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TEST ROUTINES NO. 1 AND NO, 2

Test Routines No. 1 and No. 2 are combined in one master magazine and a Block
Selector Routine is incorporated for selection of the desired test, Test No. lisa
cursory check of a computer, resulting in a bell being rung at regular intervals.
Basically, re-circulation, arithmetic circuits, AR and PN registers are tested by this
routine. In order to subject the computer to a more comprehensive test, Test Routine
No. 2 should be used.

It is assumed that the input circuits (including the pertinent memory lines ~ L. 19,

L. 23 and L. MZ), L. 00, the command and control circuits are in working condition.
If one or more of these is making errors, the result will be erratic operation, usually
evidenced by the computer getting lost in a loop of commands.

METHOD OF OPERATION

1. Read the Number Track in - p key.

2, Read in the Block Selector Routine by striking p key again,
(Steps 1 and 2 must be executed when machine is ON and are automatically
executed during the start cycle.)

3. Set Compute switch to GO - a type-out will occur,

4, Type in 0000002 tab(®for Test Number One. Test Number One will then begin:
The first block of tape (the loader routine for Test No. 1} is read into the
computer. If it is properly recorded, the type-out will be: XXXXXXX. The
second block of tape is then automatically read in and terminated when the bell
rings twice. (There is no type-out unless an error is encountered.) The second
block of tape then forms a closed loop in the computer and is repeated indefinitely
until the GO-BP switch is moved to the center position.

5, If Test Number Two is desired, type in 0000005 tab(§)and perform steps 6 and 7.

6, The computer will stop on a Test Ready, at which time manual type-in will have
been set. The operator must then type a sexadecimal number which is the number
of times each type of test will be executed, For example, if 0000010 is typed,
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each line of the memory will be tested 16 times before the next type of test is
accomplished. The normal method of seven digits, tab, and@key is the method
used to type this number.

After the@key is hit, the computer will proceed to execute each type of test with-
out further manual intervention (unless the computer gets lost), The first test
made is a test to determine if the accumulator and its associated circuits work
reliably. The test involves adding all the commands in Line 0 into the accumulator
and subtracting them out again. If the AR is clear after this, the AR is considered
reliable. If it is not clear, a number is typed out which is characteristic of this
test, (See the list of indications.)

In accomplishing the above test, Line 23 is considered to be reliable and is used to
store numbers for determination of the end of the test, A bell is rung at the end
of the test.

The second test is the determination of the reliability of the two-word registers,
Again, if an error is made, a characteristic number is typed, Certain four-word
registers and the AR are used in this test and a bell rung upon its completion,

The four-word registers are then tested and characteristic numbers typed if an
error is made, The two-word registers and AR are used in this test. A bell is
rung at the completion of this test also -~ the third and last bell in the first block

of commands.

The next block of commands are then read in. This block tests all of the long lines
from one to nineteen by putting the same information as is in line zero into all of
them. It fills each line only once at the beginning of this routine unless a certain
line makes an error, at which time the information in that line is renewed, Asa
result, the successful completion of this test is assurance that all lines have stored
information for a considerable period of time, i.e., equal to the total length of
time of the entire test.

This method of indication of errors results in a minimum of type-out. A type-out

is not made each time a line makes an error. Instead, the number of errors made
by each line is counted and this number typed at the completion of the entire test.

At the completion of the test, then, a type-out is made; if no errors have been made,
only a series of spaces are typed and nothing will appear on the printed page.
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14,

However, if Line 9 has made fifteen errors (this could or could not be the total
number of tests made on each line), a number will be typed out as follows:
690000z

Note that the second digit is the line number and the last digit is the number of
errors {in sexadecimal). If the number is 7300012, the line would be Line 19 and
it would have made 18 errors.

The next block of commands is then read in, This tests the inverting gates and the
sign circuits of the two-word registers. Two bells are rung, one.after each of the
above-named tests.

NOTE

If the inverting gates are not working, chances are
that the tests made in the preceding blocks did not
work and have given false indications. The inverting
gate test is used to determine if the error indications
were caused by the inverting gates,

The next block, after being read in, will test the overflow circuits and all combi-
nations of End-Around-Carry conditions in both the AR and PN registers. One bell
is rung upon completion of both tests and characteristic numbers are typed in case
of error.

The next block of commands has three types of tests in it. The first is a multi-
plication and division test. It involves the determination of the equality:

A-B

A:B

If this equality is not met, the computer then determines if the equality A-B = B- A
is met. (A-B is the same multiplication made for testing the first equality.) If
this equality is not met, the computer types out a number characteristic of a
multiplication error, while if it is met, a division error indication is made, A
bell is rung upon completion of the designated number of tests,

The second test is of the shifting and normalizing circuits. The test normalizes a
number and then shifts it back where it was, hence, compares it with the starting
number. A bell is rung upon completion of this test,
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The third test is of the logical commands. The third bell is rung here.

The next block of commands results in two types of tests. The first is a type-out
of six test numbers in the following sequence:
-1122334 445566. 7 778899

SUUVVWWX xxyyzz. 0 2345

The second test in the last block is a series of computations using two standard
subroutines. The blocks of commands for the subroutines are read in by the last
test block before the type-out of the above test numbers,

The computations involve the calculation of the sine of an angle & and the calculation
of the arcsine of sine 0 to produce an angle @. If the computations are correct,

@ = 8, thereby checking this equality. If the angles are not equal, a characteristic
number is typed out. The angle 8 is then varied by an incremental amount and the
computation repeated the number of times specified by the operator. The test type-
out will occur during some of these computations.

At the end of computations, the tape automatically reverses to the beginning of the
test routine and the operation started at the first test in number 4 above. I the
operator wishes to change the number of times each test is performed, he should
stop computations when the first block is being read in and then do the operations
starting with number 1,



ERROR INDICATIONS FOR TEST ROUTINE NO. 1

Typed Number Likely Error Possible, But
Not Likely
159539v Inverting gates (IG), LI AR
21ul39v LII LI AR IG
33v339v PN AR IG
3xvxT5v ID MQ PN#* IG-
-6466w9y L4 PN* IG LII
-6466wvy LS PN* IG LII
-6466wxy Lé PN* IG LII
-6466wzy L7 PN* IG LII
-6466xly L8 PN* IG LIT
-6466x3y 1.9 PN* IG LII
-6466x5y L10 PN* IG LII
-6466xTy L11 PN* IG LII
-6466x9y Li12 PN* IG LII
-6466xvy L13 PN* 1G LI
-6466xxy L14 PN* IG LII
-6466xzy L15 PN* IG LII
-6466yly L18§ PN* IG LII
-6466y3y L17 PN* 1G LIl
-8466y5y L18 PN* IG LII

*See Discussion of PN, Test Routine No, 1: Memory Test Indications



Typed Number

5300

56000

6000
12000
1x000

58000
32000

**See Discussion of Test Routine No. 2:

Likely Error

Overflow flip-flop
didn'{ sense OF.
Test overflow didn't
work,

Overflow FF not turned
off by test.

Source 30 or wl
Source 27, 29
Multiplication
Division

i

Shift or Normalize
Input circuits

Photo reader
LV, L19, LIV

Possible, But
Not Likely

Program or operator's
error, **

Test circuit not
working properly.

LI 111
LI LIY
PN** or IG

D, MQ

Typed Indications of Errors



ERROR INDICATIONS FOR TEST ROUTINE NO. 2
Various characteristic numbers are typed out whenever the computer makes an error.
The following is a list of these numbers, the type of error made, and some possibilities

as to computer circuits which may have made the error.

1. Accumulator Register Test

393939v  This test does additions and subtractions of the commands in LO in the
accumulator. If an error is made, it is usually an indication that the
accumulator is not holding information reliably, but other circuits such

as the inverting gates may also be operating improperly.

Look for:

Accumulator Read head out of tangential adjustment,

Bad AR Read amplifier,

Weak tube in AR preamplifier.

Bad AR record amplifier,

Bad component in accumulator adder.

Bad component in inverting gates. (Try replacing IS flip-flop)
Read or Write head open or shorted.

Bad taper pin connection between logic panel and memory.

© ® N e U e W N

Source or destination selector gates bad.

2. PN Register Test
555539v  This test stores data in the PN register and compares it against data
stored in Line 23. Therefore, I.ine 23 may be making the error, but
since Line 23 was used for read-in, one suspects PN. The AR is
used for this test so it may also be making the error, although it should

be okay if it passes its test.

Look for:

PN register Read head out of tangential adjustment,
Weak Read amplifier.

Weak preamplifier tube.

Bad record amplifier.

Bad component in PN adder and associated circuitry,

> e W N

Read or Write head open or shorted.



7. Bad taper pin connection to or from memory.

8. Source or destination selector gates bad.

1D and MQ Register Tests

65683%v 1D See discussion of PN test,
y0y39v MQ

Look for:

1. Read head out of tangential adjustment.
2, Bad Read amplifier,

3. Bad preamplifier tube,

4, 'Bad record amplifier.

i

Recirculation, source or destination gates bad.

o

Read or Write head open or shorted.

3

. Bad taper pin connection,

Lines 20, 21, 22, 23

616139v - L.20

x1x39v - L21
454639v - 122
595w39v - 123 The AR and two-word registers are used in this test. They
could be making the error even though they passed their test,
but this is unlikely. If L23 indication is made, careful
scrutiny is in order because it worked properly to read the

data from tape.

Look for:
Same things as listed for ID aiid MQ Registers.

Long Line Tests

730000n - Line 19
720000n - Line 18
710000n - Line 17
700000n - Line 16
620000n - Line 15
6y0000n - Line 14
6x0000n - Line 13
6w0000n - Line 12



6v0000n - Line 11
6u0000n ~ Line 10
690000n - Line 9
680000n - Line 8

610000n - Line 1

The number N is the number of times the particular line makes an error. Short
lines are used in the test, so it should be remembered that they can make errors
even though they have passed their own tests. This is unlikely, however.

Look for:
Same things as listed for ID and MQ Registers.

Miscellaneous Test

Continuous Bell Ringing

The Long Lines test requires the storage of test data in Line 23, If this data
becomes in error, the computer rings a bell continuously, To stop the bell-
ringing, hit the(®key, at which time the computer will try again. However, since
Line 23 or some other circuit not connected with a long line failed, the best thing
to do is to start the whole routine over to test the other circuits again.

Causes may be:
1. Line 23 unreliable
2. PN register unreliable

Inverting Gates

222439y Additions and subtractions of very simple numbers into the AR are not
working properly. The numbers are stored in lines 21 and 22, so these
lines could have failed,

Look for:

1. BadISflip-flop.

Bad IC flip~flop.

Other bad component in the inverting gates.
Bad AR (See AR test).

Bad Line 21 or Line 22 (See test number 4).

SN



Sign Circuits of Product Registers

lyly2xz

2x2x29w

3wiw2xz

484w2xz

Sign did not properly set up to be negative when a negative number
when a negative number entered the ID and a positive entered the MQ.

Sign was negative when two positive numbers were entered into ID and
MQ.

Sign was positive when a positive number was entered into the ID and a
negative number into the MQ.

Sign was negative when two negative numbers were entered into ID and

MQ.

Reader Test

nnnnnnn
5w5w39v

Look for:

When reading in the next block of commands, the computer checks the
read-in for errors. It types out the block sum that was obtained {which
should have been zero) and the indication number,

1, Photo reader out of adjustment.

2, Bad Line 19 or 23,

3. Bad AR register {See AR test),

4 Other bad component in input circuitry.

32323vz
3ududvz
44443vz

4y4x3vz

5ub93vz

Overflow Test

Two quantities, A and B, are used in this test. A is equal to 1/2, B is
slightly greater than 1/2.

Overflow did not set when A + B was added in the AR,
Overflow did not set when -A -B was calculated in AR.
Overflow did not set when -A -A was calculated in AR,

Overflow set up when the difference of two positive numbers was taken
in AR,

Overflow set up when the difference of two positive numbers was taken
in PN.



66663vz  Overflow did not set up when A + B was added in PN,
ubudvz Overflow did not set up when ~A -B was calculated in PN.

191u3vz  Overflow did not set up when -A -A was calculated in PN,

End-Around-Carry Test
This subtracts zero from AR and PN to see if the End-Around-Carry is
propagated to correct the sign.

26262xz  The sign of (-A -0) was positive, indicating no End-Around-Carry when
calculated in AR,

363v2xz  The sign of (B -~ 0) was negative when calculated in PN.

Multiplication - Division Test
Two numbers, A and B, are used in this test. The identity A. B = C is
assumed in the discussion,

C
z5v294 The equality A = B does not check, but A* B = B A does check, This
indicates division failed,

Look for:

Bad IS flip-flop.

Bad IC flip-flop.

Sloppy wave forms on input to IS flip-flop or elsewhere in inverting gates.
Bad buffer-inverter driving ''division" signal.

Bad component in PN adder.

[ B S T I RN

A bad two-word register.

C
105v2v5  The equality A = B does not check nor does the equality A+ B = B+ A,
Lines 20 and 23 are used to store intermediate data in this test.

Look for:

1. Bad PN flip-flop or gate driving this flip-flop.

2. Bad PN adder.

Slow rising or falling signals in adder inputs or output,
Bad two-word register,

Bad Line 20 or Line 23,

oo w
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Shift and Normalize
A number is puf in the even half of MQ and normalized. After normali-
zation, it is put in ID and shifted right, with the number of shifts
determined by the number accumulated in the AR when normalization
occurred.

The number should end up in the same position of ID that it started in MQ.

65662xw The number left in'ID at the end of the shifting operation does not agree
with the original number which started in the MQ.

Look for:

1. BadID or MQ register.

2. Bad AR register.

3. Circuits used to turn on AR carry for incrementing not working properly.

4. Bad PN flip-flop or associated circuits.

5. Gates controlling control circuits on normalize or on shifting not working
properly.

14632zz This is a miscellaneous test. Upon shifting the ID right, the MQ should
also be shifted left. Also, the number of shifts should be sufficient
to shift all the contents of MQ off the left~hand end, clearing MQ. This
number will be typed out if MQ is not clear.

Look for:
1. Bad MQ register.
2, Same things as listed on test above.

. Logical Commands

x0513vw  One or both of the logical commands 20- 21 and 20- 21 (Sources 31 and 30)
did not work properly,

Look for:
1. Bad Line 20 or 21.
2. Bad gates for logical commands,

u4292xw The command 20- 21 + 20 AR (Source 27) did not work properly.
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Look for:

Same as above.

Test Type-Out
A test type-out occurs which operates all possible characters of the

typewriter:
-1122334 445568, 7 778899
~UUVVWWX xxyyxx, 0 2345

If this does not type correctly,

Look for:

1. Sticking keys on typewriter.

2. Broken or sticking relays in typewriter base.
3, Bad OB flip-flop.

4, Bad Line 23, 19 or 2,

5. Any other Input/Output circuit,

Computation Test

w7483zv  This test involves the calculation of the sine of an angle 8 and the calcu-
lation of the arcsine of this result, If the arcsine agrees with 8, the
test is passed. This is the last test of the routine and since practically
all circuits are tested before this, should work. If not,

Look for:

1. Rad CD flip-flop {this was not tested before} or circuit driving CD.

2. Something wrong with computation registers (all short tracks).

3. Since type-out occurs during computation, look for arcing contacts in
typewriter relays.

4. Any other portion of machine bad.

13



SUMMARY OF ERROR INDICATIONS

Jew 00234
393939v
555539y
656839v
y0y39v
616139v
x1x39v
454639v
595w39v
620000N
720000N
Continuous Bells
222439v
lyly2xz
2x2x29w
3w3w2xz
484w2xz
5w5w39v
32323vz
3u3ulvz
44443vz
4y4x3vz
54593vz
ulu3vz
191ulvz
25262xz
363vixz
z5v294
105v2v5
65682xw
14632zz
x0513vw
u4292xw
-1122334
-UuvYwWwWX
w7483zv

445566,
XXYY2Z.

Rean i Lasy weosk TELT)
Accumulator Register
PN Register

1P Register

MQ Register

Line 20

Line 21

Line 22

Line 23

Line ?

Line 16 + ?

Line 23, or PN
Inverting Gates

e FWSTOR TEST X fypreres

Sign Circuits
Sign Circuits
Sign Circuits
Sign Circuits
Input Error
Overflow Circuits
Overflow Circuits
Overflow Circuits
Overflow Circuits
Overflow Circuits
Overflow Circuits
Overflow Circuits
End-Around-Carry - AR
End-Around-Carry ~ PN
Division
Multiplication

Shift or Normalize
Shift or Normalize
Source 30 or 31
Source 27

7 778899

0 2345 }

Computational Error

Test Type~Out

14



TEST ROUTINE NO. 1 Line 00
v o2 s ufel | fcls || NOTES
4 5 6 1 g 02 | oo Ja]z28 |31 Test Ready
89 10 nj oo 02 | 03 [o0]oo |28 Clear AR
28 W B o5y os o4 |1]00 |20 Add all LO
6 7 8 1 o)y oo oo 1|2 |20 AR~ 20-D, 1, 2,3
2 2 2 B 10 |11 Joloo |28 Clear AR
B % 2 g |y 12 |afoo fee Add all L0
LI R ETE I EUE BT EE ETE RS AR+ 21-0, 1, 2, 3
323 % 3% 4 18 [ 19 |3 )20 t2v | AR -(20 -2) > AR
% 3 B W 20 |21 Yol2s |27 |- lTest AR B, Pt
0 4 42 B ] 2s |26 |1 20 |29 Add all L 20
4 45 46 4| o0 | N0 | wo oo |28 (00 - 19) ~ AR
B 49 50 81 o5 |y llsr {s |s e |20 Subt. all L 21
52 53 54 55 5 32 |33 [0 |28 |27 |- |Test AR Bk. Pt
5% 57 58 58 ) o4 34 |35 |0{20 |28 (20 - 02)~ AR
60 61 62 63| 5 31 luo o oo |28 (00.- 31) ~ AR
64 65 66 B7 | s |, |38 {38 |1|28 |26 AR~ PN (e+ o)

6 69 70 7T su 0 lay |41 |98 |25 AR =~ ID (¢ + o)

LA R C PP Y TR R R e R B AR ~ MQ (e + o) I
LR LN P 45 |47 |1 |26 |28 PN odd - AR
80 81 82 8| 48 |49 |3 |26 |29 AR - (PN even) ~ AR
84 85 8 87| 4 50 |51 [ol28 |27 |- |Test AR Bk Pt
8 8 9% 9 5 52 |54 |5]95 |26 (ID) - PN
2 8 M 9% g 49 {wo {ofoo |28 (00 - 49) > AR
% 97 98 9] 5, 56 |58 |7 |24 |30 PN - (MQ) = PN
W oulou2 W osg |, ie1 |61 |16 |27 Test PN Bk. Pt
u4 u5 e 61 Ju | 62 [63 [5 |00 |30 Add all LO -~ PN




Llp g | nc|s|osr NoTES
62 58 {u0 |0 {00 |28 (00 - 53) >~ AR
63 64 |66 |5 )26 | 21 PN~ 21-0, 1
66 47 {71 {000 |21 Command 2~ 21 -3
71 74 |76 jo0 o0 |21 Command 1 =~ 21 -2
6 78 179 |0 |21 j28 (21.22) > AR
79 80|81 |0 joo |29 AR+ "14" > AR
81 82183 {0 {28 |21 AR~ 21 -2
33 85 (85 |0 |31 |31 Obey AR
Y -
T4 86 186 10100 |03 LO - LX
86 83 |80 |5 121 |26 (21.-0, 1) ~ PN
90 91192 [of21 jo8 (21-3) ~ AR
92 93 194 loloo |29 AR+ "1g" = AR
94 95 196 |0 |28 |21 (AR) -~ 21 -3
96 98 199 lo]s1 |31 Obey AR
@D tu w0 tuz [7 103 |30 Subtract all LX » PN
u2 ut |05 |5 126 {27 || - | Test PN Bk Pt
05 06 108 joj21 |2 21 -2~ AR
a8 { 08 0.328 1 Test Ready
08 13 {14 |3 |00 |29 AR - "189" -~ AR
14 15 {75 jo |22 |33 Test AR sign
75 76 177 |0 |17 |31 Ring Bell
ul u2 jub |0 [28 |31 Test Ready
ul u3 |00 |0 [ns |31 Type AR
77 79179 i]21 31 Transfer to 1,1 _com.
07 09 115 10108 |31 Type AR
15 17 |15 |0 28 |31 Test Ready




L IP B N |C1S | D |BP NOTES
16 17 1 05 |p {28 | 28 "Do Nothing"

80 lu | 06 |00 [0}00 |01 Mig"

93 Juf oo |00 |o |01 |00 M1g"

13 |u 86 [ 86 |0 oo |18 "i8g"




TEST ROUTINE NO. 1 Line 01

0 1 2 3 b P ‘E; N|C|[S | B |&P NODTES
&5 8 T o0 02 100 lof2s |31 Lxtra commands for
LI S U 1 02 |79 |o]28 |28 convenience of operator
AR U T 81 |81 o156 |31 Read photo tape

LR UE Y 83 |83 |0 |28 |31 Test overflow
A K 31 {56 |0 |o1 |28 Olgy = AR

235 % 7| s 57 |58 o |28 |21 AR 21,

%28 3 N | g 61 | 62 (001 | 20 B 20y

323 M 35 g 65 |66 |0 |31 |28 (20,21 - 1)~ AR
%3 W B g 69 | 70 0 |28 |21 AR~ 215y

0 a2 8o lwllor l70 Lol |a Test ready
LI 73 |72 |o og |5 Type AR

# 49 80 st |wlor |72 loles [m Test ready

52 53 84 85| .. 74 175 lolol |28 01, AR

5% 57 58 58 ) oo 77 |80 {0 |21 |20 AR+ 21,, ~ AR

60 61 B2 B ) o) 82 |82 Jola1 |31 N. C. from AR

64 65 66 67 | o, 86 | 86 {0 {20 |31 || - | Test overflow

6 68 70 T o 01 1oz Jalo1 [20 0lg = 2093

LR R P 95 |96 1o |01 |21 Olgs ™ 213
NI 1| 90 |wo 1o l31 |28 20. 21~ AR

80 8 828 o w3 lus o |30 |20 AR+ 20, 215, > AR
8 85 86 81| w loa |3 |21 |29 AR - 2154~ AR

e 89 80 8§ o, 05 106 |0 |28 |27 || - |Test AR B/P

2 8 M 8 07 |og loi21 |28 T

% 97 98 9] o8 11 |12 [o[27 |28 AR: 0

U wouz W, 15 (16 13 |21 {29 AR - 213~ AR
woous  ue




L bl NG| S D8P NOTES
16 17 |18 10|28 | 27 || - | Test AR B/P

18 21 |21 ]0|23 |31 Clear PN, ID, MQ
21 22 |23 0|01 |20 A 200,

23 24 | 25 {001 |20 B 2000

25 26 | 28 | 620 |25 A - ID

28 32 |35 {620 | 24 B - MQ

35 56 1 93 fol24 |31 Multiply

a3 94 | 97 [4 |26 | 22 PN~ 2200 g4

97 ud [ w2 {620 |25 B ~'1D

u2 ub | 05 §4l22 |26 2245 g5 ™ PN

05 v6 |14 | 525 |31 Divide

14 15 |17 |0 |24 |22 MQ - 22

17 19 [ 20 |1[22 |28 22,, = AR

20 22 |26 (320 |29 AR -~ A= AR

26 27 |29 |of28 |27 || - | Test AR B/P

29 32 |32 [0]23 |31 Clear M@, PN, ID
32 34 |37 Jo]20 |24 A~ MQ

37 {66) ud [0} 27 31 Normalize MQ

ub u6 |09 {328 | 28 -AR ~ AR

09 11 [ 15124 |25 MQ = 1Dy

15 (66)| 78 |0 |26 | 31 Shift

78 80 | 82 [0]25 |20 (ID even) = 20p0
82 84 |85 11}20 |28 2000 > AR

85 86 | 88 [ 3|20 |29 AR - 209y = AR




LiP 5| N fCp S| D BP HNBTES
88 89 | 98 Jo |28 |27 |- | Test AR B/P

28 99 55 {0 |17 31 Ring bell

55 57 00 {0 {20 | 31 N.C. from L. 00
99 85 |56 {001 |28 0lgs ~ AR

87 84 |56 [0]o1 |28 0lgy ~ AR

19 16 [ 56 |ofo1 |28 0145~ AR

30 26 56 |0 |01 28 0l9g~AR

07 04 56 | 0|01 28 0lgg ~ AR

34 46 46 [0 |07 |31 Reverse photo tape
46 |u [ 47 47 [1]19 |29 Add L. 19~ AR

47 ju |48 48 |13 101 29 Subtract L. 01 = AR
48 49 50 |0 [28 |27 - Test AR B/P

50 52 52 [0 ]28 |31 Test read

51 48 |56 |o|o1 |28 0148~ AR

52 jwji01 52 0128 |31 Tesat ready

53 55 55 |0 [156 |31 Read photo tape

40 fw ji 01 40 |0 [28 | 31 Test read

41 43 43 10|07 |31 Reverse photo tape
43 45 |43 |0 (28 |31 Test ready

44 46 |46 |0 (07 | 31 Reverse photo tape
57 w0 |u2 [6120 |25 2000 = IDg1

59 uo w2z |6 |20 |25 2000 =~ Doy




Lippp | NIC| S| D JBP NDTES
80 uf u2 | 6120 25 ZOOO ind IDOI
60 ul uz | 6120 25 2 00 IDO1
64 ul w2 [ 6] 20 25 20004 ]DO1
65 ud u2 [ 6120 25 2000 - IDO]
67 u0 u2 | 64§20 25 2000—' IDm
68 ul u2 [ 6|20 25 2000 s IDO]
69 19 96 [0 00 | 00 ~ | Go to Loc 96
74 u | 84 00 13128 29 Clear AR
u’? 54 65 | 7|20 31 |-
02 -2y85574
22 ~zyxwvl0 "A"
24 9876543 "B"
91 9999908 Txtractor for test
a5 3w3w3w3 Test number
61 (072000 B TN Extractor

21
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TEST ROUTINE NO. 2 - Short Track Test Line 0

o ot oz s UIPld )]s |0 ee NOTES

4 5 6 7 0 1 ]ooz]|oj19 | o0 L19~ LO

8§ 8§ wn 2 |- 6 1 009(0 }21 | 31 Commands 1,0

|2 IR T I | 9 12 [ 023(0 | 23 | 31 Halt

B 11818 g 25 |027{0 |12 | 31 Set Type-in

B 1 2 232 1 |o027|0 |28 {31 Test Ready

4 2% 2 27 )2 |- 0100 | 23 | 28 23 - 000 ~ AR

28 29 3 3| 10 12 |016f0 {28 | 27 Test AR

32 33 M 35|16 17 |o018{0 {25 | 19 Clear L19 o
% 3 W 3|7 |- a2 o1s]o |28 | oo N, = 00 - 042

A4t 42 8345 |- a0 |osolo |00 |28 "M 23 -0 n
445 48 41 5 52 |os2[o |25 | o8 Clear AR

449 50 51| g 53 | 053[1 | o0 | 20 Add L0~ AR B
52 53 B4 55 || 53 54 | 0553 |00 | 20 Subtract L0~ AR

% 57 58 5% | 55 57 | 05700 |28 |27 Test AR B
60 61 62 83 |57 |- o |o61|o |23 |28 N - AR

64 6566 67 | 55 |- 55 |os0|o |00 | 23 00 - 055 23 -3

66 8 70 Tl {61 |- 20 fo21l0 oo |2n + "1 AR

WM oy |- g Josi|o |20 | 23 AR~ 23 - 0

B 7 18 18|51 |- a2 |oasis | oo |20 -Ni = AR

80 81 .82 83 ) 45 48 jo049)o0 |22 | 81 Test Sign

84 85 BB 87 | 4o 50 (0364 [17 | 31 Ring Rell

8 8 W 9|5, 52 05200 |25 | 28 Clear AR

92 93 84 8

9 97 88 .89 | 13 16 {016 |0 [ 25 |31 Clear (See 16 above)

e wt uz2 Ul jo20 216 |000]0 |00 | 10 "

w4 ous ub 042 216 | 000(0 {01 | 0O Ny




L HLEMERRLE L NOTES
36 38 {040|0 |00 | 28 x =~ AR
40 42 | 04500 |28 | 28 x> 231
45 48 [ 05111 |28 | 26 %= PN
51 53 | 054 (0 | 28 | 29 Shift x left
54 57 1 059(1 |28 | 25 2z~ 1D
59 61 | 062 |0 |28 | 20 Shift 2x left
62 65 | 065 |1 |28 | 24 4x ~ MQ
65 -68 1 069(0 |23 | 28 N - AR
69 -20 102213 |00 | 29 -1~ AR
22 24 | 0430 |28 | 23 N-1-23-0
43 45 0750 |28 | 27 Test AR
75 76 07744 |17 |31 Ring Bell
76 78 10780 |25 | 28 x = AR
78 80_Josolo |28 | 29 21 AR
80 83 10833 [26 | 29 “PN -~ AR
83 85 | 085{0 |28 | 27 Test AR
85 r89 09140 ;23 |28 x> AR
36 F83 1060|0 |00 | 23 00 - 083 ~ AR
o1 94 (0960 |28 |29 4x = AR
96 99 |099]3 |25 |29 -ID -~ AR
99 Lol 11040 | 28 | 27 Test AR
104 06 106 (0 |23 | 28 x =~ AR
105 F99 106030 |00 |23 00 - 099 ~ AR
037 216 |00Z|x |v9 |70 X




L e njcls |0 [ee NOTES
106 2 oos |0 | 28 | 29 ax ~ AR

8 11 |o11 |3 |24 |29 -MQ —~ AR

11 14 {014 jo |28 | 27 Test AR

15 -17 |o19 o |23 | 28 x =~ AR

19 21 [040 |0 {00 | 20 +1~ AR

40 42 {045 |0 |28 | 23

45 48 |051 |1 |28 | 26

31 53 1054 [0 |28 |29

54 57 |059 |1 |28 | 25

59 61 062 |0 |28 | 29

59 51 |062 [0 |28 | 29

62 65 (065 [1 |28 | 24 See Page 24
65 -68 069 10 | 23 | 28

69 -20 |022 |3 |00 [ 29

22 -24 (043 [0 |28 | 23

43 a5 {075 |0 |28 | 27

75 76 [077 |4 |17 | 81

76 78 1078 |0 | 23 28

60 -74 |101 |0 | 0O | 20 0" - 20 -2

101 1 {101 [o p28 |31 Test Ready

102 -2 |o12 |0 | 00 | 02- Format -~ 02 - 2, 3




L &N (el s o fee NOTES

12 -107/033 {0 | 23 19 23 -3~ 15-107

33 350048 |0 | 91 | 31 Type 19

48 -50/089 |0 | 20 | 27 Test 20 - 2

89 -911066 |0 | 23 28 23 - 3~ AR

430 22(103 (0 | 23 28 23 - 3~ AR

66 -821084 [0 700 29 + Command -~ AR

84 86/105 |0 Elr 31 Obey AR

82 N00 |3 [ 00 2 This command clears AR

— when proper number is added |
to_it by command 066

717 -20[024 [1 | 00 | 24 1"+~ MQ even

24 -34/035 |0 | 00 | 28 y =~ AR

35 38039 [1 | 28 | 25 y—~ 1D

39 441044 [1 |25 | 20 D - 20

44 491056 11 25 21 ID - 21

56 61{063 [1 | 25 22 D -~ 22

63 68/068 |1 | 25 23 ID - 23

68 -701100 |1 24 28 N~ AR _
100 -20{032 [0 [ 00 | 29 +1 - AR

32 -34(038 [1 | 28 24 N+ 1 MQ even

33 -42/047 (3 |00 | 29 -Ny ~ AR

47 50/072 10 {22 31 Test Sign

72 73/025 14 }17 31 Ring Bell

73 75/079 |0 |00 | 28 Clear AR
034 216|3Zx |u | 97 50 Yy

103 066 11 [ 25 23 Clear Line 23




¥ N NOTES
84 ) 088 Add L20

93 | 095 -2ID ~ AR

97 | 097 Test AR
102 | 001 Add L21
-95 | 101 00 - 095 ~ 23 - 0

6 | 007 -2ID = AR

13 | 029 Test AR

34 | 041 Add L22

-7 {101 00 ~ 007 ~23 - 3
46 | 067 -2ID = AR

69 | 070 Test AR

75 | 081 Add L.23
-67 | 101 00 ~ 067 -~ 23 - 3
86 | 087 -2ID ~ AR

89 [ 092 Test AR

94 [ 094 ID odd ~ AR
-87 | 101 00 - 087 ~ AR
-20 | 035 +'"1" - AR

38 | 039 AR - ID

44 | 044

49 [ 036 See Page 26
61 {063 2s

68 | 068




L polnjcls o ee NOTES
25 025 |0} 28 | 31 Test Ready

26 28 100410 | 15 | 31 Read Tape

4 42 1005 {0 [ 00 | 28 00 - 042~ AR

5 11005 |0 |28 | 31 Test Ready

6 7 (007 |0 |18 | 0O L19—~ LO
003 216 {800 (0 | 00 40 IFormat

28



TEST ROUTINE NO. 2 - Long Lines Test

Line 0

o 1 o2 s | L|plflwlels o e NOTES

& 5 6 17 7 30 | 043|028 | 00 N, = 00 - 030

¢ 8 1 0 43 45 |045[0f00 | 28 Command +~ AR

7 13 #® 15 45 47 {047|0f28 | 23 AR - 23 -2

6 1 8 19 47 49 |o49| o031 31 Obey AR

n 0 2 2 44 50 {050} 0|00 | 0 L0~ L1,2,3,....0or 19
P I A | 50 52 [ 052]3|00 29 -(D=19)~ AR

2 29 30 0% 52 54 | 05500 |22 | 31 Test Sign

20N ¥ B 55 58 | 0584 {23 | 31 Clear

¥ 3 W 3W 56 58 | 059|023 | 28 23 - 2~ AR

40 4 42 43 59 61 |045]0l00 | 29 +{D = 1)~ AR

44 45 46 47

48 43 50 51 58 60 [061)0]00 | 22 "1 22 - 0

52 8 M 55| & 62 | 063]1{00 | 30 |- | Add LO~ PN

5 57 58 59 | g3 63 |068[1[26 | 23 |- || PN~ 23-0,1, 2 3
60 61 62 63 68 70 (o70f0 00 | 28 Command —+ AR

64 65 66 67 70 71 fo72fo0 |28 | 22 AR~ 22 - 3

68 69 70 T 72 76 |078|1(23 | 26 |- | 25-0, 1~ PN

B U B g g0 [107]0 |31 | 31 Obey AR

B 118 1| s 08 |o28{3401 |30~ ~(Li,2,3...., or19) = PN
80 8t 82 8 8 10 joiz|1 {26 | 27 || - || Test PN

B85 86 BT | 14 {01510 00 | 29 +(g = 19) = AR

8 83 90 81| 3 17 loirf2]e2 | 21 22-3-21-0

2 98 8 85 s 50 |ose|ofoo | 19 D= 19

% 97 98 89 46 00 |000]0 {oo | o1 D=1

we ourouz ud | o14 216 |6wl |w|x3 | yoO s=19

W o m"’t};;! m r:pbex;mo)i bCSJOis 22 dthiztigosn:xmand is obeyed from

29




L [ N |[C|S | D |BP NDOTES
15 17 |o18 [ o[22 | 31 Test Sign

18 21 (021 (022 | 28 N~ AR

19 -23 1034 {022 | 28 22 - 5~ AR
34 36 070 j0loo | 29 + {8=1) = AR

2

21 F23 {024 [o |00 | 29 +1 - AR

24 k28 029 (028 | 22 N+ 1-22 -0
29 31 {032 [3 |00 | 29 “N, > AR

32 35 (065 | 0|22 | 31 Test Sign

65 68 071 | 4l23 | 31 Clear

66 68 (068 [0 |28 | 28 Do nothing

71 72 [087 {025 | 19 Clear 1,19

37 000 |oloc | 19 00 - 088 thru 107 = 19

2 {074 {009 | 31 Type 19

74 1 o074 {028 | 31 Test Ready
75 77 (083 [ 015 | 31 Read Tape

83 -30 1084 | 0| 00 28 00 -~ 030~ AR
84 1 o4 Joj28 | 31 Test Ready

85 86 017 Jol19 | oo L19—~ LO00
035 00 |ooo | 0]o1 | o0 s=1
023 2161000 | 0|00 10 "




L b K iC] S| D |BP NOTES
17 20 1020 [1]23 | 26- 23 - 2, 3+ PN
20 ~24 (026 |3 |23 | 30- -{23 - 0, 1}~ PN
26 29 036 1|26 | 27 Test PN
36 r64 (067 [ 0|00 20 See below
37 38 (039 {012 | 31 Gate Type in
39 40 fo41 o |17 | 31 Ring Bell
41 42 |o42 |0 |28 | 28 Do nothing
42 t42 jo39 [ol28 | 31 Test Ready
40 F44 [045 [0 |00 28 Command ~ AR
36 F64 |067 | 0100 | 20 Extractor = 20 - 0
67 F67_ 1073 [ 2§30 | 25 20.21 - 0= ID even
73 10 los6 }o [26 | 31 Shift right 5
86 F8a 001 [2 {30 | 28 20.21 - 0~ AR
1 17 fo22 jo {28 | 29 Shift left 15
22 F2a j025 |0 |28 | 21 AR~ 21 - 0
25 F27 lo28 |o oo | 29 + Command =~ AR
28 20 030 Jo |31 | 31 Obey AR
27 18 lo1s Jo oo | 2e-) | 80 Tisv Al THS Hming nos-
2 F23 |031 o |00 | 29 +1 - AR
31 33 033 |2 |27 | 28 20,21 + 20, AR ~ AR
33 38 |038 |oj28 | 20 AR—-20-0,1,2 3
38 40 joa6 |0 [21 | 28 21 - 0~ AR
064 16 zzolo |00 | 00 Extractor
003 B1s {800 [0 joo | 40 Format
023 216 [000 [0 [00 | 10 "




L L S | B |BP NOTES

46 53 054 00 28 + Command ~ AR

54 56 (056 31 31 Obey AR

53 118 |025 20 o0 | - 20-°? > 00-7

9 11 (011 00 28 Command ~ AR

11 13 (018 25 29 +II) even —~ AR

i6 18 (018 31 31 Obey AR

10 19 loss [of13 | o0 LO~ L 7 modified by com 11
87 59 1012 22 28 22 - 3~ AR

32




TREST ROUTINE NO, 2 - Inverting Gates Line O

¢ o1 o2 3 L P g'; NiCl S| D |BP ROTES
4 5 6 17 86 (020 {0}28 | o0 N, - 00 - 086
8 9 10 1| 20 23 025 |ol23 | 31 Clear

12 13 ¥ 95§ 25 26000 [ 0|25 | 19 Clear L,19
#1718 5 Joos |o]oo | 21 Constants - 21
W0 2n 5 -8 loos {ofa1 | 20 U1 20 - 0O
4 2% 2 27 9 14 |014 jo|21 | 22 21 = 22

% 28 30 3§ 14 16 |o16 0|25 | 28 Clear AR

3 33 ¥ 3B s 21 jo27 {121 29 Add 21

B3 W/ o7 32 032 {3]e2 | 29 Subtract 22
LU 34 lo26 |ol2s | 27 Test AR
445 48 41 56 | |lss loso (o021 | o8 Cp= AR

48 48 50 51 ) 37 -32 (012 | 0|00 | 28 00 - 032~ AR
52 53 54 55

56 5 58 58 | 39 41 loa1 {o|20 | 29 1 AR

60 61 62 63 | 41 43 [043 | 0|28 | 21 C,~21-2
64 6% 66 67 | 43 45 {045 | 0|20 | 28 Cy ~ AR

68 B8 70 7 | 45 47 |os9 [ojz21 | 29 +1- AR
non M B o4 Ls1 Jos2 |ol2e | 21 C, = 21-0
%N T8 1 52 54 j054 021 | 28 C,~ AR

86 81 82 8 | 54 -56 |0s7 fo |20 | 29 +1- AR

84 -85 B8 8 | 57 ~61 losz |of28 | 21 Cc, 21 -0
88 85 80 81| 62 F64 065 10|21 | 28 Co~ AR

82 9 8 85 oo 216 |ooo | 0loo | 20 Constant C4
8% 97 98 99 looz 216 looo | 0foo | 40 Constant Cg
ugou w2 B3 o3 216 [000 | 0|00 | 30 Constant Cy
ug Ui ue 004 216 [000 | 0}00 | 10 Constant C;
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L i N jCl S| Db |BP NOTES
65 L6s {069 JO |20 | 29 +1 - AR

69 F72 {073 | 028 | 21 Co=~21-3

73 F8s |095 |3 00 | 29 -N

95 07 {008 {0 |22 | 31 Test Sign

8 9 {011 4§17 31 Ring Bell

9 14 {014 [o|217) 22 21—~ 22

11 5 {007 {000 | 21 00 -3, 2,34~ 21
7 9 010 j0t21 20 "1 20-0

18 k21 jo22 |0 |21 | 25 Cy—~ 1D

22 b24 lo26 |2 |21 | 24 Co~ M@

26 F28 lo28 |0 |24 | 28 -Cp= AR

28 30 1030 {022 | 31 Test Sign

30 F28 1023 10100 | 28 00 - 028 ~ AR

31 34 (035 |2 |21 | 25~ Co~ 1D

35 38 (038 {221 | 24 Co~ MQ

38 40 {042 O |24 | 28 MQ -~ AR

42 45 {046 |0 |22 | 31 Test Sign

46 F48 (050 [0 |21 | 25 Cg— 1

47 Fa3 023 |0 {00 | 28 00 - 043 ~ AR
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L poin(c]s o fep NOTES
50 F535 {056 {0 ]21 24‘ C,~ MQ

56 58 [058 [0 |24 | 28 MQ ~ AR

58 60 {060 | 0|22 31 Test Sign

50 r58 jo23 |o]oo | 28 00 - 058 ~ AR
81 65 [066 {021 25 C1 - ID

66 68 (068 [0 |21 | 24 C,y = MQ :

68 01070 | 0|24 28 MQ ~ AR

70 72 (076 | 0|22 31 Test Sign

76 =80 (081 [ 0}20 28 N~ AR

77 F70 lo23 Jojoo | 28 00 ~ 070~ AR
81 83 [083 foo0 | 29 1" - AR

83 85 1085 |0l28 | 20 AR~ 20 - 0
85 87 087 {3]00 | 20 -N, ~ AR

87 89 |o18 |of22 | 31 Test Sign

18 19 071 |4 |17 | 31 Ring Bell

71 1 ]071 J0]28 31 Test Ready
72 74 1088 | 0|15 31 Read Tape

88 1 ({088 {028 31 Test Ready
89 20 {080 1119 29 Add 119

80 g2 (092 (0|28 27 Test AR

92 ~86 {099 | 0§00 28 N, = AR

93 95 1096 { 008 31 Type AR
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T
LiPi | N S |0 |BP NOTES
96 1] 09§ 28 31 Test Ready
97 -90] 094 G0 28 00 - 090~ AR
94 98 { 091 08 31 Type AR
91 il 091 28 31 Test Ready
a9 100} 017 19 00 L19 -+ L00
12 1] 012 28 31 Test Ready
13 F107 | 015 28 19 AR —~ 19 - 107
15 17| 036 09 31 Type 18
23 1| 023 28 31 Test Reacy
24 F107 | 029 28 19 AR =~ 19 - 107
29 31| 076 0 J09 | 31 Type 19

26




TEST ROUTINE NO. 2 - Overflow & End-Around Line 0

o ot 2 s tfel & nfc]s]ofee NOTES
4 5 6 7 17 -86 /022 [0]28 | 00 N, ~ 00 - 086
8 9 10 0o 250025 {of23 | 31 Clear

1 1B W15 as 30030 [ 0|25 | 20 Clear 20

B 7 B W -321034 2400 | 21- Tt 21 - 1
B 2 22 23 34 361036 [0 [29 | 31 Test Overflow
24 B % 21| 36 -411042 [0 [00 | 20 A-20-1
28028 3 W | 37 -41[042 [0 |00 | 20 A-20-1
3203 3 3| 4o 441044 | 0|00 | 20 B 20-3
B3 M3 gy 461046 | 120 | 28 A~ AR
LU N T 48 lo4s | 1020 | 20 +B - AR

M 45 46 AT | 4 50 (050 [0 |28 | 31 Test Overflow
8 4 S0 5 5 481098 [ 0|00 | 28 00 - 048~ AR
58 W8 5 -531054 |3 |20 | 28 (-A)~ AR

% 57 % 59 ., 561056 |3 |20 | 29 “B - AR

60 61 62 B | o 58058 o290 | 81 Test Overflow
64 6% 66 67 | s8 -56 {098 [0 |00 | 28 00 - 056 ~ AR
68 63 70 71 || s9 -611062 | 3120 | 28 (-A) ~ AR

/2N F L L P -65 1066 |3 |20 | 29 SAS AR

B 17 18 78| 66 681068 |0 |20 | 31 Test Overflow
80 81 82 83 | 63 -66 1098 joloo | a8 00 - 066 ~ AR
64 85 86 87 | 69 -73 1074 {1 o0 | 28 x ~ AR

88 88 80 81 o4 216 {800 |0 [00 | 00 A

82 9 84 985 jog3 216 1300 {0100 | 10 B

9% 97 38 9 3o 216 1000 [0 |00 | 10 e
Ugoutow2 ol o, See Page|3 x

U4 u§ ub
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L g jc|s|o |sp NOTES
74 76076 | 320 29 -B ~ AR

76 78|078 | 0|29 31 Test Overflow
78 -801082 | 1{20 26+ A~ PN

79 -761086 | 0|00 28 00 - 076 = AR
82 ~861088 | 3120 30 -B = PN

88 901090 | 0§29 31 Test Overflow
90 -921094 | 1|20 26 A~ PN

91 ~881096 | 0100 28 00 - 088 AR
94 ~98{100 | 1|20 30 +B -~ PN
100 102|102 j 0|29 31 Test Overflow
102 100098 | 0| 00 28 00 - 100~ AR
103 106 ({106 | 023 31 Clear
106 - [004 | 320 30 (-A) » PN

4 -6(008 | 3|20 30 -B -~ PN

8 10 (010 | 0|29 31 Test Overflow
10 -8|098 ] 0|00 28 00 - 008 ~ AR
11 141014 f 0|23 31 Clear

14 -161018 } 3120 31 (zA) = PN

18 -201023 | 3|20 30 -A -~ PN

23 251026 | 0|29 31 Test Overflow
26 -231098 | 0|00 28 00 - 023~ AR
27 -31033 | 3}20 28 (-A}) ~ AR

33 34035 | 3|25 29 ~0 - AR

35 37|038 022 31 Test Sign
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L g w el s |0 [sp NOTES
39 42 1045 20 26~ B - PN

45 48 1049 25 30- -0 PN

49 51 052 28 28 PN even ~ AR
52 54 1060 22 31 Test Sign

60 65 1067 21 28 N~ AR

61 F52 1098 00 28 00 - 052 - AR
67 F72 1073 00 | 29 +1 -~ AR

73 F77 {085 28 21 N+ 1-21-1
85 87 (085 00 29 -Ny = AR

87 89 [104 22 31 Test Sign
104 105|006 17 31 Ring Bell
105 107 [044 28 28 Do nothing

6 86 002 00 28 Nt -~ AR

02 1 jn92 28 31 Test Ready
a3 95 070 15 31 Read Tape

70 1 |o70 28 31 Test Ready
71 72 1017 19 00 L19 -~ L0

38 -35 1098 00 28 00 - 035 ~ AR

39




L G (M ICPS | DBP NOTES
96 981098 | 3|00 29 (Tn = 1)~ AR
98 1j098 | G {28 31 Test Ready
90 1001101 0|25 19 Clear L.19
101 -10(005 [ 0|28 19 AR~ 19 - 107
5 012 |0 oo | 31 Type 19
12 -~16 {019 | 0|28 21 AR~ 21 -0
19 214021 | 0|00 20 Extractor - 20 - 0
21 -241028 | 0 (31 28 20.21 -0~ AR
28 -321040 | 0 }25 20 Clear 20 - 0
40 -471053 | 0 {00 29 + Command ~ AR
53 55 (055 [ 0|31 31 Obey AR
47 581001 | 0|23 31 Clear and return
to proper place in
routine. The Ty
number of 047 is
altered,
020 216 (007 [ Z |00 00 Extractor
097 0001001 | 0|00 00 Tp=1
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TEST ROUTINE NO. 2 - Multi, -Div., Shift - Norm. Logic Line 0
o 1 2 3| L|PlE | wjc|s |0 s NOTES

4 5 6 7 fa7 -19|020}0 |28 | 22 N, - 22-3

g § W Hjcz20 -25 (026|000 | 28 "'~ AR

12 13 w1526 -28 (031|028 | 22- "t 22-0, 1

B 1 18 19 s ~34]035 [0 |00 | 22 Exit 1 - 22 - 2

20 2 2 3| 35 380430 {00 | 21 A-21-0B~-21-1

24 2% 2% 27| 43 46| 046 |2 (21 | 25- A - 1D odd

28 29 30 3 |46 -45 105140 |21 24 B~ MQ

32 33 3 35§ 51 56 | 000 |0 |24 lzl Mult.

¥ 37 W/ 3 ~4 {006 |0 |26 1 23 A.B~23-0,1

w u & B s - 013 ]2 |21 |25 A = ID odd

LU U 6 -16 10 90 |23 lzs A.B -~ PN

4 48 50 51| g 58078 |1 [25 | 31 Divide

52 8 M 55| 7 810821 |21 | 28 B AR

5 87 58 59| g -84 {085 |0 24 | 20 a7 20-0

60 6 62 B3l 83 -g8 0893120 | 29 —AAB - AR

B4 65 65 67 | as 91 |091 |0 {28 | 27 Test AR

68 68 70 T | o1 -93 | 094 |0 |22 | 28 "1~ AR

nonBH T g 95 {095 |0 [23 | 31 Clear

% 7 78 19 foos 216 | 000 {0 [oo | 10 "

80 81 82 8 jo36 216|987 | {64 | 30 A

84 85 8 87 Jg37 216 |345|6 |78 |90 l-1 B ]
g 8 9 9 1

n B oM % t

9% .97 8 9 i -

wowo ouz w3 | ]
Wous ow || .
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L i N (eS| DBP NOTES
94 ~-96 {097 | 0|22 29 +N - AR

97 1001101 [ 028 22 N+1-~22-0
101 r103 1104 | 3]22 29 “N,~ AR
104 106 {004 | 0|22 31 Test Sign

4 51022 | 4|17 31 Ring Bell

5 71008 | 022 28 Command 1~ AR

8 10010 | 0|31 31 Obey AR

BXIT 1

34 -12(014 121 28 A~ AR

14 161016 | 1]00 29 + A~ AR

16 201021 j1}28 21 A+ A-'.21~0
21 251027 1421 28 B~ AR

2 291029 [ 1100 29 B~ AR

29 331043 [1]28 21 Bt B-21-1
95 971098 [ 0121 25 B~ ID

98 100{103 221 24 A - MQ
103 58 (054 | 0 (24 31 Mult.

54 -56 1057 [ 0|26 20~ BzA - 20-0,1
57 -60062 | 1|20 26 B.A -~ PN

62 -64 1066 § 3 {23 30 - AR~ PN

66 -68 (070 | 1|26 27 Test PN

70 721074 | 0|00 28 Exit 2 +~ AR

71 ~73[074 [0 ]00 28 Exit 3 - AR
015 2161001 [ 2|34 50 A
028 216 {000 | 2 wx jly0] B
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Liyppp | N €| S| D |BP NOTES
74 1074 {028 | 31 Test Ready
75 781079 |0 {23 | 31 Clear

70 80080 |0 )25 | 19 Clear 119
80 F107 {001 o 28 | 19 AR - 19 - 107
1 4loo7 |0 oo | o2 Format -~ 2
7 10011 {0 {09 | 31 Type

11 13013 |0 |31 | 31 Obey AR

72 15 joo1 Joj20 | 20 Exit 2

73 16 091 Jo |21 | 21 Exit 3

22 25030 {0 {22 | 28 "1" AR
30 3210039 |otas | 22 "1~ 22 -0
39 42 |o42 |0 |23 | 31 Clear

42 -44 045 j0 {21 | 24 A MQ

45 481053 |1 |25 | 28 Clear AR
53 100 jooe o |27 | 31 Normalize
9 izlo12 {024 | 25 M@~ ID

12 14 Jo18 |0 |24 | 20 MG~ 20-1
18 201023 |3 |28 | 28 (-AR) =~ AR
23 100083 10126 | 31 Shift

83 850086 10124 | 27 Test MQ
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L M AN NOTES
86 -88 090 25 28 ID - AR

80 -92 1093 21 29 -A = AR

93 95 j099 28 27 Test AR

29 101 ]102 22 28 N~ AR
100 -99 (074 00 28 00 - 098~ AR
102 -105(108 22 29 +1~ AR
106 010 28 22 N+ 1-22-0
10 12 j024 22 29 - Ny~ AR

24 26 {038 22 31 Test Sign

38 391040 17 31 Ring Bell

39 42 1042 23 31 Clear

87 891074 00 28 00 - 088 ~ AR
88 20 (099 23 31 Clear

60 11060 28 31 Test Ready
61 63 [064 15 31 Read Tape

64 11064 28 31 Test Ready
65 -67 (088 22 28 N, >~ AR

68 69 017 19 00 L1910
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L glw(c)s o fee NOTES
40 421044 |0f22 | 28 "1~ AR

44 48049 [0 {28 | 22 """ 22 -0
48 841055 {0fo0 | 20 C~20-0

55 571050 o loo | 21 D~21-0

59 611063 | 0|31 | 28 C-D—~ AR

63 65067 |0{30 | 29 + (C-D) -~ AR
67 621069 | 321 | 29 - D~ AR

69 711076 {028 | 27 Test AR

76 801081 |0 |21 | 28 D~ AR

7 761074 | 0|00 | 28 00 - 076 ~ AR
81 841096 [0 {27 | 28 + C'D+ C{(C+D) =~ AR
96 100105 13 ]21 | 29 - C~ AR

105 105032 [0 |28 | 27 Test AR

32 361041 jo{22 | 28 N -~ AR

33 321074 |0 |00 | 28 00 - 032 —~ AR
41 451047 {022 | 29 +1- AR

47 490050 o0 |28 | 22 N+1-22-0
50 521052 |3 {22 | 29 -N, ~ AR

52 54 058 [0 |28 | 27 Test AR

58 590060 |4 |17 | 31 Ring Bell

50 611063 |0 |31 | 28 See 059 Above
084 216998 {9199 | 90 [¢]
056 216 3w3 |w | 3w | 30 D

45




TEST ROUTINE NO. 2 - Type-out, Computation Test Line 0
¢ 1 2 3 L¢P {T'k NlC[ S| D |BP NOTES

4 5 & 7 17 191044 [0 |15} 31 Read Tape

g8 @ oy 44 1{044 [o{28 | 31 Test Ready

7ol UM 154 46{013 | 0|15 | 08 L1g~ L6

® 17 18 19 a8 214032 [0 [23 | 31 Clear
002213 | 32 341034 | 0|15 31 Read Tape

24 0500080 27 34 11034 jola2s | 31 Test Ready
28729730 3 35 36 (043 |0]19 | 04 L19~ L4

32 333 35| 43 441046 | 0] 25 19 Clear 19

EUT VA N -86 (087 | 0|28 | 00 Ng = 00 - 086

W 41 47 A gy 92 (101 o {oo | 20 Not useful

445 46 4T 0y 106 (106 | 000 | 19 00 - 102,73, 4, 5 19
48 48 50 51 06 41007 {000 | o2 Format + 02

52 53 S 55 o -54 1056 [ 0l00 | 20- 00 - 054, 5- 20 - 2,3
56 87 58 8} 56 L1osjoos |0 ]20 | 19 20 - 2,3~ 10 - 106, 7
60 81 62 M 6 8loos foloo | 31 Type 19

B4 63 66 67 ) 4 120024 |ojoo | 22 [T N
8 6 70 T oy 270027 |2 )22 | 20 020 -2

7 O01B W B o2 290029 0}00 | 28 Exit 1 AR

w77 18 T8 29 30085 {0 o6 | 01 Line 06 = -L1

8 81 82 B3| 85 871093 {5 |21 | 31 Commands from L 1
84 B85 86 87 lloos 216 (800 [ 0|00 | %0

88 8§ 90 91 jooz 216 {0060 | 0| 0w | GO Format

92 91 8 98 lom 216|000 | 0 {0y | 80

8 97 98 89 fooo 216|345 | 6 {78 | 90 0g

ug 4t B2 ¥3 joio 216 {000 | 0|00 | 10 "y

w4 BE ug 011 216 (002 {3 [45 | 60 0




N S| D NG TES
100 21 | 31 Exit 1; Comm. from L0
004 20 | 22 Sin 0> 22-0
037 00 | 28 Exit 2~ AR
078 21 31 Commands from L1
057 20 31 Exit 2; Comm. from L0
059 20 28 # = Arcsin (sin 0) >~ AR

1062 22 | 29 -0 - AR
064 28 | 20 $-0-20-3
068 00 | 21 Extractor = 21 - 3
072 31 | 27 20- 21 - 3~ Test
074 22 | 28 0~ AR
080 00 | 28 00 - 068~ AR
077 22 | 29 - 0~ AR
082 28 | 22 0- 0-=22-1
088 22 | 28 N -~ AR
015 oo | 29 <1 AR
019 28 | 22 N+1-22-2
092 00 | 20 Ny~ AR
023 22 31 Test Sign
030 00 | 28 7"+ AR
227 ZZ | 0 Extractor
000 00| 10 nt
000 00 | 70 "yt




L g N 6L S | D 8P NOTES
30 11030 {028 31 Test Ready
31 33076 [0 |06 31 Reverse Tape Search
76 14020 | 3100 | 29 ="~ AR
20 1020 {028 31 Test Ready
21 231038 0|22 31 Test Sign
38 40 (076 | 0 | 08 31 Reverse Tape Search
39 351040 | 0|15 31 Read Tape
40 1040 028 31 Test Ready
41 431047 | 0 [28 28 Do nothing
47 86 J093 | 0|00 | 28 Ny~ AR
93 11093 {028 31 Test Ready
a3 1093 [0 |28 31 {This is a repeat)
94 951017 [0 119 00 L19 -~ LO
80 11080 [0 28 31 Test Ready
81 107 (052 [0 [28 19 AR = 18 - 107
52 54 (072 | 0|09 a1 Type 19
055 216112 } 2|33 40 | -
054 216 1445 | 5 166 70
105 216778 | 8 |09 0o Test Type Out
104 216 uuv | v |ww | =0 |- numbers
103 216 [xxy |y |22z | 00
102 216 (002 |3 {45 00

48




