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PREFACE

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

This manual contains a detailed description of the operation and use of the monitor, instruc-
tions for the operator, restrictions, and necessary parameters. Detailed test descriptions

are also included.

If information is required concerning the SMM17 QSE library, refer to SMM17 QSE Refer- I
ence Manual, publication no. 60454710, ’
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1706 BUFFERED DATA CHANNEL TEST
(BD100A Test No. 0A)

OPERATIONAL PROCEDURE "

A.

RESTRIC TIONS

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. '

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.
PARAMETERS

1. If bit 0 of the Stop/Jump word is set, the program will have one monitor stop
displaying $A41 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.

O
1]

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

1

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.

XXXX, the sections of the BDC test to run. Bit 0 of Q will

O
1]

select Sectiun 1 to be run, etc. There are five sections
in all, If all five 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) E field bits 7-10,
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D.

E.

500-2

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.
(WEO1 = 1181)

b. Tape unit 7 is the tape to use for I/O,
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
BD100AX 1706 BUFFERED DATA CHANNEL TEST
VR. 4,0 CP2F 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:
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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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Error

Error

Error

Error

Error

Error

Error

Error

Error

0A

0B

0C

0D

0E

OF

10

11

12

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

i

A
Q

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

contents of Q when output was attempted

contents of A when output was attempted

Controller,

A
Q = contents of Q when output was executed

contents of A when ouput 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
Q

the contents of Q when the input was executed
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
Q

the contents of Q when the input was executed
0000

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

1

A
Q

The selected tape unit is protected. If this error condition is

the selected tape unit

status 2 of the selected tape unit

not repeated, the test will be terminated.

A
Q

i

the selected tape unit

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
Q

Internal reject on attempt to initiate buffered output to tape.

the first word address minus 1 of the buffer area

1

contents of Q when the output instruction was executed

A
Q

the first word address minus 1 of the buffer area

1

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
Q

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

the first word address minus one of the buffer area

the contents of Q when the output instruction was executed

buffered output.

A
Q

BDC status
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
QR = 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
Q

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

BDC status
0000

1

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
Q

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

BDC status
0000

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
Q

BDC status
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

Q@ = 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

Current address which was input
0000

i

Error 2D - The current address which was input from the BDC was neither
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 = BDC status
Q@ = 0000

Error 2F - Buffer terminated at incorrect address.

1

A3
Q3

Actual address buffer terminated at
Expected last word address, at EOP

T

Error 33 - Incorrect status after initiating bu.icr to non-existent equipment
on this 17X6.

A3 = Expected channel status after initiating a buffer

Q@3 = Actual channel status after initiating a buffer

A4 = Expected address register status

@4 = Actual address register status

A5 = Equipment address when error occurred as modified to
reflect the correct W field for 1706

Q5 = 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 = Expected channel status

Q3 = Actual channel status

A4 = FWA-1 output to BDC to initiate buffer

Q4 = CWA of BDC on terminate buffer command
Ab5 = Same as error 33

Q5

Error 35 - Internal reject on clear controlled direct through BDC

ll

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

Error 37 -

Error 38 -

Same as error 35

Channel busy or not ready

A3 =0

Q3 = BDC actual status
A4 =0

QR4 =0

A5 = Same as error 33
Q5

Unit/ Equipment busy

A3 =20

Q3 = BDC actual status
A4 =0

Q4 = Unit status

A5 = Same as error 33
Q5 = Same as error 33
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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 IBDC 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

@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.

/ 60182000 K 500-9



7.

Set up return address (IA+5).
Parameter entry stop.
Check for correct W field in equipment code. Error stop if incorrect.

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.

2.

10.

500-10

Check status for ready.

Input current address; no Reject expected.

Execute terminate buffer and input current address to

a. No Reject expected.

Check EOP interrupt select and clear.

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 = $7FFF.

c. Do a and b three times

Attempt buffer input from non-existent equipment on channel (same as 5).
Do direct FFCN clear controller to selected Equipment Expect Reply.

Do 50010 word buffer after a clear controller function.

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

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

c. Do 10010 times.

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

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

c. Do 10010 times.
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C. SECTION TWO (S2)
This section checks static conditions on the BDC, tape controller, and tape
1. Connect selected tape unit.
2. Check for write enable. Error if not present.
3. Check for tape unit unprotected. Error if protected.
4. Rewind tape.

5. Exit section two.

D. SECTION THREE (S3)
This section does a 500-word buffered Write and Read.
1. Request interrupt line from SMM.
2. Select tape unit and rewind it.
3. Select binary mode.
4. Initiate a 500-word buffered write.
5. Check BDC status for Busy. Repeat from item 2 if Not Busy.
6. Check BDC status for Reply. Should be set.
7. Check BDC status for Reject during output. Should be set.

8. Exit to SMM until buffer is complete.

60182000 K
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E.

500-12

12,

Rewind tape.
Repeat from item 4 for a 500-word read.
Clear interrupt request in SMM.

Exit section three,

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.

10.
11.
12,
13.
14.
15.
16.

17.

18.

Request interrupt line from SMM.
Select tape.

Pick up current data pattern,

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

Clear interrupt flag.

Select EOP interrupt on BDC.

Initiate 500-word buffered write.

Check for reject during buffered operation.

Exit to SMM until buffer is complete.

Check for EOP interrupt. Error if not present.
Check tape status for EOT, Parity, Lost Data, and Alarm.
Repeat from item 5 for 10 records.

Update data pattern.,

Repeat from item 2 for 15 patterns.

Rewind tape.

Blank out storage data.

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

record.

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

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

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 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 = WE01, 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.
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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,

Bit 4 = 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 = 1. 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 17X86,
1731/1732 and a 601/608/609 to test the current
word .address of the 17X86.

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:
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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),

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

05/06

07/08

09/0A

0B/0C

0D/OE

O0F/10

11

12

60182000 L

Description
External/internal reject on input of the 17X6 current address

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

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

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

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

External/internal reject on input of status one of the 1731/1732 l

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

External/internal reject on input of status two of the 173 1‘/1732 l

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

No write ring in selected tape unit

A = Status 2 of the tape unit
Q = WEOU, 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

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

1D

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

A
Q

Contents of Q when the output was attempted

Status 1 of the tape unit prior to the output
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
Q

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/

17X6 status
0000

input.

A = 17X6 status
Q@ = 0000
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Error

20/21

22/23

24/25

26/27

28

29

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 the first word
address after initiating a buffered output. (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 Description

2A 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

2B/2C 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.

2D Reserve bit (bit 3) in the 1716 status is still set after executing a
Terminate Buffer,

A = 1716 status
Q = 0000

2E 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
2F 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
30 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
Q@ = 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
Q = 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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Error Description

37 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
38 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 _
39/3A 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
3B Interrupt not received after a data transfer was completed.

A = Status of the 1716
Q = 0000

E. ERROR STOPS

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. METHOD

501-10
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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.

j.  Run Section 4 if selected.

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

1. Go to j if 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.

g. 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 17X6,

2) Check for no reject received on input of current address.
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3)
4)
5)
6)
7)
8)

9)

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.
If 1706, return to distributor.

Clear all masks and flags.

Test for interrupts after setting each mask and then the corresponding

flag.

Return to distributor.

4, Section 2

a.

b.

Purpose: To test the data transfer capabilities of the 17X6. Interrupt

on End of Operation is also tested.

Procedure:
1) Set reserve bit if 1716,
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, charige 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) If all data patterns have not been read, change patterns and go to 20),
35) Rewind. |
36) Clear reserve if 1716,
37) Return to distributor,
Section 3
a, Purpose: Check the ability of the 17X6 to increment the current address
correctly.
b. Procedure
1) Set reserve if 17186,
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 paittern, 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. Séction 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) Set reserve on 1716,
2) Set up output area,
3) Select Interrupt on End of Operation.
4) Initiate buffered transfer and exit to SMM until complete.
5) Check if interrupt occurred.
6) Check data,
7) Go back to 3) if the current data pattern has not been buffered 100 times.
8) Change data patterns and go back to 2) if all patterns have not been
used,
9) Clear reserve,
10) Return to distributor. 3 shp 7 7 G
- 3 Y /A
8. Section 6 eyt the iccowd Cﬁ‘m/)p[f’ay f vst. g0 |
a. Purpose: Check the ability of a 1716 transfer data between two 17X4 l

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,

B.

501 -1k

SPACE REQUIRED - Approximately 250010 locations,

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.
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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 1716
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1738/853, 854 DISK PACK TEST

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

I. OPERATIONAL PROCEDURE

A. RESTRICTIONS

1. Cautions to User

a, 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 0 to be autoloaded).

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.

c. 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.

d. 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.

e. 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.

f. 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. Running
Sections 6 and 10 first will ensure that the pack contains correct data required
for other sections; however, errors may be encountered during the initial pass
of Section 6. Ignore these errors and run to completion. Rerun Section 6

for an error-free pass.

g. Bits 2 and 3 of SMM parameter word must specify the correct machine type.
B. LOADING PROCEDURE

1. The test operates as a subprogram under control of the 1700 System Maintenance
Monitor (SMMI17),
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2. The calling sequence is that specified by SMM17,

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

PARAMETERS

1. Normal operation requires no parameters. The following sections will be

run under this condition:

a)
b)
c)
d)
e)
f)
g)
h)

Section 1
Section 2
Section 3
Section 4
Section 5
Section 8
Section 9 (unless core size is insufficient)

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,

b.

First stop: A = 0831, Q = Stop/Jump parameter
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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3.

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, Unit 1

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
Third stop:

A
Q

SELECTIVE JUMP AND STOP SETTINGS

interrupt line (e. g., bit 3 in A set for interrupt line 3)

not significant,

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

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.

60182000 P

Typeouts or Alarms

Normal Program Typeouts
1. Disk pack identification during test initialization:

DP1008 1738 DISK PACK TEST
CP2F, VER. 4.0
IA = 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

i

Q
A

Q = contents of Q upon last output from A

status upon interrupt

contents of A 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 -

OE -

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

A = address register status
Q = loaded address

1

director status

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
Q

A = word written

1]

address register status

n

number of word in error

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 -

19 -

1A -

1B-

1C-

1D-

1E-

1F -

20 -

No alarm interrupt occurred when attempting to force address

error by initiating checkword check with illegal address
Display same as for error code 16

Address error status not present when writing off the end

of disk pack
Display same as for error code 17
Not used

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

Q = number of work in error

sector in error

A
Q = data read

data expected

Maximum positioning time (165 ms) was exceeded

A
Q

Autoload failed to load correct data

time required (ms, hexadecimal)

loaded address

Set bit 11 in the Stop/Jump parameter to ignore the rest of

the words in error

A = BADD
Q

A = word written

number of word in error

"

Q = word in core after autoload
End of Operation status not present
Display same as for error code 06

Status other than Ready, On Cylinder is present (ignoring

protect status) during static status check

Display same as for error code 07,

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)

1]

A
Q

address of track causing error

director status when last error occurred
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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

@ = Equipment address

A = Contents of A (last output)

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

A = Status

Q@ : Address register status
A = Last function contents of A

Q
d. Error Stops

1

Last function contents of @

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

II. DESCRIPTION

A. METHOD

1.  Section 1 - Static Status Check
a, Select unit
b. Input director status
1) Ready should be present .
2) On Cylinder should be present,
3) No other status (other than protected) should be present,
c. Loop to step a 499 times
2, Section 2 - Random Positioning Check
a. Generate 96 random numbers,
b. Convert random number to legal addresses,

c. Select unit,
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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,
Looop 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,

Looad 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,
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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.

4, 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.
5. 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,

Initiate checkword check .

.
.

j. Check whether correct interrﬁpt 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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Y.

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

aq.

ar,

Generate legal address,

Load 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 Compére 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 step ai to repeat conditions,

Load address, 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.

b-

C.

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. Load address and write under interrupt control,

g. Check for correct interrupts and alarm conditions,

h. Check Not Busy address,

i, Loop to step e to repeat conditions,

j. Increment address.

k. Loop to step f 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 interrupt control,
o. Check for correct interrupts and alarm conditions,
p. Check Not Busy address.

gq. 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 parameted

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,

m.

n.

O.

Section 8 - Write, Read, Compare under Interrupt Control Same as Section 4

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

Select first unit,

Wait for Not Busy.

Check whether address register status equals loaded address,
Select other unit,

Wait for Not Busy.

Check whether address register status equals loaded address,

Loop to step c 95 times,

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

Generate address of first cylinder to be written.onto.
Select unit.

Write addresses on track.

Wait Not Busy.

Increment track number,

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

Section 11 - Positioning Time Check

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

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

Initiate load address, initialize ms count.
Wait 1 ms.

Increment ms count.

Check status for Busy.

Loop to step e if Busy.

60182000 H

£

&



i,  Error if ms count greater than 14510,
j. 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.
Stop and present message to operator.
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.
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 address.

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

A,

5850-1k

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

2. Section 2 = 8 to 9 seconds

3. Section 3 = 18 to 22 seconds

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
8. Section 8 = 18 to 22 seconds

9, Section 9 = same as section 6

1

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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1739 CARTRIDGE DISK DRIVE CONTROLLER
(CDDO078 Test No. 78)

(CP = 2F)

I. 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,

II. 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.

o Direct Store -
1700 ~ A/Q 7 Drive
(SC1774) + ~ and Controller
- Interrupt

B. 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.

C. ACCESSORIES

None

III. OPERATIONAL PROCEDURE

A. RESTRICTIONS

1. Cautions to User
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B.

C.

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.

c. 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. Sections 7 and 10 should be run to ensure that the pack
contains the correct data required for other sections; however,
errors may be encountered during the initial pass of Section 7. Ignore
these errors and run to completion. Rerun Section 7 for an error-

free pass.

e. Bits 2 and 3 of the SMM parameter word must specify the correct machine type.

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.

PARAMETERS

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

a. Section
Section
Section
Section
Section
Section

Section

S ot oo o0 O

Section

Section

[
= O 00 O U R W N

3
Section 15

[y
°

The test will run on disk 0 (cartridge) and will ignore fixed disk. Cylinder
5 through CA16 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

c. Third Stop:
A

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

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

d. Fourth Stop:

A 0 - BAD track address
Q = N/A

Enter known bad track addresses in A and run.

1l

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. 4.0
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 and Description
00 INP External Reject
OUTPUT Q = Contents of Q at Reject

A - N/A
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B.

A

7848
(IDENT)

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.

Explanation of an error and an example of how to repeat an error.

Example of error typeout:
Q A Q A Q A Q

0049 041E 017F 0009 C801 0000 0205

(STOP/JUMP) (SEC/ERR) (RET.ADD) VARIABLE DATA(either 2 or 4 words)
The first word of the error typeout is the identifier. The second 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 typeout can also be set in Stop/Jump

parameter and selective stop removed and test will cycle on error.

2. If operator is not sure of the operation being performed at the time of the
error, he may want to look at the test description and determine what was

being attempted. The operator should proceed as follows:

Go to Section 4 description and look for error code; if error code is not listed,

it indicates that it was not the major test performed in this section. Then the
operator should use the error information that tells the last function attempted

and look for this function in the Section 4 description. The test description shows
that a compare function is executed in Section 4E (0205 indicates compare func-
tion), By scanning the entire section description, the operator can determine the
sequence of events being attempted and determine how many of these will be re-
peated when he selects repeat condition. A closer detailed observation of the

section can be obtained by looking at the listing for this test.

In some types of errors, the fourth word of the typeout or return jump address

can point directly to the section where the error occurred.
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Suggestions for running test for maintenance of a unit known to have been operating

previously.

Load SMM test number 78 Cartridge Disk Drive test (CDD). Set Stop/Jump para-
meter to 4916' If sectors containing bad surfaces are known, enter in A at the

fourth parameter stop. If bad areas are known, test would be initiated as follows:

At first stop, set Q = to Stop/Jump of 4916' Hit run and at second stop leave A
set to normally selected sections and check Q for correct range limits. Hit run
and at third stop set A and Q to correct interrupt line. Hit run and at fourth
stop set A = to track number of bad sector. Hit run and at stop enter next bad
track address or clear to zero and run and test will execute. If address of bad
sectors are unknown, test will have to be initiated as suggested for a manufac-

turing operation.

VII. PHYSICAL REQUIREMENTS

A,

551-28

STORAGE REQUIREMENTS - approximately 8K

TIMING - N/A

EQUIPMENT CONFIGURATION:

1. 17X4 Computer with 8K memory

2. 1705 Interrupt Data Channel

3. 1 Cartridge Disk Drive (1739/FV227) ,

4. Device for loading SMM tests into computer
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BG504A/H DRUM CONTROLLER DIAGNOSTIC
(DRMP80 Test No. 80)

I. IDENTIFICATION

Test - BG504A/H Drum Controller Test
Number - 80

Mnemonic - DRM

II. RESTRICTIONS

Bit 8 of SMM control word must be set at load time to select MBS.

III. DESCRIPTION AND OPERATION

A, SCOPE

1. This specification describes the BG504A/H Drum Controller diagnostic.
It will operate under the control of SMM17 V4.0 or above and has been
assigned Test No. 80 in the SMMI17 library list, The purpose of this
specification is to describe the comprehensive set of test sections for

both factory checkout and field maintenance.

B. APPLICABLE DOCUMENTS
1. Software

a. 1500/VW SMM17 Software Subset of SMM17 V3.0

b, SMM17 Manual Pub. No. 60182000
MBS subset of SMM17 V3.0 ERS

2. Hardware

a, 1700 Reference Manual Pub, No, 60153100
b. SC-1700 Reference Manual Pub. No. 60270600
c. BG504 Drum Subsystem Pub. No. 39731700

C. DESCRIPTION
1. Communication

Communication with the diagnostic will be through either console or teletype.

Refer to latest SMM17 manual for loading information.
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2.

General Test Description

a,

The fdllowing areas will be tested:

1) Functions -

2) Status

3) Interrupts
4) Data

5) Alarms

The method of testing is to make each succeeding test section more
complex, forming a bootstrapping-sequential technique aimed at re-

ducing troubleshooting time, For example:

1) Sector, initial core, and final core address registers will be

verified prior to drum transfers.

2) All controller data registers will be verified prior to checking

drum transfers.

The type of response (reply or reject) to all I/O instructions, except
when reading status, will be verified against predicted values. This
will include timer information to the nearest millisecond. For example,
the controller may be busy, external reject, up to 17 milliseconds

after initiating a Write operation. The actual checking is performed

in the monitor; the test supplies the data,

All four status words are copied after each function, read or write.
The only exception is Section 2 where only director and sector address
status is copied. Although four status words are copied, only those

applicable to the I/O operation will be verified.

To verify all eight alarm conditions, it will be necessary to "bug' specific
logic areas. To achieve this, a card extender and clip lead are

required. Although this procedure is primarily used by QA, it can be
helpful both in checkout and in the field.

Preset Input Parameters

A Q
Stop 1 8051 020D ID/Stop/Jump
Stop 2 ‘ 04DE 0200 Section/ Number of Tracks on Drum
Stop 3 4500 0000 Interrupt/Interrupt
Stop 4 0000 0000 Low Track I.imit/High Track Limit
Stop 5 5A5A 8060 Data Pattern/Control
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1738 DISK QUICK LOOK TEST
(DP5P84 Test No. 84)
I. OPERATING INSTRUCTIONS
A. RESTRICTIONS
1. This is a one section test; therefore, there is no sections parameter.

2. Do not select Read and Write buffers and transfer length that could destroy

either the monitor or test(s).

3. Select only EOP interrupts at Stop 5. I

B. LOADING PROCEDURE
1. Called as external test under SMM17 V4.0 or above.
2. This test uses the MBS control package in V4. 0; therefore, bit 08 must be set
in the SMM control word after Quick Look executes.
C. PARAMETERS

If bit 00 of the SMM Stop/Jump parameter is set at the start of the test, a parameter

stop occurs.

_Stops A Q.
1 8451 SJ
2 P 036E P 036E
3 P 096F 0600
4 0000 0000
5 4400 0000
1 A =1D

Q = Stop/Jump

2 A = First available location after test
Q@ = FWA-1 Write buffer

3 A = FWA-1 Read buffer

@ = Maximum transfer length

4 A = First available disk address

Q -[i5[1a %1111&19!5W/ 277

0 = Random number
; L 1 = All ones pattern
—_ Unit select 0-7

! L Maintenance bell

Disk address is in sectors (1700 MSOS)
Disk address is Cyl-llead-Sector

854 553-1
853

Won

non
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E.

Stop
5 A = EOP interrupt data - BLBL (status bit-line no., status bit-line no.)
See Supplement F, [[-1D-3 for detailed explanation. A=0 to run with-

out interrupts.

Q=0

MESSAGES

No message will occur if bit 08 of the Stop/Jump word is set.

1. Test title and initial address typeout:
1738 QUICK LOOK TEST DP5 P84

CP2F VER 3.1
IA = XXXX
XXXX is the initial address of the test.
2. Parameter list type out after last stop:
Al Q1 A2 Q2 A3 Q3 A4 Q4 A5 Q5
8451 S/J  XXXX YYYY ZZzZ 0600 0000 4000 4400 0000
(See Stops)
3. End of 1738 Test:
Al Q1 A2 Q2 A3 Q3
8434 S/J Pass No. Return Address Error Count 0000
4. Error Messages
All error messages are in the format specified by SMM17.
Al Q1 A2 Q2
84X8 S/J 00YY Return Address

X = Number of pairs of words to be typed
YY = Error code

Additional information is given depending on the error type.

ERROR STOPS
1. The test reports two types of errors.
a. MBS Detected Errors

All MBS detected errors must be decoded based on the A3 error stop which
will contain a number 0000 - 0004, The most often reported error is 0003

(status error).
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A3 Q3 A4 Q4

MBS No. Last I/O-Response A-Register A-Register

A3 = MBS detected error number 0000-0004
Q3 = Last I/0: Response:
10 - Write 10 = Reply
20 - Read 20 = External Reject

30 - Function 30 = Internal Reject

A4 = A register contents for last I/O
Q4 = Q register contents for last I/O

For status errors (A5, @5, and A6) 06 will contain actual and expected

values for director and cylinder address status, respectively.
See Supplement I, 11-A-5 for a detailed explanation.
b. Data Errors

Error code 13 is the only data error, all others are MBS detected errors.

DESCRIPTION OF INDIVIDUAL ERROR CODES

Section/
Error Code Application

0000 Verify director status = ready-on cylinder.

0001 Select unit with or without interrupts.

0002 Verify director status = ready and on cylinder.

0003 Seek to random address.

0004 If selected, wait 1 millisecond for interrupt. Verify ready and
busy while waiting.

0005 Wait 200 milliseconds for busy to drop. \erify ready, busy,
and EOP while waiting.

0006 No interrupts; verify ready, on cylinder, and EOP after busy
drops. Interrupts; verify ready and on cylinder. \erify
cylinder address status.

0007 Write random length, random data record.

0008 Wait for interrupt (if selected) 100 milliseconds. \erify ready
and busy while waiting.

0009 Wait 100 milliseconds for busy to drop. Verify ready and busy

while waiting.

w
(&2
w
]
w
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Section/

Error Code

000A

000B

ooocC

000D

000E

000F

0010

0011

0012

0013

A3

Actual

0014

0015

0016

Application

Verify ready, on cylinder, and EOP for no interrupts; ready
and on cylinder after interrupt processing. Verify cylinder

address status.
L.oad same address used for write.

If selected, wait 1 millisecond for interrupt. Verify ready and
busy while waiting.

Wait 100 milliseconds for busy to drop. Verify ready and busy
while waiting.

Interrupts; verify ready and on cylinder. No interrupts;
verify ready, on cylinder, and EOP. Verify cylinder address

status.
Read random length, random data record.

If selected, wait 200 milliseconds for the interrupt. Verify

ready and busy while waiting.

Wait 200 milliseconds for busy to drop. Verify ready and busy

while waiting.

Interrupts; verify ready and on cylinder. No interrupts;
verify ready, on cylinder, and EOP. Verify cylinder address

status.

Data error.

Q3 A4 Q4 A5 @5
Expected Compare Error Transfer Last Address
Address Address Length Output

* Interrupt Processor =

Verify status after interrupt. After load address verify ready,

interrupt, and EOP. - Ignore cylinder address status.

After data transfer verify ready, interrupt, on cylinder, and

EOP. Verify cylinder address status.
Reselect unit, enable interrupts.

After load address verify ready status only. Ignore cylinder

address status.

After data transfer verify ready and on cylinder. \Verify

cylinder address status.
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1738, 1733-1/853, 854, and QSE 4730 DISK PACK TEST

(DP3027, Test No. 27)
(CP = 2F)

I. OPERATIONAL PROCEDURE
A. RESTRICTIONS
1. Cautions to User

a. The range of cylinders upon which data will be written may be limited
during the parameter stop. The lower limit is ignored in Section 12 (data

is written in cylinder 0 to be autoloaded).

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.

c. In Section 12 (Autoload) the diagnostic may be destroyed if 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 and data on the entire surface before checkword functions are per-
formed. Running Sections 6 and 10 will ensure that the pack contains
correct data required for other sections; however, errors may be en-
countered during the initial pass of Section 6. Ignore these errors and

run to completion. Rerun Section 6 for an error-fre: -3,

e. Caution should be exercised when running Section 15 if DT193 is installed
because it involves core to core transfer from originating computer to
computer on other access. The transfer is one for one, so at the end of
the section, computer 2 will have the same thing in core as computer 1,
except location 0 which must be hand loaded if SMM is to be started from
location 0.

f. 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 Mainte-
nance Monitor (SMM17).

2. The test mnemonic is DP3, number 27.
3. The call sequence is that specified by SMM17.
C. PARAMETERS

1. If no parameter stop is made, the test will use prestored parameters as

follows:
a. Sections 1 through 5, 8, 11, and 13.

b. Range limits: cylinder Cls—low limit, cylinder 6316—upper limit.

554-1
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C.

d.

To alter parameters, follow directions stated in SMM17.

Interrupt line: preset to interrupt line 3

Unit number: preset to unit 0

Interface Section V.)

a.

b.

First Stop: A = 2721, Q = Stop/Jump parameter.

Second Stop:

Bit 0 of A

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

Bit

1

2

3

4

9

of A
_of A
of A

of A

of A

of A

"

Section 1 - static status check

= Section 2 - random positioning
= Section 3 - write, read, compare

= Section 4 - write, read, compare using interrupts

next cylinder

= Section 7 - check overlapping seek

of A = Section 8 - variable sector length check

of A

of A

= Section Y - protect test

= Section 10 - write address tags

10 of A = Section 11 - positioning timing check

11 of A =

12 of A = Section 13 - check word check of surface

13 of A = Section 14 - 1733-1 extra options check

14 of A = Section 15 - ¢ore to core transfer and check

15 of A = 0, 853 type disk drive

15 of A = 1, 854 type disk drive

Range limits @ = XXYY

XX

YY

YY

YY

!

(See SMM/Operator

= Section 5 - force address errors, check write and read into

= Section 6 - surface test, Alarm, and EOP interrupt selected

Section 12 - autoload check (CAUTION: see restrictions)

lowest numbered cylinder to be written on (Section 12 ignores this

limit)

0c 16

- preset value

highest number cylinder to be written on

6316

CAg

- preset value is for 853

- value to be entered for 854
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c. Third Stop:
A = interrupt line (e. g., bit 3 in A set for interrupt line 3)

Q = set bit X to run unit X. The lowest unit selected will be run in all
sections except Section 7, (overlap seek) where all units selected will
be run (bit 0 = unit 0, bit 1 = unit 1, etc.)

d. SELECTIVE SKIP and STOP Settings:
1. STOP - should be set for SMM17 running.

2.  SKIP - should only be set to display Stop/Jump parameters for purposes

of changing same.

II. OPERATOR COMMUNICATIONS
A. MESSAGE FORMATS
1. Normal Program Typeouts

a. Test identification during test initialization:

"DP 3027, 1700 Disk Subsystem |
}CPZF, Ver. 4.0 I
1 IA - XXXX, FC = XX

b. End of Test

A Q A @
2724 Stop/Jump Parameter Pass Number Return Address

no

Error Messages

General format of error display is shown under SMM/Operator Interface

Descriptions in Section V of SMM Manual.

General Display Format:

A Q A Q A Q
Information Stop/ Jump Section/ Return Additional
Word (2738 Parameter Error Address Data
for three Code

stops and 2748
for four stops)
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B. ERROR CODE DICTIONARY

Message Code Program
(Hexadecimal) Tag Name
00 INP
OUTPUT
01 INP
IECHK
IED
02 OuTPUT
IEA
03 IEC
04 IEB
05 IEE

554-4

- Message and Description

External reject
A = Director status at reject

Q = Contents of Q at reject

Internal reject of input to A
A = BADD

Q
A = Contents of A at last output from A
Q = Contents of Q at last output from A

Contents of Q upon input to A

Internal reject on output from A

A = Director status

Address register status

Contents of A at last output from A

o » O

Contents of Q at last output from A

Interrupt status bit not setwhen interrupt
occurred
A

Selected interrupts

1 - Ready, not busy
2 - End of operation
4 - Alarm

Q
A = Contents of Q at last output

Status at interrupt

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

Display same as error code 03

Interrupt status bits not cleared by clear
interrupt function

A = Status at interrupt

= Status after clearing interrupt

= Contents of A at last output from A

D > O

= Contents of @Q at last output from A

(other than Clear Interrupt function)
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Message Code Program

(Hexadecimal) Tag Name Message and Description
17 SEC5D An address error was forced but status bit
SEC5V
not set

A = Loaded address

Q = Director status

18 SEC5U No alarm interrupt occurred when attempting
to force address error by initiating checkword
check with illegal address

Display same as error code 16

19 SEC5I Address error not present when writing off
end of pack

Display same as error code 17

1A BUSYPRES Controller hung busy (automatic abort if run

after error)

A = Director status
Q = Return address of routine calling busy
A = Contents of A during last output
Q = Contents of Q during last output

1B SEC6 Surface check detected data error

ERROR A = Address of sector in error

Q = Number of word into sector
A = Data expected
@ = Data read
(Set bit 11 in Stop/Jump parameter to ignore
rest of errors in this sector or track.)

1C SC11B Maximum positioning time (165 milliseconds)
was exceeded
A = Time required (milliseconds, hexadecimal)
® - Loaded address.

1D S12D 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
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Message Code Program
(Hexadecimal) Tag Name
1E CONALARM
1F SEC1B
20 SEC5X
21 ADRINTP
WRT1
RD1
CWwW1
CB1
22 ADW2
SECS
23 ADW5
SEC8
24 CONAILARM
25 SEC5M

Message and Description

End of operation status not present

Display same as for error code 06

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

Display same as for error code 07

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

Display same as for error code 16

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

During a wait for operation to complete busy
dropped before expected address was attained
A = Director status

Q = Cylinder status

A = Buffer length

Q = Expected address

During a wait for operation to complete
expected address was attained;
however, busy did not drop

Display same as error code 22

Alarm status bit set, no alarm condition

Display same as error code 06

No compare status not set after attempting to
force no compare status
A = Director status

Q = Cylinder register status

60182000 P



1733-2 MULTIPLE CARTRIDGE DISK DRIVE CONTROLLER
(MDCO7A Test No. 7A)
(CP = 20C)

I. INTRODUCTION

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

II. REQUIREMENTS

A. HARDWARE

The test is intended to verify the 1733-2 Cartridge Disk Controller. The con-
troller is connected to the internal DSA and to the AQ Channel of the 1784.

1784 p— Cable —] Drive Drive Drive Drive
and [ —{] 0 1 — 2 3
1733 [ !

B. 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 Maintenance Monitor (SMM17) Reference Manual.
C. ACCESSORIES

None
III. OPERATIONAL PROCEDURE

A. RESTRICTIONS
1. Cautions to User

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).

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.
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B.

C.

555=-2

e.

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.

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. Sections 3 and 7 should be run to ensure that the pack
contains the correct data required for other sections; however, errors
may be encountered during the initial pass of Section 7. Ignore these

errors and run to completion. Rerun Section 7 for an error-free pass,

Range limits must be set for single dens drives if there is a mixture

of drives on this controller.

LOADING PROCEDURE

1.

The test operates as a sub-program under control of the 1700 System Main-

tenance Monitor (SMM17) Version 3,0 on.

2.  The test mnemonic is MD(C number 7A.

3. The calling sequence is that specified by SMM17.

PARAMETERS

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

a.
b.

¢}

oo ™ oo

e
.

j.

Section
Section
Section
Section
Section
Section

Section

O N OO RN

Section 11
Section 13

Section 15

The test will run on disk 0 and the fixed disk. Cylinder O through CASO16

will be tested. The interrupt line will be line 3.

Q:

Stop/Jump Parameters

Bits 0-6 - Defined by SMM
Bit 7 - Repeat subsection
Bits 8-10 - Defined by SMM

Bit 11 - Report only first data error of this read
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12 - Section 2 only - repeat condition with clear controller
while doing incremental addressing test only.
13 - Section 2 only - repeat condition with clear controller
while doing random addressing only.
14 - Section 4 only - SLS must be set. This forces a stop with
A = Data pattern you want to be used by
this section.
Q = Disk address to be used by this section.
This condition will repeat until bit

14 is dropped.

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 = 7TA41l. Q = Special
Second Stop:

A= Bit 15 = Fixed disk will also be tested
Crosstrack Test Bit 14 = Section 15*
Protect Test Bit 13 = Section 14
Checkword Check Bit 12 = Section 13 *
Auto Load Check Bit 11 = Section 12 *
Position Time Text Bit 10 = Section 11 *
Bit 9 = Unused
Head and Sector Address Test Bit 8 = Section 9
Worst Pattern, Checkword Gen. Bit 7 = Section 8%
Surface Test Bit 6 =Section 7%
Status Forcing Bit 5 = Section 6*
Write, Read, Compare EOP and
Alm Int., Random Cylinder Bit 4 = Section 5%
Write, Read, Compare Test,
Random Sector, Same Cylinder Bit 3 = Section 4%
Write Address Tags Bit 2 = Section 3%
Positioner Test Bit 1 = Section 2%
Preliminary Test Bit 0 = Section 1%

Q = Unit Select (Bit 0 = Unit 0, Bit 1 = Unit 1) etc.

c. Third Stop:
A = OLLL low cylinder address to write on (0000)

LLL = lowest numbered cylinder to be written on (Section 12 ignores
this limit)

LILL = 00 - standard

1l
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Q = OHHH high cylinder address to write on (195) or (00CA)
HHH = highest numbered cylinder to be written on

HHH = 195, - standard

Fourth Stop:

A = IRPT line (Bit 0 = Line 0, etc.)

@ = O = single dens drive (202 cylinders)

O = double dens (405 cylinders)
Range limits (parameter A3/Q3) affect all selected drives equally;
therefore, if there is a mixture of drives, the limits must be set for
maximum 100TPI dfive.

Internal Test Stop = bad cylinder address file, enter cylinder addresses in

A and run terminate list via A = O. This affects all

selected drives equally. (Actual entry should be track,

head, and surface with sector count equal to zero.)
f. Selective SKIP and STOP Settings:
1) STOP - may be set for running of SMM17
2) SKIP - when set, forces an SMM STOP A = ID Q = MSTJP

IV. OPERATOR COMMUNICATIONS

555-4

A. MESSAGE FORMATS

1.

Normal Program Typeouts

‘a. Test identification during test initialization:

MDCO7A Multiple Drive Cartridge Disk Test
IA = XXXX, FC = XX VR=4.0 CP=2C

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
TA24 Stop/ Jump Pass Return
Parameter Number Address

Error Alarms
A1l information shown is displayed after General Display Format.

General Display Format:

A Q A Q etc.
Information Word Stop/Jump Unit Number/Section/ Return  Additional
(7A48 for 3 stops) Parameter Error Code Address Data
(7A48 for 4 stops)
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B. ERROR CODE DICTIONARY

Message Code
(Hexadecimal)

00

01

02

03

04

05

06

60182000 M

Program
Tag Name

INP
OUTPUT

INP
CLRCON
IECHK
IED

OUTPUT
IEA

IEC

IEB

IEE

CONALARM

Message and Description

External Reject

Q = Contents of Q at Reject

A = N/A

Internal reject on input to A

A

1

BADD

Q = Contents of Q when input to A

A
Q

1}

Internal reject on output

A. = Director status

Q = Cylinder register status
A =

Q =

Contents of A during last output
Contents of Q during last output

Contents of A when output attempted

Contents of Q when output attempted

Interrupt received but interrupt status bit not set

A

Q
A

Q

Interrupt other than was selected occurred
(or interrupt occurred too soon)

Display same as error code 03

Interrupt status bits not cleared by clear interrupt

function
A
Q
A

Q

i

Ready status bit not present

A = Director status
@ = Cylinder register status
A =

cylinder status when seek error (code C) is detected.)

Selected interrupts

Director status at interrupt
Contents of A during last output
Contents of Q during last output

Director status at interrupt

Contents of A during last output
Contents of Q during last output

Director status at instant of alarm.

Director status after clear interrupt function

(True

Contents of A on last output if no alarm detected

Q = Contents of Q 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 Address error

Display same as error code 06

0C CONALARM Seek error {controller). This error should recover

Display same as error code 06

0D CONALARM Lost data
Display same as error code 06

OE 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 File address status does not equal computed

A
Q = Director status

A = Cylinder register status
Q = Expected cylinder register
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\Message Code Program
(Hexadecimal) Tag Name Message and Description

12 WAIT 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
13 CONALARM Seek error (drive)

Display same as error code 06

14 COMPARE Data compare error. Write buffer and read buffer
are compared in computer
A = Cylinder register status
Q
A
Q = Word read
(By setting bit 11 in Stop/Jump parameter, multiple

Number of word in sector that is wrong

Word written

errors in the same buffer can be eliminated)

15 COMBUF CB2 No compare status bit set
A = Director status

Q = Cylinder register status

16 SEC6B No alarm interrupt occurred when forcing an add-

ress error by sending illegal difference

A = Tllegal difference sent
Q = N/A
17 SEC6D An address error was forced but status bit not set

A = Illegal address

@ = Interrupt status

18 SECIN Cylinder, CWA, Checkword, or True cylinder not
clear after clear controller was sent
A = Contents of incorrect register

Q = Function code for incorrect register

19 SEC6I Address error status not set when writing off end
of file

Display same as for error code 17
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Message Code Program
(Hexadecimal) Tag Name Message and Description

1A Seek complete did not come up at end of seek

A = Drive cylinder status (status 5)

Q = Unit number expecting seek complete

1B SEC7 ERROR Surface check detected error
' A = Address of sector in error
Q = Number of words into sector
A = Data written

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

errors in the same buffer can be eliminated)

1C SEC11B Maximum positioning time exceeded (96 milliseconds)
A = Actual length to position
Q
A = Address positioned from
Q = N/A (To make this error valid, bits 2 and 3 in SM M
parameater must be set for SC1784) 600 or 900 ns

I

Address positioned to

1D S12D Auto load failed to load correct data

A = BADD
Q = Word in error

A

Q = Word in core after autoload

Word written

1E CONALARM End of operation status not present

Display same as error code 06

1F SEC1J-SEC1B Status other than Ready and On Cylinder after an
output function
A = Director status
Q = Expected status
20 SEC6X Alarm interrupt did not occur when writing off end
of file
A = Last address of file
Q = N/A
21 ADPRINTP. No interrupt occurred when EOP, Ready, Not Busy
WRT1 interrupts were selected
RD 1 A = Selected interrupt
CwW 1 Q = Director status
CB. 1 A = Contents of A during last output
Q@ = Contents of Q during last output
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Message Code Program
(Hexadecimal) Tag Name Message and Description

22 SECI1K 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
Q = 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

computed cylinder status

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
Q = N/A
A = Contents of A during last output
Q = Contents of Q during last output
2A Not available
2B Not available
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Message Code
(Hexadacimal)

2C

2D

2E

2F

30

31

32

33

555-10

Program
Tag Name

SECIQ

CHKTRK

SECTION 13

SECTION 13

SEC2J

Message and Description

Not available

On cylinder status did not drop after
doing a seek from zero to maximum limit
A = Actual status

Q = 0001

Output buffer length with immediate input of CWA
gave incorrect results

A = Contents of CWA regisier

Q = Value sent as buffer length

On cylinder status did not drop during RTZS on
clear controller function

A = Director status

Q

1t

Director function on input

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

A = Last output function

@ = 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)

N/A

= Data written as determined by software

O » O

= 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
SECT7 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 Not used
39 During overlapping operations unit is found

not prepared for address

A = Director status

Q =N/A
3A Data error during overlapping operations
A =N/A
@ = Number of word in buffer
A = Expected data
Q@ = Actual data
3B Lost seek complete with address counters
A = Unit 0 address count (number of addresses
sent this unit)
@ = Unit 1 address count (number of addresses

sent this unit)
A = Unit 2 address count (number of addresses

sent this unit)

@ = Unit 3 address count (number of addresses
sent this unit)
3C L.ost seek complete with address

A = Present address unit 0
Q = Present address unit 1
A

@ = Present address unit 3

]

Present address unit 2

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

60182000 1. @ = Selected interrupt line if any , 555



Message Code Program
(Hexadecimal) Tag Name Message and Description

41 Operator error. No unit selected.
Test will restart
A = Unit selection
Q@ = N/A

50 Illegal reply to unprotected output
instruction and a protected controller
A = Data output
Q = Equipment address

60 External reject of unprotected output

instruction and an unprotected controller

A = Last status
@ = Contents of Q on last status
A = Data output
@ = Contents of @ on last output
61 Internal reject - same as error 60
62 On cylinder status did not reset after RTZS

on clear controller function

A = Director status

Q = Director function on input
63 Drive unit not ready

A = Director status

Q@ = Director function on input

NON ERROR MESSAGES

A = (ID) 7TA1F

Q = Message code
1 = Clear 1784 PROTECT switch
1F = Set 1784 PROTECT switch

V. DESCRIPTION

A. GENERAL DESCRIPTION
1. Cartridge Disk Drive Controller (MDC-7A) test is divided into 15
individually selectable test sections. Sections 1, 2, 4 through 8, 11,
13 and 15 are normally selected tests. Sections 3, 9, 10, 12 and
14 are optional. MDC-7A test sections are divided into subsections
and are labeled with program tags such as SEC 8A, B, C, etc. Sec 8

is Section 8 and the letter indicates the subsection.
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a. 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.
b. Sections are structured to run sequentially.

c. 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.

d. 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.
e. Operations performed with a repeat condition are shown in the test

description.

f. 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.

g. With a new cartridge or fixed disk, Sections 3 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.

B. SECTIONS DESCRIPTION

SECTION 1 PRELIMINARY CHECKS

Error Code Program Tag Name Description of Program
U101 SEC1C * Clear controller function
U106

Input cylinder register status

Input director status

007 SEC1A Verify on cylinder present
UiF Verify only on cylinder and ready present
gi127 SEC1E Verify cylinder register after CL

CONT

RC
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Error Code

Program Tag Name

U101
U102
U102

U127

UllF

U122

U117

U128

U118

U12E

l 555-14

SEC1F *

SECI1F

SEC1J

SEC1K *

SEC1L

SECILA

SEC1IM *

SECIN

SEC1Q

Description of Program

Clear controller function
Qutput clear interrupt function

Position forward one cylinder

Check alarms
Verify cylinder register
RC~

Verify EOP drops on output function
RC

Clear controller function

Verify busy status give external reject
RC

WAIT NOT Busy

Clear controller function

Position to cylinder 1

Verify excess negative difference -
address error

Verify address error and alarm
RC

Verify external reject on input director
06 and 07

Execute illegal input function

RC

Verify all registers zero after clear
controller

Check CWA status

Check checkword status

Check true cylinder status

RC

Verify all bits operational in CWA
register

RC

Next iteration - jump to SECIC

Repeat section
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SECTION 2
Error Code

POSITIONING TEST

Program Tag Name

U327
U326

U323

SECTION 3
Error Code

SEC2

SEC2X3

Description of Program

Position to each legal address on the
disk

Position to random address

Write 60 word buffer

RC

Update for new address. Return to
p;)sition until done

Repeat section

WRITE ADDRESS TAGS

Program Tag Name

60152000 1.

SEC3

SEC3A
SEC3B

Description of Program

Tnitialize section

Clear controller

Load address

Write address tags

Check alarm

RC

Advance track count

Jump back to SEC3A until first disk
complete

Check for fixed disk - if present, jump
to SEC3A

RC

Repeat section
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SECTION 4 WRITE, READ, COMPARE TEST, RANDOM SECTORS ON
SAME CYLINDER

Error Code Program Tag Name Description of Program

SEC4 Set passcount

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
U415 SEC4E * Compare 60 word buffer
U430 Check cylinder register advance
RC
U414 SEC4F % Compare data read against data written
RSC
RC
Next iteration jump to SEC4A
Repeat section
SECTION 5 WRITI, READ, COMPARE UNDER INTERRUPT CONTROI.
ON RANDOM CYLINDERS
Error Code Program Tag Name : Description of Program
SEC5 Set section passcount
Clear controller
SEC5Z Request interrupt
SEC5D Generate random data and random address
U521 - SEC5A *# Write under interrupt control
U530 Check cylinder register advance
RC
U521 SEC5B o Read under interrupt control
U530

Check cylinder register advance
RC
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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

TA18 0049 WI1E 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 second 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 typeout can also be set in Stop/Jump

parameter and selective stop removed and test will cycle on error.

2. If operator is not sure of the operation being performed at the time of the
error, he may want to look at the test description and determine what was

being attempted. The operator should proceed. as follows:

Go to Section 4 description and look for error code; if error code is not listed,

it indicates that it was not the major test performed in this section. Then the
operator s.hould use the error information that tells the last function attempted

and look for this function in the Section 4 description. The test description shows
that a compare function is executed in Section 4E (0205 indicates compare func-
tion), - By scanning the entire section description, the operator can determine the
sequence of events beiAng attempted and determine how many of these will be re-
peated when he selects repeat condition. A closer detailed observation of the

section can be obtained by looking at the listing for this test.

In some types of errors, the fourth word of the typeout or return jump address

can point directly to the section where the error occurred.
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Suggestions for running test for maintenance of a unit known to have been operating

previously.

Load SMM test number 7A Cartridge Disk Drive test (MDC). Set Stop/Jump param-
eter to 494. If sectors containing bad surfaces are known, enter in A at the

fourth parameter stop. If bad areas are known, test would be initiated as follows:

At the first stop, set Q = to Stop/Jump of 4946 and hit RUN. At the second
stop, leave A set to normally selected sections, set Q for unit select, and
hit RUN. At the third stop, set A for low cylinder limit, set Q for high
cylinder limit, and hit RUN. At the fourth stop, set A for interrupt line with
Q set for drive density type. Hit RUN and test parameters will be typed out;
test will halt with A=0. Set A= to track number of bad sector. Hit RUN,
change A to track number of next bad sector at stop or clear to zero, and run

for test to execute.

VII. PHYSICAL REQUIREMENTS

A,

B.

555-28

STORAGL REQUIREMENTS - approximately 8K
TIMING - N/A

EQUIPMENT CONFIGURATION

1., 1784-X Computer with 12K Memory

2, Interrupt Data Channel

3. 1 Cartridge Disk Drive 1733-2

4, Device for loading SMM tests into computer
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1744/274 DIGIGRAPHICS SYSTEM

(DIGA4F Test No. 4F)

The following information contains the procedure for performing each of the Digigraphics

test programs. Test program 2 relates to alignment of the 274 Console. This procedure

illustrates the method for stepping through each test phase of the console alignment; it does

not include the alignment procedure. The user must still refer to the 274 Digigraphics

Console Reference/Customer Engineering Manual (Pub. No. 60279100) for specific infor-

mation on how adjustments are to be performed.

OPERATIONAL PROCEDURE

A,

60182000 J

HARDWARE REQUIREMENTS

4.

1704 or 1774 Computer
1744 Digigraphic Controller
274 Display Console

1706 Channel (optional)

SOFTWARE REQUIREMENTS

4,

Test operates under control of SMM 17,
Test is a stand-alone test.
Test is approximately 2A7016 locations in length,

Bit 5 of the SMM parameter must be set to run the test (NON-interrupt mode).

LOADING PROCEDURE

1. The test must be loaded under SMM 17 as test number 4F,
2. The test may be restarted from Initial Address.
PARAMETERS

Once the test has been loaded the following procedure is applicable.

1.
2.

Teletype types: Interrupt Line 1 to F.

Enter interrupt line; 1 to $F.
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10.
11.

12,

13.

Depress carriage RETURN key.
Teletype types: DATA CHANNEL.

Type: O (if 1706 BDC not used)
or
1 (if 1706 BDC used)

Teletype types: EQUIP NO.

Enter equipment number; 1 to $F )

Depress carriage RETURN key.

Teletype types: TYPE TEST NUMBER.

Check that all computer console lever switches are in center position.

Type test number: X where X = 1-9,
(For test 6 go to step 12 and skip step 11.)

Go to test program procedure to be performed.
Repeat steps 10 through 12 for each test.

NOTE
If at the completion of any test program, the 274/1744

Maintenance Test is to be exited, return to System
Maintenance Monitor Control:

a. Depress and release SELECTIVE SKIP lever switch.

b. Teletype types: TYPE TEST NUMBER.

c. Type: E

d. Depress and release carriage RETURN key.

E. TEST PROGRAMS

kO03-2

1.

Test 1: Core Test Program
a. Phases 1 and 2.

1) Set SELECTIVE STOP lever switch to up position. (Switch must
remain in this position for the normal execution of the Core Test

Program. )
2) Teletype types: ENTER MEMORY SIZE 4 or 8.

3) Type: 4 (if 1744 core memory = 4K)
or
8 (if 1744 core memory = 8K)
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4)
5)

Depress carriage RETURN key.

Teletype types: 1744 CONTROLLER MEMORY
MODULE ADDRESS ACTUAL DESIRED

NOTE

Phase 1 and phase 2 of core test are now in progress
(test requires 1 to 2 minutes for execution). If both
phases are performed without error, teletype will
print message indicated in Phase 3, step 1). This
signifies entry into phase 3 of core test. If test
fails, an error type-out will be printed conforming
to the format above.

b. Phase 3.
1) Teletype has typed: ENTER TEST PATTERN IN A REG-RUN.
2) Depress REGISTER SELECT button.
3) Depress display register CLEAR button.
4) Using the display register buttons, enter the test pattern to be written
into 1744 core (this pattern will also be read and verified).
5) Momentarily set RUN/STEP lever switch to RUN position and release.
6) Teletype types: XXXX HEX TEST PATTERN SELECTED.,
(XXXX = test pattern selected, in hexadecimal).
7) If you previously designated that the 1744 has an 8K memory, perform
steps a) through c); with a 4K memory, omit these steps.
a) Teletype types: TYPE 0 OR 1 TO SELECT MODULE,
b) Type: O (if you desire Module 0 to be exercised)
or
1 (if you desire Module 1 to be exercised)
c) Depress and release carriage RETURN,
NOTE
Module 1 or 2 is currently being exercised. It takes
approximately 1 minute to complete the Read, Write
and Verify operation. If no errors occur, the operation
will continually be recycled. If an error is detected,
the teletype will print out the error information,
8) To exit phase 3, press and release teletype MANUAL INTERRUPT
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bO3-4

Phase 4.

1)
2)

3)
4)
5)

6)

7)
8)

9)

10)

Teletype has typed: R or W,

Type: W (if you want a continuous write operation performed)
or
R (if you want a single write operation followed by a continuous
read)

Teletype types: ENTER TEST PATTERN IN A REG-RUN
Press REGISTER SELECT button.
Press display register CLEAR button.

Set the display register buttons to reflect the pattern to be used for
the continuous read or write operation,

Momentarily set RUN/STEP lever switch to RUN position and release,

Teletype types: XXXX HEX TEST PATTERN SELECTED
(XXXX = test pattern selected, in hexadecimal),

If you previously designated that the 1744 has an 8K memory, perform

steps a) through c¢); with a 4K memory, omit these steps.

a) Teletype types: TYPE 0 or 1 TO SELECT MODULE.

b) Type: O (if you wish the continuous read or write operation
performed with Module 0)
or
1 (if you wish the continuous read or write operation
performed with Module 1)

c) Depress and release carriage RETURN key.

NOTE

The continuous read or write operation is now in
progress. There is no verification during this phase.
The program will continually loop until user desires
to manually exit test.

To exit from Core Test Program:

a) Set SELECTIVE STOP lever switch to center position.
b) Press REGISTER SELECT button.

c) Press and release SELECTIVE SKIP lever switch.

d) Teletype types: TYPE TEST NUMBER

e) Go to next test program.
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2, Test 2: 274 Console Test Program

60182000 H

NOTE

The following procedure enables the user to step
through all the phases of the console test program.
It is intended to supplement the current console
alignment procedure in the Digigraphics console
customer engineering manual. The user must
still refer to the alignment procedure for complete
and accurate guidance.

Teletype types: NUMBER
Choose one of the following:

If user desires only to step through the high voltage on checks (phases
15-18, see Table 1), perform the following:

1) In reply to the teletype message, NUMBER, type: 15

2) Press carriage RETURN. (Test phase is now in progress; 274 Console
displays square type pattern).

3) Omit steps c through f. and go directly to step g.
OR

If user desires to step through each test phase, see Table 1, and proceed

to step c.
Turn off the 274 Console high-voltage power supply.

CAUTION

Console test phases 1 through 14 should be performed
with the console high voltage turned off. Failure to
turn off high voltage may cause burn spots on the Con-
sole CRT screen.

NOTE

If user attempts to enter console test phases 1 through

14 with high voltage on, teletype types: TURN OFF

HIGH VOLTAGE. The proper response to this message

is:
1) Turn off 274 Console high-voltage power supply.
2) Wait until type-out stops.
3) Depress and release teletype MANUAL INTERRUPT pushbutton,
4) Teletype types: NUMBER

5) Go to step h.
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Remove the 274 Console preamplifier cards at locations J43 and J66.
(Turn console off while cards are being removed or inserted).

CAUTION

Console test phases 1 through 12 should be performed
with the console preamplifier cards at jack locations
J43 and J66 removed. Failure to remove cards will
cause the console deflection amplifiers to overheat,
Make certain that preamplifier cards are replaced
before turning high voltage back on.

d. In reply to the teletype message, NUMBER, type: 1.
e. Press carriage RETURN.

NOTE
Phase 1 of console test is now in progress,

TABLE 1. CONSOLE TESTS

CAUTIONS

High voltage off for phases 1-14,

Do not turn high voltage back on until phase 15 is executed.
Preamplifier cards out for phases 1-12, replace after
entering phase 13,

Never turn high voltage on while preamplifier cards out.
Turn console off when cards are being removed or inserted,
Refer to Digigraphics console customer engineering manual
for exact sequencing of items above,

Phase Console Test
1 Receiver check
2 Bit 2 D/A Alignment
3 Bit 3 Alignment
4 Bit 4 Alignment
5 Bit 5 Alignment
6 Bit 6 Alignment
7 Bit 7 Alignment
8 Bit 8 Alignment
9 Bit 9 Alignment
10 Bit 10 Alignment
11 Bit 11 Alignment
12 S&H Delay and Time Constant
13

Preamplifier and Deflection Ampl, Alignment
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TABLE 1. CONSOLE TESTS (Cont'd)

Phase Console Test

14 XY Velocity and Vector Sum Adj.
15 Test Square Displayed

16 Three Test Squares Displayed
17 Test Square Displayed

18 Five Dot Pattern Displayed

f. To progress through remainder of console test, choose one of the following
procedures:

1) Teletype Advance Procedure. (Procedure enables user to advance
through test sequentially or to jump to any desired test phase. )

a) Depress teletype MANUAL INTERRUPT button.
b) Teletype types: NUMBER

c) Type in number in PHASE column (see Table 1) corresponding to
specific console test you wish to perform.

d) Press carriage RETURN key. (Selected console test phase is
now in progress. )

e) Repeat steps a through d to advance test.

2) Light Pen Switch Advance. (Procedure enables user to sequentially
advance through test phases 1-15),

a) Press and release light pen switch.

b) Teletype types: N = XX
(XX = console test phase initiated; see Table 1.)

c) Repeat steps a and b to advance test.

3) Maintenance Switch Card Advance. (Procedure enables user to
sequentially advance through test phases 1-18. Test phase 18
advances to phase 1,)

a) Press and release switch on maintenance card (location J16) in
the 274 Console logic rack.

b) Teletype types: N = XX ‘
(XX = console test phase initiated; see Table 1.)

c) Repeat steps a and b to advance test.
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3.

4)

Light Pen Strike Advance. (May be used to advance program
sequentially only when light is present on screen; i.e., phases 15-18.
Test phase 18 advances to phase 1.)

a) Press Light Pen switch and pick light from the 274 Console display.

b) Teletype types: N = XX
(XX = console test phase initiated; see Table 1,)

c) Repeat steps a and b to advance test.

h. To exit 274 Console Test Program:

a)
b)
c)

Test 3:

Press and release SELECTIVE SKIP lever switch.
Teletype types: TYPE TEST NUMBER

Go to next test program,

X, Y and S Transfer and ID Read Test Program

a. Internal/Computer Display Check

1)

NOTE

If test 3 is in progress and any interrupt other than
Priority or Light Pen occurs, the teletype will print
out an error message (Ghost Interrupt):

GI
HHHH*
Observe that:
a) Teletype does not print error message.

b) The display on the 274 Console conforms to the following
illustration (Dots are internally displayed; cross is computer-
displayed. )

*HHHH = Status of 1744 in hexadecimal

b03-8
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b.

Figure 1, Dot-Cross Display

ID Error Check.

1)

Using the light pen, choose one of the displayed dots. Observe that:

a) Next dot in sequence disappears while choice is being made.

(Dot sequence: left to right, starting at bottom row)
b) There is no teletype ID error (IDERR) message printout.

NOTE

An ID error printout (in hexadecimal) will resemble
the following format:

IDERR
X4X3X2X1 Y4:Y3Y2Y1 S4838281
00X4X3 00X2X1 00Y4Y3 00Y2Y1 OOS4:S3 008281 00VR*

* Vertical row number of dot chosen,

**Horizontal row number of dot chosen.

Top row of numbers reflects actual X, Y and S register
status at time of light pen strike. Bottom row reflects
ID bytes associated with chosen dot. Two low-order
characters of each ID byte identify dot parameters.

00HR **

bO3-9




b0O3-10

C.

Forced Printout Feature.

1)

2)

3)

Using the light pen, choose one of the displayed dots (next dot in
sequence disappears when choice is made).

Using the light pen, choose the cross.

Observe that the teletype prints a message conforming to the following
format (information relates to chosen dot, not cross):

CROSS
XyXgXgXy Y YaY,¥; 5483598

00X4X3 00X2X1 00Y4Y3 00Y2Y1 008483 008281 OOVR OOHR

Intensity Levels Check.

1)
2)
3)
4)
5)
6)

7)

Set SELECTIVE STOP lever switch to up position,

Depress REGISTER SELECT button.

Depress the display register CLEAR button.

Enter OF77,4 (00001111011101115) into the display register.
Set SELECTIVE STOP lever switch to center position.

Momentarily set the RUN/STEP lever switch to RUN position and
release,

Observe that:

a) Each previously displayed dot has been replaced with a 45-degree
line, approximately 1 inch in length.

b) Thelines at the left third of the display are of a dim intensity;
center third, medium intensity; and right third, bright intensity.

Increment Byte Entry Feature.

1)
2)
3)
4)

Set SELECTIVE STOP lever switch to up position.
Depress REGISTER SELECT-A button.
Depress display register CLEAR button.

Enter desired increment byte into display register. Use the following
guide,
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Display 15 14

Register 13 12 11 109 8 7 6 5 4 3 210
Increment|Set to 0's| 1 = Beam on | Scale Sign X X Sign Y Y
Byte 0 = Beam off| Factor 0 = + |enter in 0 = + [ enter in
010, 011, 100, 1 = - |comple- 1 = - | comple-
101, 110 or ment form ment form
111 only if sign neg. if sign neg.

5) Set SELECTIVE STOP lever switch to center position.
6) Momentarily set RUN/STEP lever switch to RUN position and release.
7) Observe that 274 Console displays the new increment byte.

NOTE

To enter another increment byte, repeat previous
seven steps.

f. To exit from X, Y and S Transfer and ID Read Test Program:
1) Depress REGISTER SELECT- P button.
2) Depress and release SELECTIVE SKIP lever switch,
3) Teletype types: TYPE TEST NUMBER
4) Go to next test program,

4, Test4: Command Test Program.

a., Observe that 274 Console displays the following:

SSSSSSSSSSMMMMMMMMMMPPPPPPPPPPRRRRRRRRRRE

NOTE

S's signify successful execution of an S Jump command;
M's, Macro Call; P's, P Jump: R's, Return to Main;
E's - decoding of an End of Display byte.

b. To Exit Command Test Program:
1) Depress and release SELECTIVE SKIP lever switch,
2) Teletype types: TYPE TEST NUMBER

3) Go to next test program.
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6.

Test 5: Memory Dump Program,

a,

b.

Teletype types: FWA

If only one dump is desired and the dump program is to be exited at the
completion of that dump, set and leave the SELECTIVE SKIP lever switch

in the up position. To remain in dump program, check that switch is in
the center position.

In reply to teletype message "FWA', type, in hexadecimal, the First
Word Address of memory dump (0 to FFF in 4K system; 0 to 1FFF in 8K
system).

Depress and release carriage RETURN key.
Teletype types: NWDS

Type, in decimal, the number of words desired in dump. (Maximum: 100

1 0).
Depress and release carriage RETURN key. -

Observe that teletype prints out the memory dump requested (typeout is in
hexadecimal),

Choose one of the following:

1) If SELECTIVE SKIP lever switch is in the center position:
a) At the completion of the dump, teletype types: FWA
b) Repeat steps 5b through 5h to obtain another dump.

2) If SELECTIVE SKIP lever switch is in the up position:

a) At the completion of the dump, the teletype types: TYPE TEST
NUMBER.

b) Set SELECTIVE SKIP lever switch to center position.

c) Go to next test program,

Test 6: Variable Function and Alphanumeric Keyboards Test Program,

Check that all computer console lever switches are in the center position.

Perform the appropriate keyboard checkout procedures: 1) Variable
Function Keyboard Checkout and/or 2) Alphanumeric Keyboard Checkout.

1) Variable Function Keyboard Checkout:

a)  Prior to initiating Test 6, depress and release Keyboard ON/OFF
pushbutton several times. Observe that the pushbutton illuminates
and extinguishes. Leave pushbutton in extinguished condition,
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NOTE

Keyboard ON/OFF lamp extinguished indicates de-
activated keyboard.

b) Teletype has previously typed: TYPE TEST NUMBER
c) Type: 6

d) Depress carriage RETURN.

e) Observe that keyboard ON/OFF pushbutton illuminates,

f) Check that all pushbuttons, except ON/OFF, are extinguished or can
be extinguished by depressing pushbuttons.

g) With all keyboard pushbuttons, except ON/OFF, extinguished,
observe that the 274 Console display surface is blank.

h) Depress and hold keyboard Reject (red) button. Observe that the
button is illuminated and ''00" is displayed on the 274 Console,

i) Release Reject button.

j) Depress and hold keyboard Accept (green) button. Observe that
the button is illuminated and ""01" is displayed on the 274 Console.

k) Release Accept button,

1) Depress and latch each latching button (those other than Accept,
Reject, and ON/OFF). Observe that as each button is latched, the
bit position associated with the button is displayed.

m) Depress and release the On/OFF button,

n) Note that all keyboard button lamps extinguish and the 274 Console
screen is blank.

o) To exit from Variable Function Keyboard portion of test program:
(1) Depress and release SELECTIVE SKIP lever switch.
(2) Teletype types: TYPE TEST NUMBER

(3) Choose one of the following:

Go to Alphanumeric Keyboard Checkout
or

Go to any other 274/1744 Maintenance Test programs to be

performed

or
Exit 274/1744 Maintenance Test and return to SMM 17 control
by:

60182000 H b03-13



bO3-14

2)

(a) In reply to teletype message TYPE TEST NUMBER,
type: E

(b) Depress and release carriage RETURN key.
Alphanumeric Keyboard Checkout.

a) Prior to initiating Test 6, depress and release keyboard ON/OFF
button several times. Observe that the button illuminates and
extinguishes. Leave button in illiminated condition,

NOTE

Keyboard ON/OFF lamp illuminated indicates keyboard
activated.

b) Teletype has previously typed: TYPE TEST NUMBER
c) Type: 6

d) Depress and release carriage RETURN,

e) Observe that keyboard ON/OFF pushbutton extinguishes.

f) Depress and release keyboard on/off pushbutton and observe that

it illuminates.

g) Using Table 2 as a guide, depress and release keyboard key and
observe that the 274 Console displays the data indicated.

NOTE

Certain key characters are uppercase symbols and
require that the SHIFT or CTRL keys be depressed
(dep) while selection is being made.

NOTE

The 274 Console will display any portion of ''07 06
05 04 03 02 01 00" depending on which key is
depressed. A "07 03 00" would indicate that the
1744 Controller is sending a logical 1 in bit positions
07, 03, and 00 to the computer. The 06, 05, 04, 02,
and 01 bit positions would be logical 0's.

h) To exit from Alphanumeric Keyboard portion of test program:
(1) Depress and release SELECTIVE SKIP lever switch.

(2) Teletype types: TYPE TEST NUMBER.
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(3) Choose one of the following:

Go to any other 274/1744 Maintenance Test programs to be

performed
or
Exit 274/1744 Maintenance Test and return to SMM 17

control by:

(a) In reply to teletype message TYPE TEST NUMBER,
type: E

(b) Depress and release carriage RETURN key.

7. Test 7: S Address Register Jump Command Test

a. This test exercises the S Address Register by executing S Jumps and
checking the results.
1) Teletype has typed: TYPE TEST NUMBER.
TYPII TEST NUMBER.
2)  Type:
7
3) Depress Carriage Return.
b. Upon completion of test 7:
1)  Go to next test program or exit.
2)  Type:
I

3) Depress and release Carriage Return,

8. Test 8: Scissoring Test
a. Observe that the 274 Console displays the form described under Test 8
in the TEST PROGRAMS DESCRIPTION section,
b. To exit the scissoring test program:
1) Depress and release SELECTIVE SKIP lever switch,
2) Teletype types TYPE TEST NUMBER.
3) Go to next test program,
9. Test 9: Velocity Cémpensation Test

Same as above, except for the display. See the discussion under TEST

PROGRAM DESCRIPTIONS.
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TEST PROGRAMS DESCRIPTION

TEST 1: CORE TEST PROGRAM

PURPOSE

The core test program checks the ability of the 1744 Controller to have data written into and
read out of its buffer memory, and it ensures that the transfer is unaffected by cross talk.

The worst test patterns are used to thoroughly exercise the logic circuitry.

PROCEDURAL DESCRIPTION

General

Test 1 is subdivided into four test phases. Phases 1 and 2 are executed sequentially without
operator intervention. Pre-selected test patterns using varied combinations of FFFFIG’
000016’ 555516 and AAAA16 bytes are used. Phase 3 enables the user to exercise buffer
memory with any 16-bit word combination so desired. In phases 1, 2 and 3, the selected
bytes are written into core, read out and verified. If the test phase fails, the teletype will
print out a message defining the failure, The fourth phase is a continuous read/write feature,

whereby the user specifies a 16-bit word pattern and calls for a read or write operation.

Phases 1 and 2

Upon entering test 1 the teletype prints out ENTER MEMORY SIZE 4 or 8. This is a
request for the user to enter, via the teletype, the current size of the 1744 buffer memory,
4 or 8, as applicable for a 4K or 8K system. When the core size information is entered, the

teletype prints:
1744 CONTROLLER MEMORY

MODULLE ADDRESS ACTUAIL DESIREDr

This typeout signifies that phase 1 of the core test has been initiated. TPPhase 2 will auto-
matically be entered at the successful completion of phase 1. Should either test phase fail,
the teletype will print out an error message in hexadecimal conforming to the format heading
above, The typeout in the MODUILE column will be either 1 or 0, indicating the memory
module in which the failure occurred. The ADDRESS column will contain the 1744 S-Register

count at which the error occurred. - The ACTUAL column specifies the byte that was read
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back to the computer (i.e., the byte that is in error). DESIRED column indicates the true

byte being exercised by the test program. The successful completion of phases 1 and 2 is

signaled by: no error message typeout; and teletype message, ENTER TEST PATTERN IN
A REG-RUN.,

Phase 3

The last typeout signified entry into phase 3 of the core test; it is also a request for the user
to enter a test pattern in the A register of the computer, via the computer console display
register pushbuttons. The program will stop at this point only if the SELECTIVE STOP
lever switch had previously been set to the up position. After the pattern is entered, the
teletype will print XXXX HEX TEST PATTERN SELECTED; XXXX is the test pattern entered
in the A register.

If operator previously designated that the 1744 had an 8K memory, the teletype will request
that the number of the module to be exercised is entered with the message, TYPE 0 OR 1
TO SELECT MODULE. Type 0 or 1 to make this selection. This typeout will not occur if
a 4K memory had previously been indicated.

Phase 3 test will continually be repeated until: an error occurs and the teletype prints out

that error message; or the test is to be manually exited.

Phase 4

Depressing the teletype MANUAL INTERRUPT pushbutton while phase 3 is in progress will
cause the test program to advance to phase 4.

Entry into phase 4 is indicated by the teletype message R OR W. Type R if a continuous
read operation is to be performed or W if a continuous write operation is to be performed.
The teletype will print ENTER TEST PATTERN IN A REG RUN. This is a request for the
user to enter the test pattern to be used for the operation into the A register operation of
the computer. After the pattern is entered, the teletype will print XXXX TEST PATTERN
SELECTED; XXXX is the test pattern selected in hexadecimal,

If an 8K memory had previously been indicated, the teletype will print TYPE 0 OR 1 TO
SELECT MODULE. The user replies by typing 0 or 1, depending on the module to be

exercised. The request for module selection will not be printed out if a 4K buffer memory
had previously been indicated,
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Phase 4 execution will begin with the input of the data above. It will continually be repeated
until the user desires to exit the core test program by depressing the SELECTIVE SKIP

lever switch.

TECHNICAL DESCRIPTION

General

Figure 3 illustrates, on a basic block level, the data transfer path used during the core write
operation, Each interconnecting line represents a 16-bit transfer path.

1744 CONTROLLER

rmre s s b |
| |
{ DATA 7 !
COMPUTER|— IF > Rrec core | |
| RCVR |
|
I
e e e e e e e -

Figure 3. Core Write-Data Transfer for Path

Figure 4 is an example of the data transfer logic used during a core write operation. The
logic unique to the transfer of bit 03 is illustrated.

DATA
IF
RCVR Z REGISTER CORE
R I —— ]
BIT 03 - I > |1 IMODULE
FROM —! R030 T 2030 —32z230|—>{zsz0 T —3] o |
COMPUTER | L 1] |
! [ : 03| 7231 }—]zsai ] ! MODULE I
I l S e I
(IR I i I S I I I d
IF TO Z CLEAR MODULE ADDRESS &
STROBE  Z SELECT MEMORY CYCLE
TIMING

Figure 4. Core Write - Bit 03 Logic Circuit
Additional inhibited gates and loads are not shown in the figure; they are not uséd for data

transfer during core write. Though they are not used, they may be a probable trouble area

for this operation.
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The basic block diagram of the core read data transfer path is illustrated in Figure 5.

1744 CONTROLLER

r————"~—""~>"~>"~>"~>"~>"—7"7"7™"7"7™"=— —
l . DATA :
I'| core rEe IF COMPUTER
: XMTR :
L e e o o o e _J

Figure 5. Core Read - Data Transfer Path

Figure 6 illustrates the data path associated with transferring a bit during the core read
operation on a logic circuit level, Bit 03 is used as an example.

DATA
INTERFACE
CORE Z REGISTER TRANSMITTERS
r' _____ - rreeee_---_—_—=
| (|
| MODULE
I 1 o ]
| 1
] ‘ T BIT 03
: : I 630 7030 TO
COMPUTER
: L MODIULE I ] 2031
l [
L — —— S T I ) D
CORE CLEAR ZTO IF

ADDRESS & 0z 2z STROBE
MEMORY CYCLE STROBE
TIMING

Figure 6., Core Read - Bit 03 Logic Circuit

Although the Z-register flip-flops shown in Figures 4 and 6 illustrate only two of the Z-register
set inputs, the 13 low-order flip-flops have additional set inputs from the status selector
circuits. - These inputs are inhibited during a buffer memory read or write operation, but
would present problems if the input gate was enabled due to a malfunction. This also applies

to an additional OR input to transmitter X030 in Figure 6.
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Phase 1: During phase 1, the 1744 core read/write logic is exercised with 16-bit FFFF16
and 000016 bytes. The exact sequencing is described below:

1) FFFF16 bytes written into every location in Module 0; read and verified.

2) Alternate 0000 and FFFF16 bytes written into every location in Module 0; read and
verified.

If 1744 has an 8K memory, steps 3 and 4 are performed:
3) FFFF16 bytes written into every location in Module 1; read and verified.

4) Alternate 0000 and FFFF g bytes written into every core location in Module 1;
read and verified.

5) Steps 1 through 4 (1 and 2 in 4K system) repeated ten times.

The test patterns may be expressed in hexadecimal, octal or binary form:

Hexadecimal FFFF 0000

16 16
Octal 1777778 0000008
Binary 1111 1111 1111 11112 0000 0000 0000 00002

Phase 1, therefore, exercises buffer memory with 16-bit words containing either all logical
1's or all logical 0's. This test checks the ability of the core read/write logic to process
both 'l1s and 0's and to switch between the two at 600 kc rate. It is also a good check of all
the strobing terms used during the buffer memory operations. (See Figures 4 and 6. )

Phase 2: Phase 2 is entered without operator intervention at the completion of phase 1, The

test phase exercises the buffer memory Read/Write circuits with 16-bit AAA.A16 and 555516

bytes. The test sequence is described below:

1) A 64-word block of alternate 555516 and AAA_A16 bytes written into Module 0,
2) A 64-word block of alternate AAAA16 and 555516 bytes written into Module 0.
3) ‘ Steps 1 and 2 repeated until Module 0 filled,

4) Contents of Module 0 read and verified.

5) A 64-word block of alternate AAAA,g and 5555, bytes written into Module 0.
6) A 64-word block of alternate 555516 and AAAA16 bytes written into Module 0.
7) Steps 5 and 6 repeated until Module 0 filled.

8) Contents of Module 0 read and verified.

9) Steps 1 through 8 re-cycled ten times,

10) Steps 1 through 9 repeated for Module 1 if 1744 has an 8K memory.

bO03-20 60142000 H



The test patterns may be expressed in hexadecimal, octal or binary form:

Hexadecimal 555516 AAAA16
Octal 0525258 1252528
Binary 0101 0101 0101 01012 1010 1010 1010 10102

Phase 2 exercises the core Read/Write circuits with 16-bit words consisting of alternate
logical 1's and 0's, with the 1's and 0's being shifted in successive words. In terms of
crosstalk problems, this presents a worst-case test pattern for the memory module and
transmission lines, If a crosstalk problem is likely to occur, this test phase will provide
every opportunity.

Phase 3: Entry into phase 3 of the core test program (i.e., successful completion of phase
1 and 2) is signaled by the teletype message, ENTER TEST PATTERN IN A REG RUN. This
is a request for the user to enter, via the teletype, the test pattern to be exercised.

The selected test pattern is written into every location in buffer memory, read and verified.

A failure is indicated by a teletype message defining the error.

Phase 4: Phase 4 is normally entered by depressing the teletype MANUAL INTERRUPT
pushbutton while phase 3 is in progress.

The test aids in troubleshooting because it enables the user to select a 16-bit test pattern

and have this pattern either continually written into buffer memory or continually read out
after a single write operation.
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TEST 2: 274 CONSOLE TEST PROGRAM

PURPOSE

Test program 2 generates all the different byte streams necessary to enable the customer
engineer to align the 274 Console.

PROCEDURAL DESCRIPTION

The program consists of 18 test phases. The test phases may be advanced using either the
teletype or the light pen or a maintenance card located in the 274 Console logic rack. Each

technique has its advantages and limitations.

Using the teletype, the operator depresses the MANUAL INTERRUPT pushbutton whenever
one test phase is to be changed to another. The teletype types NUMBER, to which the user
responds by typing in the new test phase number. With this procedure the user may jump
to any test phase so desired; the disadvantage is that the user must leave the console and
approach the teletype whenever a test phase is to be changed. The teletype may or may not
be in close proximity to the console.

The test phases may be advanced sequentially with the light pen by either of two methods.
Depressing the Light Pen switch will advance tests 1 through 14 (tests with high voltage off).
Depressing the light pen switch and picking light from the 274 console screen will advance
tests 15 through 18 (tests with high voltage on). These are quick and convenient methods for
advancing the console tests; the only minor limitation is that tests can only be advanced
sequentially.

Each console test phase may be advanced from the rear of the console through use of the
maintenance card at location J16. Depressing the momentary switch on the card will

sequentially advance the test. The teletype will print out the new phase test number.

The user must determine which of the possible ways of advancing the 274 Console test
program is most advantageous to use under a given set of circumstances.

To exit test 2, the SELECTIVE SKIP lever switch is depressed.

The procedure for performing all adjustments associated with each test phase is described
in the 274 Digigraphic Console Reference/Customer Engineering Manual, Pub. No. 60279100,
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TEST 3: X, Y and S TRANSFERS and ID READ

PURPOSE

The X, Y and S Transfers and ID Read test checks the ability of the 274/1744 to perform
computer and internal display, and to time-share between both in one display frame. The
test checks the ability of the hardware to respond to and process Read S, Read X, Read Y
and Search for ID Byte function code commands. It also checks the ability of the hardware
to detect and process the following command bytes: End of Display, Reset, Increment, and
ID.

PROCEDURAL DESCRIPTION

Test 3 consists of five major checks. Upon entering the test program, the user performs
the Internal/Computer Display check. A dot-cross pattern display on the 274 Console is

examined to determine whether it is correct.

The second check is the ID Error check. Several of the displayed dots are chosen with the
light pen and the user observes that the teletype does not print an ID error message.

The Forced Printout check is next. A displayed dot is chosen with the light pen. It is
immediately followed by a cross choice. A teletype message is printed out defining location
parameters associated with the chosen dot. This printout is examined,

To perform the Intensity Levels check, the user enters a preselected Increment byte into
the A register of the computer. He then observes the 274 Console for a given display pattern
with several intensity levels.

The last check is the Increment Byte Entry feature., The operator enters an Increment Byte
of his own choosing into the A register of the computer and observes that the 274 Console

displays the byte.

Return to the control program may be accomplished by depressing the SELECTIVE SKIP

lever switch on the computer console.
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TECHNICAL DESCRIPTION

Internal/Computer Display Check

Upon entering test 3 the console will display the dot-cross pattern illustrated in Figure 7
below.

Figure 7. Dot-Cross Pattern Display

All dots are displayed from buffer memory, and the cross is computer displayed. Internal
display is initiated by a Function Code 0 (i.e., Command Field = 0), Write command with
bit 12 (Start Internal Display Bit) set to 1. - Dots are sequentially displayed, left to right,
starting at the bottom row.

It is necessary that the user know what command bytes are used to generate the display to

. better understand what aspects of the hardware are checked during this test. The following
describes the byte stream used to generate two consecutive dots. Specific dots are identified
by the S register count associated with the Increment byte producing the dot (see Figure 8).
As an example, the dot at the bottom left of the display would be identified as Dot O00E,
Ilustrated below is the byte stream used to produce Dot 01D and Dot 02C.
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TABLE 1. BYTE STREAM-DOT 01D AND DOT 02C

Byte Purpose
Hexadecimal
Character Type

841 RESET Key 1744 logic that next two bytes
are new X and Y coordinates; enable
light pen sense; and set dim intensity.

C54 X COORDINATE Horizontal position for dot 01D.

AFF Y COORDINATE Vertical position for dot 01D,

FB D .

1B D Contain X position data for dot O0E.

FA D

FF D Contain Y position data for dot OOE.

0 ID Contain S register count of increment

OE ID byte producing dot 00E.

0 ID Contains vertical row count for dot 00E.
0 ID Contains horizontal row count of dot 00E.

Co0 NOP - BEAM ON Displays dot 01D.

200 NOP No operation byte, turns beam off.

200 NOP No operation byte (beam off).

200 NOP No operation byte (beam off),

841 RESET Key 1744 logic that next two bytes are
new X and Y coordinates; enable light
pen sense; and set dim intensity.

D94 X COORDINATE Horizontal position for dot 02C.

AFF Y COORDINATE Vertical position for dot 02C.

FC ID

5B D Contain X position data for dot 01D,

FA D

FF D Contain Y position data for dot 01D.

0 1D Contain S register count of increment

ID 1D byte producing dot 01D,
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TABLE 1. BYTE STREAM-DOT 01D AND DOT 02C

Byte Purpose
Hexadecimal
Character Type
1 ID Contains vertical row count of dot 01D,
0 ID } Contains horizontal row count of dot 01D,
Ccoo0 NOP - BEAM ON Display dot 02C
200 NOP No operation byte, turns beam off
200 NOP No operation byte, (beam off)
200 NOP No operation byte, (beam off)

The last byte in the internal display byte stream is an End of Display byte. When decoded,

it will set the Priority Interrupt FF, causing the Interrupt line to come up. Sensing an
interrupt, the computer will initiate a Function Code 0 Read command to read 1744 status.
Having determined that the Priority Interrupt was enabled, the computer will initiate a
Function Code 4 Write (computer display) command. The byte stream for the cross is now
sent over from the computer and the cross is displayed. This sequence of events is repeated

every 25 ms, providing for a 40 frame per second display rate.

ID Error Check

One of the capabilities of test 3 enables the user to check the light pen light detection and
interrupt circuitry, X, Y, and S register transfer circuitry, and ID byte detection. When
the user choses a dot with the light pen, the following sequence of events occur:

a. User chooses dot with light pen.
b. Light pen amplifier/power supply detect the light, changing it to a logic level.

c. Light Pen strike logic level transmitted from console to controller where it sets
Light Pen (LP) Interrupt FF.

d. LP Interrupt FF causes 1744 interrupt line to come up. X, Y, S registers frozen,

e. Computer detects interrupt, comes back with a Function Code 0 Read to determine
which interrupt FF was set.

f. Computer detects light pen has caused interrupt.

g. Computer initiates a Function Code 4 Read command (Read X). The X register

contents represent the X coordinate of the light pen strike,
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h. Computer initiates a Function Code 5 Read command (Read Y). The Y register

contents represent the Y coordinates of the light pen strike.

i. Computer initiates a Function Code 2 Read command (Read S). The S register
contents represent core address at time of the light pen strike.

j. Computer initiates a Function Code 6 Read (Search for ID bytes). The controller
starts sequentially addressing and reading core locations, starting from the freeze
location. The data bytes read from each core location are placed on the controller
data interface transmitter lines. A non-ID byte is accompanied by a Reject signal;
ID byte, Reply signal. The ID byte carries the identification parameters associated
with the dot that was struck. These parameters include: true X and Y dot location
coordinates; true S register count of Increment byte producing dot; and true
horizontal and vertical row count.

k. Computer goes through a verify routine. It compares the X, Y and S register
contents associated with the light pen strike to the X, Y and S dot location parameters
in the ID byte. If the values differ by a given amount, the teletype will print out an
ID error message. The typeout is in hexadecimal,

> PP

00X ,X 00X X1 00Y,Y 00Y,Y 00S,S 005281 00VR 00HR

473 2 43M3N®\©

Indicates typeout is result of ID error.

Contents of X register at time of freeze.
Contents of Y register at time of freeze.
Contents of S register at time of freeze.

Two ID bytes; two low-order characters of each, when combined, identify true
X coordinate of dot chosen; should be equal to (@ .

Two ID bytes; two low-order characters of each, when combined, identify true
Y coordinate of dot chosen; should be equal to 3 .

Q ©@ 0 MO0

Two ID bytes; two low-order characters of each, when combined, define true
S register count (Core address) of increment byte generating chosen dot; should
be within three counts of (@) .
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ID byte, two low-order characters identify vertical row count of chosen dot.

@ ID byte, two low-order characters -identify horizontal row count of chosen dot.

NOTE

X4 and/or Yy in the ID bytes will be ""F'' characters
(-0) if chosen dot is in negative quadrant.

When an ID error printout occurs, it may have been caused by an error relating to the X,
Y or S transfers or by an error unique to ID byte processing or both. To aid in isolating a
trouble to a given area, refer to Figure 8. It illustrates all the dots displayed on the CRT
and their X and Y coordinates, and S register count. By relating the ID error printout to
the figure, the user can more easily categorize a trouble.

Forced Printout Check

The forced printout check enables the user to have the identification parameters associated
with any selected dot printed out on the teletype. To exercise the test, the user picks one
of the displayed dots. It is important to note that the next dot in sequence goes out. This
verifies that the choice has been made. The user then chooses the cross. Upon choosing
the cross, the teletype will print out the following message: '

CROSS
X4X3X2X1 Y4Y3Y2Y1 S4S38281
00X,X

453 00X2X1 00Y4Y3 00Y2Y1 008483 008251 00VR O0OHR

The term ""CROSS'" signifies this printout was a result of a dot-cross choice. The remainder
of the printout format is described in the ID Error Check. The Figure 9 typeout was obtained
by choosing each dot in the bottom row.
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Y
COORDINATE

500

300

100

EFF

CFF

AFF

C5B EDB 15C 3DC
B1B D9B 01C 29C 51C

X COORDINATE

1. All numbers in hexagon.

2. Numbers above dots represent S register counts of byte producing dot.

Figure 8. Dot Location Diagram
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CROSS

L03-30

0B1B—0AFF

00FB 001B

CROSS

0C5B OAFF
00FC 005B

CROSS

0D9B OAFF
00FD 009B

CROSS

OEDB OAFF
0O0OFE OODE

CROSS

001C
0000

CROSS

015C
0001

0OAFF
001C

OAFF
005C

‘CROSS

029C
0002

CROSS

030C OAFF
0003. 00DC

CROSS

051C
0005

O0AFF
009C

0AFF
001C

Figure 9.

000E
A

001D
00FA

002C
00FA

003B
00FA

0049
00FA

0059
00FA

0068
00FA

0076
00FA

0086
00FA

O0FF

00FF

OOFF

00FF

00FF

00FF

00FF

00FF

00FF

0000

0000

0000

0000

0000

0000

0000

0000

0000

000E

001D

002C

003B

004A

0059

0068

0077

0086

0000

0001

0002

0003

0004

0005

0006

0007

0008

Dot-Cross Typeout - Bottom Dot Row

0000

0000

0000

0000

0000

0000

0000

0000

0000

k0182000 H



Note that whenever a dot lies in a negative quadrant, the ID bytes defining that coordinate
parameter are prefixed with an F character, rather than a O,

Intensity Levels Check

The intensity levels check enables the user to check the ability of the 1744 and 274 to detect,
decode, and process dim, medium and bright intensity commands. The byte stream produc-
ing the dots in test 3 contained the three intensity levels, but with only dots displayed, it is
difficult to distinguish different intensity levels. With the intensity levels check, the user
enters an increment byte in the computer A register with a scale factor of 7, and delta X and
delta Y equal to +7, This produces a series of 45 degree lines on the console display,
replacing the dots. The lines at the left one-third of the display are of a dim intensity,
center one-third, medium intensity, and right one-third, bright intensity.

Increment Byte Entry Feature

Test 3 has an option which enables the user to enter any desired increment byte into the A
register of the computer. The increment will then be displayed at each previous dot location.
This feature is a useful tool to the customer engineer because all the logic circuitry
associated with processing of varied increment bytes can be checked. The 274/1744 logic

associated with processing the following byte characteristics can be checked:
a. Beam on/off.
b. Scale factors 2 through 7.

c. All combination of positive and negative delta X and delta Y values,
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TEST 4: COMMAND TEST PROGRAM

PURPOSE

The command test program checks the ability of the hardware to execute all 1744 jump
commands (i.e., S Jump, Macro Call, P Jump and Return to Main), It checks that the
hardware can detect and process the following bytes: End of Display, Reset, and Increment.

PROCEDURAL DESCRIPTION

There is only one test phase in the command test program. When the test is entered, the
user observes the 274 Console for a given display. A correct display indicates successful
execution of test 4.

TECHNICAL DESCRIPTION

Upon entering the test program, the appropriate commands are sent from the computer to
the controller to enable the sorting of all bytes used in this test into buffer memory. An
execute internal display command is initiated and the console presentation is controlled by

the jump commands. The display conforms to the following pattern:

SSSSSSSSSSMMMMMMMMMMPPPPPPPPPPRRRRRRRRRRE

The letters in proper number and sequence convey the following information:

10 S's successful execution of S Jump
10 M's successful execution of Macro Call
10 P's successful execution of P Jump
10 R's successful execution of Return to Main
1 E detection of End of Display byte (10 E's indicate failure to detect byte)

To better understand how the display is generated, refer to Chronological Description,
Command Test. The chart at the left represents buffer memory locations of Module 0
(location 0 through 409610 or 0 through 100016). Data in the chart identifies the bytes or
byte streams used; hexadecimal characters defining the byte structure are also shown.
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CHRONOLOGICAL DESCRIPTION, COMMAND TEST

©)
©)

®

ONONNO

® O

Q

Reset beam to coordinate DA7 in X and
258 in Y; set medium intensity level.

S JUMP CMD detected; S register
incremented by 1.

S JUMP ADDRESS read out of core;
strobed to Z register, to S buffer, to
S register and addresses core,

S JUMP location; contains the byte
stream for displaying the letter S; S
byte stream repeated ten times.

MACRO CALL CMD detected; S
register incremented by 1.

MACRO ADDRESS read out of core;
strobed to Z register, to S buffer,
to S register and addresses core;
core location of MACRO ADDRESS
stored in P register.

MACRO Location; contains the byte
stream for displaying the letter M;
M byte stream repeated ten times.

P JUMP CMD detected; location stored
in P register, i.e., 6 incremented
by 1 and strobed into the S register
addressing core at this location,

P JUMP ADDRESS read out of core;
strobed to Z register, to S buffer,

to S register, and addresses core at
this location, core location of P JUMP
ADDRESS stored in P register.

P JUMP location; contains the byte
stream for displaying the letter P; P
byte stream repeated ten times.

RETURN TO MAIN CMD detected;
location stored in P, i.e. 9 incre-
mented by 1 and strobed into the S
register addressing core at this
location,

Location contains byte stream for dis-
playing the letter R; R byte stream
repeated ten times.

S JUMP CMD detected; S register
incremented by 1,

S JUMP ADDRESS read out of core;
strobed to Z register, to S buffer,
to S register and addresses core,

-

MODULE 0 CONTENTS

Location (dex)

Q

RESET (802)
X COORDINATE (DAT)
Y COORDINATE (258)

0

S JUMP CMD (1C8)

S JUMP ADDRESS (300)

Q@

END OF DISPLAY (1F8's)
(many)

M's (10 times)

0100

P JUMP CMD (1D8)

*“

END OF DISPLAY (1F8's)
(many

P's (10 times)

0200

88

RETURN TO MAIN CMD
(1FA)

END OF DISPLAY (1F8's)
(many)

S's (10 times)

0300

MACRO CALL CMD (1E8)

MACRO ADDRESS (100)

P JUMP ADDRESS (200)

R's (10 times)

037B

S JUMP CMD (1C8)

S JUMP ADDRESS (D00)

END OF DISPLAY (1F8's)
(many)

E -

0D00

END OF DISPLAY (1F8)

100 EOEEEE -

E's (9 times)

¥*

END OF DISPLAY
(many) (1F8's)

1000

&)

Locations contain the byte stream
for displaying the letter E, once.

END OF DISPLAY byte detected, dis-
play is terminated, will be repeated

once every 25 ms,

*Each * represents many locations.

End of Display bytes fill all of these locations.

If one

of them is addressed due to a malfunction, display will be terminated for the remainder of
the display frame.

**Locations contain the byte stream for displaying the letter E; E byte stream repeated nine

times.
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The byte stream used for generating a single letter M is illustrated below. It is typical of

the b

byt i the-otherletters because it consists only of beam on and off
Increment bytes of varying magnitudes.

BYTE STREAM FOR LETTER M

Hexadecimal Character Type
D04 Increment byte with beam on
D02 Increment byte with beam on
D39 Increment byte with beam on
4C4 Increment byte with beam off
D34 Increment byte with beam on
4CB Increment byte with beam off
DOB Increment byte with beam on
DOD Increment byte with beam on
522 Increment byte with beam off
4DO0 Increment byte with beam off

To determine how test 4 would respond to different troubles, the Set and Clear outputs of

each command flip-flop were alternately grounded (simulating a logical 0 at the ground point)
and the display recorded. These are the results:

TROUBLE CONSOLE DISPLAY

Set Output Grounded:

S Jump - B710/711 °

Macro Call - B750/751 SSSSSSSSSSRRRRRRRRRRE

P Jump - B730/731 SSSSSSSSSSMMMMMMMMMM

Return to Main - B770/771 SSSSSSSSSSMMMMMMMMMM
PPPPPPPPPP

Term Internal Display - B772/773 SSSSSSSSSSMMMMMMMMMM

PPPPPPPPPPRRRRRRRRRR

EEEEEEEEEE
Clear Output Grounded:

Any above flip-~flop Console screen blank
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An analysis of the contents of buffer memory during test 4 will illustrate why specific results
were obtained. The only result that is not readily obvious by examing core contents is the
blank display obtained when any one of the Clear outputs of the flip-flops was grounded.

Under these conditions, the Set output is forced to a logical 1. The Set outputs of all jump
command flip-flops are applied to inverter B405.

The B405 term is needed to enable the Set input AND gate at E200/201 in the Byte Processing

Timing Circuits. Under these conditions, the gate is inhibited by B405 and consequently,
the console screen is blank.

b01,42000 H k03-35




TEST 5: MEMORY DUMP PROGRAM

PURPOSE

The memory dump program enables the user to have the contents of the 1744 Controller
memory printed out on the teletype. He has the option of selecting the first word address
and the number of words in the dump. Hardware must be capable of processing S register

Write and Read Core commands before test 5 can be executed.

PROCEDURAL DESCRIPTION

There is only one test phase in the memory dump program: the dump itself. When the
program is entered, the teletype prints FWA, This is a request for the operator to enter,
via the teletype, the first word address of the transfer. He replies by entering this infor-
mation in hexadecimal. The teletype will then request the number of words desired in the
transfer, with the message, NWDS. This information should be entered in decimal. With
the last input, the program takes over and executes the dump, printing out the information,

in hexadecimal, on the teletype.

TECHNICAL DESCRIPTION

With the input of the necessary information to perform a dump, the hardware executes an
S register Write command (Function Code 2, Write). This command enables 13 bits to be
transferred from the computer A register to the 1744 data interface receivers through the
S buffer to the S register. The address entered into the S register is the one the user
specified by his reply to the teletype message, FWA. The computer next performs a Read
Core operation (Function Code 1, Read). Bytes are sequentially read out of 1744 core,
routed through the Z register, to the data interface transmitters to the computer. A new

core location is read and outputted every 1.67 usec. A reply accompanies each byte transfer.

The computer outputs the received data to the teletype where it is recorded.
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TEST 6: KEYBOARDS TEST PROGRAM

PURPOSE

The Variable Function and/or Alphanumeric keyboards are checked out during test 6. The
ability of the keyboards to be activated or deactivated under program and manual control is
checked along with the ability of the computer to recognize which of the keyboard keys have
been depressed.

PROCEDURAL DESCRIPTION

Test 6 contains a separate checkout procedure for the Variable Function and Alphanumeric
keyboards. Assuming both are to be checked, begin with the Variable Function keyboard.

Prior to entering the test, activate and deactivate the keyboard manually, Leaving the
keyboard deactivated, enter test 6 and observe that the test program could activate it.

Depress the keyboard keys and observe that the keys illuminate and that the 274 Console
displays the bit number associated with the key. After completing the above checks, manually
deactivate the keyboard and exit test 6.

To check out the Alphanumeric keyboard, manually activate and deactivate the keyboard prior
to re-entering test 6. Leaving the keyboard in the activated state, enter test 6 and observe
that the program deactivates the keyboard. At present, the program has the ability of
activating only the Variable Function keyboard. Manually activating the Alphanumeric
keyboard, systematically depress each key and observe that the 274 Console displayed the
proper bit numbers associated with the keyboard 8-bit ASCII code.

Depressing the SELECTIVE SKIP lever switch exits test 6.

TECHNICAL DESCRIPTION

When either keyboard is manually activated, a logical 0 is generated by the ON/OFF. The
activate command is routed throughthe 274 Console to the 1744 Controller, where it is
processed. In the controller, there is logic circuitry that is unique to the ON/OFF status of
each keyboard. This circuitry will be affected by the momentary signal generated by the
switch, and it will change the signal to an activate hold signal for the activated keyboard and

a deactivate signal for the other. The outputs are transmitted to the 274 Console to light driver
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cards in the keyboard logic. The light driver cards associated with the activated keyboard

will generate a ground to that keyboard. This ground will activate the keyboard, illuminating
the ON/OFF lamp. During manualactivation, this is the only way that the lamp can be illumina-
ted. The ON/OFF lamp onthe non-selected keyboard will either become extinguished or remain

extinguished depending on its previous state.

With the current program, only the Variable Function keyboard can be activated by the test
program. This is accomplished by a Function Code 7, Write Command.

After a keyboard has been activated, any key that is depressed will generate a delta keyboard
signal, This signal will be directed through the 274 Console to the controller. Upon receipt
of this input, the controller will generate an interrupt. The computer, in turn, will read
controller status (Function Code 0, Read). Having determined that a keyboard interrupt

has occurred, the computer will read keyboard status (Function Code 7, Read). The status
of the activated keyboard will be placed on the A register lines. The computer will examine
the bit positions associated with the keyboard status input. If it detects a logical 1 in a
specific bit position, it will send a byte stream over to the digigraphics to display the bit
position character(s). The display will be all or part of: 07 06 05 04 03 02 01 00,

On the Variable Function keyboard, the Accept and Reject (green and red) keys are momentary
switches and must be held in the down position to display their respective bit position. The
remaining keys, associated with bits 02 through 15, are latching switches, and need only be
latched in the down position.

The Alphanumeric keyboard utilizes an 8-bit ASCII code to identify a depressed key. The
high-order bit is an Even Parity bit. All the keys activate momentary switches. Unlike the
Variable Function, the key does not have to be held in the depressed position to obtain a

display, because the outputs are strobed into eight flip-flops inthe console keyboard logic.

The ASCII code of the last depressed key is stored at these flip-flops. The contents are changed
whenever a new key is depressed.

It is significant that the keyboard and 274 Console outputs reflect the negated version of the
bit or bits associated with the depressed key.
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TIST 7: ENECUTLES A SERITS O S JUMP COMMANDS

TEST 8: SCISSORING TEST PROGRAM

Improper scissoring will result in the deformation of the display, which takes the following

form:

TEST 9: VELOCITY COMPENSATION TEST PROGRAM

PURPOSE

The velocity test pattern permits adjustments of the 274 console for improved velocity
compensation when W09, Rev D and W07, Rev G are inserted in the console, This test is for
use on the 1744/274, both old and new resets, and on the 3344/274,

DESCRIPTION

Three groups of diagonal lines are displayed, each group representing one of the three
available intensity levels, All three groups have the same byte structure, except for the

intensity bit in the increment bytes.
Each diagonal line is made up of repeated vectors of a single scale factor and increment

size, representing one of the 42 possible combinations available (6 scale factors X T incre-

ment factors).
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A brief review of the structure of the increment byte is useful here. It has the format.

b ff f (&X) (2Y)

where:

b = intensity
fff = scale factor =2, 3, 4, 5, 6, or 7
(AX) = X-increment (4 bits, with sign)
(AY) = Y-increment (4 bits, with sign)

Whenever an increment byte is encountered, the contents of the X and Y interface registers

are incremented as follows:

L. x4 (ax) . 2fff -2

>
I

-2
Lo viay - 2t

=
1

The multipliers are 20, 21, 22, 23 2% and 2% i.e., 1, 2, 4, 8, 16, and 32. Since AX

and AY are four signed bits, then the total number of distinct (positive) increments is

6 X 7 =42, The maximum change in either interface register is therefore 0111, X 32 =
7 X 32 = 224,

Each set of 42 lines is generated by 42 separate reset bytes, followed by calls to the same
basic set of macros. (Recall that beam intensity is established by the reset sequence.) Each
line macro consists of a single type of increment byte (with positive and equal AX and AY),

repeated enough times to give a line approximately 2 inches long, on the diagonal.

The length of lines can be computed from the increment bytes, using the beam-lag factor
which is built into the 274 Console; i. e., whenever one of the interface registers is in-
cremented, the corresponding beam coordinate is inhibited from changing by more than half
of the difference between the new register value and the old beam coordinate, during the

remainder of the current clock cycle (1,67 microseconds).

For example, consider the case of maximum AXN and AY, obtained by using scale factor 7

(multiplier 32) and increments of 32 in both N and Y. The increment byte for this would be:

1111 011 1 01 11
b f f f AN AY
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This increment byte causes the X and Y interface register to be increased by 224, each time

the byte is processed. If several such bytes are processed in succession, starting with

XO = YO = 0 in the registers, the register values and follow-up beam coordinates can be

represented as follows:

Beam Coordinates Change in
Cycle Register Values at End of Cycle Beam Coor.
(AH & AV)
0 0 0 0
1 224 112 112
2 448 (448-112)/2 + 112 168
= 280
3 672 (672-280)/2 + 280 196
= 476
4 896 686 210
5 1120 903 217

It can be seen that AH and AV will approach the maximum of 224 display grid units, which
is the maximum change in the interface registers. Therefore, the upper limit on beam
movement for a single increment byte is approximately (224/200) X 1.4 inches = 1,57 inches
on the diagonal, For this case (fff =7 and AX = AY = 32), two increment bytes are used,
giving a line (280/200) X 1.4 = 1,96 ¥ 2 inches,
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The display pattern is illustrated in the figure below. A line of medium intensity surrounds
the three patterns, as shown:

BRIGHT

MEDIUM

f

NOTE: The frame
consists of four line
segments 7, increment
7, and medium intensity.
All lines contain snap
back at the ends.

SF=3
AX =AY =
SF=2

|
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Eh-EO9

Upper Case Keys

274 CONSOLE

Upper Case Keys

274 CONSOLE

KEY SHIFT | CTRL DISPLAY KEY SHIFT | CTRL DISPLAY
1 07 05 04 00 zZ 06 04 03 01
2 07 05 04 01 X 07 06 04 03
3 05 04 01 00 C 07 06 01 00
4 07 05 04 02 v 06 04 02 01
5 05 04 02 00 B 06 01
6 05 04 02 01 N 06 03 02 01
7 07 05 04 02 01 00 M 03 02 00
) 07 05 04 03 , 07 05 03 02
9 05 04 03 00 ] 05 03 02 01
0 05 04 / 07 05 03 02 01 00
05 04 03 01 ! dep 05 00
- 05 03 02 00 ., dep 05 01
Q 07 06 04 00 # dep 07 05 01 00
W 07 06 04 02 01 00 $ dep 05 02
E 07 06 02 00 % dep 07 05 02 00
R 07 06 04 01 & dep 07 05 02 01
T 07 06 04 02 , dep 05 02 01 00
% 06 04 03 00 { dep 05 03
U 06 04 02 00 ) dep 07 05 03 00
I 07 06 03 00 * dep 07 05 03 01
o 07 06 03 02 01 00 = dep 07 05 04 03 02 00
P 06 04 WRU dep 02 00
LINE TAPE dep 04 01
_Z'EED 03 01 TAPE dep 04 02
TURN 07 03 02 00 TAB dep 93 00
. " ” pu dep 06 04 03 02 01 00
S 06 04 01 00 e dep or 08 -
5 Iy o X OFF dep 07 04 01 00
F 07 06 02 01 EOT dep o 02
G 06 02 01 00 RU dep 02 o
H o5 5 BELL dep 07 02 01 00
r o Py o3 o VT dep 07 03 01 00
" " P o1 " FORM dep 03 02
L 07 06 03 02 e dep 05 03 oL 00
; o7 o5 " 03 o % t dep 07 06 04 03 02 01
ey < dep 05 04 03 02
OUT 07 06 05 04 03 02 01 00 > dep 07 05 04 03 02 01
? dep 05 04 03 02 01 00

‘g 41dV.L
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1744 /274 DIGIGRAPHICS DISPLAY SYSTEM
(DG406F Test No. 6F)

I. INTRODUCTION

A,

IDENTIFICATION

1. Type of Program - Diagnostic test under 1700 System Maintenance Monitor
(SMM17)

2. Computer - CONTROL DATA 1700/SC17

PURPOSE

The digigraphics display system test operates under the control of the 1700
System Maintenance Monitor to verify all of the operating features and graphics
display capabilities of the 1744 Digigraphics Controller and the 274 Digigraphics
Display Console. It also provides graphic patterns for alignment. The test
consists of 8 sections (0-7) selected by corresponding bits set in test parameter.

Sections are executed sequentially beginning with the lowest number selected.

RESTRICTIONS

1. Minimum core requirements - 12K,

2. The test is designed for compatibility with either the 1700 or SC17
processor. Bit 2 of SMM parameter must be set if running on an SC17
processor,

3. Operator intervention is required in the following sections:

a. Section 05 - Pattern Alignment Test (PALTST)

(if alignment is necessary)

b. Section 06 - Scale Factor Test (SCLTST)
(when scale factors are maladjusted)

c. Section 07 - Keyboard Test (KYBTST)
(to check correct functioning of AN/KB and /or VFKB, keys must
be depressed by operator)
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D.

SPECIAL FEATURES -

The following special features are implemented by selectable parameters in

test parameter word 1:

1,
2,

Test may run either buffered (1706 BDC) or unbuffered.

Flexible running time - long or short test implies cycling through 5
times (45 sec) for short or 15 times (1 min. 45 sec) for long (Memory
test).

The current section being run may be terminated and the next selected
section started by light pen picking of the displayed word "NEXT' located
at lower center of CRT (coordinates X = $F69, Y = $900).

Display of error message on 274 console. This feature provides for
display of the first 9 words of the error message on the console, in
addition to the normal error reporting, via A/Q or Teletypewriter,

Optional short error message feature terminates error message after
5 stops. Long error message provides 10 stops to include applicable

register contents.

II. REQUIREMENTS

A, HARDWARE

604-2

1,

Minimum Configuration

17X4 Mainframe

17XX Storage Increment

17X5 Interrupt Data Channel
1744 Digigraphic Controller (4K)
274 Digigraphic Display Console
Target Configuration

The minimum configuration expanded to include:

1706 Buffered Data Channel
274 Digigraphic Display Console with optional:

Alphanumeric Keyboard
Variable Function Keyboard

1711/12/13 Teletypewriter
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3. Maximum Configuration

Thé target configuration expanded to include:
An additional 4K memory module for the 1744 Digigraphic Controller

III. OPERATIONAL PROCEDURE

A. LOADING PROCEDURE

The test must be loaded under the standard SMM17 loading procedures as
test number 6F,

B. PARAMETERS

1, Stop 1
A Q
6F31 Stop/ Jump

A = Test Number, Number of Stops, Type of Stop
Q = Stop /Jump

Bit 0 = Stop to Enter Parameters
Bit 1 = Stop at End of Test Section
Bit 2 = Stop at End of Test

Bit 3 = Stop on Error

/Bit 4 = Repeat Condition

Bit 5 = Repeat Section

Bit 60 = Repeat Test

Bit 7 = Not Used

Bit 8 = Omit Typeouts

Bit 90 = Bias Return Address Display
Bit 10 = Reenter Parameters
Bit 11-15 = Not Used

2, Stop 2
A Q
Testing Interrupt
Modes Line No.
60182000 J
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A = Testing modes in following format:

Bit 0 = Long Test

Bit 1 = Buffered Data Control

Bit 2 = 274 Console Section Selection
Bit 3 = 274 Console Error Message Display
‘Bit 4 = Variable Function Keyboard (VFKB)
Bit 5 = Alphanumeric Keyboard (AN/KB)
Bit 6
~Bit 7
Bit 8-

= Short Error Message

Run in Memory Stack 1
15 = Not Used

Q = Interrupt Line

The interrupt line is selected by setting the bit corresponding to
interrupt line number desired, e.g.: Bit 7 set, interrupt line 7 is
selected. This parameter should not be changed after the initial
parameter stop.

3. Stop 3
A Q

OPR. SEL.
Test Pattern

Test Sections

A = Test Sections

The desired test sections to be executed will be selected by setting
bits corresponding to the section numbers, e.g.: Bit 0 = Section O,
An optional method may be used to select the next section using light
pen picking from the word "NEXT" displayed on the console.

Q@ = Operator Selected Test Pattern

The operator may select a bit configuration of his choice as the final
memory test pattern. If no selection is made, the final memory test
pattern will be $01F8.

C. MESSAGES

Message typeout will not occur if bit 8 of Stop/Jump word is set.
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1, Test title and initial address typeout:

DG406F 1744/274 Digigraphic Test.
IA = XXX, FC

= XX

XXX is the initial address of the test.

XX is the frequency count.

2. Section running typeout:

Running Section XJ

X is section number.

3. End of Section.

A

A Q Q
6F22 Stop/Jump Section/ Return
Word Number Address
4. End of Test.
A Q A Q
6724 Stop/Jump | ool Address

D. ERROR MESSAGES

All errors are in SMM17 format.

error reported.

The return address indicates the origin of the

The error code is divided into two hexadecimal digits, the lower

order digit indicates the error condition while the next significant digit indicates

the error type.

(XXYZ).

Where XX =
'Y =
Z =

For specific error code and maintenance aids,

The uppermost two hexadecimal digits will be the section number

Section Number
Type of Error

Error Condition Code

1. Definition of error types:

Type
0

1
2

60182000 J

Definition

Buffered data channel input

Buffered data channel output

Direct A/Q channel input

see Appendix A,
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Type

> ©.00 9 o oo

B

Definition

Direct A/Q channel output
Controller status data (0-7)
Controller status data (8-15)

Not used

Input and output command/function
Data compare

Register content

Not used

Interrupt

2. Error conditions defined by types:

Type 0 - Buffered Data Channel Input

Code

0

g W N e

6

]
©

Qw >

D

Condition

Not used

External reject on status input (1706)
Internal reject on status input (1706)
Not used

External reject on buffered data input
Internal reject on buffered data input
Not used

Un-terminated buffer transfer
External reject on 1706 function
Internal reject on 1706 function
Buffered data channel input failure

Type 1 - Buffered Data Channel Output

Code

G W N = O

604-6

Condition

Not used

Buffered data channel output failure
Probable memory failure (RUN MEMTSX)
Not used

External reject on buffered data output
Internal reject on buffered data output
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Type 2 - Direct A/Q Channel Input

Code

o

H OO W © o 00 o0 b w N =

!

Condition

External reject on controller status input
Internal reject on controller status input
External reject on direct data input
Internal reject on direct data input
External reject on S-reg input

Internal reject on S-reg input

External reject on P-reg input

Internal reject on P-reg input

External reject on X-reg input

Internal reject on X-reg input

External reject on Y-reg input

Internal reject on Y-reg input

External reject on ID byte search input
Internal reject on ID byte search input
External reject on KYBD status input
Internal reject on KYBD status input

Type 3 - Direct A/Q Channel Output

Code

o

WP © o 30 g b w i -

Condition

External reject on controller function output
Internal reject on controller function output
External reject on direct data output

Internal reject on direct data output

External reject on S-reg address output
Internal reject on S-reg address output
External reject on terminate computer display
Internal reject on terminate computer display
External reject on computer display

Internal reject on computer display

External reject on KYBD function output
Internal reject on KYBD function output
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Type 4 -

Code

Controller Status Data 0-7

Condition

0
1
2

Unexpected  status
Console power off (disabled)
KYBD interrupt did not enable

Type 5 - Controller Status Data (Keyboard)

Code
0

1
2
3

Condition

‘Variable function keyboard did not activate

Variable function keyboard did not deactivate
Alphanumeric keyboard did not activate
Alphanumeric keyboard did not deactivate

Type 6 - Not Used

Type 7 - Input/Output Command/Function

Code

© O N O O W N - O

>

Condition

Status data input not functioning

Input data command not functioning
S-Reg input not functioning

P-Reg input not functioning

X-Reg input not functioning

Y-Reg input not functioning

Search ID byte not functioning

Keyboard status data input not functioning
Reject on clear controller function

Output data command not functioning

Starting I/O address output not functioning

Type 8 - Data Compare

Code
0

1
2
3

604-8

Condition

Memory address error - content incorrect
Incorrect storage word content
Not used

Parity plane test storage error
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Type 9 - Register Content

Code Condition
0 S-register content error
1 P-register content error
2 X-register content error
3 Y-register content error

Type A - Not used
Type B - Interrupt Errors

Code Condition

o

Not used

Internal reject status input

External reject status input

Internal reject KB status input

External reject KB status input

Internal reject CLR INTRPT output
External reject CLR INTRPT output
Internal reject CLR KB INTRPT output
External reject CLR KB INTRPT output
Interrupt failed to CLR

Internal reject - status input after CLR
External reject - status input after CLR
Unexpected interrupt

Reject code stored here for register input
PRI fé.iled to occur

PRI FF failed to enable

H H X QW P> o o o o h w N =

3. Error Message Formats

Parameter entry permits the operator to select long or short error
message formats. All console displayed errors will be short format.
Error display will not appear on console for sections 2, 3, and 4.
Short message format:

60182000 J
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Stops 1 2 3 4 5

A Q A Q A Q A Q A Q
6F58 S/J SS/XY RTA ACT FUNCT EXP DASTA KBSTA MEMADR

Long Message format:

Stops 1 2 3 4 5
A Q A Q A Q A Q A Q
6FA8 S/J SS/XY RTA ACT FUNCT EXP DASTA KBSTA MEMADR
Stops 6 7 8 9 10
A Q A Q A Q A Q A Q

S-EXP S-ACT PEXP P-ACT X-EXP X-ACT Y-EXP Y-ACT ID-EXP ID-ACT

For reject codes stop 3 is the contents of A and Q register.

Glossary:
S/J = Stop/Jump word
SS/XY =
SS = Section
X = Error type
Y = Error condition
RTA = Return address
ACT = Actual word received
FUNCT = = Function code to be performed
. EXP = Expected word
J/  DASTA = Data status word
~ " KBSTA = KYBD status word
’ii{[EMADR = Memory address (1744) or incorrect status bits for status errors
S-EXP = Expected S-register contents, if applicable
S-A,CT = Actual S-register contents, if applicable
P-EXP = Expected P-register contents, if applicable
P-AC’l':‘_ = Actual P-register contents, if applicable
X-EXP = = Expected X-register contents, if applicable
X-ACT = Actual X-register contents, if applicable
Y-EXP = Expected Y-register contents, if applicable
Y-ACT = Actual Y-register contents, if applicable
ID-EXP = Expected ID byte

ID-ACT = Actual ID byte
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E. SECTION DESCRIPTION INDEX

The following is an index of section descriptions:

Tag Name Section Name Section No. Page Running Time
CMDTST Command Test 00 14
BDCTST Buffered Data 01 15

Channel Test

MEMTSO Memory Test 02 16 Long-1 min, 45 sec.
(Stack 0) Short- 45 sec.

MEMTS1 Memory Test 03 19 Long-1 min, 45 sec.
(Stack 1) Short -45 sec.

JMPTST Jump Test 04 19

PALTST Pattern Alignment Test 05 20

SCLTST Scale Factor Test 06 28

KYBTST Keyboard Test 07 30

IV. DESCRIPTION

A. GENERAL

1,

60182000 J

The diagnostic test consists of 8 individually selectable test sections,
designed to test the controller and its associated display console for
proper operating condition. Hardware failures and malfunctions will be
reported as errors using the previously described error message fofmats.
Error message display on the console is an optional parameter selection,
except for Sections 2, 3, and 4.

The selection of 1744 controller memory stack is determined by memory
test section selected (Sections 2 and 3) as follows:

Memory Test Testing Stack
MEMTSO (Sec 02) Stack 0
MEMTS1 (Sec 03) Stack 1

The memory stacks will be tested by writing predetermined patterns in
the selected stacks, reading each location and comparing its contents for
correct pattern.,
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3. Graphic patterns will be displayed on the console for visual checking of
definition and error triangles. Graphic patterns will also be used for

alignments.

4., Common subroutines are provided to satisfy SMM requirements and for
use by test sections as required.

5. Special features are included that provide console display of the number
of the test section running, except for memory tests which are displayed
on the typewriter. The word "NEXT'" is displayed at the lower center of
the display screen which allows the operator to select the next sequential
test section previously selected to be executed.

B. SECTION DESCRIPTION

Each section except 2 and 3 will store alphanumeric macros in upper memory
locations of running stack unless previously stored. The stack is selected by
bit 7, testing mode parameter.

1. Test Section 00 - Command Test (CMDTST).

Commands and functions of the 1744 Controller except internal jumps, are
executed in this section. Responses, storage or register contents are
checked to determine if properly executed. Incorrect responses, register
contents or malfunctions will result in an error being reported. The test
pass frequency is determined by parameter selection for long or short
(long - 10 passes; short - 5 passes). A group of clear/disable functions
are performed to clear the controller, clear and disable all Interrupt
flip-flops (FF), and deactivate all keyboards. Store each memory location
with its own address. The capability of setting a starting address in the
S register is checked by setting the S register to each value 000 to FFF

and reading its contents subsequent to each setting for accurate comparison
to its own value. Data transfer commands are exercised by transferring

data pattern $AAAA to the controller and reading same from controller
memory, and comparing for accuracy. Numerous status inputs are done

and bits checked throughout the section. Reset functions are performed
to provide known X and Y values which permit X and Y registers input

and comparison. Keyboard activation, interrupt FF, enabling, and start
display functions are also accomplished by this section.
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Any malfunction, incorrect data, or status during the performance of the
above commands/functions will cause an appropriate error code to be
reported.

2., Test Section 01 - Buffered Data Channel Test (BDCTST)

This section verifies the proper functioning of the I/O channels. If the
Buffered Data Channel (BDC) is used, data is transferred via BDC to the
1744 Controller, and read back via BDC and compared. If an error
occurs, the same data is read back via A/Q channel and compared. If
this comparison is error free, a BDC input error is reported. In the
event it is not error free, the data is again transferred to the 1744 via
A/Q channel and read back via A/Q channel and compared. If this
comparison is error free, a BDC out error is reported. However, if
an error still exists, a memory malfunction error will be reported.
Therefore, the memory test should be selected and executed.

When test Section 01 is selected and it is determined that the BDC is

not in the system, control passes to the end of section.
3. Test Section 02 - Memory Stack 0 Test (MEMTSO)

This section exercises the 1744 Memory Stack 0, utilizing the following

patterns:
Pattern 0 - Zeros
Pattern 1 - Ones
Pattern 2 - Address Test
Pattern 3 - A-5, Pattern Test
Patter>n 4 - Worst Pattern Test
Pattern 5 - Parity Plane Test
Pattern 6 - Operator Selectable Pattern

(Contents of Q register at last test parameter Stop 4)

The patterns will be sequentially selected and stored in the memory stack
under test, the stack will be read and the contents of each cell compared
for accuracy. Any unexpected variation of the patterns will be reported
as an error to include the address of the failing cell in Q of Error Stop 5.
The long/short test parameter selection will cause the section to be
repeated 5 times for short or 15 times for long test.
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Pattern 0 - This pattern ensures that the stack will successfully
hold zeros ($0000) in each location. Each location is read and
compared for accuracy.

Pattern 1 - This pattern ensures that the stack will successfully
hold ones ($FFFF) in each location. This is verified by reading
and comparing each location.

Pattern 2 - This pattern determines if the stack under test will
hold its own address and additionally ensures that the 1744 S
register can be successfully incremented.

1) Beginning with the first location of the stack each location is
filled with its own address, e.g. (stack 0 = $0000 - $OFFF)
(stack 1 = $1000 - $1FFF),

2) Verification is assured by reading and comparing each

location's contents with its address.

Pattern 3 - The A-5 pattern test ensures that the stack is capable
of holding a pattern of $AAAA and $5555 in adjacent memoty

locations. This is accomplished by filling the stack with alternate
$AAAA and $5555, reading and comparing each location's contents

for accuracy.

Pattern 4 - This pattern determines if the memory stack will
hold the worst pattern which is defined as: $AAAA, $0000,
$5555, $FFFF in 64 adjacent locations and $FFFF, $5555,
$0000, $AAAA in the next 64 adjacent locations, and continuing
this sequence through the last location of the stack.

1) The pattern is developed by filling 4 locations with $AAAA,
$0000, $5555, $FFFF and repeating this pattern sequence

until 64 locations are filled.

2) Fill the next 4 locations with $FFFF, $5555, $0000, $AAAA
and repeat this pattern sequence until 64 locations are filled.

3) Repeat 1) and 2) above until the entire memory stack is filled.

4) After reading and comparing each location, repeat 1) through

3) above except use the complement of indicated patterns.
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f. Pattern 5 - Parity Plane test ensures that the parity plane of the
stack will hold zero and one while the rest of the plane holds the

worst pattern.

1) Fill the stack with the complement of the worst pattern, except
for plane zero which is masked to zeros. This causes worst
pattern to be generated in the parity plane.

2) Each location is read and compared for accuracy.

3) Fill the stack with the worst pattern, except for plane zero which
is masked to zeros. This causes the complement worst pattern

to be generated in the parity plane.
4) Repeat step 2) above.

g. Pattern 6 - This pattern is pre-stored as $01F8 and may be changed
by the operator during parameter entry. To change the pattern the
operator will enter the desired pattern in Q - register at parameter
stop 4.

Test Section 03 - Memory Test Stack 1 (MEMTS1)

This section is identical to test Section 02, except the 1744 Memory
Stack 1 will be tested.

Test Section 04 - Jump Test (JMPTST)

This section ensures the proper performance of the S - Jump, P - Jump,
Macro Call, and Return to Main functions.

The S - Jump is checked by storing the S - Jump byte ($1C8) followed
by the. Jump address, with all other locations filled with $1F8 end of
display byte. Upon executing the jump, an end of display will be detected
causing the generation of a priority interrupt. Input S register and
compare to determine if S register is equivalent to jump address.
Execute for 11 addresses, $0800, $0400, $0200, $0100, $0080, $0040,
$0020, $0010, $0008, $0004, $0002.

The P - Jump, Macro Call,and Return to Main is checked by restoring
macros in 1744 memory and executing macro calls to display 'S - Jump,
P - Jump,and M - Jump. The value of the P register will be checked

for errors. Visual check should be made on display console.

The number of repetitions may be varied by the long/short parameter
selection (long - 10 times; short - 5 times).
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Test Section 5 - Pattern Alignment Test (PALTST)

This section generates and displays graphié patterns for visual scrutiny by

the operator to determine display quality and correct alignment.

a.

The following three graphic pattern, byte stream groups are sequentially
generated in the 1700 processor and transferred to the 1744 controller
memory for display on the 274 console:

1) 5 Dot Pattern
2) D/A Bit Switching Pattern

3) Composite Graphics Pattern (boxes, circles, crosses, diagonals,
alphanumerics, intensity variations, blinking, and non-blinking
functions)

The patterns are displayed sequentially as listed above. However,
the operator may terminate a pattern and cause the next sequential
pattern to be displayed by depressing the light pen switch. To extend
the period of pattern display, the repeat section (bit 5) of the Stop/
Jump parameter should be set.

Pattern Description

1) The 5 - Dot Pattern (Figure 1) consists of 5 small dots displayed.
A hardware adjustment has been made on most 1744 digigraphics
systems to cause the outer dots to be just visible., This adjust-
ment causes graphic dimensions on the console to be slightly less
than the binary equivalence. For example, binary representation
of a 14 inch line is graphically displayed as approximately 13
inches., This adjustment was made to satisfy the standard soft-
ware package design.

CAUTION
If only the center dot is visible, determine whether
the hardware has been adjusted to display inch for
inch; if so, visibility of the center dot only is
correct,

2) D/A Switching Pattern (Figure 2) is a diagonal line from lower
left to upper right with X and Y bit switching markers beside the
line. The line adjacent to the markers should be straight. A
marked variation appearing on the line opposite the markers in-
dicates maladjustment of the associated D/A amplifier. To correct
this condition, adjust D/A amplifiers until the line adjacent to the
markers is straight.

60182000 J



60182000 J

Figure 1.

5 Dot Pattern
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Figure 2. D/A Switching Pattern
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3) The Composite Graphics Pattern (Figure 3) consists of three square
boxes (14 x 14, 12 x 12 and 7 x 7 inches), four circles 1/2 inch
diameter, four circles 2-1/2 inches diameter, two diagonal lines
intersecting at the center and with the corners of the two inner
boxes and terminating at the four corners of the 14 inch box, two
perpendicular lines terminating at the edges of the 14 inch box and
forming four right angles at the center, intensity, blinking and
nonblinking functions indicated in upper half of pattern, and with
alphanumeric characters on both sides. Some incorrect patterns
are shown in Figure 4 which indicates malalignment.

Test Section 6 - Scale Factor Test (SCLTST)

This test section ensures that each scale factor (2 - 7) will provide the
proper unit variation (Figure 5). A horizontal line will be drawn for
each scale factor using the same number of incremental byte of equal
value. A visual examination should determine if correct variation is
attained.

Test Section 7 - Keyboard Test (KYBTST)

This test section consists of two subsection described below, each of
which requires operator intervention to be effectively completed. The
subsections desired must be selected in the test parameter by setting

bit 4 for VFKB or bit 5 for AN/KB, or both for dual keyboard configuration.
The section, however, will exit after a time out period in the event no

further action is taken by the operator.

a. Alphanumeric Keyboard Subsection
The subsection displays as follows:
"HIT RANDOM KEY"
At this time the operator activates a key at random, causing the
corresponding character to be displayed. This character should be
visually checked against the selected key for match, Continue in

this manner until all 64 ASCII subset characters are checked. TUpon

completion of this subsection, it advances to the variable function
keyboard subsection after time out period. I« variable function key-

board is not in the system, it advances to the end of section.
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BRT. BLINKS

MED. NO-BLINKS

DIM.
0123 ABCDEF
4567 GHIJKL
89:== MNOPQR
$)" [sTuvwx

O,
AP YZ,%#
Figure 3. Composite Graphics Pattern
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Figure 4,

Malaligned Composite Pattern

A. Error Triangle
B. Diagonal not through Corner
C. Diagonal not through Center of Circles
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Figure 5.

Scale Factor Pattern
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b. Variable Function Keyboard Subsection

The keyboard activation is accomplished by the section. After key-
board is activated, the keyboard interrupt is enabled which allows the

operator to randomly select one or more keys.

Upon key selection, depress the Accept key (keyboard interrupt is
generated) which will cause the keyboard pattern (Figure 6) to be
displayed with a blinking 'X'" appearing in the corresponding key
position, including the Activate key. All keys other than the Accept
and Reject keys are latching type and will remain activated until
released. The release of latching keys followed by depressing the
Accept/Reject key will cause the removal of the blinking "X'" in the
next pattern display for all released keys. Non-selection by operator
will cause exit to next section after time out.

OOO000e
1000 E
OO000cE

Figure 6. Variable Function Keyboard Display Pattern

(blinking "X'" indicates keys activated)

il
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APPENDIX A

MAINTENANCE ROUTINES

A,

1744 DIGIGRAPHIC CONTROLLER MEMORY DUMP

This routine reads the contents of the 1744 Memory Stack (2048) and stores
it in the buffer area. It also passes control to the line printer or teletype-
writer dump routine for printout.

1. Call - Set P register to IA + $10,

Set A register bit 15 = 1, for teletypewriter, or bit 15 = 0 for
line printer output. Set bit 12 = 0 for stack 0 or bit 12 =1
for stack 1.

Set Q register to $0 for memory location 0-2047, or set Q
register to $800 for memory locations 2048-4096.

2., Execute - RUN/STEP Switch to Run

To dump the complete stack 0 two runs must be made, one for each Q
register setting., To dump the complete stack 1 (same as above) with bit 12

of A register set.

TELETYPEWRITER DUMP

This routine prints the contents of the computer memory on the teletypewriter
from the address specified in the A register to the address specified in the
Q register.,

1, Call - Set P register to IA + 9,
Set A register to FWA,

Set Q register to RUN.
2, Execute - RUN/STEP Switch to Run,

LINE PRINTER DUMP

This maintenance routine prints the computer memory contents specified by
A and Q registers on the line printer.
1. Call - Set P register to IA + $E.

Set. A register to FWA,

Set Q register to’LWA,

2, Execute - RUN/STEP Switch to Run,
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II. ERROR CODES

Error Code is prefixed with section number (XX) when displayed.

Code

XX01
XX02
XX04
XX05
XX0A
XX0B
XXo0cC
XX0D
XX10
XX11
XX12
XX14
XX15
XX20
XX21
XX22
XX23
XX24
XX25
XX26
xXx27
XX28
XX29
XX24
XX2B
XX2C
XX2D
XX2E
XX2F
XX30
XX31
XX32
XX33

604-26

Definition

Ext. Reject - Status Input (BDC)
Int. Reject - Status Input (BDC)
Ext. Reject - Data Input (BDC)

Int. Reject - Data Input (BDC)

Un- Terminated BFR Transfer

Ext. Reject - BDC Function

Int, Reject - BDC Function

Input Failure (BDC)

Input Data Error (BDC)

Output Failure (BDC)

Probable Memory Failure (Suggest running memory test)
Ext. Reject - Data Output (BDC)
Int. Reject - Data Output (BDC)
Ext. Reject - Controller Status Input (1744)
Int. Reject - Controller Status Input (1744)
Ext. Reject - Direct Data Input

Int. Reject - Direct Data Input

Ext. Reject - S Register Input

Int. Reject - S Register Input

Ext. Reject - P Register Input

Int. Reject - P Register Input

Ext. Reject - X Register Input

Int. Reject - X Register Input

Ext, Reject - Y Register Input

Int. Reject - Y Register Input

Ext. Reject - ID Byte Input

Int. Reject - ID Byte Input

Ext. Reject - Keyboard Status Input
Int. Reject - Keyboard Status Input
Ext. Reject - 1744 Function Output
Int. Reject - 1744 Function Output
Ext. Reject - Direct Data Output
Int. Reject - Direct Data Output
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Code

XX34
XX35

XX36
XX317
XX38
XX39
XX3A
XX3B
XX40
XX41
XX42
XX50
XX51
XX52
XX53
XX170
XXT71
XX72
XX73
XXT4
XX175
XX'16
XXT7
XX'78
XX79
XXTA
XX80
XX81
XX83
XX90
XX91
XX92
XX93
XXB1
XXB2
XXB3
XXB4
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Definition

Ext. Reject - S Register Output (ADDR)

Int. Reject - S Register Output (ADDR)

Ext. Reject - Terminate Computer Display

Int. Reject - Terminate Computer Display

Ext. Reject - Computer Display

Int. Reject - Computer Display

Ext. Reject - Keyboard Function Output

Int. Reject - Keyboard Function Output
Unexpected Status

Console Power Off

KB Interrupt FF Did Not Enable

VFKB Did Not Activate

VFKB Failed to De-activate

AN/KB Did Not Activate

AN/KB Failed to De-activate

Controller Status Data Incorrect

Input Data Command Failed

S Register Input Failed

P Register Input Failed

X Register Input Failed

Y Register Input Failed

Search ID Byte Failed

Keyboard Status Input Failed

Reject on Clear Controller Function

Output Data Command Failed

S - Register Output Failed

Memory Location - Wrong Address/Bad Compare
Memory Error - Incorrect Compare

Parity Plane Test - Storage Error

S Register Content Error

P Register Content Error

X Register Content Error

Y Register Content Error

Int. Reject - Status Input (Interrupt processor)
Ext. Reject - Status Input (Interrupt processor)
Int. Reject - Keyboard Status Input (Interrupt processor)
Ext. Reject - Keyboard Status Input (Interrupt processor)
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Code

XXB5
XXB6

XXBT7
XXB8
XXB9
XXBA
XXBB
XXBC
XXBE
XXBF

604-28

Definition

Int. Reject - Clear Interrupt

Ext. Reject - Clear Interrupt

Int. Reject - Clear KB Interrupt

Ext. Reject - Clear KB Interrupt

Interrupt Failed to Clear

Int. Reject - Status Input (after clear interrupt)
Ext. Reject - Status Input (after clear interrupt)
Unexpected Interrupt

PRI Int, Failed to Occur

PRI Int. FF Failed to Enable
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II.

III.

CYBERDATA KEY ENTRY STATION TEST
(Key 060 Test No. 60)

INTRODUCTION

This diagnostic will test the CYBERDATA unique components.

REQUIREMENTS

A,

HARDWARE TESTED

970-8 Key Entry Station Controller

970-8 Key Entry Distribution Unit

970-32 Key Entry Station (CRMT)

970-480 Key Entry Station (CRVT) with 029 Keyboard
970-481 Key Entry Station (CRVT) with TTY Keyboard
FCT701 Remote Multiplexer (CMRC)

FC602 Local Controller (CMLC)

CK115 Receive Only Printer

SOFTWARE

This diagnostic is designed to operate under control of the SMM17 Monitor.

OPERATIONAL PROCEDURE

A,

LOADING PROCEDURE
This diagnostic is loaded using the standard SMM17 monitor test loading procedure:
NOTE

The equipment code used must be the address
of the controller supplying the interrupt.

PARAMETERS

This diagnostic is set to run with a prestored set of parameters. No parameter
changes are required if the prestored list of parameters are valid for the stations
to be tested. To alter the prestored parameters, follow the directions stated in
SMM17 Reference Manual.

The parameter stops are as follows:

First stop (overflow light on)
(A) = 6031 - test ID stop
(Q) = Stop/Jump parameter
Second stop
(A) = Sections to run (prestored as 0027)
(Q) = Interrupt line - interrupt line 7 = bit 7, etc. (prestored as 0100)
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Third stop ;
(A) = Number of controllers to be tested (prestored as 0001) (maximum of 8)

(Q) = Number of lines to print in Section 6 (prestored.as 0028)

The number of remaining stops, is dependenf on the number of controllers to be
tested. The format of the remaining stops is as follows:
(A) Bits 8 through 15 = stations to be tested, where:
~ Bit 8 = Station 0, etc.
(A) Bits 0 through 7 = stations containing 480 character terminals.
Example: If station 5 is a 480 character terrhinal, set bit 5 in the A register.
(Q) = Equipment code of the controller to be tested.

The previous stop will continue until all controllers have been entered.

If section 6 is selected upon entry and before execution, the following printout

will occur:

Enter Printer Equipment Number in A Register. A stop will occur to allow

this entry.

SECTION DESCRIPTION INDEX

Section O Controller Test

Section 1 Output Worst Pattern

Section 2 Output All Characters and Character Positioning

Section 3 Input from Keyboard and Display

Section 4 Input from One Station Output to Another

Section 5 Plasma Matrix Check

Section 6 Receive ONLY Printer Test

Section 7 Input from Keyboard and Display with Code Conversion for 970-481

Section 8 Input from One Station Output to Another with Code Conversion for
970-481

IV OPERATION COMMUNICATION

A.

605-2

MESSAGE FORMATS
1. Error Messages

All error message displays use the standard SMM17 error message format:

A Q A Q AQ...... AQ
60X 8 Stop/Jump- Section/  Return (See Individual
Parameter Error Address Error Message)
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MESSAGE DICTIONARY

Error Program
Code Tag Name
Entry Error

01 PARENT

Reject Error

02 INTPRO
10

Reject Error

03 INTPRO
10

Reject Error

04 INTPRO
IO

Reject Ervror

05 INTPRO
IO

Status Error
06 SECO0

Status Error
07 SECO

60182000 P

Message

Parameter entry error, retry

A3 =Sections

Q3 =Interrupt line

A4 =Stations to test

Q4 =Stations containing 480
character displays

Internal reject oninput

A3 = A register contents

Q3 =Q register contents

A4 = Address of calling program
Q4 =Not used

External reject oninput

A3 = A register contents

Q3 =Q register contents

A4 =Address of calling program
@4 = Retry count

Internal reject on output

Same as 02

External reject on output

Same as 03

Status error
A3 =Actual status
@3 =Expected status

Clock status did not clear when clear

controller was executed

605-3 l



605-4

Error Program

Code Tag Name

Data Error
08 INPCHK

Parity Error
09 10

Character Lost

0A 10
Break
0B 10

Status Error

oC INTPRO

Status Error

0D ' INTPRO

False Interrupt

OE INTPRO

Time Out

OoF SECO

Status Error

10 10
SEC2

Message .

Input word not équal to expected word
A3 =Actual data

Q3 =Expected data

A4 = Not used

Q4 =Equipment number

Parity error

A3 =Input word

Q3 =Equipment Address
A4 = Line address

Q4 =Character address

Character lost

A3 =Input word

Q3 = Equipment address
A4 = Line address

Break condition devected

A3 =Input word

Q3 = Equipment address

A4 = Line address

Q4 = Character address

Interrupt received, clock status not set

Clock status did not clear with clear interrupt
Clock interrupt occurred when disabled
Controller time out. No clock status

No character request status

A3 =Input word
Q3 = Equipment address
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Error Program

Code Tag Name Message
11 PARENT Character ready did not clear on input
A3 = N/A

Q3 = Equipment address

V DESCRIPTIONS

A. GENERAL

The diagnostic performs various tests on the CYBERDATA Key Entry Controller and i

Stations. The test sections to be run are selected via the parameter entry routine.

Common subroutines include: parameter entry, error reporting, interrupt

processing, and the input/output driver.

B. SECTION DESCRIPTIONS

1.

60182000 P

Section 0 - Controller Test

This section checks the operation, status, and functions of the controller.
Controller status is read and the protect status is checked. A message

is printed on console teletype and all selected stations if protected.

The clock status is then checked. If it is not set, program waits 40 milli-
seconds for clock status to set. If clock does set in the prescribed time,
ERROR "F'" is generated. When clock status is detected, a clear controller
is attempted (no rejects expected). ERROR '7" is generated if clock status
does not clear when clear controller is attempted. ERROR ''6'" is generated

if any status other than protected or clock is received.

NOTE
[f clock status does not set in the prescribed
time, the test is terminated.
Section 1 - Output Worst Pattern

This section outputs the U+U" pattern as a worst condition test. The operator
must observe the pattern displayed to determine proper operation. One page
is sent to all selected stations using character positioning. A 480-character
buffer is built at INIT. The clear command is issued to all selected stations
and the I/O driver is scheduled.

Re-entry is performed after completion of buffer and repeat section is tested.
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Section 2 - Output All Characters and Character Positioning

This section will transmit the alphanumeric repertoire. The first page con-
sisting of every other character of the repertorie is written. The second page
uses the character positioning mode of operation to fill in the blanks. The
erase line feature is used to clear the screen upon completion (bottom to top).
It will be necessary for the operator to monitor the display to determine proper

operation. Repeat conditions are checked between pages.

A 480-character buffer is built at INIT. The clear command is issued to all
selected stations,and the I/O driver is scheduled for each page and the erase

line functions, bottom to top.
Section 3 - Input from Keyboard and Display

This section requires the operator to exercise the keyboard. Characters
received will be returned and displayed. The operator must determine proper

operation. Operating the "INT'" key will terminate the section.

The "Input'' message buffer is scheduled for the I/O driver. Upon completion,
the input word table is monitored for data received. When data is received it is
checked to determine code type. The alphanumeric repertoire is saved in a
single character buffer. Special key codes will generate the appropriate message

buffer. The "INT'" key will terminate the section and schedule the I1/O driver.
Section 4 - Input from One Station Output to Another

This section receives data {rom any station and will display the data on any
other station. The first two characters received will determine the station
to which the data will be sent. Operating the ""INT' key will terminate this

section.

The message "THIS IS XX OUTPUT TO'" is scheduled for the I/O driver. Upon
completion, the input word table is monitored for data receivéd. The first two
characters received will be saved in the routing table which will be used as the
destination station for data received from this station. When data is received,
it is checked to determine code type (same as Section 3). The "INT'" key will

terminate the section. All buffers, when generated, will schedule the 1/O driver.
Section 5 - Plasma Matrix Check

This section will print characters which will use all matrix positions of the
plasma display. One page each of the characters H, I, and number sign will
be printed. Each page is terminated by the "INT" key.

A 480-character buffer is built at INIT. The clear command is issued to every
selected station. The I/O driver is scheduled with the first page. When the
"INT'" character is received,the next page is scheduled until the three pages are

complete. Repeat condition is checked after each page.
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Section 6 - Remote Printer Test

This section performs various functions on the remote printer to verify its

operation.
Upon entry, the following message will be printed on the console writer:

RESET PRINTER AND
ENTER PRINTER EQUIPMENT CODE IN A REGISTER

Only one printer may be tested at a time. If it is desirable to test another

printer, the parameter stop must be re-entered.

After the entry of the equipment code, the test will set tabs and print a
message using the TAB function., The tabs are then cleared,and the TAB
function is used to print a message. An alphanumeric pattern is printed and
shifted to verify all characters are printable. The number of lines to be

printed is selected in the initial parameter entry (Q4).

During all character outputs, the echo check is made and the character is

verified, If an error should occur, Error 8 is reported.

Other errors reported by this section include the Reject errors (2, 3, 4, and
5), Parity (9), Character Lost (A), Break (B), and Modem error (12).
Section 7 - Input from Keyboard and Display

This section is the same as Section 5 except a code conversion takes place
between the input and output routines.

Section 8 - Input from One Station Output to Another

This section is the same as Section 4 except a code conversion takes place

between the input and output routines.
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C.

605-8

SUBPROGRAM DESCRIPTION

The subprograms used by this diagnostic, with the exception of the I/O driver, are
used primarily for interface to SMM17,

1. PARENT

The parameter entry routine allows the operator to select the tests which are
applicable to his system and situation. Failure to select at least one section,
an interrupt line, and at least one controller will result in error code 1 being
reported. After the error is reported, the routine will initialize and return
for a retry.

2. SECSEL
The section select routine will transfer control to the selected sections, one

at a time, until all sections have been completed, After completion of all
sections, control is given to the end test routine,

3. ENDTES

The end of test routine will check the stop at end of test parameter. If bit 2 of
the Stop/Jump word is set, a stop will occur in accordance with SMM17 require-
ments. After the stop, bit 6 will be tested to determine if repeat test is desired.

4. REPTES

The repeat test routine will reinitialize the section seleet routine and check
the Stop/Jump word for re-enter parameters (bit 10) and stop to enter

parameters (bit 0), If both are set, a parameter stop will occur.
5. REPSEC

The repeat section routine will stop at the end of a section if bit 1 of the Stop/
Jump word is set. If not set, control is given to the next section via the section
select routine.

6. REPCON

The repeat conditions routine will check bit 4 of Stop/Jump word. If set, the
previous conditions will be repeated.

7. ERRRPT

The error reporting routine reports all errors detected by the diagnostic. Errors
are reported in accordance with SMM17 procedures. This routine also contains
the error data table (ERRDAT).
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8. INTPRO

The interrupt processor will read and save controller status. The clock enable
flag is checked, and ERROR E is reported if clock was not enabled when the
interrupt occurred. The I/O driver is entered via the return address (IA+5).

The exit from this routine will be to the exit interrupt handler located in SUMMIT.

9. 10

The input/output driver is completely interrupt driven and performs all data
transfers in the character positioning mode. This routine is scheduled by the
various sections via the enable interrupt routine and is entered when the

interrupt is received by the interrupt processor (INTPRO).

The driver reads station status from all selected stations. The status word is
saved in the status word table, and character ready status is checked. If char-
acter ready is set, parity error, character lost, and break status are examined.
These errors are then reported, if present, as ERROR 9, ERROR A, and
ERROR B,respectively. The output word table is checked for activity. If the
output buffer is active, the driver will send the line address from LAD, the
character address from CAD, and one word from the data buffer. The line
address, character, and buffer addresses are updated. First word and last
word addresses are compared. If addresses are equal, OUTWD is cleared

(not active). Exit is accomplished by enabling interrupts and returning to the

monitor.

VI APPLICATIONS
A. HUNG CONDITIONS

This diagnostic is entirely interrupt driven, therefore, interrupt failure will cause

a hung condition waiting for I/O to complete.

Failure of the character ready status to clear will cause a hung condition at program
tag DUMIN. A dummy input is performed to clear character ready status. If this

status does not clear, the diagnostic continues to try.

B. NO OUTPUT

If the diagnostic appears to be operating normally but nothing is displayed, the
probable cause is the interrupt speed. The clock period cannot be less than one
character time (that is, at 1200 baud, the clock period cannot be less than 9.1
microseconds). In a checkout environment, the jumper options mayv not be selected

properly.
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IA+5

INITIAL CONTROL INITIAL
AFTER LOADING CONTROL
FROM SMM
INIT
INITIALIZE
DIAGNOSTIC
ENTRY FOR
RESTART

GET AND
VALIDATE
TEST
PARAMETER

ENTRY FROM
SECTIONS

GO TO NEXT
SELECTED
SECTION
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INITIALIZE ROUTINE (INIT)

GET 1A AND FC NIT
AND CONVERT
TO Ascil

INITA

INIT2

TYPE
NAME IA,
AND FC

SET UP
RTN FOR
PARENT

4

RETURN TO
- MONITOR
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REPEAT SECTIONS ROUTINE (REPSEC)

REPEAT
SECTION

EXIT TO LAST
SECTION

EXIT TO NEXT
SECTION
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INTERRUPT PROCESSOR (INTPRO)

( START >

Y

SAVE EXIT
VALUE AND
A REG.

YERIFY
INTERRUPT
SELECTED

ERROR E

/ INTSTA /

READ
STATUS
AND SAVE

VERIFY ™
INTERRUPT
STATUS SET

CLRINT

CLEAR 1
INTERRUPT

INTERRUPT
STATUS
CLEAR

YES

ERROR D

EXITTO
MONITOR

60182000 P



INPUT/OUTPUT DRIVER (10)

< START )

CLEAR
STATION
NUMBER

READ INCREMENT
STATION STATION
EQ. NUMBER NUMBER

ALL
STATIONS
DONE
?

EXIT TO
CALLER

SEND

T DATA

IS
OUTPUT
BUFFER
ACT.
?

IS

SAVE STATION ff:g SEND
DATA 480 CHARACTER
ADDRESS ADDRESS

?
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CLEAR TABLE ROUTINE (TABCLR)

‘ START ’

GET
DISPLAY
TYPE

480
SELECTED

?

NO

CLEAR
LINE
ADDRESS

y

CLEAR
CHARACTER
ADDRESS

IS
TABLE
COMPLETE
?

NO

EXIT TO
CALLER
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SECTION O (SECO)

START CLEAR
CONTROLLER

READ
CONTROLLER
STATUS

READ
CONTROLLER
STATUS

ERROR 7
| CLOCK STATUS

DID NOT CLEAR |

BIT
3 CLEAR ?

PRINT
PROTECTED
MESSAGE

T

READ SELECT
CONTROLLER | CLOCK
STATUS INTERRUPT

INTERRUPT
OCCUR

EXIT TO
SECSEL
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SECTION 1| (SECI)

< START ’

A

BUILD
DATA
BUFFER

\

CLEAR
10 STATIONS

[ seno ()

to PAGE OF

REPEAT _
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SECTION 2 (SEC2)

=0

BUILD
DATA
BUFFER

Y

CLEAR
STATIONS

SEND
10 PAGE OF
DATA

CONDITION
?

SEND
SECOND
PAGE OF

DATA
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SECTION 3 (SEC3)

‘ START }

SEND
10
MESSAGE
INPUT ;
10
WORD
0 CHARACTER SEND 0
READY CHARACTER
WAS
IT "INT NO
SEC3 CHARACTER

?
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SECTION 4 (SEC4)

SEC405
CONVERT

SEC417

SCAN INPUT
TABLE
INWD

STATION TO
SEC4 DECIMAL
INITIALIZE
SECTION 4
y
CONVERT
STATION TO
ASCl1

SEC402
SET UP
BUFFER
ADDRESSES
FOR MESSAGE

SEC407

SEND
STATION
NUMBER TO

STATION

IS
INPUT
PRESENT

SEC425

EXIT TO
WAIT DONE
SEC414
SET UP BUFFER
ADDRESSES

FOR MESSAGE

CONVERT TO
HEX AND SAVE
AT ROUT

RETURN WHEN
OUTPUT DONE

EXIT TO
WAIT DONE

SEC403
SCAN EQUAD
TABLE FOR VALID
EQUIPMENT RETURN WHEN
CODES OUTPUT DONE

60182000 P

IS

CHARACTER
SECOND

SEC430

CONVERT TO HEX,
ADD TO ROUT,
AND SAVE
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SEC434

SET UP BUFFER
ADDRESSES FOR
CHARACTER.

CHARACTER
THE INT

'SEC435

SET UP BUFFER
ADDRESSES FOR
SELECTED
MESSAGE

| 605-24

SECTION 4 (SEC4)

2

SEC438

SET UP BUFFER
ADDRESSES FOR
INT MESSAGE

WAIT BUFFER
NOT BUSY

IS

SECTION
SET
?

EXIT TO
MONITOR
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SECTION 5 (SECS)

START

$@

BUILD A
480 CHARACTER]
BUFFER

-

SEND

PAGE

OF H
BUILD A
480 CHARACTER
BUFFER

INT
RECEIVED

?

seno (1)

PAGE
oF #

CHECK
REPEAT
CONDITION

YES

INT
RECEIVED
?

BUILD A
480 CHARACTER

BUFFER

SEND
PAGE
OF 1

CHECK
REPEAT
CONDITION
?

CHECK
REPEAT
SECTION
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DIGIGRAPHICS IV CONSOLE (GPGT)

INSTRUCTION MACROS

The macros described in this section are used to generate the GPGT Display Code

Interpreter (DCI) instructions in tests GTO, GT1l, GT2, GT3, and GTS6.

the macros appear in a different form from one test to the next.

Some of

The macro

definition in the front of each test designates which form of a macro is used by

that test

instructions to generate DCI instructions.

to the left should not be used.

tests in

A.
1.

60182000 M

a future revision.

GPGT DISPLAY FILE

Null Instruction
NULL

Relative Jump

JMPR A (where A
Indirect Jump

JMPI A (where A
Direct Subroutine Entry

SRED A (where A
Indirect Subroutine Entry

SREI A (where A
Relative Subroutine Exit

SRXR A (where A
Indirect Subroutine Exit

SRXI A (where A
Execute Instruction

EXCI A (where A
Control Word

CW A, B, S, W

is

is

is

is

is

is

is

the

the

the

the

the

the

the

All changes made to the tests mentioned above must use these macro

Macros designated with an asterisk ()

No parameters required

relative address tag)
indirect add?ess tag)
direct address tag)

indirect address tag)
relative address tag)
address tag)

indirect

indirect address tag)

where A is the relative address tag
B is the blink bit (0 or 1)
S is the enable scissor bit (0 or 1)
W is the execute scissor bit (0 or 1)

Their macro definitions are to be deleted from the
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10. Move Beam Delta X
MBX X (wher<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>