ool
IBM— DOUGHKEEPSIE
December 31, 1964

Dmgnlsuc Engmlermg Publications
1410/7010

Subject: Diagnostic Program MOO3E Program Addressable Clock Test
Sequence Number 259
Replaces [ MO03D
' MOOSE replaces and obsoletes MOO3D, Card nuraber 001 is a
System Control Card,
The following correction was made to MOO3D to create MOO3E:

FROM:
pglin

. 1331 ERROR 5 MLCWA START+7, ERREXT+¢ 03021 DO02007 03487X

TO:
pglin
1331 ERROR S E MLCWA START+6, ERREXT+6 03021 D02006 03487X

Enclosures: 27 Pages
Card Deck for CARD ONLY SYSTEMS (as punched by UP51)
8 Cards - Card Loader (1-7) and 1 Core Clear
58 Cards No. 001-058 Data Cards
1 Card Execute Card

Distribution: X 1410 with Program Addressable Clock Feature 5737/ 5’738
X 7010 with RPQ F37414
Other
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1

TEST DESCRIPTION

MODIFICATIONS

The modifications to M003C are minor in so far as
test operation is concerned.

The System Control Card now provides information
as to system type.

Timing constants are included to test the clocks
operation on a 7010 System.

The Loop on G(C)T instruction routine is now set up
to take advantage of RESET & RESTART mode on
solid machine failures,

DESCRIPTION

Proper operation of M003 does not depend on having
any other programs run prior to it. It does assume
that all CPU instructions are working properly and
the G(C)T instruction is at least understood by the
CPU circuitry,

The objective of this program is to provide a test of
the clock's operation that covers the following areas:

a. The transfer of time to a specified location in
storage, including the transfer of the busy
signal indication,

b. The presence of the proper busy signal indication
(99999) and the length of tirhe the busy signal is
active, ‘ ‘

c, The advance of the clock from one hundreths pos-

ition to the next, and the length of time it takes
to complete this advance.
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DESCRIPTION (continued).

The method by which this is accomplished is as follows:

A preliminary test is run to establish whether the clock can be
further tested and timed, The only acceptable Identifier Digits
I1.D.) are 0 and 9. The only acceptable time data are Oxxxx and
99999, the clock time and busy signal indication respectively.
Any other time data stored are rejected as errors and are dis
played followed by a typed message. In this phase two successive
times are stored within given intervals, If the first time stored
was Oxxxx, the second must be 99999 in order for the tést to
proceed to the '""Main Body." A time limit of approximately 70
seconds is placed on this advance in case the clock is stopped or
the busy switch is not connected,

If the first time data stored was 99999, the second time stored is
delayed one second. It must be Oxxxx in order for the test to
proceed to the '""Main Body. ' Any failure to meet these conditions
is typed out.

The "Main Body" of the test is in two sections. The first section
stores the time data needed and times the sequential advances.
The second analyzes the data compiled. More specifically, the

first section begins by storing time data to use as a starting point.

Once a valid starting point has been established, la busy signal
indication is stored, compared to (39999) and the duration it is
active is timed. The interval between the termination of the busy
signal indication just timed and the next busy signal indication is
computed to complete the timing of an advance of one hundreths
position digit. Finally, the next clock time available is stored and
typed out for a visual comparisbn with the clock itself.

Programmed comparisons are made of the time the busy signal
indication is active, 345 * 115 milliseconds, and a total time to
advance one hundreths position, 60 ¥ 1 seconds. The time data
stored are checked to see if the clock advanced properly to the
next hundreths position. If any of these conditions are not met,
an error message preceded by an asterisk (*) is typed to this
effect,

1 See Operating Hints and Comments, Section 8. 01. 03, 4.
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DESCRIPTION (continued)

Three passes are made (6 minutes) covering all
hundreths position digits in order and one advance
to the next higher tenths position. 1 Only the time
stored after every second advance will be typed
unless all test data is requested in a summary
typeout.

EQUIPMENT

MO0O03 tests the Program Addressable Clock Feature
(Feature No. 5737/5738 on the 1410 System, RPQ
F97414 on the 7010 System).

System type, CPU speed, memory size and I/O devices
attached are irrelevant,

CARD DECK

A complete card deck of M003 contains:

7 Cards Load Program
1 Card Core Clear
Data cards! M003 Program Deck
1 Card Execute (Branch to 2000)

EC LEVEL OF SYSTEM

1410:

Minimum EC level EC 251784 (Program Addressable

Clock Logic Change). EC 252311 should be applied as
soon as possible. It is pot essential to the program's
operation but does increase clock reliability.

70101

None

LOADING PROCEDURE

Use Standard 1410/7010 Diagnostic Loading
procedure. Refer to ""1410/7010 Introduction, '
Volume 1.00 for further information.

1 Refer to Release Sheet for exact number of cards.
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OPERATING PROCEDURE

No manual intervention is required to run this
test. Program operation can be altered at any
time using the "Program Alter Routine,"
TADS are loaded as blanks and TAD locations

are only tested for 1.

NOTE: During the period when the busy time and
advance time are being computed, no
Inquiry Request is acknowledged. Consequently
a delay of up to two minutes may be encountered
between the time the request is made and entry
through the keyboard is possible.

STANDARD TADS

‘TAD ADDRESS

TAD 0 01000
TAD 1 01001
TAD 2 01002
TAD 3 01003

SPECIAL TAD

TAD 4 01004

NOT 1

Do Not
Do Not
Do Not

‘Do Not

Do Not

L
Bypass Typeouts
Loop on Routine
Halt on Error
Repeat Program

Typeout Summary
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OPERATING HINTS AND COMMENTS

1. Some additional notes on TADs

Standard TADs

TAD 0

TAD 1 =1

Not interrogated. It is not pos-
sible to bypass either the clock
time typeout given upon the com-
pletion of a pass or any of ithe
error typeouts. To loop on the
G(C)T instruction with no type-
outs see note following TAD 1.

Provides entry to a three instruction
loop containing the G(C)T instruction.
Entry is possible from the body of

the program or after an error message.
To leave this loop, set TAD 1 to

not 1.

NOTE: On etitering the Loop on G{C)T instruction
routine the branch instruction at location
00001 is changed to provide for an
automatic branch back to the aforementioned
routine on a system check. Setting TAD 1
to 1 and the CHECK CONTROL switch to
RESET & RESTART will keep the test in
this loop on any SYSTEM CHECK.
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OPERATING HINTS AND COMMENTS (continued)

TAD 2 Not interrogated (see Error Halts)

TAD 3 =1 The test will normally run three passes

(6 minutes). If TAD 3 is settoa l,
passes are made repeatedly disregarding
the count. Should TAD 3 be returned to 1,
the test will terminate when the pass count
reaches three.

Special TAD

TAD 4 =1 Provides summary typeout of all time

data stored as well as the length of time
the busy signal was active and the length
of time to advance one position.

The total time to advance one hundreths position digit
is compared to 59 seconds as a lower limit and 61 as
an upper. Though specifications do not clearly define
these limits, maximum permissable power line
frequency variation tolerances and the testing done
during the evolution of thisiprogram indicate these
limits are reasonable.

Three passes of this program require a little over
six minutes operating time, This is a minimum test,
Time permitting nine passes (18 minutes) would

be better since three passes cover only one third

of the hundreths position digits on the hundredths
position wheel.

Due to the fact that the busy switch contacts bounce
considerably when transferring from a busy to a

ready status, a one-second delay is included to cover
this interval in order to accomplish timing of sequential
events, This one-second delay should be more than
enough to cover the worst case. Should random indica-
tions over a longrun imply that the busy time and/or
the time to advance was extraordinarily small or that
the clock went through a ready-busy-ready:sequence
without advancing, a badly bouncing busy switch

could be the cause.

e oY RSV A U S A s o 3
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8.01.04.0 PROGRAM STOPS AND RESTARTS

1 8.01.05.0

05.

1

Only one normal halt is used in this program and it is in the
Preliminary Test portion only. The stop occurs after the
message

* FAILURE TO ADVANCE INDICATED

Pressing START will cause the Preliminary Test to be repeated.

TYPEOUTS

NORMAL TYPEOUTS

The only normal typeout (not under TAD contrel) is the clock
time. It is typed on the completion of each pass (two m’pnut‘eqi
for visual comparison with the clock itself.

CLOCK TIME 0xxxx

Should a summary typeout be requested be setting TAD 4 to 1,
the following data are typed:

TIME A Oxxxx

TIME B 9xxxx

TIME C 0xxxx

TIME D 9xxxx

TIME E Oxxxx

BUSY TIME xxx MS Total time busy signal active.
TIME TO ADVANCExxxxxMS Total time to advance one hun-

dreths position digit.

Times A through E are the time data stored during sequential

adwvances. Times A, C, E should be clock times. Times B
and D should be 99999,

EQJ

Typed on conclusion of the test.
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TYPEOUTS (continued)

NORMAL TYPEOUTS
NO SYS CARD
This message is typed only if the test i being
run without a System Control Card. You may
continue from this point by entering 'the correct
system type in location 01256, Enter:
O For 1410 Standard
I For 1410 With the Accelerator Feature
X For 7010
and press START.
ERROR TYPEOUTS

All error typeouts are preceded by asterisks (%).

During the running of the Preliminary Test, eight

combinations of the following error typeouts are -

possible:
* TIME 1 xxxxx
The first time data stored.
* TIME 2 xxxXxx
The second time data stored.
#® INVALID ID

Typed if the ID of the first time data stored
is invalid.

* ADVANCED TO INVALID ID

The ID of the first time data stored is accepta\ble,

the second is not,
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FAILURE TO ADVANCE INDICATED

The ID of the first time data is 0, The ID
of the second time stored did not become
9 after more than a 70-second waiting
period.

READ OUT FAILURE
The ID of the time data stored was.a 9 but the
remaining four digits were not 9999, i.e., not

a busy signal.

STUCK ON BUSY OR

"READ OUT FAILURE

The first time data stored is 99999, The
second time data stored more than one

- second later is 99999, This is either a
continuous busy signal indication or a
continuous failure to read out the hundreths

po sgti on.

During the main body of the program the following
error messages.may occur:

* TIME X WAS xxxxx EXPECTED 99999

X is filled in with either a B or a D.

xxxxx is filled in with the actual time data in
question, .
The message is typed if during the timing of
sequential advances. The ID changes from 0
to 9 but the following four digits are not 9999,
i.e., not a busy signal indication but a read
out failure.

* BUSY TIME WAS xxx MS - NOT IN SPECS

The busy signal indication should be active for
not less than 230 milliseconds and not more
than 460 milliseconds. The message is typed
if it is not within tolerance,
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* TIME TO ADVANCE xxxxx MS - CHECK

The hundreths.position digit should advance
once per minute. If the time to advance is
less than 59 seconds or more than 61 seconds,
the above message is typed.

It is advisable to check this area further. 1

* TIME WAS xxxxx ADVANCED TO xxxxx

The time data stored following each advance
are compared to their previous values with
the hundreths position digit increased to the
next position. Should the comparison indjcate
that the clock did not advance properly, the
above message is typed.

See Operating Hints and Comments, Section 8.01.03.0.2

S
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START

PRETST

‘l N

START 1

STORE &

STORE B,

STORE C

STORE D
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Initialization

lPreliminary
Test of Clock
(Ge-No Go)

Reset for
a pass

Establish
Valid Ready
Starting Tim

W

Store a Valid
Busy Signal
Indication

Timing
Interval

Busy Signal

STORE E

Timing
Total Time
To Advance

Jlnf_Erzime

Store Time fg
Pass Comple-
 tion Typeout

F
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CHKADV . " |
| [ Check Clock
1A

DATA

d%‘é‘ance andi

: ' Call in Next Test
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