CONTROL DATA
[ corporaTion ]

CORPORATION

CONTROL DATA®
1700 SYSTEM
MAINTENANCE MONITOR (SMM17)

VOLUME 2
REFERENCE MANUAL



RECORD of REVISIONS
REVISION NOTES
01 Original Printing, preliminary edition.
5-13-66)
02 Publications Change Order 14307. Reprint with revision which obsoletes all previous editions.
(8-8-66) Tests were updated and the following new tests were added: 1711/1712 Teletype, 1729 Card Reader,
1731 Magnetic Tape, 1706/1716 Buffered Data Channel and Coupling, Random Protect, 1700 SMM
Edit Routine, and Enter Program.
A Manual released. Publication Change Order 16368, The following new tests are added: 0B (1718
(5-1-67) Satellite Coupler Test), 0C (1742 Line Printer Test), and 3D (Enter Program). Other tests were
’ ef;tensively revised and updated. This edition obsoletes all previous editiong
B Publication Change Order 17146. To revise existing tests and add new tests. Introduction: page 5
(9-14-67) revised. Description: pages 7, 12, 15, 18, 25, 26, 27, 30 and 35 revised. Pages 30-a and 30-b
added. Tests: pages 90-1, 90-2, 100-7, 100-8, 100-10, 101-2, 101-7, 202-1, 202-7, 205-2, 206-6
thru 206-10, 207-3, 208-2 and 208-6 revised. Page 100-8a added. Tests sections: 102, 201, 203,
212, 213 and 214 added. Sections 102 Rev A, 201 Rev A and 203 Rev A removed.
c Publications Change Order 18929, To add 1728 Card Reader/Punch test, No. D.
(2-28-68)
D Publications Change Order 19818, to make miscellaneous publication corrections. Pages 37,
(6-11-68) 100-2, 100-18, 101-9, 102-7, 200-10, 201-6, 202-9, 203-7, 204-1, 204~12, 205-14, 206-9, 206-10
207-4, 208-21, 210-4, 210-6, 211-13, and 215-23 revised. Pages 207-5 and 212-24 added.
E Manual Revised, Engineering Change Order 21307, publications change onlj;.% Information included
(1-6-69) through Edition 2,1. Pages 35, 90-1, 90-2, 90-6, 101-10, and 208-1 thru 208-21 revised; pages
30~-c through 30-f, 51 through 60, 103, 216, 217, 218, 219, 220, 221, 222 and red tab dividers
added. Manual divided into two volumes.
B Manual revised, Engineering Change Order 216883, This manual is complete through Ecﬁtion 3.3~
(12-15-69) )
G Manual revised. New tests are added and editorial corrections made. This manual is complete
(2-15-70) through Edition 2.2« ’
H Manuals revised. This publication is complete through Ed. 2. 3. All previous editions are oksolete,
(12-15-70)
J Manuals revised. New tests are. added and minor corrections are made, This publication is
(2-5-173) complete through Ed. 3. 0:
K Manuals revised, Tests are added, deleted, and corrected,
(9-20-73
L Manuals revised. Tests are added, deleted, and corrected. ’fhis publication is complete through
(2-1-74) Edition 3,1,
Address comments concerning this
manual to:
Control Data Corporation
Technical Publications Department
Pub.No. 60182000 4201 North Lexington Ave.

© 1966, 1967, 1968, 1969, 1973, 1974
by Control Data Corporation

Printed in United States of America

Arden Hills, Minnesota 55112

or use Comment Sheet in the back of
this manual.

FORM CA230 REV. 1-67



PREFACE o

MANUAL STRUCTURE

This manual is intended to serve as a reference aid for field and checkout personnel
involved in the running of the CONTROL DATA® 1700 System Maintenance Monitor (SMM17).

It consists of two sections:

SMM17 DESCRIPTION

A detailed description of the operation and use of the monitor, instructions for the
operator, restrictions and necessary parameters. An asterisk (*) on the left of the
page will highlight operator tasks. Supplements are included in the back of this section.

TESTS

Detailed test descriptions complete the three volume reference manual.
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1706 BUFFERED DATA CHANNEL TEST
(BD100A Test No. 0A)

OPERATIONAL PROCEDURE
A. RESTRICTIONS

Sections 3, 4, and 5 do not select density on the MT units. However, it is recom-
mended that 200 BPI be selected to allow greater accuracy in testing the CWA
register.

B. LOADING PROCEDURE
i. The test operates under control of 1700 System Maintenance Monitor (SMM17).

2. The calling sequence is that specified by SMM17,

3. The test can be restarted after loading from Initial address.
C. PARAMETERS

1. If bit 0 of the Stop/Jump word is set, the program will have one monitor stop
displaying $A31 in the A register and the Stop/Jump word in the Q register.
Two additional stops with the test parameters displayed in the A and Q registers
are defined as follows:

Stop 2 A = WEO1, where the W field is bits 15-11 and defines the BDC
to be tested. Enter 2, 7, or C for the BDC numbers
1, 2, or 3 respectively., The E field is bits 10-7 and
specifies the equipment number of the 1731/1732
Magnetic Tape Controller.

Q = 000U, where U specifies the 601/608/609 Tape Unit which will |
be used for I/0,

Stop 3 A = XXXX, the End of Operation interrupt line for the BDC. Only
1 bit is set in this word which must indicate the interrupt
line. For example if the End of Operation interrupts
are to be received on line 5, Bit 5 would be set,

Q = XXXX, the sections of the BDC test to run, Bit 0 of Q will
select Section 1 to be run, etc. There are five sections
in all. If all {ive sections were to be run, Q would be

set to 001F.
Stop 4 A = XXXX, illegal equipment (enter into A an equipment

address that is unused on your system. This
equipment address is used to check internal
rejects)
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D.

soo-2

3.

If bit 0 of the Stop/Jump word is not set, the test will be run using the prestored
parameters, These parameters assume the following:

a, BDC number 1 is to be tested and the tape controller is number 3.
(WEO01 = 1181)

b. Tape unit 7 is the tape to use for I/0,

c. The interrupts on End of Operation from the BDC are received on line 3.
d. All five sections of the test will be run.

A typeout of selected parameters will occur after last stop.

SELECTIVE SKIP AND STOP SETTINGS

1. STOP - must be set for running of SMM17,
2. SKIP - when the Stop/Jump word is displayed in Q.
MESSAGES
1. Typeouts or Alarms
a., Normal Program Typeouts
1) Test identification at start of test
BD100A, 1706 BUFFERED DATA CHANNEL TEST IA = XXXX, FC = XX
2) End of test typeout
A Q A Q
0A24 S/J Pass No. Return Address
b. Error Alarms
1) The following is typed out:
a) Identification word
b) Stop/Jump parameter
c) Section/Error number
d) Return address
e) Information dependent upon specific error
f) Information dependent upon specific error
2. Error Codes

An error code is displayed in the lower two digits of the A register on the
second stop of all error stop sequences. A description of the error codes
used and the data displayed in the A and Q registers of the third stop is listed
as follows:

60182000 J



Error 01 - Incorrect equipment parameter was entered. Program will make

another parameter stop if placed in Run,

A = the equipment parameter entered
Q = 0000

Error 02 - External reject on input of BDC status. If the error condition

is not repeated (Bit 4 of Stop/Jump word set) the test will be
terminated.

A = the contents of Q when the input instruction was executed
Q = 0000

Error 03 - Internal reject on input of BDC status. If the error condition
is not repeated, the test is terminated.

Error 04 - Ready not set on BDC status, If the condition is not repeated, the
test is terminated,

A = BDC status
Q = 0000

Error 05 - External reject on input of BDC current address.

A = contents of Q when the input instruction was executed
Q = 0000

Error 06 - Internal reject on input of BDC current address.

A = contents of Q when the input instruction was executed
Q = 0000

Error 07 = External reject on Terminate Buffer.

A = contents of Q when the input instruction was executed
Q = 0000

Error 08 = Internal reject on Terminate Buffer,

A = contents of Q when the input instruction was executed
Q = 0000

Error 09 = External reject on attempt to output a function to the BDC.,

A = contents of Q when output was attempted
Q = contents of A when output was attempted
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s00-y4

Error O0A

Error 0B

Error 0C

Error 0D

Error OE

Error OF

Error 10

Error 11

Error 12

Internal reject on attempt to output a function to the BDC.

A = contents of Q when output was attempted
Q = contents of A when output was attempted

External reject on direct output of a function to the 1731 Tape
Controller,

A = contents of A when ouput was executed
Q = contents of Q when output was executed

Internal reject on direct output of a function to the 1731 Tape
Controller,

A = contents of A when output was executed

Q = contents of Q when output was executed
External reject on input of status 1 of the 1731 Tape Controller.

A = the contents of Q when the input was executed
Q = 0000 ‘

Internal reject on input of status 1 of the 1731 Tape Controller.

A = the contents of Q when the input was executed
Q = 0000 '

External reject on input of status 2 of the 1731 Tape Controller.

A = the contents of Q when the input was executed
Q = 0000

Internal reject on input of status 2 of the 1731 Tape Controller,

A = the contents of Q when the input was executed
Q = 0000

No write ring in selected tape unit, If this error condition is not
repeated, the test is terminated.

A = the selected tape unit
Q = status 2 of the selected tape unit

The selected tape unit is protected. If this error condition is
not repeated, the test will be terminated.

A = the selected tape unit
Q = status 1 of the selected tape unit
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Error 13

Error 14

Error 15

Error 16

Error 17

Error 18

Error 19

Error 20

Error 21~

External reject on attempt to initiate buffered output to tape.

A = the first word address minus 1 of the buffer area
Q = contents of Q when the output instruction was executed

Internal reject on attempt to initiate buffered output to tape,

A = the first word address minus 1 of the buffer .area
Q = contents of Q when the output instruction was executed

External reject on the attempt to initiate a buffered input from

tape.

A = the first word address minus 1 of the buffer area
Q = the contents of Q when the output instruction was executed

Internal reject on the attempt to initiate a buffered input from tape.

A = the first word address minus one of the buffer area
Q = the contents of Q when the output instruction was executed

Busy bit (bit 1) of the BDC status was not set after initiating a
buffered output.

A = BDC status
Q = 0000

Busy bit (bit 1) of the BDC status was not set after initiating a
buffered input.

A = BDC status

Q = 0000

Reply bit (bit 9) of the BDC status was not set after initiating a
buffered output.

A = BDC status

Q = 0000

Reply bit (bit 9) of the BDC status was not set after initiating a
buffered input.

A = BDC status
Q = 0000

Reject bit (bit 8) of the BDC status was never set (over an
arbitrary length of time) after initiating a buffered output.

A = BDC status
Q = 0000
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Error 22

Error 23

Error 24

Error 25

Error 26

Error 27

Error 28

Error 29

Reject bit (bit 8) of the BDC status was never set (over an
arbitrary length of time) after initiating a buffered input.

A = BDC status
Q = 0000

End of Operation bit (bit 4) of the BDC status is set at the same
time as the Busy bit.

A = BDC status
Q = 0000

End of Operation bit (bit 4) of the BDC status is not set after the
Busy cleared at the end of a buffered output.

A = BDC status
Q = 0000

End of Operation bit (bit 4) of the BDC status is not set after the
Busy cleared at the end of a buffered input.

A = BDC status
Q = 0000

No reject received from the BDC when attempting a direct output
when the BDC was Busy.

A = BDC status
Q = 0000

No interrupt received from the BDC on End of Operation (buffered
output).

A = BDC status
Q = 0000

Alarm bit set in tape status 1 after a buffered output was complete.

A = Tape status 1
Q = 0000

No interrupt received from the BDC on End of Operation (buffered
input).

A = BDC status
Q = 0000
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Error 2A - Interrupt bit (bit 2) of the BDC status was not set after an End of

Operation interrupt occurred.

A = BDC status when interrupted
Q = 0000

Error 2B - Data error

A = Data read

@ = Expected value
A = Failing address
Q = 0000

Error 2C - Current address of the BDC was not equal to one greater than the
FWA-1 after initiating a buffered output.

A
Q

Error 2D - The current address which was input from the BDC was neither

Current address which was input
0000

the same as or up to two greater than the previous current address
input.
A = Previous current address

Q = Current address

Error 2E - End of Operation status bit (bit 4) was not set in the BDC status

when an Interrupt on End of Operation occurred.

A
Q

Error 2F - Buffer terminated at incorrect address.

n

BDC status
0000

A3
Q3

Error 33 - Incorrect status after initiating buffer to non-existent equipment
(parameter A4) on this 17X6.

Actual address buffer terminated at

il

Expected last word address, at EOP

A3 = Expected channel status after initiating a buffer
Q@3 = Actual channel status after initiating a buffer
A4 = Expected address register status

Q4 = Actual address register status

A5 = Equipment address when error occurred

@5 = Iteration count (range = FFFC-0003)
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Error 34 - Current word address was not one greater than FWA-1 after
initiating a buffer to illegal equipment on BDC.

A3
Q3 = Actual channel status

n

Expected channel status

A4 = FWA-1 output to BDC to initiate buffer

Q4 = CWA of BDC on terminate buffer command
A5 = Same as error 33

Q5

Error 35 - Internal reject on clear controlled direct through BDC

A3 = BDC expected status

Q3 = BDC actual status

A4 = Equipment expected status

Q4 = Equipment actual status

A5 = Equipment address when error detected
Q5 = Not available

Error 36 - External reject on clear controller
Same as error 35

Error 37 - Channel busy or not ready

A3 =0
Q3 = BDC actual status
A4 =0
QR4L=0
A5 = Same as error 33
Q5

Error 38 - Unit/ Equipment busy
A3 =0
Q3 = BDC actual status
A4=0
Q4 = Unit status
A5 = Same as error 33

Q5 = Same as error 33

500-8 60182000 K



Error 39 - Buffer terminated before programmed LWA+1

A3 = Not available

Q3 = BDC status

A4 = Actual CWA status at EOP
Q4 = Expected CWA status at EOP
A5 = Same as error 33

Q5

Error 3A - Buffer did not terminate at last word ADDES+1

A3 = Not available

Q3 = BDC status

A4 = Current word address when buffer was terminated
Q4 = Expected LWA register

Error 3C - 17X6 not busy before CWA=LWA+1

A3 = Expected BDC status
Q3 = Actual BDC status
A4 = CWA register status
Q4 = LWA+1 sent to BDC
A5 = Same as error 33
Q5

Error 3D - 17X6 buffer hung before CWA=LWA+1 when doing buffered equipment

status inputs or buffered clear controller outputs.

A3 = Expected status of BDC

Q@3 = Actual status of BDC

A4 = CWA register status of hung buffer
Q4 = Expected LWA+1 of buffer

A5 = Same as error 33

Q5 = Same as error 33

3. Error Stops
Error stops will occur if bit 3 of the Stop/Jump word is set and an error occurs
in the test.
II. DESCRIPTION
A. INITIALIZATION (UNIT)
1. Convert bias value and frequency count to ASCII and store in typeout routine.

2. Type out test title, initial address, and frequency count.
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3. Set up return address (IA+5).
4., Parameter entry stop.
5. Check for correct W field in equipment code. Error stop if incorrect.
7. Exit to SMM.

B. SECTION ONE (S1)

This section checks static conditions of BDC then proceeds to check the CWA reg-
ister, LWA register, adder, buffer read capabilities, and buffer write capabilities.

1. Check status for ready.
2. Input current address; no Reject expected.
3. Execute terminate buffer and input current address to
a. No Reject expected.
4. Check ‘EOP interrupt select and clear.
5. Attempt buffer output to non-existent equipment on channel.

a. Start with FWA-1=0. Expect BDC to hang with CWA one greater than
FWA-1, Expect status to be busy.

b. Do until FWA-1 = $7TFFF.

c.. Do a and b three times
6. Attempt buffer input from non-existent equipment on channel (same as 5).
7. Do direct FCN clear controller to selected Equipment Expect Reply.
8. Do 50010 word buffer out of clear controller.

a. Monitor CWA. Expect termination when CWA=LWA+1.

b. Monitor BDC status. Expect busy until CWA=LWA+1.

c. Do 10010 times.

9. Do direct input status 1 of selected equipments. Save for use in next step.
Expect reply.

10. Do 50010 word buffer input of status 1 from selected device.
a. Same as 8a and 8b.
b. Compare data from step 9 and report errors.

c. Do 10010 times.

500-10 60182000 K



C. SECTION TWO (S2)

This section checks static conditions on the BDC, tape controller, and tape unit.

1.
2.
3.
4.
5.

Connect selected tape unit.

Check for write enable. Error if not present.
Check for tape unit unprotected. Error if protected.
Rewind tape.

Exit section two.

D. SECTION THREE (S3)

This section does a 500-word buffered Write and Read.

1.

2.

60182000 K

Request interrupt line from SMM.

Select tape unit and rewind it.

Select binary mode.

Initiate a 500-word buffered write.

Check BDC status for Busy. Repeat from item 2 if Not Busy.
Check BDC status for Reply. Should be set.

Check BDC status for Reject during output. Should be set.

Exit to SMM until buffer is complete.
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9. Rewind tape.

10, Repeat from item 4 for a 500-word read.

11, Clear interrupt request in SMM,

12, Exit section three,

E. SECTION FOUR (S4)

This section writes and reads ten 500-word records for each of fifteen patterns.
End of Operation interrupt is checked after each record,
1. Request interrupt line from SMM.
2, Select tape.

3. Pick up current data pattern.

4, Select binary mode if pattern number is Odd. Select BCD mode if pattern
number is Even,

5. Clear interrupt flag.
6. Select EOP interrupt on BDC.
7. Initiate 500-word buffered write,
8. Check for reject during buffered operation,
9. Exit to SMM until buffer is complete.
10, Check for EOP interrupt., Error if not present.
11. Check tape status for EOT, Parity, Lost Data, and Alarm.
12. Repeat from item 5 for 10 records.
13. Update data pattern,
14. Repeat from item 2 for 15 patterns.
15. Rewind tape.
16. Blank out storage data,

17. Repeat from item 5 using a Read instead of a Write, Data is checked for each

record,

18. Exit section four,
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F. SECTION FIVE (S5)

This section tests the current word address.

1. Request interrupt line from SMM.,

2. Rewind tape, select binary mode.

3. Initiate buffered output. Word Count = 7FFE16-LOCSEX.

4. Input current address to A, Address should be one greater than the CWA,

5. Store current address.

6. Input current address to A, This address should be equal to or up to two greater
than previous address, Error if not one of these two conditions.

7. = current address is one greater than previous address, repeat from item 4,

8. I current address equals previous address, check BDC status for EOP. Loop
to item 4 if not set.

9. Check tape status for EOT, Parity, Lost Data, and Alarm. Error if
any of these are set.

10. Clear interrupt request.

11, Exit section five,

III, PHYSICAL REQUIREMENTS

A, SPACE REQUIRED
Approximately 2000 locations,
B. INPUT AND OUTPUT TAPE MOUNTINGS

The 601/608/609 Tape Unit selected for I/O must have a write ring and must I
be ready.

C. TIMING - approximately 1 minute 15 seconds.
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D. EQUIPMENT CONFIGURATION

500-14

17X4 Computer

17X5 Interrupt Data Channel

1706 Buffer Data Channel

1731/1732 Magnetic Tape Controller

601/608/609 Magnetic Tape Unit
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1706/1716 CHANNEL TEST

(BD200F Test No. OF)

I. OPERATIONAL PROCEDURE

A, RESTRICTIONS

None available

B. LOADING PROCEDURE

1.

2.

3.

The test operates under control of 1700 System Maintenance Monitor (SMM17),

The calling sequence is that specified by SMM17, The test number for the
1706/1716 test is F.

The test can be restarted after loading from initial address.

C. PARAMETERS

If bit 0 of the Stop/Jump word is set, the program will allow for test parameter
display and/or entry, The first stop made in the parameter sequence displays
the identification word in A (0F31) and the Stop/Jump word in Q.

The second and third stops display the test parameters. The test parameters
can be changed by the operator at the time when they are displayed., The
contents of the A and Q registers on the second and third stops is defined
below. (Parameter typeout will occur after last stop)

a., Stop 2
A = WEO1, where the W field is bits 15-11 and identifies the 17X6 *

equipment address. The allowable values for the 5-bit W field are:

00010 - for 17X6 number 1
00111 - for 17X6 number 2
01100 - for 17X6 number 3

The E field is bits 10-7 and identifies the 1731/1732 Magnetic Tape Controller
Q = 000U, where U specifies the 601 or 602 Magnetic Tape Unit which will

be used for I/O in sections 2, 3, and 4,

#17X6 refers to either 1706 or 1716, whichever is being used or tested.

60182000 [,
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Stop 3

A = The End of Operation interrupt line for the 17X6. Only one bit is set
in this word. The bit position must identify the interrupt line. For
example, if the End of Operation\ interrupts from the 17X6 are to be
received on line 5, only bit 5 of this word would be set, Q register
contents are described below:

Bit 15 = 1: A 1716 is connected to this computer,

Bit 15 = 0: A 1706 is connected to this computer.

Bit 14 = 1; This computer will initiate the first output if section 6
is selected to be run,

Bit 14 = 0: The other computer will initiate the first data transfer

if section 6 is selected to be run,

Bit 5 = 1: Run test section 6. This section will use the 1716 to
transfer data between two computers which are
necessary to run this section. A common 1716 must
be connected to both the computers. Bit 14 of this
parameter must be set in one of the computers., Bit
14 of the other computer must be equal to zero, The
decision to repeat Section 6 must be made in the computer
which has bit 14 = 0,

Bit4 =1: Run test Section 5, This section will use the 1716 to

make block transfers of data within a computer's core

storage,

Bit 3 = I: Run test Section 4. This section uses the 17X6
1731/1732 and a 601/608/609 to test direct output/
input of data,

Bit 2 = 1: Run test Section 3. This section uses the 17X6,
1731/1732 and a 601/608/609 to test the current
word .address of the 17X6.

Bit 1 = 1: Run test Section 2. This section will use the 17X86,

1731/1732 and a 601/608/609 to test buffered
output/input.

Bit 0 = 1: Run test Section 1. This section will check the
ability of the 17X6 to accept all legal functions
(reject should not be received). If a 1716 is
connected, this section will also test the flags,
masks, and interrupts when corresponding masks
and flags are both set.
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2. If bit 0 of the Stop/Jump word is not set, the test will be run using the set of
prestored parameters. These parameters assume the following:

a, 1706 number 1 and equipment number of the 1731 /1732 Magnetic Tape

Controller is 3.

b. Tape unit 7 is ready and write-enabled.
c. The End of Operation interrupts from the 17X6 will be received on line 4,
d, Test Sections 1, 2, 3, and 4 will be run,
3. Selective Skip and Stop Settings
a. STOP switch must be set for running SMM17,

b. SKIP switch, when set, displays the Stop/Jump word in Q.
D, MESSAGES

1. Typeouts or Alarms
a, Normal Program Typeouts

1) Test identification at start of test
BD200F, 1706/1716 DATA CHANNEL TEST

IA = XXXX, FC = XX

2) End of test typeout
A Q A Q
0F24 S/J word Pass number Return Address
b. Error Typeouts

If an error occurs, the following information is typed out:
1) Identification word
2) Stop/Jump word
3) Test section/error number
4) Return address

5) Additional information related to the specific error

A sample error typeout is shown and described as follows:

60182000 [, 501-3



A Q A Q A Q
0F38 000F 0107 0507 0201 1800
0F38 is the identification word where

F is the test number
3 is the number of stops in this error stop sequence
8 identifies the stop as an error stop (bit 3 set)

000F is the Stop/Jump word
0107 is the section number and error number (Section 1, error number 7)
0507 is the address in the program (list address) where the error occurred.

0201 was the status of the 17X6 prior to the attempt to terminate the buffer
(see information under error number 7).

1800 was the contents of Q when the attempt to terminate the buffer was
made (see information under error 7),

2, Error Codes

An error code is displayed in the lower two digits of the A register on the
second stop of all error stop sequences, A description of the error codes
used and the additional information displayed on each error is described

below.

Error Description

01 Incorrect test parameter was entered. The program will
make another parameter stop when restarted.

02/03 ~ External/internal reject on attempt to input 17X6 status. If
this error condition is not repeated (bit 4 of the Stop/Jump
word set), the test will make a final exit to SMM.

A = 0000
Q = Contents of Q when the input was attempted
04 Ready not set on 17X6 status., If the condition is not repeated

the test will be terminated.

A = 17X6 status
Q = Equipment address of the 17X6
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Error Description
05/06 External/internal reject on input of the 17X6 current address

A = 0000
Q = Contents of Q when input was attempted

07/08 External/internal reject on Terminate Buffer operation on 17X6

A = 17X6 status prior to the Terminate Buffer operation
Q = Contents of Q when Terminate Buffer was attempted

09/0A External/internal reject on attempt to output a function to the
17X6

A = Contents of A when output was attempted
Q = Contents of Q when output was attempted

A = Status of the 17X6 prior to the output
Q = 0000

0B/0C External/internal reject on direct output of a function to the 173171732

A = Contents of A when the output was attempted (function)
Q = Contents of Q when output was attempted

A = Status 1 of the 1731/1732 prior to output I
Q = Status of the 17X6 prior to the output

0D/OE External/internal reject on input of status one of the 1731/1732 |

A = Status of the 17X6 prior to the input
Q = Contents of Q when the input was attempted

0F/10 External/internal reject on input of status two of the 1731/1732 I

A = Status of the 17X6 prior to the input
Q = Contents of Q when the input was attempted

11 No write ring in selected tape unit

A = Status 2 of the tape unit
Q = WEQOU, where W is the address of the 17X6, E is the
equipment number of the 1731/1732 and U is the selected tape unit.l

12 Selected tape unit is protected

A = Status 1 of the tape unit
Q = WEOU
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Error

13/14

15/16

17/18

19/1A

1B/1C

ID

1E/1F

Description

External/internal reject on attempt to initiate a buffered output
to the 601/608/609.

A = Contents of A when output was attempted (FWA-1)
Q = Contents of Q when output was attempted

A = Status 1 of the tape unit prior to the output
Q = Status of the 17X6 prior to the output

External/internal reject on attempt to initiate a buffered input
from the 601/608/609.

A = Contents of A when the output was attempted (FWA-1)
Q = Contents of Q when the output was attempted

A = Status 1 of the tape unit prior to the output
Q = Status of the 17X6 prior to the output

Busy bit of the 17X6 status did not set after initiating a buffered
output/input

A = 17X6 status

Q = 0000

The Device Reply bit (bit 9) of the 17X6 status was never set
within a time period after initiating a buffered output/input.
A = the last 17X6 status input

Q = 0000

The Device Reject bit (bit 8) of the 17X6 status was never set
within a time period after initiating a buffered output/input,
A = The last 17X6 status input

Q = 0000

The End of Operation bit (bit 4) of the 17X6 status is set at the

same time as Busy (bit 1) is set.

A = 17X6 status
Q = 0000

The End of Operation bit (bit 4) of the 17X6 status is not set
after the Busy dropped at the completion of a buffered output/
input,

A = 17X6 status
Q = 0000
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Error

20/21

22/23

24/25

26/21

28

29

60182000 T,

Description

No reject received from the 17X6 on an attempt to execute a
direct output/input to the 17X6 when the 17X6 was Busy.

A = Status of the 17X6 prior to the output
Q = 0000

No interrupt received from the 17X6 on end of operation after

a buffer was completed.

A = Status 1 of the tape after the buffer was completed
Q = Status of the 17X6 after the buffer was completed

Alarm bit set in tape status 1 after a buffered output/input
was completed

A = Status 1 of the tape after the buffer was completed
Q = Status of the 17X6 after the buffer was completed

Interrupt bit (bit 2) of the 17X6 status was not set after an End
of Operation interrupt occurred when a buffer output/input was

completed.

A = Status 1 of the tape unit after the buffer was completed
Q = Status of the 17X6 after the buffer was completed

Data error occurred

A = Data read
Q = Expected value

A = Word number within the block which is incorrect
Q = 0000

Current address of the 17X6 was not equal to 0008 after initiating
a buffered output with first word address equal to 0007, (The
1731/1732 will accept the first data word and the 17X6 will
increment the current address prior to the program inputting

the current address. )

A = The current address which was input
Q = 0000
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Error

2A

2B/2C

2D

2E

2F

30

Description

The current address input from the 17X6 was neither greater
nor the same as the previous current address input while a
buffered output was active,

A = The previous current address
Q = The last current address input

The End of Operation status bit (bit 4) was not set in the 17X6
status when an Interrupt on End of Operation occurred after a
buffered output/input was completed.

Reserve bit (bit 3) in the 1716 status is still set after executing a
Terminate Buffer,

A = 1716 status
Q = 0000

Reserve bit (bit 3) in the 1716 status is still set after executing
the function to clear it.

A = Contents of A when the function was output
Q = Contents of Q on the output

A = 1716 status after the function
Q@ = 0000

Flag bit not set in the 1716 status after executing function to

set it,

A = Contents of A when function was output
Q = Contents of Q when function was output

A = 1716 status after the function
Q = 0000

Flag bit set in the 1716 status after executing function to clear it,

A = Contents of A when function was output
Q = Contents of Q when function was output

A = 1716 status prior to function
@ = 1716 status after executing function
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Error

31

32/33

34

35

36

Description

No interrupt received from the 1716 after setting a Mask bit
and then setting the corresponding flag bit,

A = Contents of A to set mask
Q = Contents of Q used when setting the Mask and the Flag bits

A = Contents of A to set Flag bit
Q = Present status of the 1716

External/internal reject received from the 1716 when attempting
to initiate a buffered transfer.

A = Contents of A when output was attempted
Q = Contents of Q when output was attempted

A = Status of the 1716 prior to attempting the buffered transfer
@ = Status of the 1716 after receiving the reject

Flag status bits are not equal to the expected flags, The other
computer set a cretain configuration of flags and then stored a
word in this computer's core storage indicating the present
state of the flag bits. The flags did not correspond to the
indication word.

A = Status of the 1716
Q = Expected status of the 1716 (flag bits are in bits 10-14)

Data error in data the other computer sent this one., If the
error condition is to be repeated, set bit 4 in the Stop/Jump

word of the other computer when it types out error number 36,

A = Data received from other computer
Q = Data expected

A = Word number within data block
Q = 0000

The other computer detected at least one data error in'the data
this computer sent it, (The other computer has typed out
error number 35 (one or more times).

A = Number of errors found by other computer
Q = 0000
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E. ERROR STOPS

Error

37

38

39/3A

3B

Description

Data error in data this computer sent the other computer and
then read back to this one.

A = Data word read back
Q = Data word originally sent to other computer

A = Word number within block
Q = 0000

Interrupt bit not set in the 1716 status after an interrupt occurred

because the corresponding mask bit and flag bit were both set.

A = Status of the 1716 after the interrupt occurred
Q = 0000

Alarm bit set in status 1 of the 1731/1732 after a direct output/input

A = Status 1 of the 1731/1732
Q = Status of the 1716

Interrupt not received after a data transfer was completed.

A = Status of the 1716
Q = 0000

Error stops will occur if bit 3 of the Stop/Jump word is set, the STOP switch is

set, and an error occurs,

II. DESCRIPTION

A.

501-10

METHOD

1. Initialization

a. Convert bias value and frequency count and store in typeout routine.

b, Type out the test title, and frequency count.

c. Store return address.

d. Make parameter stop if bit 1 of Stop/Jump word is set.

e. Set up for control to be given to distributor on return from SMM.

f. Return control to SMM.
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Distributor .

a. Run Section 1 if selected.

b. Stop at end of section if bit 1 of Stop/Jump word is set.

c. Go to a if bit 5 of Stop/Jump word is set (repeat section).

d. Run Section 2 if selected.

e. Stop at end of section if bit 1 of Stop/Jump word is set,

f. Go to d if bit 5 of Stop/Jump word is set.

g. Run Section 3 if selected.

h. Stop at end of section if bit 1 of Stop/Jump word is set,

i. Go to g if bit 5 of Stop/Jump word is set.

jo Run Section 4 if selected.

k. Stop at end of section if bit 1 of Stop/Jump word is set.

1. Go tojif bit 5 of Stop/Jump word is set.

m, Run Section 5 if selected.

n. Stop at end of section if bit 1 of Stop/Jump word is set,

o. Go to m if bit 5 of Stop/Jump word is set.

p. Run Section 6 if selected.

q. Add 1 to pass counter,

r. | Stop at end of test if bit 2 of Stop/Jump word is set.

s. Go to b if bit 6 of Stop/Jump is set (repeat test).

t. Check if new parameters are to be entered (bit 10 of Stop/Jump word set).

u. Load bias and exit to SMM, |

v. Go to a if SMM returns control (test frequency was greater than 1),

Section 1

a, Purpose: Check the static conditions of a 17X6, Checks for no rejects
on all legal functions which will not initiate data transfer,

b. Procedure:

1) Check for Ready set on 17X86,

2) Check for no reject received on input of current address.
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3)

4)
5)

Check for no reject received on Terminate Buffer,
Check for reserve clear if 1716,

Check for no reject received on Select and Clear interrupt functions.

6) If 1706 return to distributor.
7) Clear all masks and flags,
8) Test for interrupts after setting each mask and then the corresponding
flag,
9) Return to distributor,
4, Section 2
a., Purpose: To test the data transfer capabilities of the 17X6, Interrupt
on End of Operation is also tested.
b. Procedure:
1) Set reserve bit if 17186,
2) Check for selected tape unit write-enabled and non-protected.
3) Rewind.
4) Select 200 BPI.
5) If this is an odd record of the current data pattern, select binary; if
even, select BCD.
6) Select interrupt from 17X6 on End of Operation
7) Initiate buffer output.
8) Check for Busy set in 17X6 status.
9) Check for device Reject set,
10) Check for a reject on output to 17X6 while 17X6 is Busy.
11) Check for device Reply set in 17X6 status.
12) Return control to SMM,
13) Check for End of Operation bit set after Busy clears.
14) Check if interrupt occurred on End of Operation,
15) Check if Interrupt and End of Operation bits were set in 17X6 status
when interrupt occurred.
16) Check tape status,
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17) If 20 records of current data pattern have not been written, go to 5).
18) If all data patterns have not been used, change patterns and go to 5).
19) Rewind. |

20) If odd record, select binary; if even, select BCD.

21). Select Interrupt on End of Operation from 17X6,

22) Initiate buffer input.

23) Check for Busy set on 17X6.

24) Check for device Reject set in 17X6 status.

25) Check for a reject on output to 17X6 while it is Busy.

26) Check for device Reply set in 17X6 status,

27) Return control to SMM,

28) Check for End of Operation bit set when Busy clear.

29) Check if Interrupt on End of Operation occurred,

30) Check if Interrupt and End of Operation bits were set in 17X6 status
when interrupt occurred.

31) Check tape status.
32) Check data,
33) If 20 records of current data pattern have not been read, go to 20).
34) 1If all data patterns have not been read, change patterns and go to 20),
35) Rewind.
36) Clear reserve if 1716,
37) Return to distributor,
5, Section 3

a. Purpose: Check the ability of the 17X6 to increment the current address

correctly.
b. Procedure
1) Set reserve if 1716,
2) Rewind and select 200 BPI,
3) [Initiate buffer output with FWA = 0007,

4) Input current address of 17X6 and check for 0008,
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5) Input current address and check for equal or one greater than the
previous one input.

6) If End of Operation is not set go to 5).
7) Clear reserve if 1716,
8) Return to distributor.
6. Section 4
a. Purpose: Check the direct I/O of data to a 601/608/609 via the 17X6.
b. Procedure:
1) Set Reserve bit if 1716,
2) Rewind and select 206 BPI,

3) If odd record of current data pattern, select binary; if even, select
BCD.

4) Do direct output of 500 words.
5) Check for alarm up on tape unit.
6) If 20 records of current data pattern have not been written go to 3).
7) If all data patterns have not been used, change patterns and go to 3).
8) Rewind.
9) Initialize data pattern and record count.

10) If odd record, select binary; if even, select BCD,

11) Do direct input of 500 words.

12)  Check for alarm up on tape unit.

13) Check the data,

14) If 20 records of current pattern have not been read, go to 10),

15) If all data patterns have not been used, change patterns and go to 10),
16) Rewind,

17) Return to distributor.

7. Section 5

a. Purpose: Check the abilitiy of a 1716 to transfer a block of data from an
area of storage to a different area within the same computer,
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b. Procedure

1)
2)
3)
4)
5)
6)
7)
8)

9)

10)

Set reserve on 1716,

Set up output area,

Select Interrupt on End of Operation.

Initiate buffered transfer and exit to SMM until complete,

Check if interrupt occurred.

Check data,

Go back to 3) if thé current data pattern has not been buffered 100 times.

Change data patterns and go back to 2) if all patterns have not been

used.
Clear reserve,

Return to distributor,

8. Section 6

a, Purpose: Check the ability of a 1716 transfer data between two 17X4

Computers,

b. Procedure: In the following sequence of steps, Computer A is initially
defined as the computer in which bit 14 of Q equals 1 on the third parameter

stop. The other computer is B. TMESS is an absolute location in "this"

computer (location 0052). OMESS is the same absolute location in the

"other'' computer.

1)
2)
3)
4)
5)

6)
7)
8)
9)
10)

60182000 L

If computer B, go to 22),

Set reserve on 1716,

Wait for B to set OMESS to its FWA of data area,
Initiate buffered transfer to B,

Set flags equal to the lower five bits of code which identify the data
pattern.

Transfer data code to OMESS,

Wait for OMESS to change values.

If negative, B found at least one data error,
Initiate buffered transfer from B to A,

Check data,
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11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

21)

Go to 4) if current pattern has not been transferred 100 times.
Go to 14) if all data patterns have been transferred.

Change data patterns and go to 4).

If this computer was initially B, go to 18).

Clear reserve on 1716,

Store 0 at TMESS, -0 at OMESS,

Switch names of computers and go to 22).

Stop at end of section.

If section is to be repeated, go to 15).

Store 0 at TMESS, 0 at OMESS,

Clear reserve and return to distributor,

Computer B

22)
23)
24)
25)
26)
27)
28)

29)

30)
31)
32)
33)

Clear reserve on 1716,

Set TMESS equal to FWA of buffer area,

Wait for TMESS to change values.

If TMESS is -0, go to 31),

If TMESS is 0, go to 32). ‘

Check for flags equal to same configuration as lower 5 bits of TMESS,
Check data,

If data errors, store the complement of the number of errors at
TMESS and go to 24).

Go to 32),
Store 0 at TMESS, change names, and go to 2).
Stop at end of section.

Return to distributor.

III, PHYSICAL REQUIREMENTS

A. SPACE REQUIRED - Approximately 250010 locations,

" B, INPUT AND OUTPUT TAPE MOUNTINGS - If Section 2, 3, or 4 is selected to be
run a 601/608/609 Tape Unit must be write-labeled and non-protected.

501-1b
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C. TIMING - 3 min, 15 sec.
D. EQUIPMENT CONFIGURATION - computer with 8K memory.
1, Section 1 - 17X4, 1705, 17X6

2. Section 2 - 17X4, 1705, 17X6, 1731/1732, 601/608/609

3. Section 3 - 17X4, 1705, 17X6, 1731/1732, 601/608/609

4, Section 4 - 17X4, 1705, 17X6, 1731/1732, 601/608/609

5, Section 5 - 17X4, 1705, 1716

6. Section 6 - two 17X4's, two 1705's, one 17186
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1738/853, 854 DISK PACK TEST

(DP1008 Test No. 8) |
(CP=2F)

1. OPERATIONAL PROCEDURE

A, RESTRICTIONS

1. Cautions to User

a.

g.

The range of cylinders upon which data will be written may be limited
during the parameter stop. However, the lower limit is ignored in
Section 12 (data is written in cylinder O to be autoloaded).

A large number of typeouts and/or stops may occur for error codes 14,
1B, and 1D unless bit 11 of the Stop/Jump parameter is set.

There may be insufficient core for a long buffer operation if memory is
only 8k and more than one test is loaded before the disk pack test is loaded.
In this case neither section 6 nor 9 will be run unless the operator selects
one or both of them. If the operator selects 6 or 9 in this case, short buf-
fer operations are performed and each of these two sections may take an

hour for an 853 disk drive unit.

Section 7 (overlap seek) requires two disk packs. If an attempt is made
to run this section with only one disk pack, the program will loop on an
external reject of an output from A, and the director status will become
Not Ready and Not on Cylinder,

In Section 12 (autoload) the program may be destroyed if unnecessary data
is loaded into core by the Autoload function. Memory wraparound will

occur if an attempt is made to run this section with only 4k of memory.

When using a new pack it is necessary to ensure that the pack is filled with
correct data and checkwords. Data can be destroyed in shipment. Run-
ning section 6 first will ensure that the pack contains correct data required

for other sections.
Bits 2 and 3 of SMM parameter word must specify the correct. machine type.l

B. LOADING PROCEDURE

1. The test operates as a subprogram under control of the 1700 System Maintenance
Monitor (SMM17),

2. The calling sequence is that specified by SMM17,

3. The test can be restarted after loading from initial address,

60182000 L

550-1



C. PARAMETERS

1, Normal operation requires no parameters, The following sections will be
run under this condition:

a) Section 1

b) Section 2

c) Section 3

d) Section 4

e) Section 5

f) Section 8

g) Section 9 (unless core size is insufficient)
h) Section 13

The test will be run on unit 0, the unit will be assumed to be an 853, and cylinders
0 through 99 will be tested., The interrupt line will be line 2,

2. To alter the parameters, follow the directions stated in SMM17, If the bit
is set, the corresponding section or condition will be selected. The pa-
rameter words to be displayed are as follows:

a. First stop: A = 0831, Q = Stop/Jump parameter
b. Second stop:

Bit 0 of A = Section 1 - static status check

Bit 1 of A = Section 2 - random positioning

Bit 2 of A = Section 3 - write, read, compare

Bit 3 of A = Section 4 - same as section 3 except under control of Alarm

and End of Operation interrupts.

Bit 4 of A = Section 5 - force address errors, check write and read into
next cylinder,

Bit 5 of A = Section 6 - surface test, Alarm and End of Operation
interrupts selected.

Bit 6 of A = Section 7 - check overlap seek (two disk packs needed)

Bit 7 of A = Section 8 - same as section 3 except under control of Alarm
and Ready, Not Busy interrupts

Bit 8 of A = Section 9 - same as Section 6 except under control of Alarm
and Ready, Not Busy interrupts

Bit 9 of A = Section 10 - write address tags
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Bit 10 of A = Section 11 - positioning timing check

Bit 11 of A = Section 12 - autoload check (Caution: See Restriction).
Bit 12 of A = Section 13 - check for recoverable errors

Bit 13 of A = 0, Unit 0

Bit 13 of A =1, Unit1

Bit 14 of A Not used

Bit 15 of A = 0, 853

Bit 15 of A = 1, 854

Q=XXYY

XX=lowest numbered cylinder to be written on (Section 12 ignores this limit)
XX=00-standard

YY=highest numbered cylinder to be written on.

YY=6316- standard for 853

YY=CA16- standard for 854

c. Third stop:

A = interrupt line (e.g., bit 3 in A set for interrupt line 3)
Q = not significant.
d. SELECTIVE JUMP AND STOP SETTINGS

It is advisable to set bit 11 of the Stop/Jump parameter to decrease the
number of error typeouts for error code 14 (sections 3, 4, 5, 8), error
3. A typeout of parameters will occur after last stop.

D. SELECTIVE JUMP AND STOP SETTINGS

It is advisable to set bit 11 of the Stop/Jump parameter to decrease the number
of error typeouts for error code 14 (sections 3, 4, 5, 8), error code 1B
(sections 6, 9), and error code 1D (section 12).

E. MESSAGES
1. Typeouts or Alarms
a, Normal Program Typeouts
1., Disk pack identification during test initialization:
DP1A08 1738 DISK PACK TEST

CP2F, VER. 3.1
1A = XXXX, FC = XX

2, End of Test

A Q A Q
0824 Stop/Jump Pass Number Return ,
Parameter Address
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b. Error Alarms

All information shown is displayed after General Display Format.

General Display Format:

A Q A Q
Information Stop/Jump Section Return
Word (838 for Parameter Error Code Address
3 stops, 848

for 4 stops)
c. Error Codes

01 - Internal reject of input to A
A = BADD :
Q = contents of Q upon input to A

A = contents of A upon last output from A
Q = contents of Q upon last output from A

02 - Internal reject on output from A

A = director status
Q = address register status

A = contents of A upon output from A
Q = contents of Q upon output from A

03 - Interrupt status bit not set when interrupt occurred

A

selected interrupts

1 - Ready, Not Busy
2 - End of Operation
4 - Alarm

Q

A = contents of A upon last output from A

status upon interrupt

Q = contents of Q upon last output from A

04 - Non-selected interrupt occurred (or interrupt occurred too
soon) '

Display is the same as for error code 03
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05 -

06 -

07 -

08 -

09 -

0A -

0B-

0C-

0D -

0E -

Interrupt status bits not cleared by Clear Interrupt function

A = status upon interrupt
Q = status after attempting to clear interrupts

A = contents of A upon last output from A (other than Clear
Interrupt function)
Q = contents of Q upon last output from A (other than Clear

Interrupt function)
Ready status not present

A = director status
Q = address register status

A = contents of A upon last output from A (other than Clear
Interrupt function)
Q = contents of Q upon last output from A (other than Clear

Interrupt function)
On Cylinder status not present

A = director status
Q = address register status

Busy not present after an output from A, Display same as
for error code 06

Storage parity error

Display same as for error code 06
Defective track

Display same as for error code 06
Address error

Display same as for error code 06
Seek error

Display same as for error code 06
Lost data

Display same as for error code 06

Checkword error

Display same as for error code 06
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OF -

10 -

11 -

12 -
13 -

14 -

15 -

16 -

17 -

Protect fault
Display same as for error code 06

Alarm condition present but Alarm Status bit not set Display
same as for error code 06

Address register status does not equal loaded address after
loading address and waiting for Not Busy

A = BADD

Q = director status

A = address register status
Q = loaded address

Not used
Not used

Word written does not equal word read. (This may occur in
sections 3, 4, 5, and 8 of the test) Set bit 11 in the Stop/
Jump parameter to ignore checking for more errors in this

sector,

A = address register status

Q@ = number of word in error

A = word written

Q = word read
No compare status present

A = director status

Q = address register status after load address

Alarm interrupt did not occur when attempting to force
address error by loading illegal address

A = loaded address

Q = director status

A = interrupt line

Q = selected interrupts (see error code 03)

An address error was forced but the address error status
bit was not set

A = loaded address
Q = director status
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18 - No alarm interrupt occurred when attempting to force address
error by initiating checkword check with illegal address

Display same as for error code 16

19 - Address error status not present when writing off the end
of disk pack

Display same as for error code 17
1A - Not used

1B - Unexpected data was read during surface test. Set bit 11
in the Stop/Jump parameter to ignore rest of errors in this

sector or track.

A = sector in error
Q@ = number of work in error

A = data expected
Q@ = data read

1C - Maximum positioning time (145 ms) was exceeded

A = time required (ms, hexadecimal)
Q@ = loaded address

1D - Autoload failed to load correct data
Set bit 11 in the Stop/Jump parameter to ignore the rest of
the words in error

A = BADD
Q@ = number of word in error

A = word written
Q@ = word in core after autoload

1E- End of Operation status not present
Display same as for error code 16

1F - Status other than Ready, On Cylinder is present (ignoring
protect status) during static status check

Display same as for error code 07,

20 - Alarm interrupt did not occur when writing off the end of
disk pack

Display same as for error code 16
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21 - No interrupt occurred when End of Operation or Ready,
Not Busy interrupt was selected

A = selected interrupts (see error code 03)

Q = director status

A = contents of A upon last output from A
Q = contents of Q upon last output from A

22 - Not used

23 - Not used

24 - Alarm status bit set, no alarm conditions
Display same as for error code 06

25 - No Compare status not set after attempting to force
No Compare status

A = director status

Q = address register status
26 - First unit went to incorrect address during overlap seek

A = BADD
Q = director status

A = loaded address

Q = address register status

27 - Second unit went to incorrect address during overlap seek,
Display same as for error code 26

28 - Through 2F - Not used

30 - Address upon completion of a Read, Write, Compare, or
Checkword Check operation is not equal to the expected
address

A = contents of Q upon last output from A (other than Clear
Interrupt function)

Q = director status

A = address register status
Q = expected address

31 - Recoverable error occurred during Checkword Check
(section 13)

A = address of track causing error

Q@ = director status when last error occurred
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II. DESCRIPTION

A, METHOD

1,

60182000 L

32 - Non-recoverable error occurred during Checkword Check
(Section 13)

Display same as for error code 31
33 - through 3F - Not used

40 - Operator error, Interrupt line or equipment address in

error. Test must be reloaded,

A = Selected equipment address
Q = Selected interrupt line (if any)

41 - EXT reject on input to A

A = BADD
Q = Equipment address
A = Contents of A (last output)

Q = Contents of Q (last output)
42 - EXT reject output from A

A = Status

Q = Equipment address

-A = Last function contents of A

Q = Last function contents of Q

d. Error Stops

Stops will occur upon errors if Bit 3 in the Stop/Jump parameter

is set.

Section 1 - Static Status Check

a,

b.

C.

Select unit

Input director status

Ready should be present .
On Cylinder should be present,

No other status (other than protected) should be present.

Loop to step a 499 times

Section 2 - Random Positioning Check

a,
b.

c.

Generate 96 random numbers.
Convert random number to legal addresses,

Select unit,
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g.
h.

Load address,

Check for expected address,

Check alarm conditions and End of Operation status,
Update address.

Loop to step ¢ 95 times,

Section 3 - Write, Read, Compare

Generate 96 random words and one random address,.
Select unit,

Load address, check for expected address, alarm conditions, and End
of Operation status,

Write one sector,

Check Not Busy address,

Check alarm conditions and End of Operation status.
Loop to step b if repeat conditions selected,

Select unit.

Load address,

Read one sector,

Check Not Busy address,

Check alarm conditions,

Loop to step n to repeat conditions,

Select unit.

Execute checkword check,

Check alarm conditions and End of Operation status,
Check Not Busy address,

Loop to step n to repeat conditions,

Select unit,

Load address, check for expected address, check alarm conditions and
End of Operation status,

Execute Compare function,
Check for Not Compare status,

Check alarm conditions and End of Operation status,

60182000



4,
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x. Check Not Busy address,
y. Loop to step s to repeat conditions,

z. If no alarm condition or unexpected address occurred, compare input
buffer with output buffer area.

aa, Execute read and loop to step Z to repeat condition,
ab. Loop to step a 95 times.

Section 4 - Write, Read, Compare Under Interrupt Control Same as Section 3
except interrupts on Alarm and End of Operation are selected prior to perform-
ing a Load Address, Read, Write, Checkword Check, and Compare operation,
After the interrupt occurs, the status upon interrupt is checked for alarm con-

ditions,

Section 5 - Force Address Errors and Check Writing Into Next Cylinder
a. Generate illegal address (00F0).

b. Select unit,

c. Select interrupt on alarm,

d. Load illegal address,

e. Check whether correct interrupt occurred,

f. Check address Error status.,

g. Loop to step c to repeat conditions.

h. Select interrupt on alarm,

i, Initiate checkword check,

jo. Check whether correct interrupt occurred,

k. Check address Error status.

1. Loop to step h to repeat conditions,

m. Generate an illegal address (FF00),

n. Loop to step b once,

o. Form last sector address of unit (CA9F for 854, 639F for 853),

p. Jump to step v if range of cylinders to be written into is not high enough

to include this cylinder.
q. Load address, check alarm conditions,
r. Write 97 words (off end of disk pack),
s. Check whether correct interrupt occurred,
t. Check address Error status,

u. Loop to step q to repeat conditions,
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6.

aa.
ab,
ac,
ad.
ae,
af,
ag.
ah,
ai,
aj.
ak,
al,
am,
an,
ao.
ap.

aq.

ar,

Generate legal address,

I.oad address, check alarm conditions,
Write 97 words.

Load address, check alarm conditions,

Add one to second word of buffer area,
Execute Compare function,

Check No Compare status (it should be set),
Loop to step w to repeat conditions.
Generate address of last sector of a cylinder.
Load address, check alarm conditions,
Write 97 words (into next cylinder).

Check alarm conditions,

Loop to step ae to repeat conditions,

Load address, check alarm conditions.
Execute Compare function,

Check No Compare status and alarm conditions,
Loop to sil:ep ai to repeat conditions,

Load éddress, check alarm conditions.
Read 97 words,

Check alarm conditions.

Loop to step am to repeat conditions.

If no alarm conditions occurred between steps ae to aq, compare input
buffer area with output buffer area,

Loop tostepa 95 times.

Section 6 - Surface Check

a,

ba

Set up Read and Write routines for a 1536-word buffer (one track) or a

96-word buffer (one sector) depending on available core.
Generate address of first cylinder to be written on.

Generate pattern, 6161 for first pass through section, CECE for second
pass.
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d. Fill buffer area with pattern, alternate words complemented,

e. Select unit, select interrupts on Alarm and End of Operation.

f, Looad address and write under interrupt control.
g. Check for correct interrupts and alarm conditions,
h. Check Not Busy address,

e
.

Loop to step e to repeat conditions.
j. Increment address.

k. Loop to stepf unless address is greater than last cylinder to be written

into.
1. Re-initialize address,
m. Select unit, select interrupts on Alarm and End of Operation,
n. Load address and read under im:errupt control,
o. Cﬁeck for correct interrupts and alarm conditions,
p. Check Not Busy address.

q. If not alarm conditions occurred in step m , check whether expected

pattern was read.
r. Loop to step m to repeat conditions.
s. Increment address,

t. Loop to stepn unless address is greater than address of last cylinder

to be written into,
u. Loop to step b once,
7. Section 7 - Check Overlap Seek
a., Generate 96 random numbers,
‘b, Convert to legal addresses.

c. Select first unit (unit specified in parameter word during initial parameter
stop). ’

d. Load address.
e. Wait for End of Operation status (may still be Busy),
f. Select other unit,

g. Load address,
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10,

11,

h., Wait for End of Operation status (may still be Busy).

i.  Select first unit,

jo Wait for Not Busy,

k. Check whether address register status equals loaded address,
1. - Select other unit,

m, Wait for Not Busy,

n. Check whether address register status equals loaded address,
o. Loop to step c 95 times,

Section 8 - Write, Read, Compare under Interrupt Control Same as Section 4
except interrupts on Alarm and Ready, Not Busy are selected

Section 9 - Surface Check

Same as Section 6 except interrupts on Alarm and Ready, Not Busy are selected
Section 10 - Write Address Tags

a. Generate address of first cylinder to be written onto.

b. Select unit.

c. Write addresses on track.

d. Wait Not Busy.

e. Increment track number,

f. Loop to step ¢ unless address is greater than address of last cylinder
to be written in,

Section 11 - Positioning Time Check
a. Generate 96 random numbers.
b. Convert random numbers to legal addresses.

c. - Make several of the addresses equal to the lowest and highest possible
addresses, alternately.

d, Initiate load addresé, initialize ms count.
e, Wait 1 ms.
f. Increment ms count.

g. Check status for Busy.

h. Loop to step e if Busy.
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i. Error if ms count greater than 14510,
jo Loop to step d 95 times.
12, Section 12 - Autoload (Caution: See Restrictions)
a. Move first 1536 (60016) words of core to buffer area,
b, Select unit,
c. Load address, cylinder zero, track zero, sector zero,
d., Wait Not Busy.
e. Write 1536 words,
f. Change one location in low core.
g. Stop.
h. Operator should push AUTOLOAD button,
i, Compare buffer area with low core,
13, Section 13 - Check Recoverable Errors
a, Initial address equals zero.
b. Select unit.
c. Initialize attempt counter.
d. Initiate checkword check,
e. Wait Not Busy.

f. Check status for Checkword, Lost Data, Seek Storage Parity, defective
track errors.

g. Jump to step m if none set,

h. Save Error status,

i. Increment attempt counter.

j. Loop to step d unless attempt counter equals 10,

k. Error is not recoverable,

1.  Jump to step n.

m. No errors if attempt counter equals initial value, recoverable error if not.
n. Increment track addrjess.

o. Loop to step c unless address is greater than last possible address.
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III. PHYSICAL REQUIREMENTS

A,

550-1b

STORAGE REQUIREMENTS

About 255010 memory locations are required. If sufficient core is available, 1440
additional locations will be used.

TIMING (Test Running Alone, No Errors)

1, Section 1 = about 1/4 second

. Section 2 = 8 to 9 seconds

18 to 22 seconds

1"

2
3. Section 3
4

. Section 4 = 18 to 22 seconds

5. Section 5 = 36 to 37 seconds

6. Section 6 = about 3 minutes 35 seconds for an 853, probably twice as long for
an 854, Sufficient core will enable writing a track at a time., Without sufficient
core for a long buffer, the section is not run unless the operator selects it. In
this case, one sector is written at a time, The test will then probably take
16 times as long, or 1 hour.

7. Section 7 = 8 to 9 seconds

1

8. Section 8 = 18 to 22 seconds

9, Section 9 = same as section 6

10, Section 10 = 30 seconds for an 853, 1 minute for an 854

11, Section 11 = 8 to 9 seconds

12, Section 12 = Variable, operator intervention required

13, Section 13 = 35 seconds for an 853, 70 seconds for an 854, Total for sections
1, 2, 3, 4, 5, 8, 9, 11, and 13 (standard run) is about 6 minutes,

ACCURACY

Section 11, the positioning timing check, bases the 145 milliseconds on instruction
execution time. If the instruction execution time is a few percent less than 1.1
microseconds, error typeouts may occur which are not true. Thus, in a cool
room, error code 1C with calculated time = 9216 may be ignored,
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D. EQUIPMENT CONFIGURATION

1, 17X4 Computer with 8K memory
2. 17X5Interrupt Data Channel
3. 1738 Disk Storage System

4, One 853 or 854 Disk Storage Drive (two 853's or 854's are required for
section 7).,
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I.

II.

III.

1739 CARTRIDGE DISK DRIVE CONTROLLER
(CDDO078 Test No. 178)

(CP = 2F) |

INTRODUCTION

The purpose of this test is to verify the operation of the Cartridge Disk Controller

and Drive. The test is meant to be an engineering, manufacturing, and field main-

tenance test. The test will be run in an ascending order, each test becoming pro-

gressively more complex.

REQUIREMENTS

A.

HARDWARE

The test is intended to verify the 1739 Cartridge Disk Controller. The controller
is connected to the DSA and to the AQ Channel of the 1704/1705, SC1774/1773/
1775, or 1784, I

Direct Store

]
jm|

Drive
and Controller

1700
(SC1774) AlQ
Interrupt

T 11
1

SOFTWARE
The test will reside under SMM17 and all rules of SMM17 apply.

NOTE
All references made in this document are to the

1700 System Mainenance Monitor (SMM17) Refer-
ence Manual.

ACCESSORIES

None

OPERATIONAL PROCEDURE

A,

RESTRICTIONS

1. Cautions to User
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a. The range of cylinders upon which data will be written on disk 0 (cart-
ridge) may be limited during the parameter stop. The low limit must
be zero for Section 12 (data is written on cylinder 0 to be autoloaded).

Range limits do not apply to fixed disk.

b. A large number of typeouts and/or stops may occur for error codes 14,
1B, and 1D unless bit 11 of the Stop/Jump parameter is set.

¢. In Section 12 (Autoload) the diagnostic may be destroyed if the Autoload
function is not working properly. Section 12 should not be run on a
Maintenance Pack,

d. When using a new pack, it is necessary to ensure that the pack has
address tags, correct data, and checkwords. Data may be destroyed
in shipment. Section 10 and then Section 7 should be run to ensure that
the pack contains the correct data required for other sections.
e. Bits 2 and 3 of the SMM parameter word must specify the correct machine type.
B. LOADING PROCEDURE

1. The test operates as a sub-program under control of the 1700 System Main-
tenance Monitor (SMM17),

2. The test mnemonic is CDD, number 78.

3. The calling sequence is that specified by SMM17.

C. PARAMETERS
1. If no parameter stop is made, the following sections will be run.

a. Section
b. Section
c. Section
d. Section
e. Section
f. Section
g. Section

O 0O G D W N

h. Section

—
W

i. Section

j. Section 15

The test will run on disk 0 (cartridge) and will ignore fixed disk. Cylinder
5 through CA,. will be tested. The interrupt line will be line 3.
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2. To alter the parameters, follow directions stated in the SMM17 Reference
Manual. If bit is set, the corresponding section or condition will be selected.
The parameter words to be displayed are as follows:

a. First Stop: A = 7821, @Q = Stop/Jump Parameter.

b. Second Stop:

Bit 0 of A = Section 1° - preliminary check.

Bit 1 of A = Section 2 - register verification test.

Bit 2 of A = Section 3 - positioner check.

Bit 3 of A = Section 4 - read, write, and compare,

Bit 4 of A = Section 5 - same as Section 4 except under control of
Alarm and End of Operation interrupts.

Bit 5 of A = Section 6 - read, write, compare through cylinders.

Bit 6 of A = Section 7 - surface test.

Bit 7 of A = Section 8 - worst pattern and checkword generator test.

Bit 8 of A = Section 9 - same as Section 4 except under Control of
Alarm and Ready, Not Busy interrupts.

Bit 9 of A = Section 10 - write address tags.

Bit 10 of A = Section 11 - positioning time test.

Bit 11 of A = Section 12 - autoload check.

Bit 12 of A = Section 13 - checkword check.

Bit 13 of A = Section 14 - protect test.

"Bit 14 of A = Section 15 - crosstrack test.

Bit 15 of A = 0 means cartridge only present,

Bit 15 of A = 1 means fixed disk also present.

Q = XXYY '

XX = lowest numbered cylinder to be written on (Section 12 ignores

this limit)

XX = 05 - standard
YY = highest numbered cylinder to be written on
YY = CA - standard

16
c. Third Stop:

A
Q

d. Fourth Stop:

interrupt line (for example, bit 3 in A set for interrupt line 3)

interrupt line (for example, bit 3 in Q set for interrupt line 3)

A 0 - BAD track address
Q = N/A
Enter known bad track addresses in A and run.

Clear A and run to proceed with test.
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e. SELECTIVE SKIP and STOP Settings:
1) STOP - must be set for running of SMM17,

2) SKIP - when set, the Stop/Jump word is displayed in Q.

IV. OPERATOR COMMUNICATIONS

A. MESSAGE FORMATS
1. Normal Program Typeouts

a. Test identification during test initialization:

CDDO078, Cartridge Disk Controller Test
CP2F, Ver, 3.1
IA = XXXX, FC = XX

b. During test Section 14 one of the following typeouts will occur:

Set PROTECT switches
Clear PROTECT switches

c. End of Test

A Q A Q
7824 Stop/ Jump Pass Return
Parameter Number Address

2. Error Alarms
All information shown is displayed after General Display Format.,

General Display Format:

A Q A Q etc.
Information Word Stop/ Jump Section/ Return Additional

(7838 for 3 stops) Parameter Error Code  Address Data
(7848 for 4 stops) :

B. ERROR CODE DICTIONARY

Message Code Program

(Hexadecimal) Tag Name Message aund Description
00 INP External Reject
OuTPUT . @ = Contents of Q at Reject

A = NJ/A
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Message Code Program

(Hexadecimal) Tag Name Message .and Description
01 INP Internal reject on input to A
CLRCON A = BADD
IECHK Q = Contents of Q when input to A

IED A = Contents of A during last cutput
Q = Contents of Q during last output
02 OUTPUT Internal reject on output
IEA A = Director status
Q@ = Cylinder register status
A = Contents of A when output attempted
Q = Contents of Q when output attempted
03 IEC Interrupt received but interrupt status bit not set
A = Selected interrupts
Q = Director status at interrupt
A = Contents of A during last output
Q@ = Contents of Q during last output
04 IEB Interrupt other than was selected occurred

(or interrupt occurred too soon)
Display same as error code 03

05 IEE Interrupt status bits not cleared by clear interrupt
function
A = Director status at interrupt
Q = Director status after clear interrupt function
A = Contents of A during last output
@ = Contents of Q during last output
06 CONALARM Ready status bit not present
A = Director status
Q = Cylinder register status
A = Director status at instant of alarm. (True

cylinder status when seek error (code B) is detected.)
Contents of A on last output if no alarm detected
Q = Contents of @ on last output
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Message Code Program

(Hexadecimal) Tag Name Message and Description
07 SECIA On cylinder status bit not present
A = Director status
Q = Cylinder register status
A = Contents of A at last output
Q = Contents of Q at last output
08 BUSYPRES Busy not present as expected
A = Director status
Q = N/A
09 CONALARM Storage parity error

Display same as error code 06

0A CONALARM Drive fault (non-recoverable)
Display same as error code 06

0B CONALARM Seek error (controller). This error should recover,
Display same as error code 06

oC CONALARM Address error
Display same as error code 06

0D CONALARM Lost data
Display same as error code 06

0E CONALARM Checkword error
Display same as error code 06

oF CONALARM Protect fault
Display same as error code 06

10 CONALARM Alarm condition present but alarm status bit not set
Display same as error code 06

11 ADDRESS Cylinder register status does not equal expected
vah.ie
A = BADD
@ = Director status
A = Cylinder register status
Q = Expected cylinder register
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Message Code Program

(Hexadecimal) Tag Name
12 WAIT
13 CONALARM
14 COMPARE
15 COMBUF CB2
16 SEC6B
17 SEC6D
18 SECIN
19 SEC6I

60182000 J

Message and Description

Controller hung or busy

A = Director status

Q = Address of originating routine (BIASED)

A = Director status at instant any alarm occurred
Q = Contents of Q during last output

Seek error (drive)

Display same as error code 06

Data compare error, Write buffer and read buffer

are compared in computer

A = Cylinder register status
Q = Number of word in sector that is wrong
A = Word written

@ = Word read
(By setting bit 11 in Stop/Jump parameter, multiple

errors in the same buffer can be eliminated)

No compare status bit set
A = Director status
Q = Cylinder register status

No alarm interrupt occurred when forcing an add-
ress error by sending illegal difference

A
Q

An address error was forced but status bit not set

Illegal difference sent
N/A

A = Illegal address
@ = Interrupt status

Cylinder, CWA, Checkword, or True cylinder not
clear after clear controller was sent
A

Q

Address error status not set when writing off end
of file
Display same as for error code 17

Contents of incorrect register

Function code for incorrect register
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Message Code
(Hexadecimal)

1A

1B

1C

1D

1E

1F

20

21

551-8

Program
Tag Name

SEC7 ERROR

SEC11B

S12D

CONALARM

SEC1J-SECI1B

SEC6X

ADPRINTP
WRT1
RD 1
Cw 1
CB 1

Message and Description

Not used

Surface check detected error

A = Address of sector in error
Q = Number of words into sector
A

Q
(By setting bit 11 in Stop/Jump parameter, multiple

Data written

Data read

errors in the same buffer can be eliminated)

Maximum positioning time exceeded (96 milliseconds)
A

Actual length to position

@ = Address positioned to
A = Address positioned from
Q = N/A (To make this error valid, bit 2 in SMM

parameter must be set for SC1774)

Auto load failed to load correct data

A = BADD

Q = Word in error

A = Word written

Q = Word in core after autoload

End of operation status not present

Display same as error code 06

Status other than Ready and On Cylinder after an
output function

A = Director status

Q

Alarm interrupt did not occur when writing off end
of file

A Last address of file

Q = N/A

1]

Expected status

No interrupt occurred when EOP, Ready, Not Busy
interrupts were selected

A = Selected interrupt

Q = Director status

A = Contents of A during last output
Q@ = Contents of @ during last output
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Message Code Program
(Hexadecimal) Tag Name Message and Description

22 SEC1K Expected external reject on forced busy did not
occur
A = 0 - illegal reply; 100-internal reject

Q = N/A
23 CWACOMP Current Word Address register incorrect
A = Actual CWA contents
Q = Expected CWA contents
A = Contents of A during last output
@ = Contents of Q during last output
24 CONALARM Alarm bit set, no alarm conditions set,

Display same as error code 06

25 SEC6M No compare status bit not present
A = Director status
Q = Cylinder register status

26 CDFA Cylinder register status does not equal true
cylinder status (upper 8 bits only)

A = Cylinder register status
Q = True cylinder status
A = Contents of A during last output
Q = Contents of Q during last output
27 CNFE Cylinder register status incorrect after an operation
A = Cylinder register status
Q = Expected register contents
A = Contents of A during last output
Q = Contents of Q during last output
28 SEC1M Did not get external reject on illegal input director
06 and 07

A = 10 - illegal reply; 0 - internal reject
Q = Contents of Q during input

29 SEC14G Expected protect fault did not occur
A

Director status
N/A

Contents of A during last output

o> o
] n

Contents of Q during last output
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Message Code
(Hexadacimal)

2A

2B

2C

2D
2E

2F
30

31

32

33

551-10

Program
Tag Name

SEC14B

SEC14C

SEC1Q

CHKTRK

SECTION 13

SECTION 13

SEC2J

Message and Description

CWA did not indicate word address of protect fault
A Contents of CWA at protect fault
Q Address that protect fault should have occurred

Illegal reply or internal reject on unprotected output

n

command

Input instruction was not accepted on protected

controller
Nof used

Output buffer length with immediate input of CWA
gave incorrect results

A = Contents of CWA register

Q = Value sent as buffer length

Not used

Cylinder register not equal to expected value after
an operation was executed

A = Last output function

Q@ = Director status

A = Cylinder register status
Q = Expected cylinder status

Recoverable error occurred during checkword check
A = Address of track causing error
Q = Director status when last error occurred

Non-recoverable error occurred during checkword
check,
Display same as error code 31

Suspected DSA address error (Read/Write must have
been verified), In a manufacturing test environment
test 2 is necessarily run before test 4 because of
degree of difficulty. However, when error 33
occurs, then test 4 must be run before test 2 can
be completely verified

A = DSA address at failure (THIS IS FWA)
Q = N/A

A = Data written as determined by software
Q = Data read from disk
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Message Code Program

(Hexadecimal) Tag Name Message -and Description
34 SEC15 Crosstrack error

A = Address of the error detected
Q = First of the three tracks that were used

35 STBT Table of Bad Track has been exceeded (limit is
SEC7 10)
36 SEC8E, G, H, An incorrect checkword was detected
etc. A = Checkword status
Q@ = Expected checkword status

37 S11T3 Cylinder to cylinder position time exceeded
A = Actual time
Q = Specified limit

38 RE1A Unrecovered seek error
A = Director status after recovery attempt
@ = Cylinder status after recovery attempt
(Exit from this error will be an automatic abort

and restart of test)
39-3F Not used

40 Operator error. Interrupt line or equipment address
in error. Restart of test
A

Q

n

Selected equipment address

Selected interrupt line if any

V. DESCRIPTION

A, GENERAL DESCRIPTION

1, Cartridge Disk Drive Controller (CDD-78) test is divided into 15 individually
selectable test sections. Sections 1 through 6, 8, 9, 13, and 15 are nor-

mally selected tests. Sections 7, 10, 11, 12, and 14 are optional,

CDD-78 test sections are divided into subsections and are labeled with pro-
gram tags such as SEC 8A, B, C, etc. Sec 8 is Section 8 and the letter

indicates the subsection.
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The standard test error messages contain the section currently executing.
Each error code defined in the error list contains a program reference
tag and each test description contains the applicable error codes. The
Return address in error messages (may or may not be biased) gives the
listing address the error it came from. It is important to note that the
Return address may just give a subroutine area which generated the error.
To trace back the error, it may be necessary to go to the beginning of
the routine and look in the Return Jump address to get the area in the
test you came from. This may have to be done more than once to actu-

ally get back to the section that the error indicates caused the error.
Sections are structured to run sequentially.

If an error is encountered, it may be helpful to run other sections for

trouble analysis and to get a more favorable sequence of operation.

Normally, the test should run with the entire surface available; however,
it may be desirable to restrict the test to certain areas (see parameters)..

NOTE
The test may be restricted to as
little as one cylinder.
Operations performed with a repeat condition are shown in the test

des cription.

Section 7 is used to determine defective tracks. However, this section
cannot be run until there is a high degree of confidence that the Read,

Write, and Compare operations are relatively error free.

With a new cartridge or fixed disk, Sections 10 and 7, in that_ order,
must be selected individually to assure address tags and data on entire

disk. Failure to do this will cause unrecoverable errors.

Approximate section execution times:

Section Minutes Seconds
01 15
02 15
03 15
04 15
05 15
06 5
07 2 22
08 8
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Section Minutes Seconds

09 15
10 25
11 10
12 N/A
13 20
14 N/A
15 28

Total normal parameter running time is 2 minutes and 20 seconds.

(Time does not include increased length when second disk is tested.)

B. SECTIONS DESCRIPTION

SECTION 1 PRELIMINARY CHECKS

Error Code Program Tag Name Description of Program
0101 SEC1C *  Clear controller function
0106

Input cylinder register status
Input director status

0107 SEC1A Verify on cylinder present

011F Verify only on cylinder and ready present

0127 SECI1E Verify cylinder register after CL
CONT
RC

0101 SECI1F *  Clear controller function

gigg Output clear interrupt function
Position forward one cylinder

SECIF Check alarms

0127 Verify cylinder register
RC

011F SEC1J *  Verify EOP drops on output function
RC

0122 SECI1K *  Clear controller function
Verify busy status give external reject
RC

WAIT NOT Busy
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Error Code Program Tag Name Description of Program

SECIL Clear controller function
Position to cylinder 1

0117 SEC1LA *  Verify excess negative difference -
address error
Verify address error and alarm
RC

0128 SEC1M %  Verify external reject on input director
06 and 07
Execute illegal input function
RC

0118 | SECIN *  Verify all registers zero after clear
controller
Check CWA status
Check checkword status
Check true cylinder status
RC

012E SEC1Q *  Verify all bits operational in CWA
register
RC
Next iteration - jump to SECI1C

Repeat section

SECTION 2 REGISTER VERIFICATION TEST
Error Code Program Tag Name Description of Program
0227 SEC2G *  Clear controller
Position cylinder to 5515, ¢
Verify cylinder register
RC
0227 SEC2A *  Clear controller

Position to cylinder AABA16
Verify cylinder register
RC
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Error Code Program Tag Name Description of Program

0227 SEC2A1 * Clear controller
Position to cylinder CAOO16
Verify cylinder register

RC

83;’67 SEC2D * Verify sector count and advance position

0223 to low range
Execute Write operation
RC
Increase sector count
Return to position until sector 29

gggg SEC2F * Verify buffer lengths

0223 Position to low range
Execute Write operation
RC
Change buffer lengths to check all bit
positions and return to positioning unless
done

0227 SEC2J % Verify DSA addressing

gggg Execute Write operation
Attempt to determine if all DSA addresses
are operational
(Necessarily this test is dependent on cor-
rect DSA address of input buffer when
attempting to verify data.)
RC
Next iteration jump to SEC2G
Repeat section

SECTION 3 POSITIONING TEST
Error Code Program Tag Name Description of Program
SEC3 Generate 192 random addresses

Clear controller

0327 SEC3A * Position to random address

oae Write 60 word buffer

RC
Update for new address. Return to
position until done

Repeat section
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SECTION 4 READ, WRITE, COMPARE TEST

Error Code Program Tag Name Description of Program
SEC4 Set passcount
o Clear controller
SEC4A Generate random data and random first
address
SEC4B *# Write 60 word buffer
RC
SEC4C * Read 60 word buffer
RC
SEC4D *  Checkword check of track
RC
0415 SEC4E * Compare 60 word buffer
0430 Check cylinder register advance
RC
0414 SEC4F *  Compare data read against data written
RSC
RC
Next iteration jump to SEC4A
Repeat section
SECTION 5 READ, WRITE, COMPARE UNDER INTERRUPT CONTROL
Error Code Program Tag Name Description of Program
SEC5 Set section passcount
Clear controller
SEC5Z , Request interrupt
SEC5D Generate random data and random address
0521 SEC5A *# Write under interrupt control
0530 Check cylinder register advance
RC
0521 SEC5B * Read under interrupt control
0530

Check cylinder register advance
RC
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Error Code Program Tag Name

0521 SEC5C

0521 SECSE

0515

0530

0514 SEC5F
" SECTION 6

Error Code Program Tag Name

SEC6
SEC6A
SEC6F
0616 SEC6B
0617 SEC6D
SEC6C
SEC6L
0620 : SEC6X
0619
0625 SEC6M
SECBN
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Description of Program

Checkword check under interrupt control
RC

Compare under interrupt control
Check cylinder register advance
RC

Compare read and write buffers
RSC

RC

Next iteration jump to SEC5D
Repeat section

READ, WRITE, COMPARE THROUGH CYLINDERS

Description of Program

Set section passcount

Request interrupt

Clear controller
Select interrupt

Verify illegal address alarm interrupt
Send illegal address (00FF)

Verify address error status set

RC

Change to a second illegal address (FF00)

If second disk not available, skip to
SEC6M

Clear controller
Set address to last sector in file
Select interrupt

Write 97 word buffer off end of file
Check address error status
RC

Verify no compare circuits
Write 97 word buffer
Change 1 or 97 word on alternate passes

Compare 97 word buffer

RC
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Error Code

Program Tag Name

0615

0614

SECTION 7

Error Code

SEC6NA *
SEC6NB %

" SEC6NC *
SEC6NN

SURFACE TEST

Program Tag Name

0730

0730

071B

SECT7

SEC7H, A, C

SECTF

SECTX *
SECT7R1

SECTY *
SECTF

Description of Program

Move position to last sector in track
Write 97 word buffer
RC

Compare 97 word buffer
RC

Read 97 word buffer
RC

Compare read and write buffers
RC

Next iteration jump to SEC6F
Repeat section

Description of Program

Set passcount

Select appropriate buffer length per core
availability

Clear bad track table and set flag 2 to
avoid selecting an alternate track

Set up patterns to be used

Request interrupt from SMM
Clear controller

Write a sector or track
Verify cylinder register
RC

Update one sector or track

Jump back to SECTX until file is complete
When done, clear controller, prepare for
read

Read a sector or track
Verify cylinder register

Compare data bit for bit
RC
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Error Code

Program Tag Name

SECTION 9

Error Code

SEC8G

SEC8H

SEC8K

SECS8L

SECS8LA

SEC8M

Description of Program

Write buffer of all zeros with last word
a 000116 and verify a checkword of 80F16
RC

Same as above except last word of FFF16
and checkword 3A ¢
RC

Last word FFEF
RC

16 checkword of 30616

First word 000116 checkword of 55D16
RC

97th word 000116 checkword 2nd sector
after zero padding 55D16
RC

All words of buffer floating one
Checkword of 4861
RC

6

READ, WRITE, COMPARE, USING READY NOT BUSY

INTERRUPT

Program Tag Name

SECTION 10

Error Code

Description of Program

Same as Section 5 except interrupt on

""Ready and Not Busy" is used

WRITE ADDRESS TAGS

Program Tag Name
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SEC10

SEC10A

SEC10B

Description of Program

Initialize section

Clear controller
Load address

Write address tags

Check alarm

RC

Advance track count

Jump back to SEC10A until first disk
complete
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Error Code Program Tag Name Description of Program

Check for fixed disk - if present, jump
to SEC10A

RC

Repeat section

SECTION 11 MAXIMUM TIME TO POSITION TEST
Error Code Program Tag Name Description of Program
SEC11 Set up random positions

Convert to legal addresses

Preset some addresses to high and low
extreme

Set time for correct computer (SC or
1704)

Clear controller

SECI11T1 ¥ Initialize millisecond count and move one
cylinder
SECI1TO Measure time till end of position

Verify less than 8 milliseconds
Check for end of file

0B37 S11T3 Report excessive time
S11T4 Repeat condition to S11T1
SEC11A Move up new address
Momentarily jump to monitor
0B1C SC11D *  Position to new address
Measure time to busy drop
RC

Next iteration to SC11A
Repeat section

SECTION 12 AUTOLOAD CHECK
Error Code Program Tag Name Description of Program
SEC 12 Set section passcount to one

Set disk to address O
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Program Tag Name

Error Code

0C1D

SECTION 13

Error Code

S12A

S12B

S12D

Description of Program

Move copy of program to buffer area
Write 278410 location onto first track

Wait for not busy
Change one location in low core
STOP - operator must press autoload

Compare autoload data

Repeat section

(In case of multiple errors, set Stop/
Jump parameter bit 11)

CHECKWORD CHECK OF ENTIRE SURFACE

Program Tag Name

0D31
0D32

SECTION 14

~ Error Code

SEC13

S13F *
S13A

PROTECT CIRCUITS

Program Tag Name

0E29
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SEC14
SEC14G *

Description of Program

Set section passcount to one
Initialize first and last address
Clear controller

Set attempt counter

Load address

Execute checkword check

Make 10 attempts if alarms set-Jump
S13A

RC

Increment until end of disk jump to S13F
Check if fixed disk present; if yes, jump
to S13F

RC

Repeat section

TEST

Description of Program

Set passcount to one

Set address to low range limit
Protect one word in input buffer area
Execute a read buffer ‘
Verify a protect fault
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Error Code Program Tag Name

0E2A SEC14A
0E2B SEC14B *
0E2C SEC14C *
SEC14D *
SECTION 15 CROSSTRACK TEST

Error Code Program Tag Name

SEC15

551-22

Description of Program

Verify CWA is approximately at protect
fault address

Clear protect on one word previously
protected

RC

Verify reject on output command
RC

Verify acceptance of input command even
though not protected

RC

Clear PROTECT . switches

Protect entire program except half of
input buffer

Set device protect

Execute a read, write, compare, and
check for no faults

RC "

Clear PROTECT switches

Unprotect entire program

RC

Next iteration jump to SEC14G
Repeat section

Description of Program

Clear subroutine flag for write or com-
pare

Generate random addresses

Convert to legal addresses

Clear controller

Set section passcount to 5

Set buffer output to all ones
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Error Code Program Tag Name Description of Program

SEC15B ¥ Clear count
Get 3 consecutive tracks alternately at
high and then at low range limits
Set number of random positions count
Write first track with all one's
Write 3rd track with all one's

0F34 SEC15A Write random data on 2nd track
Random position
Return to SEC15A for 20 times
Compare outer tracks for correct data
RC
Next iteration jump SEC15B
Repeat section

C. SUB-PROGRAM DESCRIPTION

Some major programs (subroutines) are contained in this section and ordered
alphanumerically by call name (that is, the entry address tag to the subroutine

is the call name of the subprogram.

Error Code Program Tag Name Description of Program

XX21 ADPRINTP Routine to position under interrupt control
Select interrupt
Position
Wait for interrupt
Check for errors during interrupt pro-
cessing
Check cylinder register status
Exit

ADSR Routine to compute difference to get to a
new address

XX12 BUSYPRES Routine to wait for busy to drop and to
return control to monitor as required
XX26 CBINTP Routine to compare under interrupt control
CDFA Routine to compare true cylinder and

cylinder register status
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Error Code

Program Tag Name

XX217

XX14

XX23

CLRCON

CNFE

COMPARE

CONALARM

CONV

CSCY

CWACOMP

CWINTP

IECHECK
INC

INCREMEN

INTPROC

Description of Program

Clear controller routine

Execute clear controller function

Input director status

Wait for on cylinder to drop, then wait
for on cylinder to come back up

Exit

Routine to compare cylinder register sta-
tus with a predicted value after an oper-
ation

Compare write buffer with read buffer

internally by computer

Routine to check for EOP and for absence . V
of all alarms

Routine to convert random numbers to

legal addresses

Coxhpute expected cylinder status using
buffer length for anticipated operation

Add buffer length to FWA and check CWA
after operation

Execute checkword check under interrupt

“control

Check for any errors during an interrupt

Routine will cause an increment of values

to check bit positions in a 16 bit register

Routine to sequentially increment addresses
by sector or by tracks (used in Section 7)

Interrupt processor
Stores Q
Input status
Output clear interrupt
Input status
Verify both statuses and set appropriate
flags
Store return address
Load Q
Exit
60182000 J



Error Code Program Tag Name Describtion of Program
NEXTSECT Routine to select sections of test

READ Position and read one sector under inter-
rupt control

ROUT 1 Routine to position. Enter routine with
Q = to buffer length and A = to new
address

Store Q and A

Check if address is in bad track table
(except Section 7 which assigns new bad
tracks)

Checks for fixed disk and limit addresses
as a result of presence or absence
Executes ADSR routine

Outputs buffer length

Executes position

Predict address after contemplated oper-
ation (CSCY)

Exit

ROUT 2 Routine to read, write, and compare
Enter routine with A = FWA and Q =
to function
Store A in CWACOMP routine
Execute operation
Wait not busy
Check alarms

XX217 Execute CNFE routine
XX26 Execute CDFA routine
XX23 . Execute CWACOMP routine
Exit
WRITE Position and write one sector under inter-

rupt control
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VI. APPLICATIONS

A,

551-26

Suggestions for manufacturing test in the use of this diagnostic test:

An acquaintance with the SMM Reference Manual will enable an operator in better
use of SMM tests to aid in resolution of errors and easy maintenance of device
being tested.

If possible, a partial debug of controller should be made using the maintenance
test panel that is available for this device. However, it is possible to run if
clear controller and director status input functions have been debugged. A short,
hand-punched program such as the following can be used.

E000 LDQ
0X00 or  0OX01
0B0OO NOP
02FE INPUT
0000 STOP

Load SMM test number 78 Cartridge Disk Drive test (CDD). Set Stop/Jump para-

meter to 49 Select each test individually. Set range limits if applicable.

16°
Assure correct interrupt line is selected.

Attempt sections in following order:
Section 1

Section 10

Section 2 If error 33 occurs, abort test and continue until Section 4 is
verified.

Section 3

Section 7 Run until first surface error, then abandon and go to Section

4, (This effectively puts data on entire surface of disk so as

to avoid unrecoverable checkword check errors).

Section 4 If an error occurs, you may limit range to as little as one
cylinder. By setting repeat condition at proper time and with
range limit set to one cylinder, you can debug read, write,
compare, or checkword check on only one cylinder. If repeat
subsection is selected, you can do all four previously men-
tioned operations all on one cylinder.

NOTE

The advantage of doing an operation
on one cylinder avoids unnecessary
positioning time.
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Sections 5 and 9 These two tests are similar to test 4 but using interrupt
control.

The remaining sections can be run in any order.

B. Explanation of an error and an example of how to repeat an error.
Example of error typeout:
A Q A Q A Q A Q

7848 0049 041E 017F 0009 C801 0000 0205

(IDENT) (STOP/JUMP) (SEC/ERR) (RET.ADD) VARIABLE DATA(either 2 or 4 words)
The first word of the error typeout is the identifier. The sec¢ond word is the
Stop/Jump parameter, The third word contains the section number and the error
code. For example, 041E means Section 4 had an end of operation failure. That
is, EOP status bit did not set as expected. The fifth word, according to the
error explanation, is the director status. The sixth word is the cylinder address
that the error occurred at. The seventh word is the status at the instant of an
alarm. (Since no alarm is present, this status is not applicable.) The eighth
word contains the function code of the last output that was attempted before the

error.
At this point, several options are available to the operator:

1. Check is the error is repetitive. Set repeat condition and check for same
error again. If error is the same and operator determines that debug will
be attempted at this point, a disable t