023 
1011 
0624 
40,.ti 
27Jf2 
4000 
EXI'TA 

/Lt-fU TAP'E PRESET FAIL.ED TO ~ MOTIO~· 

/LHU CLR PROG~ESS FAILED TO 0 MOTION 

/LRL fP3 PAILED TO SHI~T RW8 
na,a0 00~0 



/P0P·12 TAPE CONTRO~ TEST P4RT 11• MAINOEC 12-D3GA•L 

6576 
6577 
6600 

0116 
'6117 
~~00 

REGB 
REGC 
EXIT 

V141 24 .. sEp-70 



6~.t\1 
6.&0 

0U4 
aa14 

.... i 4005 
~Alt! 1040 
~ a122 
U.19 l,.~24 

"""" f540 
W' 1~04 
W:1 4022 
.,.~~ 2702 

4006 tti'. "111 
ui:1 1~05 
ui.;. 0440 
"t.? 2~17 
U19 4923 

'"~ 
HJU 

6'iiZ' 0624 
~-tJ 400121 .. , .. ?777 
U:1' 0116 
t02'6 0117 
••• 7 0000 

. "t3' 0014 
tU 2214 
U32· 4024 
6633 0253 
6634 2~01 
tU! 0375 
t14:,3,4 2401 
t4.;"S7 0340 
664.0 0601 
U4l 1114 
u•i 0504 
664:3 4000 
~644 1111 
064] 0U;~ 
6646 k.l117 
6647 0114 
66.50 0046 
66,l. ~"'~?I 
66~2 ~~'44: 
66,,.;} 22·14 
6.61,4 4014 
66.5-5 1101 
6656 ti440 
6657 2401 
66(>12! 034l~ 

6661 0601 
6662 1114 
66,6.3 "''04 
6,6,~,4 4.0.24 
~6,.05 <.~.·43, 
66.66 54•4.0 

REGt-10~, 0014 
2214 
4005 
1640 
2722 
1124 
0,40 
1404 
4022 
2102 
4006 
0111 
1405 
0440 
2,17 
4023 
UIU 
0624 
4000 
EX! TA 
REGB 
REGC 
e: X IT 

RE.GM09, 0014 
2214 
4il24 
0253 
24U 
0;575 
2401 
0340 
0~01 
1114 
0504 
4000 
E:XITA 
REGB 
REGC 
REGO 
REGE 
EXIT 

REGM1~, 0fd·l.4 
2·3'14 
4'014 
1701 
0440 
2401 
034"3 
0601 
1114 
0~04 
4Qi2'4 
2·.~3 
54:'~ 

/LR~ TB+TAC=TA~ rAILED 
1e00~ 0000 00~0 00~0 

/LRL ~OAU TAC FAlLE~ TP3, SlA~~H 

/000"' 



/PDP•12 TAlt£ CONTROL. TEST PMH II' MAlNOEC 12-D3GA•L PAL1f~ V141 24 .. SC::P .. 70 15155 PAC,;£ h•l 

289? 6667 2305 2305 
2900 6670 0122 0122 
2901 6671 ~t310 0310 
290t! 6672 4000 4001d 
2903 6673 7777 EXIT A 
29"J4 6674 tU16 REGS 
2905 6675 000" EXIT 
2906 6676 0024 PASSM1 0024 /TC12"PART 2 PASS--CPASS> 
2917 6677 0361 0361 
2908 6700 6255 6255 
2909 6701 22101 21UJ1 
291i 6712 2224 2224 
291; 6703 4062 4062 
2912 6784 4j20 4020 
2913 6705 0123 0123 
291~ 6716 2302! 23Ql0 
291~ 6707 1777 EXIT A 
291~ 671g 02165 PASS 
2917 6711 4444 4444 /~ETURN TO LGC 177 
291ts 
291? 6712 0f1'14 WRCM, ""'14 /I.CS WRITE CYCLE Fl.OP TEST FAIL.ED 
2921 6713 '8323 "323 
2921 6714 4027 4127 
292~ 6715 d11 2211 
2923 6716 240.5 240!5 
292~ 6?17 4003 4003 
292~ 6720 3103 3103 
292~ 6721 1405 1405 
2927 6722 4006 4196 
292! 6723 1~17 1,17 
292? 6724 2040 2'IJ 41?J 
2931 6725 2405 2405 
293i 6726 2324 2324 
2932 6727 4~06 4006 
2933 6730 0111 0U1 
2934 61U 1405 1405 
293~ 6732 0~00 0400 
293~ 6n3 0000 EXIT 
2937 6734 02114 TTOKM• 0014 /LTS TIMING OK GATE FAILED 
2938 6735 2423 2423 
2939 6736 4024 4024 
294~ 6737 1115 1115 
2941 6740 1116 1116 
294~ 6741 lc174k~ 074W:l 
294J 6742 1713 1713 
2944 6743 4007 OH?J7 
2945 6744 0124 0124 
294t> 6745 k)540 0;0 
2947 6746 0601 0601 
2946 6747 1114 1114 
294~ 6750 .i;;.,4 0504 
2950 6751 t'0f£l0 EX IT 
295i 6752 1.'.1014 TMATB• 0014 /LRE TU F'AH.EO TO l~CREMENT LlURJNG TAPE 3~F~~. 

295~ ~;~ 2205 2205 
295~ 4~24 4024 



/WAS IS 

/TAPE TRAP rAILEO 
/0000 



1~Qll•~t· fAJr:C·ortr4tRot. rl11 ·P·A~f .lf:J~j4. . iDf'.f~i'.i'f:o3 -·;·~.:~~/·,~: ·'~;~/-~ 

P.~·i.u vtdt 
,. ' t 2 ·~ q::~·-7 4

- ~ ?~~:s 
~·-. ~I" 

~ ._ '-.· '. ',.~.r- -.. • ... . . • ~.; ',, '",' "'' ,. :_r ' ••.• --

BIJH "1111111 i80H0H 111111.11 11111111 U111111 11111111 11111111 11111111 
01H 2.1111111 111111u 11111111 11U1111 11111111 H1111U 11111111 1110""11 

02~1. u.111111 111111u. 1u.:u,1u U.3.Ui!l UU1H1 1U.U1U :t.1U11U 1111l.1U 
;J3fil U111111 uuuu. 11111111 :d.1H1H 11111111 11111111 UU11U 11UUU 

04~~ u.111111 1111uu. 1U.~U11 :!.~t1U11 11111.:U.1 11111111 11111111 11111111 
msf~fi ~1111111 11111111 1U1U11 :tUUUi :J.1111111 11111"11 UH1111 11111111 

f16if~I Uli1U1 ~,~:;.1uu :\U~UU i~uuu UU111l 1U11~U Ul.11111 :t.1111111 
~fi'OG u11:1iu 1UU!U ~ .. u.11u1 UU!i.1U :LiUh11 11111'.U U1111U UUUt:t 

:i,w~Q? U.U1111 1g11~u U11:UU. iuu.~u 11~11.1~.~ 1Ul .. 1H1 111111:U uuuu 
H~a 1.i!ii1111 :t3.1:t1,.u.. :U:l.1UU !UUU:!. u111a:;. UU'--111 1UH1.11 u111i11 

!~@~ iuuu.1 i;p.11;\~1 iUH,,11 ~,4uu11 11111:!.tl, uu1;u U1111U 11U1111 
,_;390 ui111u i111U.:l:i. 1111uu. tU.11111 11111111 1U11111 11111111 113.:i.UU 

~·~~d ~U.U.111 1~1i~,~u H1+.1Ul :u2.u~~u h~fl~u~ 11:1.U~U 1!::1111.l. UUl.111 
iHO H~iiu1 :tlUUU Ui~~\Ui uuuu uuuu ~ .. !ti.1i13.:~ :i.:t~.111!1 1!111111 

,, ~~~El !1111111 !HU~U u .. 1;uu uuuu uuuu UUUll U:i.11111 1111U11 
:t 7~fJ Ui1111:i. iJ..l:U.U,!i, U11,1U,. uuuu 11111i11 H:t11111 UH11:U 1111111.1 

2f:ff!~ :.U,:;.),11U ~HU~U 1u;ui~ U:.UU.11 uu;ui, :a1u;u 1UllUl 111111.11 
2:.u~~ t:1.11 :111.1 ~~~:111.U 1u.;1u~ 1~iui11 1111~111 l~.111~11 :f.1111.111 1111:1111 

::;,:)~ 1, t ~- ~., 1 i 11. 1,,1.UlU 1U.t.UU. 11'.:tUU h:l.111:tl H111111 11111111 111UU1 
23~~@ ?.U11111 :ti11uu 1113,UU UUUH '.'~!1.111U~!. HU.1lU !l11:t 1111 13.11:1.lU 

2 .;miu ~- ~- i ) .. i 11 :l 1:UU:J .. ,.1 11111~1.H ,.1:1.11:111 11,111111 HU11U U11t111 1.:1.111'.11 
:U1.i1!1:l :ll. :u. ~. :\ 3.1 u:quu 1~111:L:t1 1.1111113. U:l,11111 11111111 1U11lU 

;!6i)(9 s.l:i.H!.11 11111111 11111111 UU1111 11111111 11111111 11111111 1111U11 
21 '.?£: , .. i:U.Li.11 ;l.11l.1~U up:u.11 :quuu 1111;111 11111;u 11111111 11111111 

3t'i\a0 U.111111 11111111 11111111 U1U111 11,111111 11111111 11111111 11111111 
3i~ri' "':t111111 H11PU- l-11~1111 1;111111 11111111 11111~11 111111 ll. 1111~~'2llc/ 

3200 
33~1 

3400 
3500 

360g 
3700 



... . _. ... ... .... .... ..... ... .. S.U.U11l 1~11UU un.uu 1U11U1 11111111 1U11H1 111UU.1 11U1111 
Stll u.111111 111u1u 1U~1U1 1UU111 11111111 1111113.1 U1UU1 11111110 

nu U.i.11111 111111u 11111111 1U1U11 11111111 11UU11 11111111 11111111 
!!It uiu111 111u1u 1111U.U 1:UUU1 l.1111111 11111111 11111111 11111111 

;z uuuu. U111S.'4 U1~UU. uiu.1u 1111~111 111113.11 11111111 11111111 

hh:l111 111111u 1U.1UU. U11U.11 11111111 11111111 11111111 11111111 .... UtU111 H111~U :LU~U.:U 1UU111 l111111l. 1U11;U 11111111 1111l.l11 

nii ui11111 111u1u 11111111 11111111 11111111 11111111 11111111 11111111 

·m UlU11~ Ul:;+.+.U 1U~1U~ J.U11~11 u11;11~ 11111;11 11111111 1111ll.11 

H UUU11 11.1.11~U 1111.U.U UUU11 11111111 11u1+11 Ul11111 11111111 .. ,. U.111111 1~1U.~U 1U.~U11 1U1UU . 3.111~11; 11111;11 11111111 11111111 

&!ti UUU11 111111u. 1111U11 1U.11111 11111111 11111111 11111111 11111111 

•••• 11111111 UlU.~U 1u.;11u U,111111 U11U11. 11111;11 11111111 11111111 

'"' 1U1:tU1 111111u 11111111 11111111 11111111 11111111 11111111 11111111 

, ... U111111 1~11UU u1;11u 1UUU1. 11111111 111111.U 11111111 11111111 . ., .. UU1111 u.1111u 11i~UU 11111111 11111111 11111111 11111111 11111111 

,,,. 11111111 1pu.1u 111~U0~ 0~~e0000 I000iHJ000 021000!000 00~k'00!00 ~H:i~0~~~il 

nJ• 111.4 e1110 Sl000'?H. 000~81108 00000000 00000210~ 00000~~H~ 00000000 £0000i!D00 - ' . ,, .. 
73ft 

7409 ,,,, 
''" '11ft 



/POPwll TA;E CONTROL TEST PART ll 1 MA1NOEC 12•D3GA•L PAL.10 V141 24•S=::P""7~ '· 5155 p' 17£ 70·5 

ASCl I 5@54 KU00 0004 LIM00~ 5~J5 1.. r·i ~1 0~ 1'.:'.t:.llJ 
ASCRXT 5127 K3420 0164 LIH00~ 5464 L,V.,.,:J.04 0l72 
AXO 

- .......... 1(3427. 0165 1.TM010 5516 Lfl8102 21~7 .., ...... ~ ... 
IEhL 5200 K~46'0 _,154 L.lMllll~ 6!02::> L,,n91il'~ U24 
BELLA e~03 K3700 0i23 LIM01~ 5544 ~wM101 6..5C3 

e0151 eU4 K4000 0003 l.l M01' 5567 \.,WM102 6333 
C0176 0170 1<~140 00,3 L.1 M01? 5~11 1,.WM104 6;,47 

Ct.I 1~1,1 K~UZ 0042 Lt "101! 5~47 L.WN102 2i~0 
COM 0117 K4'440 0i22 LIM019 5666 l.WN104 2164 

CRl' 5157 KHH 0143 1.11'102~ 5705 L.WNOR"1 2021 
DA UM 5~20 KH00 0170 LIM02~ 5725 t..XAl:C0~ 2J01 
DATYP 5166 K612fJ rai,5 LlN0121~ 1j67 MIDU0 0l50 
DELAY 8126 K6040 0067 LIN0?.2 1422 M~2ze 0152 
00MOR£ 3155 K711H H47 LINC 6141 M~00 0i24 
f RROR 1U1 K1131 0BH LINMX~ 6047 MieJ00 012:; 
ERRORS 5s21 K'114B 0157 LlNMX2 6~66 M200Z 0151 
ur 0114 1<73'6 l'IJ111 L.lPH~ 0202 M40 0074 
EKh e!~~ 1<'4iHb 01;tl6 L.lPIH~ 0231 H~444 0~52 

txfh 1771 1<1n1 0162 LI fl'IZl02 0264 MA!NTl. 12J032 
MERE 5i4i 1<1'77" IH54 L.1P00~ 121313 MA p!TS 3l,34 
1(0112 0~~0 K17n 0111 LIP00~ 0~44 MOTSTl 2~54 

t<01r;i ii~4i K7'174 0176 LIPH:t 0403 MO'f'ST2 2402 
KHl1 1U,S6 K1111 "''1 i..IPIH~ 0427 MOTST3 2425 
~0tU.i 6\1112 !.CMIH ,746 L..JP0r,,7 0460 MOTTlM 6464 
K01:ti 0~U L.CMH' '''2 Ll p00t 0!501? MOTT2M 6;!ZJ7 

~0012 0160 L.CMiiH 61.65 LIP009 0524 MOTTJM 6532 
K0013 0146 1.CMH~ UH t..IP01~ ~550 NERROR 0~36 

K~!U 0fll~3 !..C::P-101~ 6220 LlP01~ "'6;!0 NE:RROS 5~k} la 

1(0117 airn 1.CMIH 6a•5 L.11'012 06;s0 OCTYP 5136 
K0921 ;1i0 L.CMH~ 6261 i..IP01~ 21677 OUTPAS 0064 
1(0048 1!3' J.,~MX·~ 6Ul t..1P01~ 0163 PASS ~~6~ 

i(0HI ·~iil7 1.CMXfi:S 6147 UPU~ 1041 FlASS~ 6676 
K01!Hi 0073 L..CSHI 15U UP015 1116 PDP 0002 
K0!H "~'' L.CS00~ 1540 i.. IP'-11 ~ 1142 PINT 0~1~ 

t<0Hi0 ~~!H L.CS00? 1'77 !.. I pe2~ 1172 PNTA ~I060 

.t01t>a 1041 LC!H~ 1611 LIF02~ 1220 P~~TB 0061 
K0177 21102 l. c s raru 1661 LMM00~ 6366 Pl\TC eili162 

1(0201J 0@So L.CS0il~ 113~ LMR 6151 PNT..i 0~t.S 

.t02s? 0184 L.CS009 2000 LOAOR 0034 RA:--i 0~45 

K0!fl2 11"1 L.CX0H 1321 LOADS . 3144 RA:\COM 5216 
1(0215 ~~00 l..CX0~~ 1347 LOC17~ k'l7b R~OC SJ.43 

K0250 0005 L.lA00~ 0121 LOCA 0450 REG0~4 2467 
K0400 0072 L. I 8004 0~?'~ l~OCC 1302 REGt06 2521 
K1000 S071 t.. l BiH.~, 04Z2 L.OCJ 3133 ~t.G0?.9 2~eJ~ 

1<1"26 0~77 I. I M00~ 601!16 LOCTRP 3105 RE:GZll:! 2~72 

KUii 014' i.1M0"1 5233 LSTERR 0024 REGA 0115 
K117 0U7 L..1MH2 '261 LTB00~ 2274 REr;B 0.116 
K2H0 0066 L.1M00~ 5~07' L.TM00~ 6414 R~GC ?117 
1<240 0075 L.IM00~ 5326 LTM00~ 6U5 REGC 0114 

KHH t!1-H LIM00' 5345 LTMU1 6440 REGE 0046 
K3820 0161 L.lM00~ 5364 L.TR00~ 2231 AC..GF 2!l.2~ 

1(:5040 0044 L.1M007 5~10 L TS10~ 2324 REGM04 6~56 



-- ·o~TtD1 t 
I M'I ~lllUa'~ t L . _ l.fl:S..~ft" rn1 _ 

1tW4;.. !llt'1 \l ~. E OONO' • t- t\ti1' 



ASCll 116 19~4 1961# 1991 
ASCRX! 1946# 19?9 219? HO 
uo 59# 869 89~ 981, l,432 ;43~ 181~ l~de 

&El.l. 122 2057# 2061 206~ 
1£1..L.A 122# 18, 194; 
CllH 157# 368 
CIP& 177# 79~ 29e·~ 

c~A 63# 870 143~ 
COM ,.# 320 321 327 328 344 34' 351 352 716 719 725 726 746 

71,7 75~ 1'~ 78111 781. 
CIU.r 1996 2027 203~ ae3h 2045 205Z 
DATUM 1912 2005# 21118 U!54 
DA!YP 1974 2046# 20,~ 
0£1.AY 142# u0 18! 
OOH ORE 1902# 191; 
EAR Oft H# 211 242 269 298 332 35~ 363 407 426 452 496 553 61~ 6,, 701 73fl' ,,, 78' 83~ 85~ 680 699 . 933 '167 998 l.025 li6ro 

1990 111• 116~ ura~ 12J2 1271 1:sH 1374 1420 1443 1471() 1499 1521 l,59 
1919 1646 1110 11n 18H 18421 1864 1880 

ERR Oft~ 8' 192~ 192? 19H 194~~ 194~ 194~ 1952 1953 195~ lip5) 1964 l.965 196~ 

1969 i9'11 
ES' ''" i85~ 18,9 
EXIT !SU 2106 212~ 21•• 2160 2175 219~ 2217 C?241 2267 229~ i:310 ~328 2.559 

2171 2369 240~ 24i4 243? 2457 247~ 2491, ,,jj)~ a521 254~ '5!)6 ii!570 ~~Bi 
.I 2614 2619 HU 26si 2674 2687 2702 2724 2744 2766 21a; 2804 ~824 284~ 

2867 2Hi 2Hf 2936 2950 2982 299~ 
EXl'i'A 32# 2~2~ 20~ 2~~~ 2~7~ ~721, 276~ 260 286~ i2 65!0 290~ 2915 ~979 2992 

MER~ 2'1J26# 2037 
KIH2 86# 82~ :L69J 1831 
Kif .3 172# 127~ 
tcH17 167# 
tdJhl 129* 1441 10~ 1518 1552 1609 1624 1816 1903 
tt••11 164# 12~ 1262 168~ 

~·:~a 169~ 
Kl 13 19h 
KH16 81# 203 2:s0 261 288 314 443 466 525 -,71 62Y 673 769 ~314 

9;i.7 947 9?7 1~~@ U75 110~ 113~ 117~ l.22~ 12s~ 13~~ l.543 ~452 14 ·)~ 
19q3 161i 16!5~ 17'8 17'19 181~ 
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