









































i. Set the U register to 10030 (Enter Q) XXXXX, with the XXXXX being
the address selected in Step a.

j. Select Run Mode and Start the Computer.

k. Observe that the Computer operates (the Computer will continuously
repeat the Enter @ instruction.)

1. Connect Items 1 and 2 to pin number 60 of the extended card and
observe that the memory reference is repeated every 4 microseconds
and that the arbitrary pattern is not changed.

m. Allow the Computer to operate for 10 minutes or longer at the discretion
of the Government representative.

p. Remove primary power and restore the P.C. card.

3+4.2 NDRO Test - The objective of this test is to test the capability of
the NDRO section of memory to accept and retain various bit configurations.
The test is divided intoc four subtests to check the following: 1) ones and
zeros to check sense amplifiers, 2) an address test to check address trans-
lation, 3) alternating ones and zeros for checking bits, and 4) a shifting
ones and zeros ag an additicnal check for bits.

There are no Stop Switch selections. Selecting Jump Switch 1 will cause the
subtest being executed to cycle. Selecting Jump Switch 2 will cause the
entire test to cycle,

Stop 4 is used to indicate errors and the end of test. The P register is
used as an index to the type of stop. If the stop is an error stop 4 and Q
registers will display the test pattern and the error pattern. The stops
are listed in Table IV.

a. Load the TALISEX program.

b. MASTER CLEAR THE C(MPUTER.

c. Set P Register to 50000.

d. Release all switch settings (RTC Disconnect is optional).
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TABLE IV

(4-BTOP)
P REGISTER DISPLAY EXPLANATION
50001 N/A End of Test
50041 Q@ holds error count Intermittent Error
A holds all 1's Reading Zeros
Q holds address Bad Bit while reading zeros.
A - Set bit indicates error | Hit run button for rest of test and indications.
50054 Q - N/A Intermittent error reading
A - A1l 1's 1's
Q - A1l 1's Bad Bit while reading ones.
A - Set bit indicates error | Hit run bution for rest of test indications.
50071 Q - holds correct address Address translation check,
A - holds error Each NDRQ word has its address written in it.
If an error is detected, the address is placed
in @ and the erroneocus word is placed in A,
Record A and Q. Hit the run button. 4 Stop
at 50071. Record A and Q. Continue until a
sufficient number of patterns have been
obtained to determine which address line is
~pbad. Setting Key 3 at this point will allow
program to leave error loop.
50246 Q holds test pattern Bad Bit. Record Q and A, Hit Run button.
A holds error 4 Stop at 50247. @ now holds address of
error,
50344 @ holds test pattern Bad Sense Amplifier, Record A. Hit run
A - Set bit indicates error | button. 4 Stop at 50350, A should hold same
pattern., The Sense Amplifier for the bit
position as indicated in A is bad,
50360 Q holds address Bad sense winding. Record Q and A, Hit run

A set bii indicates error

button. 4 Stop at 50365. Q will hold ancther
address, A should remain the same, Use Q to
determine which pack the bad sense winding is
in, Bit position is indicated by the bit set
in A.

o 1B, o
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TABLE IV (Gontinued)

P REGISTER | DISPLAY EXPLANATION
50422 4 all 1's (test pattern) Bad sense amplifier. Record A. Hit run
A set bit indicates error button. 4 Stop at 50054. A should not

change. Bit set in A indicates bit position
of bad sense amplifiers.

e i i L r——]

50441 Q holds address Bad sense winding. Record @ and A. Hit run

A set bit indicates error button. 4 Stop at 50054, Q holds new address.
A should not change. Use Q to determine which
pack the bad sense winding is in. Bit positicn
is indicated by set bit in A.

50450 @ holds test pattern Bad bit. Record A. Hit run button. 4 Stop
A holds error at 50165 or 50171. Q now holds address of bad
bit.

e. Start the Computer. The test will run for approximately 1 minute and
will execute a STOP 4 with P register equal to 50000 at the completion
of the test,
f. Select Jump Switch 2. This will cycle the complete test until Jump Switch
2 1s released. Start the Computer. Allow TALISEX to cycle at the discretion
of the Government representative. Release Jump Switch 2 to terminate test,
3.5 Real-Time Clock
3.5.1 Internal Real Time Clock - An electronic timer (Item 3) is used for the
visual output of this test. Item 3 shall have "warmed up" for at least 30 minutes
pricr to Step a.
a. Remove primary power.
b. Using Item 9, extend the P.C. card located at J10B.
c. Turn on primary power.,
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d. Commect Item 3 to pin number 09 and adjust to read out at 10 second

intervals.

e, Observe that Item 3 counts and that for each 10 second interval the

count is 10,240 plus or minus 2.

f. Repeat Step e at the discretion of the Govermment representative.
3.5.2 External Real-Time Clock

4. Remove primary power.

b. Remove the P.C. card located at J11A.

¢. Using Item 9, extend the P.C. card located at J10B.

d. Turn on primary power.

e, Cormect Item 6 to J21 pin A, ground pin B.

f. Adjust Item 6 to any frequency specified by the Government representative,

This frequency must not exceed 100 kc/s.
g. Comnect Item 3 to pin number 09 of J10B and observe that the count
in Ttem 3 corresponds with the frequency specified in Step f.

h. Repeat Steps f. and g. at the discretion of the Government representative.
3.5.3 Real-Time Clock program — This test provides a recognizable indication
of each ten second period that the Computer real-time clock is operating. For
each ten second period that has elapsed, while the real-time clock is opesrative,
the characters 10 SEC shall be printed. If the real-time clock is inoperative
for a ten second periocd, the characters CLK INOP shall be printed.

a. Load the RTC Test Program (DS 4655-11) specified in the Appendix.

b. Master (Clear the Computer.

c. Set the P register to 10000,

d. Start the Computer,

e. RPlease RTC D isconnect.
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f. (Observe that for each 10 second period Item 7 prints 10 SEC.
g. Select RTC Disconnect. Observe that for each 10 second period Item 7
prints CLK INOP.
h. Repeat steps e. through g. at the discretion of the Government
representative,
i. Select Stop-7 to terminate the test.
3.6 Input-Output demonstration - The objective of this test is to exercise

and test the Input-Output section of the Computer. The subroutines test the

Input-Output data transmission, buffer operation, buffer termination, and

externally and internally generated interrupts.

Qe

Load thé Input-Qutput Test Program (DS 4655-7) specified in the
Appendix., The jumps and stops of this program are as specified

in Table V.
Except for channel 0, which is used with Item 7, jumper a channel

input to its own output, using Item &.

TABLE V. Input-Qutput Jumps and Stops

Switch Selected Program Action

Jump 1 Advance to next test after error.
Jump 2 Recycle a major subroutine.

Jump 3 Recycle test.

Stop 5 Stop before error printout (See 5.1).
Stop 6 Stop before each major subroutine,
Stop 7 Stop at completion of test.

Stop 4 is programmed stop for: Stop after error printout.

- 19 -
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c. Master Clear the Computer.
d. Release RTC Disconnect.
e. Set the P register to 15023 for multiple channel operation (for single
channel operation set the P register to 15000 and skip to Step j.)
f. Stert the Computer. Observe that the Computer operates.
g. The program will cycle, testing the channel which is jumpered. Allow
the Computer to operate for 10 minutes or longer at the discretion of
the Government representative.
h., Select Stop-7 to terminate the test.
i. DRepeat steps b. through h. for each of the other channels at the dis-
cretion of the Government representative.
j» Set the mumber of the chamnel to be tested in bits 0-3 of the A register.
k. Start the Computer. Observe that the Computer operates.
1. The program will cycle in the chamnnel selected. Allow the Computer to
operate for 5 minutes or longer at the discretion of the Government
representative,
m. Select Stop-7 to terminate the test.
n, Repeat Steps i. through 1. for the remaining channels at the discretion
of the Government representative.
3.7 Input-Output Timing
3.7.1 Request-Acknowledge Mode Signals - The objective of this test is to
provide a continuous transfer of data from znd to the Computer to demonstrate
the Input-Output timing characteristics. The Input-Output timing program will
store all ones and all zeros in alternate memory addresses from 01100 to 67777
and will provide the continuous transfer of data. Unless otherwise specified, the
zero and the one voltage levels, transition times and transition time slopes shall
be as specified in Table VI for each signal measured in this test.
- 90 -
PROPERTY OF TODD J. THOMAS — P3ORIONTOPSECRET.COM

Todd | Thomas



=

TABIE VI, Signal Reguirements

(Ground 1/0)

Signal Parameter Requirement

Zero state -10 to -17.5 volts
One state -1.5 to +1.5 volts
Transition time 6 usec maximum
Transition slope 5 volts/usec maximum

Except that channel C shall be used with Item 7, comnect any one of

the 3 input channels to an output channel using Item 8,

Load the Input-Qutput Timing Test Program (DS 4655-12) specified in
the Appendix, The jumps and stops for this program are as specified
in Table VII.
TABLE VIT., Input-Qutput Timing Jumps and Stops
Switch Selected Program Action
Jump 1 Cycle test on channel selected,
Jump 2 Modify instructions for new channel selections.
Stop 4 is programmed stop for: Stop after channel selection.
TABLE VITI. Simulate Peripheral Test Points.
1B4-1 Output Acknowledge
TB4-2 Input Acknowledge
TB4-3 E X Acknowledge
TB4—4 E.F. Reguest
TB-5 Input Request
TB-6 Output Request
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TABLE VIIT, Simulate Peripheral Test Points

TB4-14 Data Bit O
TB4—15 Data Bit 1
TB4=16 Data Bit 2
TB4-17 Data Bit 3
TB4-18 Data Bit 4
TB4-19 Data Bit 5
TB4~20 Data Bit 6
TB4-21 Data Bit 7
TB4=-22 Data Bit &
TB4-33 Data Bit 9
TB4-34 Data Bit 10
TB4-35 Data Bit 11
TB4-36 _ Data Bit 12
TB4~37 Data Bit 13
TB4-38 Data Bit:14
TB4~39 Data Bit 15
TB4-40 Data Bit 16
TB4-41 Data Bit 17
TB4-52 Data Bit 18
TB4-53 Data Bit 19
TB4~54 Data Bit 20
TB4-55 Data Bit 21
TB4-56 Data Bit 22
TB4-57 Data Bit 23
TB4-58 Data Bit 24
TB4-59 Data Bit 25
TB4.-60 Data Bit 26
TB4-T71 Data Bit 27
TB4-72 Date Bit 28
TBA-73 . Data Bit 29

PROPERTY OF TODD J. THOMAS — P3ORIONTOPSECRET.COM
Todd ] Thomas



Ee

1.

Master Clear the Gomputer.
Set the P register to 01000.
Select Jump 2.
Set bits 0-3 of the A register to the number of the input channel
to be tested. Set bits 15-18 of the A register to the number of
the output channel to be tested.
Start the Computer. Observe that the Stop indicator lights.
Start the Computer. Observe that the Stop indicator lights.,
Select Jump 7 and start the Computer. Observe that the Input-Qutput
Timing program continuously cycles,
Perform the following measurements using Items 1 and 2. Unless
otherwise specified, the test points specified in the Tollowing
procedure are for the chamnels selected in Step f. These test
points are specified in Table VIII.
1) Ground I/0. Input Data Request (IDR) and Input Acknowledge (IA).
a) Connect probe A to the IDR test point.
b) Connect probe B to the IA test point.
c) Trigger Item 2 on the IDR test point.
d) Observe that the leading edge of the IA signal occurs
8 microseconds (USEC) minimum after the leading edge of the
IDR signal, that the IA signal is at a stable one state for
7.9 USEC minimum, that the IA signal is at a stable zero
state before the following IA signal one state, and that
the signal parameters are as specified in Table VI.
?) Output Data Request (ODR) and Data signals,
a) Comnect probe A to the (DR testpoint,
b) Connect probe B to the Output Data test points,
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d)

Trigger Item 2 on the (DR test point.

Cbserve that the Data signal occurs 8 usec minimum after
the ODR signal, that all the Output Data signals are at
the one state for 7.9 usec minimum and that the signal

parameters are as specified in Table VI.

Output data reguest and output acknowledge.

a)

b)

GConnect probe A to ODR test point,

Connect probe B to 04 test point.

Trigger Item 2 on the (DR test point.

Observe that the QA signazl occurs 11.7 usec minimum after
the ODR signal, that the OA signal is at a stable one state

for 7.9 usec minimum and that the signal parameters are as

specified in Table VI,

k., Momentarily operate the Stop switch to terminate the test,
1. Repeat steps c. through k. for one channel at each of the four

output chassis locations at the discretion of the Government

representative,

m. Repeat steps c. through k. for any channels at the discretion of

the Government representative.

3.7.2 External Function Signals

4. Remove Ttem 8 from the channels to be tested,

b. Manually store the following program in addresses 00000 through

00004:
00000
00001
00002
00003

00004

PROPERTYOF TODD J.
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Set ] to the channel to be tested at the discretion of the
Government representative,

c. Master Clear the Computer,

d. Start the Computer. Observe that the Computer operates. The
Computer shall continuously cycle the program stored in Step b.,
repeating the External Function (EF) instructions with the EF code
word alternating between all ones and all zeros.

e. Perform the following measurements using Items 1 and 2. Unless
otherwise specified, the test point specified in the following
procedure are for the channel selected in Step b. These test points
are specified in Table VIII.

f. Comnect probe A to the Cutput Data test points.

g. Trigger Item 2 on the Output Data test point.,

h. Observe that the signal is at a stable one state for:

1) Ground I/0 - 15 usec minimum,

i. Connect probe B to the EFA test point.

j. CObserve:

1) That the 10 per cent amplitude point of the rise time of the
EFA signal measured with respect to the 10 per cent amplitude
point of the rise time of each Output Data signal occurs,

a) Ground I/0 - 3.7 usec minimum, later.
2) That the EF A signal is at a stable one state for,
a) Ground I/0 - 7.9 usec minimum.

3) That the 90 per cent amplitude pbint of the fall time of the
EF A signal measured with respect to the 90 per cent amplitude
point of the fall time of each Output Data signal occurs,

a) Ground I/0 - 3.9 usec minimum earlier.

D8 wm
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4) That the EF A signal is at a stable zero state for,
a) Ground I/0 - 4 usec minimum,

5) And that the signal parameters are as specified in,
a) Ground I/0 - Table VI

k., Repeat Steps a. through j. for any channel at the discretion of the
Government representative,

3.8 Endurance Test - The endurance test shall be as follows:

a. The test shall consist of five 6-hour periods of operation, with
each operating period followed by a preventive maintenance period
of up to two hours. The second and fourth operating periods shall
consist of rumming the routines specified in paragraph 3.8.7. The
first and fifth operating period shall consist of running the memory
test routines specified in paragraph 3.4.1. The third operating
period shall consist of running the NDRO test specified in paragraph
3.4.2. A portion of each maintenance period shall be used for loading
the program to be run in the next operating period,

b. At the Government representative's option, the program in the Computer
may be punched out in whole or in part to verify that the program in
the Computer is the same as that described in the Appendix,

¢. At the Government representative's option, the self-checking capa-
bility of the diagnostic program shall be demonstrated prior to the
start of the operating period. An error may be deliberately introduced.

d. Upon the occurrence of a valid failure (See 5.1), a maintenance period
of up to two hours shall commence, Running time accumulated in the
six hour operating period during which the failure occurred shall be
canceled, and the three hour run restarted after the maintensnce pericd.

3.8.7 Executive Controlled Computer Logic Acceptance Test (ECCLAT) - The
objective of this test is to further test the logic of the Computer. ECCLAT,

under control of a main executive program, consists of the following test programs:
= BY .
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a. J control test: The function of this program is to test the j
designator evaluation. Separate test routines have been included
for the testing of each j designator.

b. k control test: The function of this program is to test the trans-
mission paths as they are called upon for the different k designators,
Separate test routines have been included for testing each of the
three classes of instruction: 1) read, 2) store, and 3) replace,

¢. Command test: The function of this program is to test the sub-
command paths from main control used in the execution of each in-
struction. In general, the common paths consist of a Function Code
Translation, j-evaluation and k-designator determination.

d. Control test: The cbjective of this program is to test the trans-
mission lines asgociated with the R, B, ZO, Ui and B register, UL
and Control adder, the SO and U register, the 31 and S0 registers,
the 71 (compare) instruction and to evaluate the b designator in
the instruction word,

€. Arithmetic test: The objective of this test ig to check inter-register
transmission lines in the arithmetic section, the arithmetic adder,
and other matrix operatioms.

f. Input-output test: The objective of this program is to exercise and
test the Input-Output section of the Computer. Separate routines
have been included to test the various functions in the Input-0Output
scction such as data transmission, buffer operation, buffer termination,
externally and internally generated interrupts.

3.8.2 Endurance test procedure
2. [Except that channel O shall be connected to Item 7, connect any of
the 3 input channels to an output channel using Item &,
- 27 -
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Load the ECCLAT Test Program (DS 4655-1) as specified in the

Appendix. The jumps and stops for this program are as specified

in Table IX.

TABLE IX. ECCGLAT Jumps and Stops

Switch Selected Program Action

Jump Do not repeat the failed test; go to next

test after error printout, if possible.

Jump 2 Recycle individual test routine.
Jump 3 Recycle a major test routine.
Stop 5 Stop before error printout.

Stop 6 Stop before each individual test.
Stop 7 Stop upon completion of ECCLAT.

Stop 4 is a programmed stop for - stop after error printout.

Master Clear the Gomputer.

Set the P register to 04000,

Select Stop-5 and select RTC,

Start the Computer. Observe that Item 7 prints ECCLAT and that the
EGCLAT program continuously cycles for three hours.

Momentarily operate the stop switch to terminate this operating
period.

Perform a maintenance period of up to two hours and load the Brainwash
test program (DS 4655-9).

Master Clear the Computer.

Set the P register to 05400.

Select RTC Disconnect,
- 28 -
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1. Start the Computer. {bserve that the BRAINWASH program continuously
cycles for three hours.
m. Momentarily operate the stop switch to terminate this operating
period.
n. Perform a maintenance period of up to two hours.
0. Repeat Steps b, through n.
p. Repeat Steps b. through f,
. Momentarily operate the Stop switch to terminate this test.
3.9 Printed-wiring assemblies interchangeability - Any spare or common
printed wiring assemblies of the Government representative's choosing shall
be inserted or interchanged in the Computer in place of any assemblies of
identical type. The acceptance routines shall run without error to demonstrate
the interchangeability of the assemblies.
3.9.17 Input Power Variance - The input power may be varied per MIL-STD/70.
at the discretion of the Government representative. Any of the acceptance
routines shall be run without error to demonstrate that the computer operates.

4.0 QUALITY ASSURANCE PROVISIONS

4.1 Rejection and retest - The allowable number of failures (See 5.1)

is specified in Table X. If the allowable number of failures is exceeded,
the Computer shall be rejected and processed in accordance with the require-
ments of the contract or order, as implemented by the cognizant Government
representative. In the event of an invalid failure, the acceptance test
shall be restarted at the point of the invalid failure's occurrence,

TABLE X, Allowable Faillures

Test | Allowable Failures
Endurance test, para. 3 2
A1l other tests 0
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5.1 Definitions
5.1.1 Observe - Only the observations specified are pertinent to the
test being performed. Other indicators may light and extinguish but shall
not be construed to be indications of the success or failure of the test
being performed.
5.1.2 Bet - Bet means a logical one condition and for an indicator or
an indicator-switch means that the indicator lights.
5.1.3 Clear - (Clear is a logical zero condition and for an indicator
or an indicator-switch means that the indicator extinguishes.
5.7+4 Master Clear - Master Clear shall clear the registers and designators
and place a1l the logic circuits in an initial condition. The Master Clear
shall consist of the following steps:

a., Operate the Master Clear switch.
5¢.1.5 Belect - Select is the act of operating a switch so as to enable
the function for which the switch is labeled. For example, when the Stop-T
switch is selected the Stop-1 condition shall be enabled.
5.1.6 Release - Release is the act of operating a switch to the normal
position which disables the function for which the switch is labeled.
5.1.7 Start the Computer - Starting the computer consists of momentarily
operating the Start-Step/Restart switch to the Start-Step position.
5.1.8 Load ~ Unless otherwise specified herein, loading a program into
the Computer.shall be accomplished by use of either the Bootstrap load
procedure specified in 3.71.71 Steps a. through f. or by use of the load

routine specified in Publication PX 1901,
- 30 =
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5:1.9 Manually store - The manually store instruction ABCDE FGHIJ at
address XIMNQO is eccomplished as follows:

a. Master Clear the Gomputer,

be Insert ABCDE FGHIJ in the Q register.

c. oSet Af En and select (OP-Step Mode.

d. Set the U register to 14030 KIMNQ.

e, Start the Computer., (This stores instruction ABCDE FGHIJ from the

Q register in the memory address KIMNO.)

5.110 Error - An error, as used herein, is either an invalid operation
or a failure,
5.1.11 Failure - The occurrence of an error stop or fault indicationm,
failing to commence an operating period following a two-hour maintenance
period in the endurance test, or any indication of improper operation is
defined as a failure; except if caused by operator error, test equipment
failure, input power variation beyond the limits specified herein, or any
other cause which is not attributed to the Computer.
5.1.12 Btop-5 - If an error occurs with Stop-5 selected, the Stop indicator
shall light and the Computer will stop operating. To print the error, the
following steps should be performed,

a., Enable Item 7.

b. Start the Computer, After the printout the Stop indicator will light.

C. Disable Item 7.

d. Start the Computer,
5.1.13 Stop Indication - The "type" of any program Stop, i.e., 4-stop,
5-stop, 6-stop or 7-stop, can be determined at the time of the stop by reading
the j designator, The octal word contained in the j designator will correspond
to the type of program,stdp which has occurred,
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Figure 1, TEST CONFIGURATION
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