@5 60461920

CONTROL

DATA
(
MSL 153/155 IOU
Test Descriptions
(
LL]
LL]
4 a%
LL]
& o
LLI
\

-III// / Control Data

Computer Systems




MSL 153/155
IOU Test Descriptions

Reference

This product is intended for use only as
described in this document. Control Data
cannot be responsible for the proper
functioning of undescribed features and
parameters.

Publication Number 60461920



Manual History

Technical changes and additions are indicated by vertical change bars in the margins.

Revision CIP Level Date

A Manual May 1986
released.

B L678 April 1987

C L688 September 1987

D L700 April 1988

E L710 August 1988

F 727 May 1989

G CIP L757 September 1990

H L765 January 1991

J L780 August 1991

K L780C March 1992

Revision K of this manual adds support for the CYBER 970 and 972 computer systems.
This edition obsoletes all previous editions.

Revision letters I, O, Q, S, X, and Z are not used.
©1986, 1987, 1988, 1989, 1990, 1991, 1992 by Control Data Corporation

All rights reserved.
Printed in the United States of America.

2 MSL 153/155 Test Descriptions Reference 60461920 K



Contents

About This Manual .................. 5 MRT44 - Maintenance Register
C " 5 Test.....oovivii i 2-18
?nvefl 10NS o TPM44 — Two-Port Multiplexer
Disclaimer ......................... 6 Test . oo oo oo 2.95
Related Manuals .................... 6 Isolation Diagnostics ............. 2-30
Submitting Comments .............. 8 FII44 — Fault Isolation Program . 2-30
Ordering Manuals .................. 8
AT478-D 10U and Associated
AT478-A/B/C, AT481-A/B 10U and Equipment........................ 3-1
Associated Equipment ............ 1-1
LDT - Long Deadstart Sequence .. 3-1
LDS - Long Deadstart Sequence .. 1-1 QLT42 - Quick Look Test......... 3-5
EDS4 - Extended Deadstart PMT42 - PP Memory Test 1 ...... 3-7
i?;‘;‘eme' SO ig EXT42 - Execution Unit Test . .. .. 3.9
QLT4 - Quick Look Test .......... - PMU42 - PP Memory Test 2 .... 3-11
PMT4 - PP Memory Test 1....... 1-8 CHD42 — Channel Test .......... 3-14
EXT4 - Execution Unit Test ..... 1-10 CMAA42 — Central Memory Access
PMU4 - PP Memory Test 2 ..... 1-12 TSt . .o 3-16
CHD4 - Channel Test ........... 1-15 MRA42 — Maintenance Register
CMA4 - Central Memory Access Access Test..................... 3-18
Test....oo oo 1-17 MRT42 - Maintenance Register
MRA4 - Maintenance Register Test. ..o 3-19
Access Test..................... 1-19 DST42 - Display Alignment Test . 3-26
MRT4 - Maintenance Register CRA42 - Clock and Remote
Test....oooviiiii . 1-20 Access Test. ..o 3-28
DST4 - Display Alignment Test .. 1-26 TPM42 - Two-Port Multiplexer
CRA4 - Clock and Remote Access Test. ... 3-30
Test......oooiiii i, 1-28 TPA42 — Two-Port Multiplexer
TPM4 - Two-Port Multiplexer Test....covviiieii . 3-34
Test. ... 1-30 Isolation Diagnostics ............. 3-39
TPA4 - Two-Port Multiplexer FI142 - Fault Isolation Program . 3-39
Test (Standalone)................ 1-34
Isolation Diagnostics ............. 1-39 .
FII4 - Fault Isolation P 1-39 CYBER 2000 I0U and Associated
— tault Isolation Trogram ... 1- Equipment........................ 4-1
AT511-A/AT512-A IOU and LDX - Long. Deadstart Sequence .. 4-1
Associated Equipment............ 2-1 QLT46 - Quick Look Test......... 4-4
PMT46 — PP Memory Test 1 ...... 4-6
LDX - Long Deadstart Sequence .. 2-1 EXT46 - Execution Unit Test ... .. 48
QLT44 - Quick Look Test......... 2-4 PMUA46 — PP Memory Test 2 ... 4-10
PMT44 — PP Memory Test 1 ...... 2-6 CHD46 - Channel Test .......... 413
EXT44 - Execution Unit Test ..... 2-8 CMA46 — Central Memory Access
PMU44 - PP Memory Test 2 .... 2-10 N 4-15
CHD44 - Channel Test .......... 2-13 MRA46 - Maintenance Register
CMA44 - Central Memory Access Access Test..................... 4-17
Test.......ooiiiiiiiiiiL 2-15 MRT46 - Maintenance Register
MRA44 - Maintenance Register Test. ..., 4-18
Access Test..................... 2-17 TPM46 — Two-Port Multiplexer

Test.....cooiiiiiii .. 4-25

60461920 K Contents 3



Isolation Diagnostics ............. 4-30 IP14/1P142/1P144/1P146
FII46 - Fault Isolation Program . 4-30 DMA-Enhanced IPI Channel
Adapter........................... 7-1
ISI4/1S142/1S144/1S146 Section Descriptions .............. 7-1
DMA-Enhanced ISI Channel
Adapter ........................... 5'1 SAT4 Small Computer System
Section Desecriptions .............. 5-1 Interface Adapter Channel....... 8-1
Section Descriptions .............. 8-1
CCA4/CCA42/CCA44/CCA46
onA-Enhanced CYBER 170 g  1P25/1P252/1P254/1P256 IPI 25-MB
anne apler.............onnnn i Channel Adapter.................. 9-1
Section Descriptions .............. 6-1 Section Descriptions .............. 91
Glossary ................ ..., A-1
Figures
1-1. Auto-Answer Test Connections . 1-29 3-2. Monitor PP Map ............... 3-40
1-2. Monitor PP Map ............... 1-40 3-3. Parity Error Buffer ............ 3-41
1-3. Parity Error Buffer ............ 1-40 3-4. Invert Parity Error Buffer ..... 3-41
1-4. Invert Parity Error Buffer ..... 1-41 3-5. Control and Data Error ........ 3-42
1-5. Control and Data Error ........ 1-42 4-1. Monitor PP Map ............... 4-31
2-1. Monitor PP Map............... 2-31 4-2. Parity Error Buffer ............ 4-32
2-2. Parity Error Buffer ............ 2-31 4-3. Invert Parity Error Buffer ..... 4-32
2-3. Invert Parity Error Buffer ..... 2-32 4-4. Control and Data Error ........ 4-33
2-4. Control and Data Error ........ 2-33
3-1. Auto-Answer Test Connections . 3-29
4 MSL 153/155 Test Descriptions Reference 60461920 K



About This Manual

This manual describes the CDC® CYBER 960, 962, 970, 972, 990, 990E, 992, 994,
995E, and 2000 Input/Output Unit (IOU) test. Procedures for using this test are
provided in the MSL 153/155 IOU Test Procedures Reference Manual listed under
Related Manuals.

This test description references level 1 through 3 diagrams (refer to AT478-A/B/C/D,
AT481-A/B IOU and Associated Equipment Theory/Diagrams Hardware Maintenance
Manual, and AT511-A/AT512-A and CYBER 2000 IOU and Associated Equipment
Theory/Diagrams Hardware Maintenance Equipment, listed under Related Manuals).
The terms and labels on these block diagrams have been used throughout the test
documentation to provide the user with a means of quick and uniform reference.

NOTE

It is assumed and planned that the user of program descriptions will have an in-depth
understanding of the processor logic; including familiarity with all levels of the
Multi-Level Block Diagrams.

Conventions
The following conventions are used in this manual:

® Technical changes and additions are indicated by change bars and are correlated
with the revision of the page on which they occur. Other changes, such as editorial
and pagination, are not identified by change bars, but may be included as part of a
revision.

® When the word "press" is used in an instruction, it tells you to press the named
key or keys.

For example, when you see the instruction:
Press Enter
you should press the key labeled Enter on your keyboard.

® When the word press precedes a string of key names that are separated by hyphens
(for example Ctrl-Alt-Del), it means that you should press the keys listed
simultaneously.

For example, when you see the instruction:
Press Ctrl-Alt-Del
you should press the keys labeled Ctrl, Alt, and Del simultaneously.

® Boldface type is also used when identifying equipment panel nomenclature.

® User input and computer output are printed in a non-proportional typeface that
simulates computer output.

When the word "type" is used in an instruction, it tells you to type in the following
word.

For example, when you see the instruction:
Type TEST
you should type the letters T E S T in sequence.
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Disclaimer

This product is intended for use only as described in this document. Control Data
cannot be responsible for the proper functioning of undescribed features or undefined

parameters.

Related Manuals

Publication

Control Data Publication Number
Maintenance Software Library (MSL 15X) Reference Manual 60456530
MSL 150 — Model Independent Test Descriptions 60469390
AT478-A/B/C/D, AT481-A/B I0OU and Associated Equipment 60463540
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AT511-A/AT512-A and CYBER 2000 I0U and Associated Equipment 60000235
Theory/Diagrams Hardware Maintenance Equipment
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CYBER 960 Series and 970 Series System Troubleshooting Guide 60000122
CYBER 2000 System Maintenance Guide 60000334
CYBER 960 Series and 970 Series Maintenance Software Reference 60000292
CYBER 180 Model 990 Maintenance and Parts 60462150
CYBER 180 Model 990 Central Memory Maintenance and Parts 60458260
CIP Reference Manual, CYBER 180 Model 810, 830, 815, 825; 60000417
CYBER 810A, 830A Computer Systems
CIP Reference Manual, CYBER 180 Model 835, 845, 855; 60000418
CYBER 840, 850, 860 Computer Systems with IOU AB115A
CIP Reference Manual, CYBER 180 Model 845, 855; 60000419
CYBER 840, 850, 860 With IOU AT478A/AT481A;
CYBER 840A, 850A, 860A, 870A, 990, 990E, 995E Computer
Systems
CIP Reference Manual, CYBER 960, 970, 994 Computer Systems 60000420
CIP Reference Manual, CYBER 962, 972, 992 Computer Systems 60000421
CIP Reference Manual, CYBER 170 Model 865, 875; 60000422
Non-Model 8XX/9XX Series Computer Systems
CYBER 2000 System Console User Interface/CIP Reference Manual 60000539
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Submitting Comments

Control Data welcomes your comments about this manual. Your comments may include
your opinion of the usefulness of this manual, your suggestions for specific
improvements, and the reporting of any errors you have found.

You can submit your comments on the comment sheet on the last page of this manual.
If the manual has no comment sheet, mail your comments to:

Control Data

Technical Publications ARH219
4201 Lexington Avenue N.

St. Paul, MN 55126-6198

Please indicate whether you would like a written response.

If you have access to SOLVER, the Control Data facility for reporting problems, you
can use it to submit comments about the manual. When entering your comments, use
NVO (zero) as the product identifier. Include the name and publication number of the
manual.

Ordering Manuals
To order a Control Data manual, send an order form to:

Control Data

Literature and Distribution Services ARHLDS
4201 Lexington Avenue N.

St. Paul, MN 55126-6198

To obtain an order form or to get more information about ordering Control Data
manuals, write to the above address or call (612) 482-3800 or 482-3801, or FAX your
inquiry to (612) 482-3813. If you are a Control Data employee, use the Controlnet
number 235-3800, 235-3801, or 235-3813.
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AT478-A/B/C, AT481-A/B 10U and
Associated Equipment 1

LDS - Long Deadstart Sequence

The Long Deadstart Sequence (LDS) is a quicklook program that resides in read-only
memory (ROM) attached to upper core of logical PP00 memory (6000 through 7777g). It
is possible to select any physical peripheral processor (PP) as logical PP00 by entering
the RB x and RP xx commands from the keyboard. Initiating long deadstart sequence
sets the following conditions:

® A master clear is issued to all PPs and all error status bits cleared.

® PPO0O is forced to read the test program stored in ROM.

® PP00 address is forced to 6000g.

® A PP register display is brought up on the right-hand side of the screen.

While LDS is executing, certain error status bits are monitored to determine if the
hardware failure has been detected. If a hardware failure is detected, a message is
displayed below the PP register. If LDS does not detect a hardware failure, the
Extended Deadstart Sequence (EDS4) is loaded and executed.

Each error stop is indicated by a unique P register address. The customer engineer
(CE) determines what error condition was detected by examining the P register display
and referring to the error code directory or to Structured Analysis Method (SAM) lists.
Refer to the appropriate Standardized Maintenance Approach Quick Reference (SMAQR)
manual.

When execution of LDS is finished, the Short Deadstart Sequence is initiated using the
program currently displayed on the screen.

LDS TESTS

LDS performs the following sequence of tests:
1. Arithmetic Unit Test

2. PP00 Memory Test (up to location 5777g)
3. One Word Channel Test

4. Block I/O Transfer Test

5. Block I/O Transfer with Conversion Test
6. PP01 Through PP04 Memory Test

7. Multi-PP Arithmetic Unit Test

8. LDS Bit Test

The following paragraphs briefly describe these tests.

60461920 K AT478-A/B/C, AT481-A/B 10U and Associated Equipment 1-1




LDS - Long Deadstart Sequence

Arithmetic Unit Test

The tests performed by the Arithmetic Unit Test are described in the following table.

Test Description
Unconditional Jump Checks execution of the 03 instruction and the lower 6 bits
Test of the d portion of the instruction. Error stops are:

— on 0300 or 0377 instruction for single Q bit failure.

-~ indicated by hardware timeout counter error for a
multiple Q-bit failure or P register failure.

Conditional Jump Test Checks instructions 04 through 07 with A equal to 0, A
equal to 1, and A equal to minus 0. Error stops are on 03
through 07 instructions.

1x Instructions Test Checks instructions 10 through 17 using lower 6 bits of A
register. Error stops are on branch instructions.

2x Instructions Test Checks instructions 20 through 25, arithmetic operations in
A with all 18 bits, and shift network. Error stops are on
branch instructions.

3x Instructions Test Checks instructions 30 through 37 using lower addresses of
PP00 memory for store instructions. Error stops are on
branch instructions.

4x Instructions Test Checks instructions 40 through 47 and all 16 bits of Q
register. Lower addresses of PPO0 memory is used to check
restore capability. Error stops are on branch instructions.

5x Instructions Test Checks instructions 50 through 57 with and without Q flag
set. Error stops are on branch instructions.

13x Instructions Test Checks execution of instructions 130 through 137 with 16-bit
operands. Error stops on branch instructions.

14x Instructions Test Checks execution of instructions 140 through 147 with 16-bit
operands. Error stops are on branch instructions.

15x Instructions Test Checks execution of instructions 150 through 157 with 16-bit
operands, with and without Q flag set. Error stops are on
branch instructions.

RJM and LJM Check execution of instructions. Test 01 and 02 using
Instructions previously written addresses in lower core of PPO0 memory.
Error stops are on branch instructions.
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LDS - Long Deadstart Sequence

PP00 Memory Test

This test executes from low addresses of PP0O0 memory. The test is transferred from
ROMs to PP memory and checked for correct transfer. Error stop is on a branch
instruction.

The test then checks PPO0 memory with 10 fixed data patterns and addresses. Error
stop is on branch instruction. The contents of the A register represent the failing bits.
The failing pattern and failing address are stored in low addresses of PPO0 memory.
The following table indicates the bit locations in PP00 memory.

PPMO00

Location Contents

344 Failing bits

35g Failing patterns
36g Failing addresses

One Word Channel Test

This test checks channels 00 through 04 and 17 with one word input/output (I/O) using
all possible bit combinations and channel status during I/0. These channels are tested
because they are present with any IOU configuration and are essential for successful
running of Common Maintenance Software Executive (CMSE). Error stops are on
branch instructions and are unique for each channel status and data error.

Block I/0 Transfer Test

This test checks inter-PP communication over the channels using a slightly modified
PP memory test. A timeout counter protects PP00 from a hung condition. Error stops
are on branch instructions that are unique for each channel/PP.

Block I/0O Transfer with Conversion Test

This test checks inter PP communication with 12- to 16-bit and 16- to 12-bit conversion
over channels 01 through 04. Error stops are on branch instructions. A timeout feature
protects PPO0 from a hung condition.

PPO01 Through PP04 Memory Test

This test checks PP01 through 04 memories with ten fixed patterns and addresses.
Error stops are in PP00 on branch instructions. The CE is able to find failing bits,
failing patterns, and failing addresses that are stored in the following locations in PP00
memory.

PPMO00

Location Contents

34g Failing bits

35¢ Failing patterns
36g Failing addresses
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LDS - Long Deadstart Sequence

Multi-PP Arithmetic Unit Test

This test is the same as the Arithmetic Unit Test described previously, but runs in
PPO01 through PP04 simultaneously. If an error is detected, the PP in which the test is
running stops and P register stop lights are the same as $ for the Arithmetic Unit
Test. PP00 is in a loop waiting for a message from PPx indicating the test successfully
passed. The looping address is unique to each PP.

LDS Bit Test

This test checks the LDS bit in the Maintenance register. If the bit is clear, PP00
stops and the P register indicates an error in the Maintenance register. EDS4 loading
is initiated if the LDS bit is set and EDS4 is selected.
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EDS4 - Extended Deadstart Sequence

EDS4 - Extended Deadstart Sequence

EDS is similar in structure to LDS. It checks the hardware needed by CMSE that was
not tested by LDS. When LDS completes, the common test and initialization (CTT)
package loads EDS4 into PP00 from the CTI device if bit 20 of word 12 is set in
deadstart panel program.

Each error stop is indicated by a unique P register address. The CE determines which
error condition was detected by examining the P register and referring to the SAM
lists.

EDS4 Tests

EDS4 performs the following sequence of tests:
1. Real Time Clock Test

2. Initial Maintenance Register Test

3. Channel 10g and 15g Test

4. Channel Flags Test

All tests are executed from PP00 and all error stops are on branch instructions. The
following paragraphs briefly describe these tests.

Real Time Clock Test

This test checks operation of channel 144, the real time clock channel, with all possible
clock readings (0 through 7777g) to assure the clock is working properly.

Initial Maintenance Register Test

This test checks access to the IOU Maintenance registers and the hardware features
that are used in other tests under CMSE to assure that those features are operational.

Channel 10 and 15 Test

This test is performed only if these channels are installed, which is determined by
reading the Options Installed register.

The test consists of one-word I/O test over channels 10g and/or 155 using 100g different
patterns, and a channel status test. Error stops are on branch instructions. PP10 is
forced to the idle condition before the one-word channel test is started.

Channel Flags Test

This test checks channel flags for the channels that have been installed in the IOU.
CMSE communication structure requires successful completion of this test.
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QLT4 - Quick Look Test

QLT4 - Quick Look Test

The Quick Look Test tests one-word I/O over each channel. The test uses hardware
features such as force idle PP and force deadstart PP.

At the end of the test, all tested channels are set active, empty, and all associated
PPs, if selected, are in deadstart condition.

Section Descriptions

The Quick Look Test section numbers, converted to octal, represent the channel under
test (that is, section 8 represents channel 10g). For a channel to be tested, both the
section and the channel must be selected by bits in the section select and channel flag
parameter words. Refer to parameters and control words in paragraph 3 in this part of
the manual.

This section has the following four subsections.

Subsection Tag Description

00 SUBSEC00 Initializes the associated PP (force idle PP).

01 SUBSECO01 Tests one word I/O over tested channel.

02 SUBSEC02 Tests channel status test with escape bit (Q bit
25) set.

03 SUBSEC03 Forces PP in deadstart condition.

At the end of the section, channel status is active, empty, and the associated PP is in
deadstart condition.

Subsection 00 (SUBSEC00)

Subsection 00 has two conditions that are executed only if the associated PP for the
channel has been selected.

Condition Description

00 Forces PP idle through the Maintenance register, reads K register
of the associated PP, and checks for 10775 indicating that the PP is
idle.

01 Tests channel flag operation.

Subsection 01 (SUBSECO01)

Subsection 01 tests one word I/O over each channel selected to be tested and checks
the status of the channel during the I/O transfer. This subsection has 1000g conditions,
that use different patterns and complements of that pattern. There are 152g fixed
patterns and 626g randomly generated patterns.

Each condition uses one pattern and the complement of the pattern. During this I/O,
the test checks for correct channel status and channel error flag clear status.
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Subsection 02 (SUBSEC02)

Subsection 02 has the following nine conditions.

Condition Description

00 Disconnects already inactive channel with escape bit set.

01 Outputs one word on inactive channel with escape bit set.

02 Inputs one word from inactive channel with escape bit set.

03 Blocks input over inactive channel expecting that the first word
address of the block input is cleared.

04 Blocks output over inactive channel expecting that the contents of
A are not changed.

05 Activates already active channel with escape bit set.

06 Functions FAN on active channel with escape bit set.

07 Functions FNC on active channel with escape bit set.

08 Forces channel active and full and checks for empty when channel
is deactivated.

NOTE

It is possible for subsection 02 to cause the PP from which the test is being executed
to hang if the escape feature (bit 2% of I/O instructions) does not work. There is no
way to prevent this hang if the feature fails.

Subsection 03 (SUBSEC03)

This subsection has two conditions. Condition 01 is executed only if the channel has an
associated PP and PP is selected.

Condition Description
00 Tests channel for active and empty status.
01 Forces PP to deadstart condition. Check P register of the associated

60461920 K

PP for 7777 value. Check K register of the associated PP for 71g
value. Check Q register of the associated PP for channel number.
Check A register of the associated PP for 100004 value.
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PMT4 - PP Memory Test 1

PMT4 - PP Memory Test 1

PP Memory Test 1 (PMT4) checks the operation of the PP memories in all barrels not
used by the IOU Control Program (IOUCP). The test does not rely on code executing
in the NIO PP memory being tested. A CIO PP must be able to execute a small
program to switch the I/O channel from channel 17g to channel 155. PP memories are
tested sequentially using force deadstart, idle, and force dump. Since the barrel being
used by IOUCP was checked by the LDS/EDS4 tests, PMT4 assumes that it is
operational.

Section Descriptions

The PP Memory Test 1 section numbers, in decimal, represent the PP memory being
tested. For a memory to be tested, both the section and the PP must be selected by
bits in the section select and PP flag parameter word. Refer to parameters and control
words in paragraph 3 in this part of the manual.

All data transfers for NIO PPs are done over one NIO channel, with the capability to
switch channels if a channel error is detected. All data transfers for CIO PPs are done
over channel 174, except for the deadstart and loading of the program to switch the
I/O, when channel 15g is used.

This section has 32 subsections numbered 00 through 31, as described in the following
table.

Subsection Tag Description

00 B00.00 Forces deadstart PP with check.

01 B01.00 Checks P and A registers.

02 to 30 B02.00 Tests memory with patterns.

31 B03.00 Tests memory with address patterns.

At the beginning, all PPs are forced into a hung condition by a force idle feature. The
PPs are left idle at the end of each section, but are forced to a deadstart condition at
the end of the test.

Subsection 00 (B00.00)

This subsection has the following five conditions.

Condition Description
00 Forces PP to deadstart condition.
01 Checks P register of tested NIO PP for the value 177777g or

checks P register of tested CIO PP for the value 000001g.

02 Checks Q register of tested NIO PP for deadstart channel value or
checks Q register of tested CIO PP for the value 000016g.

03 Checks K register of tested NIO PP for the value 007100g or
checks K register of tested CIO PP for the value 107700g.

04 Checks A register of tested NIO PP for the value 020000g or
checks A register of tested CIO PP for the value 020000g.
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Subsection 01 (B01.00)
This subsection has the following condition.

Condition Description

00 Repeats one word output to fill tested memory. Checks the P and A
registers of the NIO PP being tested for correct count after each
word of output. The P and A registers in the CIO PP being tested
are not checked.

Subsections 02 through 15 (B02.00)

These subsections output standard test patterns to complement every second word, then
dump the test PP over the used channel to the monitor PP to check the data.

These subsections have the following two conditions.

Condition Description
00 Outputs data blocks of 100g words to fill up the test PP memory.
01 Forces a dump of the test PP and input one word at a time

checking data.

Subsections 16 through 30 (B02.00)

These subsections use the same code as subsections 01 through 15, but use random
number patterns.

Subsection 31 (B03.00)

This subsection outputs the address of the corresponding memory location to fill the
test PP memory. Then dump the test PP over the used channel to the monitor PP to
check the data.

This subsection has the following two conditions.

Condition Description
00 Repeats one word output to fill the memory of the test PP.
01 Forces a dump of the test PP and input one word at a time

checking data.
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EXT4 - Execution Unit Test

EXT4 - Execution Unit Test

The Execution Unit Test checks instruction execution and the arithmetic units in PPs
other than the one in which the IOUCP and CMSE are running. CMSE loads EXT4
into the same PP with IOUCP, inserts the communication channel in the
communication routine, and distributes the updated copies to the PPs to be tested. The
test is started by deactivating the communication channel for the assigned PP.

Section Descriptions

EXT4 is divided into the following three sections.

Section Tag Description

00 UJNTST Tests arithmetic unit and execution of
instructions 00 through 57g (12-bit operand
instructions).

01 TEST13X Tests arithmetic unit and execution of
instructions 1030 through 1057g (16-bit operand
instructions).

02 STSTEST Tests execution of the channel instructions.

Section 00 (UJNTST)

This section tests 12-bit operand instructions 00 through 57g and is divided into the
following six subsections.

Subsection Tag Description

00 UJNTST Tests execution of 00 through 07 instructions.

01 TEST1X0 Tests execution of 10 through 17 instructions
and A register bits 20 through 25.

02 TEST2X0 Tests execution of 20 through 23 instructions
and A register bits 20 through 217

03 TEST3X Tests execution of 30 through 37 instructions
and restore ability.

04 TEST4X Tests execution of 40 through 47 instructions
and A register bits 20 through 211.

05 TEST5X Tests execution of 50 through 57 instructions
and Q adder.
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Section 01 (TEST13X)

This section tests 16-bit operand instructions and is divided into the following four
subsections.

Subsection Tag Description

00 TEST13X Tests execution of 1030 through 1037
instructions and restore ability on 16-bit
boundary.

01 TEST14X Tests execution of 1040 through 1047
instructions and restore ability using indirect
addressing.

02 TEST15X Tests execution of 1050 through 1057

instructions using index addressing.

03 JMPTEST Tests execution of 01 and 02 instructions.

Section 02 (STSTEST)

This section tests I/0 instructions (channel instructions) and has the following four
subsections.

Subsection Tag Description

00 STSTEST Tests 64 through 67 instructions.

01 IANTEST Tests 70, 72, 74, and 75 instructions.

02 IOTEST Tests 1064 through 1067 instructions.

03 ESCTEST Tests channel instructions with escape bit

(Q bit 25) set.
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PMU4 - PP Memory Test 2

PMU4 - PP Memory Test 2

PP Memory Test 2 (PMU4) performs a more rigorous check of the PP memories than
PMT4. The advantage over PMT4 is that PMU4 sends copies of the test code to the PP
memories to be checked. This provides more variety in the way memory is referenced
and allows more strenuous code to be used.

PMU4 allows the parameters to be changed for each copy to be loaded to a test PP,
provided parameter change capability is chosen initially.

Section Descriptions

The section, subsection, and condition structure of PMU4 is defined in reference to
where the code executes in a particular test PP. The code in the test PP is executable
from either the lower or half of memory, so that the entire memory can be tested.

Selection of sections 00 and 01 tests the entire memory.

Section Description

00 Executes in the lower half of memory and tests all memory except
test core and direct cells used by the lower half copy.

01 Executes in the upper half of memory and tests direct cells and
core used by the lower half copy.

Each section includes all of the following 48 subsections except as noted.

Subsection Tag Description

00 SS00 Checks addressing to find a solid addressing
failure using a quicklook check. This is not
affected by the memory bounds of a section.

01 through 36 SS01 through 36  Checks available test memory using standard
and random patterns.

37 through 39 SS37 through 39  Tests available test memory with a random
word in each location.

40 through 46 SS40 through 46  Loads random addresses rapidly in a
prearranged sequence to check addressing.

47 SS47 Checks if faults are induced when address lines
are selectively toggled. This is not affected by
memory bounds of a section.
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Subsection 00
This subsection uses the following two conditions to check for solid address failure.

Condition Description

00 Initializes location 0 with all zeros, and stores ones in all
remaining locations with one-bit-set address. A nonzero word in
location 0 indicates an address line shorted.

01 Initializes location 77775 with all ones, and stores zeros in all
remaining locations with one-bit-clear address. A zero-bit in
location 77774 indicates an open address line.

Subsections 01 through 06

These subsections use a standard fixed pattern. The testable memory is checked in
groups of five words with the pattern, then its complement, being loaded into alternate
locations. The words are quickly read back and checked in sequential order.

Subsections 07 through 14

These subsections are the same as subsections 01 through 06, except the standard
patterns are circularly shifted. These sliding patterns use 16 conditions, one for each
circular shift.

Subsections 15 through 21

These subsections are exactly the same as subsections 01 through 06. The placement
allows staggering of fixed and sliding pattern checks.

Subsections 22 through 36

These subsections are the same as subsections 01 through 06, except the patterns are
randomly chosen before the tests are copied to the test memories.

Subsections 37 through 46

These subsections have one condition. Each subsection uses a real-time-clock input to
generate a series of 1000g addresses. For each address the previous address is used as
data. This daisy chain is then rapidly retraced using load instructions. If no error is
generated by rapid changes of the address/data lines, the 1000th load is the reference
point.

Repeating the condition uses the same seed for the random number generation;
repeating the subsection uses a new seed for each cycle.

The subsections are duplicated to allow multiple cycles without selecting a repeat
subsection.
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PMU4 - PP Memory Test 2

Subsection 47

This subsection checks if the address lines are affected by crosstalk. An instruction
sequence is executed that causes the address lines to switch from all zeros to all ones,
except for one bit to be checked for staying zero. This is repeated for all 13 address
bits then another sequence is used for checking all ones toggling to all (but one) zeros.

This subsection uses the following two conditions.

Condition Description

00 Toggles all address lines, except the test bit, from zeros to ones by
executing a store with indirect addressing through location 0 that
contains a one-bit-clear address.

01 Toggles all address lines, except the test bit, from ones to zeros.
This is accomplished by executing an indexed long jump instruction,
from location 7776g to location 0 plus a one-bit-set address.
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CHD4 - Channel Test

CHD4 - Channel Test
The Channel Test (CHD4) checks inter-PP data transfer over each tested channel.

The test uses a pair of PPs for inter-PP transfer. One PP is called the PP transmitter
and the other, the PP receiver. The PP transmitter communicates through the Double
PP Driver (DPPD) with the IOUCP over the communicating channel. The PP receiver
communicates with the PP transmitter over the testing channel.

The PP transmitter and the PP receiver are randomly selected at the beginning of the
test and whenever the test is repeated.

The execution of the complete test with one channel is considered a section. The
number of selected sections specifies the number of the channels to be tested for one
PP pair (default is 32 sections selected).

When all selected sections are done, the end of the test is reported and, if repeat test
is selected, new pairs are randomly generated.

The maximum number of words (size of the I/O block) to be transferred is 1000g.

Section Descriptions

In this test, a section is the execution of the complete program using one pair of PPs
that are testing one channel. The PP receiver returns received data over the channel
being tested to the PP transmitter. The PP-transmitter section is divided into the
following five subsections.

Subsection Tag Description

00 SUBSEC00 Tests one word I/O over tested channel using
OAN instruction.

01 SUBSECO01 Tests one word I/O over tested channel using
OAM instruction.

02 SUBSEC02 Tests the channel flag operation (PP-receiver
number is the channel number for channel flag
test).

03 SUBSEC03 Tests block I/O over tested channel using a

OAM instruction.

04 SUBSEC04 Tests block I/O over tested channel using a
OAPM instruction (conversion).

Subsection 00 (SUBSEC00)

Subsection 00 tests the data and channel status during one word I/O using a OAN
(single word output) instruction over the channel being tested. The data used for I/O
are word counts. Every condition is represented by one word count.
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Subsection 01 (SUBSEC01)

Subsection 01 tests the data and channel status during one word I/0O using a OAM
(output block) instruction over the channel being tested. The data used for I/O are data
patterns used in subsections 03 and 04. Every condition represents one pattern.

Subsection 02 (SUBSEC02)

Subsection 02 cannot be deselected. If subsections 03 or 04 are selected, then subsection
02 is selected. It tests the operation of the channel flag (channel flag number is equal
to the receiving PP number). This channel flag is used in the subsections 03 and 04 to
control the receiving PP.

Subsection 03 (SUBSEC03)

Subsection 03 tests the data and channel status during block I/O using a output block
(OAM) instruction over the channel being tested. The size of the block is represented
by the word count. Every condition is one block size (one word count).

Subsection 04 (SUBSEC04)

Subsection 04 tests the data and channel status during block I/O using output block
(OAPM) instruction with conversion over the channel being tested. The size of the
block is represented by the word count. Every condition is one block size (one word
count).
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CMA4 - Central Memory Access Test

The Central Memory Access Test (CMA4) checks the data path from PP memory to
central memory (CM) and from CM to PP memory. It also checks the Relocation (R)
register which, in conjunction with the A register, makes the CM address.

Section Descriptions

CMA4 is divided into ten sections.

Section Tag Description

00 SEC00 Tests R register.

01 SEC01 Tests (R+A), CM address.

02 CWDTST Tests read/write CM with 60-bit single CM
word.

03 ADRTST Tests read/write addresses in CM with 60-bit
single CM word.

04 CWMTST Tests read/write CM with 64-bit single CM
word.

05 CLDTST Tests read/write block in CM with 60-bit CM
word.

06 CLMTST Tests read/write block in CM with 64-bit CM
word.

07 RSLTST Tests read and set lock.

08 RCLTST Tests read and clear lock.

09 MIXTST Tests read/write in mixed mode (60- and 64-bit

CM word, single CM word and block).

Section 00 (SEC00)
This section has the following three subsections.

Subsection Tag Description

00 RRGO00 Tests the lower 12 bits of R register, with the
upper 10 bits of R set to zero.

01 RRGO1 Tests the upper 10 bits of R register, with the
lower 12 bits of R set to zero.

02 RRGO2 Tests full R register.

Every subsection has 1000g conditions and every condition is a different pattern.
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CMA4 - Central Memory Access Test

Section 01 (SECO01)

This section has the following subsection.

Subsection Tag Description
00 RAATST Tests full A+R register.

This subsection has 10004 conditions and every condition is a different pattern.

Sections 02 through 09

Sections 02 through 09 have 16 subsections each. Subsections 00 through 07 use
different starting addresses in CM and do not use the R register. Subsections 08
through 15 use randomly selected R-register values.

Every subsection has 1000g conditions and every condition is a different pattern with a
different starting address in CM.

For the block read/write, every condition is a different CM word count.
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MRA4 - Maintenance Register Access Test

The Maintenance Register Access Test (MRA4) checks Maintenance register (MR)
access from all PPs. It also checks the Maintenance Channel (MCH) hardware interlock
and MCH priority circuits.

Section Descriptions

MRAA4 has the following 26 sections.

Section Tag Description
00 SECO00 Tests the MCH interlock and PP priority.
01 through 25 Tests the MCH access from all PPs.

Section 00 (SEC00)
This section has the following two subsections.

Subsection Tag Description

00 S00B00 Tests that a PP from the lower barrel has
priority over other PPs.

01 S00B01 Tests that only one PP can access the MCH at
a time, using MCH interlock.

Sections 01 through 25

Each section tests a MR access from the corresponding PP. Each section has the
following five subsections.

Subsection Tag Description

00 FUNRES Tests the response on function. Each condition
is one function code.

01 ECHO Tests the data to and from MR using an Echo
function. Each condition is one pattern.

02 WRITE Tests the Write function. The testing PP writes
MR and the monitor PP reads and compares
values.

03 READ Tests the Read function. Each condition is one

register in MR.

- 04 SSUMF Tests the Status Summary function by reading
data using the Status Summary function and
normal read operation.
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MRT4 - Maintenance Register Test

MRT4 - Maintenance Register Test

The Maintenance Register Test (MRT4) checks all parity networks in the IOU using
invert parity feature. All the force conditions that induce errors to other parts of the
hardware are also checked.

The 24-digit expected and received messages are the expected and received contents of
Fault Status 1 and Fault Status 2 registers.

Section Descriptions

Each PPU is a section in test MRT4.

Subsection Descriptions

MRT4 is divided into the following 48 subsections.

Subsection Tag Description

00 SUBO0O Tests for no reported errors.

01 SUBO01 Tests invert parity on channel data to PPU.

02 SUBO02 Tests invert parity from PPU to channel.

03 SUBO03 Tests invert PPM to r parity.

04 SUB04 Tests invert parity at PPM data checker.

05 SUBO05 Tests invert microcode parity.

06 SUB06 Tests invert PPM parity at parity generator.

07 SUBO07 Tests invert parity on CM function code.

08 SUBO08 Tests invert parity on Y register at parity generator.
09 SUB09 Tests invert parity on A register at parity generator.
10 SUB10 Tests invert parity on shift ROM at parity checker.
11 SUBI11 Tests invert parity on Q register at parity generator.
12 SUB12 Tests invert parity on P register at parity generator.
13 SUB13 Tests invert parity on G register at parity generator.
14 SUB14 Tests invert R register to Y parity at checker.

15 SUBI15 Tests invert PPM address parity at checker.

16 SUB16 Tests invert tag-out parity at generator.

17 SUB17 Tests invert data-in parity at generator.

18 SUB18 Tests invert CM address parity.
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Subsection Tag Description

19 SUB19 Tests disable single-error-correction/double-error-
detection (SECDED) code to PP memory.

20 SUB20 Not used.

21 SUB21 Not used.

22 SUB22 Not used.

23 SUB23 Not used.

24 SUB24 Tests force CM request/resync error.

25 SUB25 Tests force mark line parity bit to zero.

26 SUB26 Tests force tag-out/in parity error.

27 SUB27 Tests force response code parity error.

28 SUB28 Tests invert function-out parity bit.

29 SUB29 Tests force address-out parity bit low.

30 SUB30 Tests force data-in parity bit low.

31 SUB31 Tests force data-out parity bit low.

32 SUB32 Tests invert channel parity from the two-port mux or
the maintenance channel.

33 SUB33 Tests invert Maintenance register write parity.

34 SUB34 Tests invert nanocode parity.

35 SUB35 Tests invert read parity bit.

36 SUB36 Tests invert channel 15 data-bus parity at checker.

37 SUB37 Tests invert R/l read-data parity.

38 SUB38 Tests invert R/l write-data parity.

39 SUB39 Tests force lost clock error.

40 SUB40 Tests force CM request in the ADU.

41 SUB41 Tests force tag-in parity error in the ADU.

42 SUB42 Tests force response code parity error in the ADU.

43 SUB43 Tests block d5 full in the ADU.

44 SUB44 Tests force CMC busy at CMI.

45 SUB45 Tests invert O. S. bounds address parity at checker.

46 SUB46 Tests set inhibit PPU to CM request.

47 SUB47 Tests clear inhibit PPU to CM request.
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MRT4 - Maintenance Register Test

NOTE

Subsections 46 and 47 must be run together because subsection 46 sets up the
condition that subsection 47 clears. Therefore, you can not select one section without
selecting the other.

Subsection 00 (SUB00)

This subsection tests that no errors are reported when a code of (00) is forced in the
Test Mode register.

Subsection 01 (SUBO1)

This subsection tests for invert parity on a channel to PPU data transfer.

Subsection 02 (SUB02)

This subsection tests for invert parity on a PPU to channel data transfer.

Subsection 03 (SUB03)

This subsection is executed to cause parity error for PPU to R register.

Subsection 04 (SUB04)

This subsection is executed to cause parity error at the PPU memory data checker.

Subsection 05 (SUB05)

This subsection causes parity errors in microcode and the G register.

Subsection 06 (SUBO06)

This subsection tests the parity network for data sent to the PP memory.

Subsection 07 (SUB07)

This subsection tests the parity error on CM function.

Subsection 08 (SUBO0S)

This subsection tests the parity network of the Y register.

Subsection 09 (SUB09)

This subsection tests the A register parity error network.

Subsection 10 (SUB10)

This subsection shifts the data in A to cause shift control ROM parity error.
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Subsection 11 (SUB11)

This subsection shifts the data for checking parity in the Q register.

Subsection 12 (SUB12)

This subsection cause parity errors in the P register.

Subsection 13 (SUB13)

This subsection causes a parity error in microcode and the G register.

Subsection 14 (SUB14)

This subsection is executed to cause parity error for R-to-Y transfer.

Subsection 15 (SUB15)

This subsection causes parity errors in the PPU memory address at the parity checker.

Subsection 16 (SUB16)

This subsection tests the data to CM with inverted tag-out parity.

Subsection 17 (SUB17)

This subsection tests data-in parity on CM transfers.

Subsection 18 (SUB18)

This subsection tests the parity error reporting when CM address parity bit is inverted.

Subsection 19 (SUB19)

This subsection tests the disable SECDED code generator to PP memory.

Subsection 20 (SUB20)

This subsection code is not used.

Subsection 21 (SUB21)

This subsection code is not used.

Subsection 22 (SUB22)

This subsection code is not used.

Subsection 23 (SUB23)

This subsection code is not used.
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Subsection 24 (SUB24)

This subsection tests for the CM request/resync error.

Subsection 25 (SUB25)

This subsection tests the force mark line parity bit low.

Subsection 26 (SUB26)

This subsection tests the force tag-out/in parity error.

Subsection 27 (SUB27)

This subsection tests the force response code parity error.

Subsection 28 (SUB28)

This subsection tests the invert function-out parity bit.

Subsection 29 (SUB29)

This subsection tests the force address-out parity bits low.

Subsection 30 (SUB30)

This subsection tests the parity error reporting when data-in parity is forced low on all
groups.

Subsection 31 (SUB31)

This subsection tests the force data-out parity bit low.

Subsection 32 (SUB32)

This subsection tests the invert channel parity on channel 17g, or when the parity is
inverted on channel 155 data bus.

Subsection 33 (SUB33)

This subsection tests the invert Maintenance register write parity on the data being
written into the register.

Subsection 34 (SUB34)

This subsection tests the invert nanocode parity.

Subsection 35 (SUB35)

This subsection tests the invert read parity bit.
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Subsection 36 (SUB36)

This subsection tests parity error reporting when the parity is inverted on channel 15
data bus.

Subsection 37 (SUB37)

This is the test for radial interface read.

Subsection 38 (SUB38)

This is the test for radial interface write.

Subsection 39 (SUB39)

This subsection tests the force lost clock error.

Subsection 40 (SUB40)

This subsection tests the force CM request at the ADU.

Subsection 41 (SUB41)

This subsection tests the force tag-in parity error at the ADU.

Subsection 42 (SUB42)

This subsection tests the force response code parity error at the ADU.

Subsection 43 (SUB43)

This subsection tests the force D5 full at the ADU.

Subsection 44 (SUB44)

This subsection tests the force CMC busy at the CMIL.

Subsection 45 (SUB45)

This subsection tests for OS bounds violation when slave PP tries to write CM outside
allowed region specified by OS bounds.

Subsection 46 (SUB46)

This subsection tests the set inhibit PP CM request.

Subsection 47 (SUB47)

This subsection tests the clear inhibit PP CM request.
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DST4 - Display Alignment Test

The Display Alignment Test (DST4) tests the interface to and from the CC545 display
console. This test requires human interaction and all faults are detected by the
operator.

Section Descriptions

DST4 is divided into eight sections.

Section Tag Description

00 SEC00 Tests dot function, CDC display code.

01 SEC01 Tests one character, full screen, CDC display
code.

02 SEC02 Tests full alphabet, CDC display code.

03 SEC03 Tests intensity, CDC display code.

04 SEC04 Tests dot function, ASCII display code.

05 SECO05 Tests one character, full screen, ASCII display
code.

06 SEC06 Tests full alphabet, ASCII display code.

07 SECO07 Tests intensity, ASCII display code.

A keyboard check may be accomplished by inputting characters to CMSE without
pressing CR. These characters are displayed by CMSE, but are not interpreted as
commands, unless the CR key is pressed.

Every subsection in DST4 has the following three conditions.

Condition Description

00 Displays data on left screen.
01 Displays data on right screen.
02 Displays data on both screens.

Sections 00 and 04 (SEC00, SEC04)

These sections test the Dot function with CDC display code and ASCII display code,
respectively. They have the following two subsections.

Subsection Tag Description
00 DOTTST Displays 32-by-32 dot raster.
01 CRSTST Displays crossed-diagonal lines.
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Sections 01 and 05 (SEC01, SEC05)

These sections test the display of a full screen by filling the screen with one character.
The operator enters the desired character when the message, ENTER CHARACTER is
displayed. Each subsection contains the following three subsections.

Subsection Tag Description

00 DISCHR Displays small characters.
01 DISCHR Displays medium characters.
02 DISCHR Displays large characters.

Sections 02 and 06 (SEC02, SEC06)

These sections display the full alphabet in CDC display code and ASCII display code,
respectively. They have the following three subsections.

Subsection Tag Description

00 DISFUL Displays small characters.
01 DISFUL Displays medium characters.
02 DISFUL Displays large characters.

Sections 03 and 07 (SEC03, SEC07)

These sections display the message INTENSITY ADJUST in small, medium, and large
characters. The operator should attempt to adjust the intensity of the display station.
These sections have only one subsection, INTENS.

60461920 K AT478-A/B/C, AT481-A/B IOU and Associated Equipment 1-27




CRA4 - Clock and Remote Access Test

CRA4 - Clock and Remote Access Test

The Clock and Remote Access Test (CRA4) tests the special features available on the
two-port mux.

NOTE
CRA4 runs in standalone mode only (not under CMSE).

Section Descriptions
CRAA4 is divided into six sections.

CRA4 does not require a terminal to be connected to the ports for sections 00 through
03. Sections 04 and 05 require that a pair of modems and a terminal be connected to
the port to be tested. Refer to the paragraph titled Procedures for Remote Sections of
CRA4 for information about connecting the modems. The test uses even parity and
two-stop bits for sections 04 and 05. These settings cannot be changed. TMP4 must run
error free before CRA4 can run.

NOTE

CRAA4 requires operator intervention to run sections 04 and 05.

Section Tag Description

00 SEC00 Reads and displays the wall clock.

01 SECo01 Tests the wall clock by writing different test
patterns.

02 SEC02 Tests the wall clock increment feature.

03 SEC03 Enter the time in the wall clock.

04 SEC04 Tests auto-answer on port 0.

05 SEC05 Tests auto-answer on port 1.

Procedures for Remote Sections of CRA4

If either or both sections 04 and 05 are selected, CRA4 displays the following message
after section 03.

AUTO ANSWER TEST
-  SET PORT-OPTION SWITCH TO
MSG ONLY OR DS-POWER ENABLED
- CONNECT MODEM ON
PORT O
-  SPACE BAR TO CONTINUE
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Sections 04 and 05 can only be run from a remote terminal (separate from the operator
console) over a telephone link as shown in figure 1-1.

lou A A TELEPHONE A A
TWO PORT| RS 232 CABLE RS 232
Mux | CABLE O /] O —_CABLE | REMOTE
PORT [ TERMINAL
0OR 1
ACOUSTIC COUPLER ACOUSTIC COUPLER
(MAINFRAME) (REMOTE) MO03216
FULL DUPLEX FULL DUPLEX
(ANSWER MODE) (ORIGIN MODE)

Figure 1-1. Auto-Answer Test Connections

The following procedure is used to run section 04.

1.
2.

Connect modem to the system port (port 0 for section 04; port 1 for section 05).
Connect the remote terminal to a modem.
Set the port-option switch on the two-port-mux box to MSG ONLY.

Press the Space Bar on the operator console to start the test. CRA4 monitors the
ring indicator signal by reading the port status after you press the Space Bar.
After 1 minute, the section is aborted.

Dial the telephone number of the system from the telephone connected to the

remote terminal. When CRA4 detects two rings, it sets the Data Terminal Ready
(DTR) and Request To Send (RTS) signals and sends the following message to the
remote terminal. There is a delay of 15 seconds before this message is displayed.

ENTER CHARACTER-UPPER CASE
OR
SPACE BAR TO END SECTION

If a character is entered, it is echoed back to the remote terminal.

Press the Space Bar on the remote terminal to complete the section and advance
to the next section.

If section 05 is selected, CRA4 displays the following message after section 04.

AUTO ANSWER TEST
- SET PORT-OPTION SWITCH TO
MSG ONLY OR DS-POWER ENABLED
- CONNECT MODEM ON
PORT 1
- SPACE BAR TO CONTINUE

Repeat steps 1 through 6 to run section 05.
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TPM4 - Two-Port Multiplexer Test

The Two-Port Multiplexer Test (TPM4) tests the interface to and from the connected
terminals. The first four sections run independently and require no operator interaction,
except at error stops. All other sections (05 through 08) of the test require operator
interaction, and the faults detected by the test are reported on the deadstart terminal.

The test exercises only the nondeadstart ports. At least one test terminal must be
connected to execute the test. If the CC634-B is connected to port 0, it tests only

port 0. To test the other port, the CC634-B must be connected to the other port, or two
terminals can be used, one connected to each port.

The test runs with the CC634-B set in page mode and with cursor positioning enabled
(switch inside CC634-B).

The following message is displayed only at the beginning of the test when the set
PARAM message is displayed.

SET DISPLAY TERMINAL
ON LINE, PAGE MODE, FULL DUP.
(LOC 141B)=PARITY SELECT
00=0DD, O1=EVEN, 02=NO PARITY
(LOC 142B)=STOP BITS
00=1 STOP BIT, 01=2 STOP BITS.
DEFAULT-EVEN PARITY/2 STOP BITS
When parameter word 142 has the upper bit set (1xxxxx), the two-port-mux test
expects one of the ports to be connected to a modem, and the following message is
displayed after section 04 has completed execution.
TPM4 FOUND NO CARRIER ON STATUS
THE MODEM PARAMETER IS SELECTED.

DIAL PHONE FOR CONNECT TO TWO PORT MUX
TEST WILL WAIT FOR CARRIER ON STATUS

Section Descriptions

TPM4 is divided into the following nine sections.

Section Tag Description

00 SEC00 Tests function response and FIFO.

01 SEC01 Tests the loopback with 5-, 6-, 7-, and 8-bit
mode (8-bit only when connected to a PC
console).

02 SEC02 Tests data in overrun.
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Section Tag Description

03 SEC03 Tests the DTR function and Connect function.

04 SEC04 Tests Master Clear and Disconnect functions.

05 SEC05 Tests X-Y positioning, displays dot code, and
parity-error detection.

06 SECO06 Tests display full alphabet.

07 SEC07 Tests X-Y positioning by displaying
cross-diagonal lines.

08 SEC08 Tests the read deadstart port, Terminal

Section 00 (SEC00)

function.

This section has the following four subsections.

Subsection Tag Description

00 SUBSEC00 Checks to see if the test initialization detected
a response to the DTR function.

01 SUBSECO01 Checks for the response on issued functions.

02 SUBSEC02 Checks for FIFO operation.

03 SUBSECO03 Checks if the DSR signal remains set if

Section 01 (SECO01)

previously set by the DTR function after the
FIFO has emptied.

This section has the following four subsections.

Subsection Tag Description

00 SUBSEC00 Tests the loopback feature with 8-bit mode.
01 SUBSECO01 Tests the loopback feature with 7-bit mode.
02 SUBSEC02 Tests the loopback feature with 6-bit mode.
03 SUBSEC03 Tests the loopback feature with 5-bit mode.
NOTE

When the deadstart console is a PC type, the test defaults to only testing 8-bit mode,
because of the default hardware in the two port mux.
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Section 02 (SEC02)

This section tests the data in overrun bit.

Each subsection has two conditions. Condition 00 tests port 0 (if connected) and
condition 01 tests port 1 (if connected).

Section 03 (SEC03)

This section has the following four subsections.

Subsection Tag Description

00 SUBSECO00 Tests the Data Terminal Ready function (40X).
01 SUBSEC01 Same as subsection 00.

02 SUBSEC02 Tests the Connect function.

03 SUBSECO03 Verifies that the TPM will not clear the Data

Terminal Ready signal after the FIF0 has
emptied if it was set previously by the
Set-Data-Terminal-Ready function.

Section 04 (SEC04)
This section has the following two subsections.

Subsection Tag Description

00 SUBSECO00 Tests the Master-Clear function (700) and
verifies that the input and output buffers are
cleared with this function.

01 SUBSEC01 Tests the Disconnect function (6000). Checks
that the two-port mux will continue to output
after the disconnect when data is still in the
buffer.

Section 05 (SEC05)
This section has the following two subsections.

Subsection Tag Description

00 SUBSECO00 This subsection displays the message, ENTER
CHARACTER. The test checks to see if characters
can be entered while the two port mux is
outputting.

01 SUBSECO01 Tests the parity-error detection and displays a
full screen of the character. The character is
entered by the operator when the ENTER
CHARACTER message is displayed.
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Section 06 (SEC06)

This section displays the full alphabet.

Section 07 (SEC07)

This section tests X-Y positioning using cross-diagonal lines.

Section 08 (SECO08)

This section tests the Read Deadstart Port and Terminal function. The deadstart port
and terminal are displayed on the console and operater input is required to continue
the test.
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TPA4 - Two-Port Multiplexer Test (Standalone)
This Two-Port Multiplexer Test (TPA4) is a standalone only test.

TPA4 tests the interface between the PP using channel 155 and port 0 or 1. The test
requires user interaction and all faults are detected by the operator when the test stops
with a display message error or a hung condition. The test stops in a hung state only
if a function code failure occurs.

The test exercises ports 0 and 1 when a CC545 is used as the main console. Only
port 1 is exercised when the PC is the main console.

The read and write clock sections are run from both ports and therefore test all ports.

NOTE

If sections 07 and 08 are run it is necessary to reset the wall clock before the
operating system is loaded because of a mismatch between the two-port-mux clock and
the last entry made in the PC console clock monitor. This mismatch may cause
software update problems.

The test is run with the quicklook bit cleared so that the operator can see the
subsection and condition counters incrementing. Otherwise, too much time is wasted
determining the state of the PP, running or not running.

The following message is displayed only at the beginning of the test when the set
PARAM message is displayed.

SET DISPLAY TERMINAL
ON LINE, PAGE MODE, FULL DUP.

(LOC 141B)=PARITY SELECT

00=0DD, O01=EVEN, 02=NO PARITY
(LOC 142B)=STOP BITS

00=1 STOP BIT, 01=2 STOP BITS.

DEFAULT-EVEN PARITY/2 STOP BITS
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Section Descriptions

The TPA4 test is divided into the following ten sections.

Section Tag Description

00 SEC00 Tests the Read Deadstart Port and Terminal
function.

01 SECO01 Tests the function response and FIFO.

02 SEC02 Tests the DTR and Connect function.

03 SEC03 Tests the loopback with 5-, 6-, 7-, and 8-bit
mode.

04 SEC04 Tests the Master Clear and Disconnect
functions.

05 SEC05 Tests the data in overrun.

06 SEC06 Reads and displays the wall clock.

07 SEC07 Tests the wall clock by writing different test
patterns.

08 SEC08 Tests the wall clock increment feature.

09 SEC09 Enters the time in the wall clock.

Section 00 (SEC00)

This section tests the Read Deadstart Port and Terminal function. The deadstart port
and terminal are displayed on the console and operator input is required to continue

the test. If the CC545 is the monitor console, the Read Deadstart function is executed
on both ports and displayed.

Section 01 (SECO01)

This section has the following four subsections.

Subsection Tag Description

00 SUBSEC00 Checks to see if the test initialization detected
a response to the DTR function.

01 SUBSECO01 Checks for the response on issued functions.

02 SUBSEC02 Checks for FIFO operation.

03 SUBSEC03 Checks if the DIR signal remains set if

previously set by the DTR function after the
FIFO has emptied.
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Section 02 (SEC02)

This section has the following four subsections.

Subsection Tag Description

00 SUBSEC00 Tests the Data Terminal Ready function (40X).
01 SUBSECO01 Same as above.

02 SUBSEC02 Tests the Connect functions.

03 SUBSEC03 Verifies that the TPM will not clear data

terminalready signal after the FIFO has
emptied if it was set previously by the Set Data
Terminal Ready function.

Section 03 (SEC03)

This section has the following four subsections.

Subsection Tag Description

00 SUBSEC00 Tests the loopback feature with 8-bit mode.
01 SUBSEC01 Tests the loopback feature with 7-bit mode.
02 SUBSEC02 Tests the loopback feature with 6-bit mode.
03 SUBSEC03 Tests the loopback feature with 5-bit mode.

Section 04 (SEC04)
This section has the following two subsections.

Subsection Tag Description

00 SUBSEC00 Tests the Master Clear function (700). This
subsection will display the message Enter
character. The operator enters the character
that is required to fill the input buffer to test
the Master Clear function.

01 SUBSECO01 Tests the Disconnect function (6000).

Section 05 (SECO05)
This section tests the data in overrun bit.

Each subsection has two conditions. Condition 00 tests port 0 and condition 01 tests
port 1. The testing is accomplished through the use of loopback and input data check.

Section 06 (SEC06)

This section has one subsection. The subsection reads the wall clock and displays it on
screen. Each condition is a different read.

1-36 MSL 153/155 Test Descriptions Reference 60461920 K



TPA4 - Two-Port Multiplexer Test (Standalone)

Section 07 (SEC07)

This section tests the wall clock by writing a pattern of data to clock then reading it
back to verify. There are 5 fields defining the year (YY), month (MM), day (DD), hour
(HH), and minute (MN) as shown in the following example.

Field Condition Patterns
¥k kK Kk % %k Xk %k %k Xk k k k 3% % %k Xk 3k k Xk Xk
Yy 0 00
Yy 1 01
YY 98 98
Yy 99 99
MM 100 01
MM 101 02
MM 110 11
MM 111 12
DD 112 01
DD 113 02
DD 141 30
DD 142 31
HH 143 00
HH 144 01
HH 165 22
HH 166 23
MN 167 00
MN 168 01
MN 225 58
MN 226 59

In each condition, a pattern is written in a field; other fields contain 01. For example:

Condition 03: 00 03 01 01 01 01 00
Condition 98: 00 98 01 01 01 01 00
Condition 108: 00 01 09 01 01 01 00.
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Section 08 (SECO08)
The section has the following three subsections.

Subsection Tag Description

00 SUBZER This subsection checks propagation delay from
minute to hour to day to month and to year.

NOTE

To run subsections 1 and 2, clear quicklook mode bit.

01 SUBONE This subsection checks the propagation of the
carry (the increment of the clock). minute —
hour, hour — day, day — month, month —
year.

02 SUBTWO This subsection tests the calendar clock to make
sure that the last day is right for each month.

Section 09 (SEC09)
The section has the following subsection.

Subsection Tag Description

00 SEC090 This subsection can be used to set date and
time in the wall clock from the keyboard. When
the message ENTER DATE/TIME YYMMDDHHMN is
displayed, enter data through the keyboard in
the above form, where YY = year,

MM = month, DD = day, HH = hour,

MN = min. No separators are required. For
example: 8506100812. If data is illegal an
INVALID ENTRY message is displayed. If good data
is entered, it is written to the clock, read back
and displayed. Type ABS CR to exit or abort
this subsection at the end of the test.
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Isolation Diagnostics

The isolation diagnostic (FII44) analyzes errors reported by the detection tests and
attempts to identify a group of logic paks that are likely to be causing the problem.
FII4 - Fault Isolation Program

The Fault Isolation Program (FII4) is a table-driven analyzer that uses data recorded
by the IOUCP Error Processing Routine (ERRCP) during IOU test execution.

ERRCP records the following three classes of errors and assigns route numbers to
them.

® Unexpected parity errors - (route 0)
® Invert parity errors - (routes 1 through 77g)
® Data/control errors - (routes 100 through 177g)

FII4 analyzes the errors recorded by the detection tests using the route numbers as the
base for isolation.

The route numbers for fault isolation are an index to a predefined string of modules.

Example:

Rome1[A|_Laj-—[c]-—|o]-—|e]
RoutezlAl—LDl-—LEl_LFI
Route 3 | D | —| F | — [ 6 |

M03217

FII4 sets error location (ERROR) to zero and starts by processing route numbers 100
through 177g. If an error is found in these route numbers, it sets error location
(ERROR) to nonzero. If no errors are found for the routes, FII4 processes route 0. If no
error is found for route 0, FII4 processes errors for routes 1 through 77g.

When FII4 finds errors in the route numbers, it calls subroutines to find and identify
the pak associated with the highest number of error routes. The subroutine assigns the
priority number one to paks with the highest count and then identifies lower priority
paks. The maximum number of paks that can be called is 10.

Log Errors Routine

This routine is built into the IOUCP. It is used to log errors in the error buffer for
fault isolation. It is called by ERRCP. The following classes of errors are logged.

® Unexpected parity error: When a parity error is detected, IOUCP generates a
ROUTE =0 code and passes the contents of Fault Status registers 1 and 2 (FS1 and
FS2) in (PEBUF) to the Error Log Routine.
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FII4 - Fault Isolation Program

® Invert parity error: When MRT4 detects an error, it generates a ROUTE=1
through 77g code and passes the logical difference between expected and received
FS1 and FS2 in PEBUF to the Error Log Routine.

® Data/control error: When tests detect an error, they generate a ROUTE=100
through 177 code and passes the following parameters to the Error Log Routine.

(EXPAT) Expected Pattern Buffer
(RCPAT) Received Pattern Buffer
(PPNUM) Failing PP Number
(CHNUM) Failing CH Number
(PEBUF) Parity Error Buffer

Figure 1-2 shows the Monitor PP map. The errors are recorded by the Error Log
Routine in the Error Log Buffer and processed by FII4.

— | CMSE ]

CMSE IDLE LOOP
ERROR LOG BUFFER
ERROR LOG RTN.

b— I O U C P FAULT ISOLATION
T E s T FPR(')GR'AM4
— QLT,PMT,EXT,PMU

Mo03218

Figure 1-2. Monitor PP Map

Unexpected Parity Error Recording

The route number=0 is transmitted whenever unexpected parity errors occur. As
shown in figure 1-3, the errors are logged by setting the RPEBUF equal to the
accumulative logical difference of FS1 and FS2 from PEBUF, and PCOUNTER is
incremented by one.

The size of the recorded parity error buffer (RPEBUF) is 20g locations.

PCOUNTER ~—— | COUNTER FOR ROUTE = 0 ]

RPEBUF — NIO BYTE 0-7 OF FS1
NIO BYTE 0-7 OF FS2
CIO BYTE 0-7 OF FS1
ClO BYTE 0-7 OF FS2

M03219

Figure 1-3. Parity Error Buffer
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Invert Parity Error Recording

The routes numbered 1 through 77g are invert parity error routes. When one of these
errors is reported, the corresponding location (PCOUNTER+(ROUTE)) is incremented

by one.

Also, a cumulative logical difference of FS1 and FS2 is recorded in location
RPEBUF +20g to location RPEBUF +37g.

Figure 1-4 shows what these locations represent.

PCOUNTER+1 — COUNTER FOR
ROUTES

PCOUNTER+77 — 01 through 77

RPEBUF+20 NIO BYTE 0-7 OF FS1

8 NIO BYTE 0-7 OF FS2

CIO BYTE 0-7 OF FS1
CIO BYTE 0-7 OF FS2

M03220

Figure 1-4. Invert Parity Error Buffer

Control and Data Error Recording

The routes numbered 100 through 177g represent the errors for data and control flow.
The route numbers are used to generate the starting address for cumulative logical
difference, PP, and channel flags when an error is detected.

The logical difference is calculated using expected (EXPAT) and received (RECPAT)
patterns. The PP and channel position flags are calculated using (PPNUM) and
(CHNUM).

The corresponding counter for failing route (PCOUNTER+(ROUTE)) is incremented by
one.

Figure 1-5 shows the buffer for one failing route number.
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PCOUNTER+100 — COUNTER FOR

ROUTES
PCOUNTER+177 — 01 through 177
FWA —
FWA+1 — ACCUMULATIVE
FWA+2 — LOGICAL
FWA+3 —_— DIFFERENCE
FWA+4 —
FWA+5 — NIO PP 00 through NIO PP 11 FLAGS
FWA+6 —_— NIO PP 20 through NIO PP 31 FLAGS
FWA+7 — CIO PP 00 through CIO PP 11 FLAGS
FWA+10 —— NIO CH 00 through NIO CH 17 FLAGS
FWA+11 ——— NIO CH 20 through NIO CH 33 FLAGS
FWA+12 — CIO CH 00 through CIO CH 11 FLAGS

Mo03221

Figure 1-5. Control and Data Error

Fault Isolation Program

FII4 analyzes the errors recorded by the detection tests using route numbers as a base
for isolation.

The route numbers for FII4 are considered as a index for the string of the involved
modules.

Example:

Routel [ A | — | B |-l c |- Do |—-[€ |

Route 2 | A | —[ D |—|E | = F ]

Route 3 | D | —[ F |- a ]

ROUTE1=A+B+C+D+E
ROUTE2=A +D+E+F
ROUTE3 =D +F + G

Mo3222
FII4 sets location (ERROR) to zero; initialize no error condition.

It starts with the processing of the route numbers 100 through 177g. These route
numbers represent the data and control flow errors. This processing is done by
checking the corresponding location in the counter buffers for nonzero.

When a nonzero is found, location (ERROR) is set to nonzero.

If no error for these routes was found, it processes the unexpected parity error route
(ROUTE =0). If the counter for this route is 0, it processes the invert parity routes

(1 through 77g). If there are no errors for these routes, it sends the message to CMSE:
NO ERROR RECORDED.
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If location (ERROR) is nonzero, Fault Isolation Control Program (FICP) calls FISORT
routine to find the pak with the highest number of calls. The counter for that pak has
the highest count.

The FISOL routine is then called to set priority and identify the pak type and location.
The calling table is passed to CMSE to display the message SUSPECTED FAILING MODULE/S
(FISM1, Fault Isolation Message 1).

Data and Control Processing

The errors with route numbers 100 through 177g are processed in the following
manner:

® Use COPYER routine to set the following:
— Accumulative logical difference to received buffer.
— Failing PP flags in PP parameter area.
- Failing channel flags in channel parameter area.
— Number of failing barrels (NUMBAR).
— Failing physical barrel number (BARNUM).
® (Call the processor for that route number to:
- Establish if it is a data or control failure.
— Find the number of failing bits and failing bit numbers.

— Find the failing channel number and number of failing channels if it is channel
failure.

— Increment counters for the paks that cause the error.

Invert Parity Processing

This processor checks if any location in the PCOUNTER buffer is nonzero and, if not,
returns control to Fault Isolation Control Program (FICP) with location (ERROR)
unchanged. It sets location (ERROR) to nonzero if any failing route is found. If there is
any error, it calls COPYPE routine to copy the recorded accumulative logical difference
to PEBUF and:

o Sets NUMBAR.
® Sets BARNUM.

The processor then increments counters for involved paks by one.
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Parity Error Processing

This processor checks if location PCOUNTER is nonzero and, if not, returns control to
FICP with location (ERROR) unchanged. If there is, error location (ERROR) is set to
nonzero and the COPYPE routine is called to copy the recorded accumulative logical
difference for this route in PEBUF and:

® Sets NUMBAR.
® Sets BARNUM.

The parity error processor then increments the involved paks by one.

Module Sorting

The Pak Sorting Routine (FISORT) is used to find the pak counter with the highest
count and set Maximum Count Value (MAXCNT).

If the highest count is zero (processors were not able to determine failing pak multiple
uncorrelated error), the FISM2 (Fault Isolation Message 2) is passed to CMSE.

Fault Isolation

The Fault Isolation Routine (FISOL) is called to identify the pak type and pak location
and to set the priority for the paks that have counters nonzero.

FISOL assigns the priority number one to all the paks with the highest counters. It
then decrements maximum count and increments priority number for the next set of
paks with the same count as current maximum count.

FISOL calls MODID for pak identification and location.

Maximum number of paks to be called is 10.
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AT511-A/AT512-A IOU and Associated
Equipment 2

LDX - Long Deadstart Sequence

The Long Deadstart Sequence (LDX) is a quick look program that resides in read-only
memory (ROM) attached to upper core of logical PP0O0 memory (5400 through 7777g).
LDX transfers to barrel 1 after barrel 0 completes. LDX continues to transfer to
barrels 2 and 3 if they are installed. Peripheral processors (PPs) within each barrel
may be reconfigured by using the deadstart display and entering the RP x command.
Initiating the long deadstart sequence sets the following conditions.

® A master clear is issued to all PPs and all error status bits are cleared.
® PPOO is forced to read the test program stored in ROM.

® PP00 address is forced to 6000g (5400 through 57004 is for test update and transfer
routine).

® A PP register display is brought up on the right-hand side of the screen.

While LDX is executing, certain error status bits are monitored to determine if the
hardware has been detected. If a hardware failure is detected, a message is displayed
below the PP register.

Each error stop is indicated by a unique P register address. The customer engineer
(CE) determines what error condition was detected by examining the P register display
and referring to the LDX error tables. Refer to the CYBER 960 Series and 970 Series
System Troubleshooting Guide, listed in the preface of this manual.

When execution of LDX is finished, (all installed barrels run), the short deadstart
sequence is initiated using the program currently displayed on the screen.

LDX Tests
LDX performs the following sequence of tests:
1. Arithmetic Unit Test
PP00 Memory Test (up to location 5377g)
One Word Channel Test
Block I/O Transfer Test

Multi-PP Arithmetic Unit Test

2
3
4
5. Block I/0O Transfer with Conversion Test
6
7. LDX Bit Test

8

Detection Tests

The following paragraphs describe these tests.
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Arithmetic Unit Test

The tests performed by the Arithmetic Unit Test are:

Test

Description

Unconditional Jump
Test

Conditional Jump Test

1x Instructions Test

2x Instructions Test

3x Instructions Test

4x Instructions Test

5x Instructions Test

13x Instructions Test

14x Instructions Test

15x Instructions Test

RJM and LJM
Instructions

PP00 Memory Test

Checks execution of the 03 instruction and the lower 6 bits
of the d portion of the instruction. Error stops are:

- on 0300 or 0377 instruction for single Q-bit failure.

- indicated by hardware timeout counter error for a
multiple Q-bit failure or P register failure.

Checks instructions 04 through 07 with A equal to 0, A
equal to 1, and A equal to minus 0. Error stops are on 03
through 07 instructions.

Checks instructions 10 through 17 using the lower 6 bits of
the A register. Error stops are on branch instructions.

Checks instructions 20 through 25, arithmetic operations in
the A register with all 18 bits, and shift network. Error
stops are on branch instructions.

Checks instructions 30 through 37 using the lower addresses
of PP00 memory for store instructions. Error stops are on
branch instructions.

Checks instructions 40 through 47 and all 16 bits of the Q
register. Lower addresses of PPO0 memory are used to check
restore capability. Error stops are on branch instructions.

Checks instructions 50 through 57 with and without the Q
flag set. Error stops are on branch instructions.

Checks execution of instructions 130 through 137 with 16-bit
operands. Error stops on branch instructions.

Checks execution of instructions 140 through 147 with 16-bit
operands. Error stops are on branch instructions.

Checks execution of instructions 150 through 157 with 16-bit
operands, with and without the Q flag set. Error stops are
on branch instructions.

Checks execution of instructions. Test 01 and 02 using
previously written addresses in lower core of PP00 memory.
Error stops are on branch instructions.

This test executes from low addresses of PP memory. The test is transferred from
ROMs to PP memory and checked for correct transfer. Error stop is on a branch
instruction (PP00 at location 24g, PP01 through PP04 at PP0O0 memory location 210g
plus PP number). The test then checks PP memory with ten fixed data patterns and

2-2 MSL 153/155 Test Descriptions Reference
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addresses. Error stop is on a branch instruction. The contents of the A register
represent the failing bits. The failing pattern and failing address are stored in low
addresses of PPO0 memory. The following table indicates the bit locations in PP00O
memory.

PPMO00

Location Contents

34g Failing bits

35¢ Failing patterns
36g Failing addresses

One Word Channel Test

This test checks channels with one word input/output (I/O) using all possible bit
combinations and Channel status during I/0. Barrel 0 tests channels 0, 1, and 13. All
other barrels test channels 12, 15, and 17. The remaining channels are not tested
because they may not be installed. Error stops are on branch instructions and are
unique for each Channel status and data error.

Block I/0 Transfer Test

This test checks inter-PP communication channel 12 using a slightly modified PP
memory test. A timeout counter protects PP00 from a hung condition. Error stops are
on branch instructions that are unique for each channel/PP.

Block I/0 Transfer with Conversion Test

This test checks inter-PP communication with 12-to-16-bit and 16-to-12-bit conversion
over channel 12. Error stops are on branch instructions. A timeout feature protects
PPOO0 from a hung condition.

Multi-PP Arithmetic Unit Test

This test is the same as the Arithmetic Unit Test described previously, but runs in
PPO01 through PP04 simultaneously. If an error is detected, the PP in which the test is
running stops and P register stop lights are the same as for the Arithmetic Unit Test.
PPO00 is in a loop waiting for a message from PPxx indicating that the test successfully
passed. The looping address is unique to each PP. Each PP is force deadstarted, waits
for the channel 13 flag to set before starting, and sets the channel 12 flag when
completed.

LDX Bit Test

This test checks the LDX bit in the Maintenance register. If the bit is clear, PP00
stops and the P register indicates an error in the Maintenance register.

Detection Tests

The detection tests are a series of programs that test each PP and channel in the
I0U4C for correct functional operation. These tests also record errors such as
differences between expected and actual (received) results and generate internal codes
that identify the area of the IOU4C under test when the error was detected.
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QLT44 - Quick Look Test

The Quick Look Test tests one-word I/O over each channel. The test uses hardware
features such as force idle PP and force deadstart PP.

At the end of the test, all tested channels are set active, empty, and all associated
PPs, if selected, are in an idle condition.

Section Descriptions

The Quick Look Test section numbers, converted to octal, represent the channel under
test (that is, section 8 represents channel 10g). For a channel to be tested, both the
section and the channel must be selected by bits in the section select and channel flag
parameter words. Refer to parameters and control words in the MSL 153/155 IOU Test
Procedures Reference manual, listed in About This Manual.

This section has the following four subsections.

Subsection Tag Description

00 SUBSEC00 Initializes the associated PP (Force idle PP).

01 SUBSEC01 Tests channel flags status for set and clear.

02 SUBSEC02 Tests one word pattern over each channel
selected.

03 SUBSEC03 Checks negative testing.

At the end of the section, channel status is active, empty, and the associated PP is in
an idle condition.

Subsection 00 (SUBSEC00)

Initialize channel number for all instruction in the slave PP. Deadstart PP and check
K register for 107700 idle condition.

Subsection 01 (SUBSEC01)

Test all channel flags for set/clear.

Subsection 02 (SUBSEC02)

Subsection 02 tests one word pattern over each channel selected to be tested, and
checks the status of the channel during the I/O transfer. This subsection has 1000g
conditions that use different patterns and complements of the pattern. There are 152
fixed patterns and 626g randomly generated patterns.

Each condition uses one pattern and the complement of the pattern. During this I/O,
the test checks for correct channel status and channel error flag clear status.
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Subsection 03 (SUBSEC03)

Subsection 03 has the following ten conditions.

Condition Description

00 Disconnects already inactive on channel with escape bit set.

01 Outputs one word on inactive channel with escape bit set.

02 Inputs one word from inactive channel with escape bit set.

03 Blocks input over inactive channel expecting that the first word

address of the block input is cleared.

04 Blocks output over inactive channel expecting that the contents of
the A register are not changed.

05 Activates already active channel with escape bit set.

06 Functions FAN on active channel with escape bit set.

07 Functions FNC on active channel with escape bit set.

08 Forces channel active, full, and check for empty when channel is
deactivated.

09 Checks channel for empty and active signals.

NOTE

It is possible for subsection 03 to cause the PP from which the test is being executed
to hang if the escape feature (bit 25 of I/O instructions) does not work. There is no
way to prevent this hang if the feature fails.

If all channels for the current barrel are turned off, channel 17g is used as a default
test channel.
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PMT44 - PP Memory Test 1

The PP Memory Test 1 (PMT44) checks the operation of the PP memories except for
the PP in which the PMT44 test resides. The test does not rely on code executing in
the PP memory being tested. PP memories are tested sequentially using force
deadstart, idle, and force dump. Since the PP in which PMT44 resides was checked by
the LDX test, PMT44 assumes that the PP is operational.

Section Descriptions

The PP Memory Test 1 section numbers, in decimal, represent the PP memory being
tested. For a memory to be tested, both the section and the PP must be selected by
bits in the section select and PP flag parameter words. Refer to parameters and control
words in the MSL 153/155 10U Test Procedures Reference manual listed in the preface
of this manual.

All data transfers for PPs are done over channel 13g.

Each section has 32 subsections numbered 00 through 31, as described in the following

table.

Subsection Tag Description

00 B00.00 Forces deadstart PP with check.

01 B01.00 Checks P and A registers.

02 to 30 B02.00 Tests memory with patterns.

31 B03.00 Tests memory with address patterns.

At the beginning of the test, all PPs are forced into a hung condition by a force idle
feature. The PPs are left idle at the end of each section and are in an idle condition at
the end of the test.

Subsection 00 (B00.00)

This subsection has the following five conditions.

Condition Description

00 Forces PP to deadstart condition.

01 Checks P register of the PP being tested for the value 177777.

02 Checks Q register of the PP being tested for deadstart channel
value.

03 Checks K register of the PP being tested for the value 007100g.

04 Checks A register of the PP being tested for the value 020000g.
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Subsection 01 (B01.00)
This subsection has the following condition.

Condition Description

00 Repeat one word output to fill tested memory. Check the P and A
registers of the PP being tested for the correct count after each
word of output.

Subsections 02 through 15 (B02.00)

These subsections output standard test patterns to complement every second word and
then dumps the test PP over the used channel to the monitor PP to check the data.

These subsections have the following two conditions.

Condition Description
00 Outputs data blocks of 100g words to fill up the test PP memory.
01 Forces a dump of the test PP and inputs one word at a

time,checking data.

Subsections 16 through 30 (B02.00)

These subsections use the same code as subsections 02 through 15, but use random
number patterns.

Subsection 31 (B03.00)

This subsection outputs the address of the corresponding memory location to fill the
test PP memory and then dumps the test PP over the used channel to the monitor PP
to check the data.

This subsection has the following two conditions.

Condition Description
00 Repeats one word output to fill the memory of the test PP.
01 Forces a dump of the test PP and inputs one word at a time,

checking data.
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EXT44 - Execution Unit Test

The Execution Unit Test checks instruction execution and the arithmetic units in all
PPs, except the one in which the Input/Output Control Program (IOUCP) and CMSE
are running. CMSE loads EXT44 into the same PP with IOUCP and distributes the
updated copies to the PPs to be tested. The test is started by deactivating the
communication channel for the assigned PP.

Section Descriptions

EXT44 is divided into the following three sections.

Section Tag Description

00 UJNTST Tests the arithmetic unit and execution of
instructions 00 through 57g (12-bit operand
instruections).

01 TEST13X Tests the arithmetic unit and execution of
instructions 1030 through 1057g (16-bit operand
instructions).

02 STSTEST Tests the execution of the channel instructions.

Section 00 (UJNTST)

This section tests the 12-bit operand instructions 00 through 57g. The test is divided

into the following six subsections.

Description

Subsection Tag

00 UJNTST
01 TEST1X0
02 TEST2X0
03 TEST3X
04 TEST4X
05 TEST5X

2-8 MSL 153/155 Test Descriptions Reference

Tests execution of 00 through 07 instructions.

Tests execution of 10 through 17 instructions,
and the A register bits 20 through 25.

Tests execution of 20 through 23 instructions,
and the A register bits 20 through 217

Tests execution of 30 through 37 instructions,
and restore ability.

Tests execution of 40 through 47 instructions,
and the A register bits 20 through 211

Tests execution of 50 through 57 instructions,
and the Q adder.
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EXT44 - Execution Unit Test

This section tests the 16-bit operand instructions. The test is divided into the following

four subsections.

Subsection Tag Description

00 TEST13X Tests execution of 1030 through 1037
instructions and restore ability on 16-bit
boundary.

01 TEST14X Tests execution of 1040 through 1047
instructions and restore ability using indirect
addressing.

02 TEST15X Tests execution of 1050 through 1057
instructions using index addressing.

03 JMPTEST Tests execution of 01 and 02 instructions.

Section 02 (STSTEST)

This section tests the I/O instructions (channel instructions) and has the following four

subsections.

Subsection Tag Description

00 STSTEST Tests 64 through 67 instructions.

01 IANTEST Tests 70, 72, 74, and 75 instructions.

02 IOTEST Tests 1064 through 1067 instructions.

03 ESCTEST Tests channel instructions with escape bit

60461920 K
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PMU44 - PP Memory Test 2

The PP Memory Test 2 (PMU44) performs a more rigorous check of the PP memories
than PMT44. The advantage over PMT44 is that PMU44 loads a copy of the PP
memory test routine into all PP memories that are to be checked. The PP memory test
routine is then executed by the PPs. This provides more variety in the way memory is
referenced and allows more strenuous code to be used.

Section Descriptions

The section, subsection, and condition structure of PMU44 is defined in reference to
where the code executes in a particular test PP. The code in the test PP is executable
from either the lower or upper half of the first 4K of PP memory, so that the entire
memory can be tested.

Selection of sections 00 and 01 tests the entire memory.

Section Description

00 Executes in the lower half of memory and tests all memory except
test core and direct cells used by the lower half copy.

01 Executes in the upper half of memory and tests direct cells and
core used by the lower half copy.

Each section includes all of the following 48 subsections except as noted.

Subsection Tag Description

00 SS00 Checks to find a solid addressing failure. This
is not affected by the memory bounds of a
section.

01 through 36 SS01 through 36  Checks standard and random patterns of
available test memory.

37 through 39 SS37 through 39  Tests available test memory with a random
word in each location.

40 through 46 SS40 through 46  Checks addressing by rapidly loading random
addresses in a pre-arranged sequence.

47 SS47 Checks if faults are induced when address lines
are selectively toggled. This is not affected by
the memory bounds of a section.
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Subsection 00
This subsection uses the following two conditions to check for solid address failure.

Condition Description

00 Initializes location 0 with all zeros, and stores ones in all
remaining locations with one-bit-set addresses. A nonzero word in
location 0 indicates a shorted address line.

01 Initializes location 77774 with all ones, and stores zeros in all
remaining locations with one-bit-clear addresses. A zero-bit in
location 77774 indicates an open address line.

Subsections 01 through 06

These subsections use a standard fixed pattern. The testable memory is checked in
groups of five words with the pattern, then its complement, being loaded into alternate
locations. The words are quickly read back and checked in sequential order.

Subsections 07 through 14

These subsections are the same as subsections 01 through 06, except the standard
patterns are circularly shifted. These sliding patterns use 16 conditions, one for each
circular shift.

Subsections 15 through 21

These subsections are exactly the same as subsections 01 through 06. The placement
allows staggering of fixed and sliding pattern checks.

Subsections 22 through 36

These subsections are the same as subsections 01 through 06, except the patterns are
randomly chosen before the tests are copied to the test memories.

Subsections 37 through 46

These subsections have one condition. Each subsection uses a real-time-clock input to
generate a series of 1000g addresses. For each address the previous address is used as
data. This daisy chain is then rapidly retraced using load instructions. If no error is
generated by rapid changes of the address/data lines, the 1000th load is the reference
point.

Repeating the condition uses the same seed for the random number generation;
repeating the subsection uses a new seed for each cycle.

The subsections are duplicated to allow multiple cycles without selecting a repeat
subsection.
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Subsection 47

This subsection checks if the address lines are affected by crosstalk. An instruction
sequence is executed that causes the address lines to switch from all zeros to all ones,
except for one bit to be checked for staying zero. The sequence is repeated for all 13
address bits, and then another sequence is used for checking all ones toggling to all
zeros (but one).

This subsection uses the following two conditions.

Condition Description

00 Toggles all address lines, except the test bit, from zeros to ones by
executing a store with indirect addressing through location 0 that
contains a one-bit-clear address.

01 Toggles all address lines, except the test bit, from ones to zeros by
executing an indexed long jump instruction, from location 77764 to
location 0 plus a one-bit-set address.
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CHD44 - Channel Test
The Channel Test (CHD44) checks inter-PP data transfer over each tested channel.

The test uses a pair of PPs for inter-PP transfer. One PP is called the PP transmitter
and the other, the PP receiver. The PP transmitter communicates through the Double
PP Driver (DPPD) with the Input/Output IOU Control Program (IOUCP) over the
communicating channel. The PP receiver communicates with the PP transmitter over
the testing channel.

The PP transmitter and the PP receiver are randomly selected at the beginning of each
section and whenever the test is repeated.

The execution of the complete test with one channel is considered a section. The
number of selected sections specifies the number of the channels to be tested for
randomly selected PP pair (default is 32 sections selected).

When all selected sections are completed, the end of the test is reported and, if repeat
test is selected, new pairs are randomly generated.

The maximum number of words (size of the I/O block) to be transferred is 1000g.

Section Descriptions

In this test, a section is the execution of the complete program using one pair of PPs
that are testing one channel. The PP receiver returns received data over the channel
being tested to the PP transmitter. The PP-transmitter section is divided into the
following five subsections.

Subsection Tag Description

00 SUBSEC00 Tests one word I/0 over the channel being
tested using the OAN instruction.

01 SUBSEC01 Tests one word I/O over the channel being
tested using the OAM instruction.

02 SUBSEC02 Tests the channel flag operation (PP-receiver
number is the channel number for the channel
flag test).

03 SUBSEC03 Tests block I/0 over the channel being tested

using the OAM instruction.

04 SUBSEC04 Tests block I/O over the channel being tested
using the OAPM instruction (conversion).

Subsection 00 (SUBSEC00)

Subsection 00 tests the data and Channel status during one word I/O using the OAN
(single word output) instruction over the channel being tested. The data used for I/0
are word counts. Every condition is represented by one word count.
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Subsection 01 (SUBSECO01)

Subsection 01 tests the data and Channel status during one word I/O using the OAM
(output block) instruction over the channel being tested. The data used for I/O are the
data patterns used in subsections 03 and 04. Every condition represents one pattern.

Subsection 02 (SUBSEC02)

Subsection 02 cannot be deselected. If subsections 03 or 04 are selected, then subsection
02 is selected. It tests the operation of the channel flag (channel flag number is equal
to the receiving PP number). This channel flag is used in subsections 03 and 04 to
control the receiving PP.

Subsection 03 (SUBSEC03)

Subsection 03 tests the data and Channel status during block I/O using the output
block (OAM) instruction over the channel being tested. The size of the block is
represented by the word count. Every condition is one block size (one word count).

Subsection 04 (SUBSEC04)

Subsection 04 tests the data and Channel status during block I/O using the output
block (OAPM) instruction with conversion over the channel being tested. The size of
the block is represented by the word count. Every condition is one block size (one word
count).
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CMA44 - Central Memory Access Test

The Central Memory Access Test (CMA44) checks the data path from PP memory to
central memory (CM) and from CM to PP memory. It also checks the Relocation (R)
register which, in conjunction with the A register, forms the CM address.

Section Descriptions

CMA44 is divided into ten sections.

Section Tag Description

00 SEC00 Tests the R register.

01 SECO01 Tests the (R+A), CM address.

02 CWDTST Tests the read/write CM with 60-bit single CM
word.

03 ADRTST Tests the read/write addresses in CM with
60-bit single CM word.

04 CWMTST Tests the read/write CM with 64-bit single CM
word.

05 CLDTST Tests the read/write block in CM with 60-bit
CM word.

06 CLMTST Tests the read/write block in CM with 64-bit
CM word.

07 RSLTST Tests the read and set lock.

08 RCLTST Tests the read and clear lock.

09 MIXTST Tests the read/write in mixed mode (60- and

64-bit CM word, single CM word and block).

Section 00 (SEC00) -
The section has the following three subsections.

Subsection Tag Description

00 RRGO0O Tests the lower 12 bits of the R register, with
the upper 10 bits of R set to zero.

01 RRGO1 Tests the upper 10 bits of the R register, with
the lower 12 bits of R set to zero.

02 RRGO02 Tests the full R register.

Every subsection has 1000g conditions and every condition is a different pattern.
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Section 01 (SECO01)
The section has the following subsection.

Subsection Tag Description
00 RAATST Tests the full A+R register.

This subsection has 1000g conditions and every condition is a different pattern.

Sections 02 through 09

Sections 02 through 09 have 16 subsections each. Subsections 00 through 07 use
different starting addresses in CM and do not use the R register. Subsections 08
through 15 use randomly selected R-register values.

Every subsection has 1000g conditions and every condition is a different pattern with a
different starting address in CM.

Every condition is a different CM word count for the block read/write instruction.
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MRA44 - Maintenance Register Access Test

The Maintenance Register Access Test (MRA44) checks the Maintenance register access
from all PPs. It also checks the Maintenance Channel (MCH) hardware interlock and
(MCH) priority circuits.

Section Descriptions

MRA44 has the following 26 sections.

Section Tag Description
00 SEC00 Tests the MCH interlock and PP priority.
01 through 25 Tests the MCH access from all PPs.

Section 00 (SEC00)
The section has the following two subsections.

Subsection Tag Description

00 S00B00 Tests that a PP from the lower barrel has
priority over other PPs.

01 S00B01 Tests that only one PP can access the MCH at
a time, using the MCH interlock.

Sections 01 through 25

Each section tests a MR access from the corresponding PP. Each section has the
following five subsections.

Subsection Tag Description

00 FUNRES Tests the response on function. Each condition
is one function code.

01 ECHO Tests the data to and from the MR using an
echo function. Each condition is one pattern.

02 WRITE Tests the Write function. The testing PP writes
MR and the monitor PP reads and compares
values.

03 READ Tests the Read function. Each condition is one

register in the MR.

04 SSUMF Tests the Status-Summary function by reading
data using the Status-Summary function and
normal read operation.
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MRT44 - Maintenance Register Test

The Maintenance Register Test (MRT44) checks all parity networks in the I0U4C
using invert parity feature. All of the force conditions that induce errors to other parts
of the hardware are also checked.

The 24-digit expected and received messages are the expected and received contents of
the Fault Status 1 and Fault Status 2 registers.

Section Descriptions

The PP number is equal to the section number in test MRT44.

Subsection Descriptions

Each subsection is one of the Test mode register codes with 00 equal to Test mode
code 00, 01 equal to Test mode code 01, and so forth, up to the code of 47 (decimal).
Therefore, MRT44 is divided into the following 48 subsections.

Subsection Tag Description

00 SUBO00 Tests for no reported errors.

01 SUBO01 Tests for invert parity on channel data to PP.

02 SUBO02 Tests for invert parity from PP to channel.

03 SUBO03 Tests for invert PPM to R register parity.

04 SUB04 Tests for invert parity at PPM data checker.

05 SUBO05 Tests for invert microcode parity.

06 SUB06 Tests for invert PPM parity at parity generator.

07 SUBO07 Tests for invert parity on CM function code.

08 SUBO08 Tests for invert parity on Y register at parity
generator.

09 SUB09 Tests for invert parity on A register at parity
generator.

10 SUB10 Tests for invert parity on shift ROM at parity
checker.

11 SUBI11 Tests for invert parity on Q register at parity
generator.

12 SUB12 Tests for invert parity on P register at parity
generator.

13 SUB13 Tests for invert parity on G register at parity
generator.

14 SUB14 Tests for invert R register to Y parity at
checker.
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Subsection Tag Description

15 SUB15 Tests for invert PPM address parity at checker.

16 SUB16 Tests for invert tag-out parity at generator.

17 SUB17 Tests for invert data-in parity at generator.

18 SUB18 Tests for invert CM address parity.

19 SUB19 Tests for disable SECDED code to PP memory.

20 SUB20 Not used.

21 SUB21 Not used.

22 SUB22 Not used.

23 SUB23 Not used.

24 SUB24 Tests for force CM request/resync error.

25 SUB25 Tests for force mark line parity bit to zero.

26 SUB26 Tests for force tag-out/in parity error.

27 SUB27 Tests for force response code parity error.

28 SUB28 Tests for invert function-out parity bit.

29 SUB29 Tests for force address-out parity bit low.

30 SUB30 Tests for force data-in parity bit low.

31 SUB31 Tests for force data-out parity bit low.

32 SUB32 Tests for invert channel parity from the
two-port mux or the maintenance channel.

33 SUB33 Tests for invert Maintenance register write
parity.

34 SUB34 Tests for invert nanocode parity.

35 SUB35 Tests for invert read parity bit.

36 SUB36 Tests for invert channel 15 data-bus parity at
checker.

37 SUB37 Tests for invert R/I read-data parity.

38 SUB38 Tests for invert R/l write-data parity.

39 SUB39 Tests for force lost clock error.

40 SUB40 Tests for force CM request in the ADU.

41 SUB41 Tests for force tag-in parity error in the ADU.
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Subsection Tag Description

42 SUB42 Tests for force response code parity error in the
ADU.

43 SUB43 Tests for block D5 full in the ADU.

44 SUB44 Tests for force CMC busy at CMI.

45 SUB45 Tests for invert OS bounds address parity at
checker.

46 SUB46 Tests for set inhibit PP to CM request.

47 SUB47 Tests for clear inhibit PP to CM request.

NOTE

Subsections 46 and 47 must be run together because subsection 46 sets up the
condition that subsection 47 clears. You cannot select one section without the other.

Subsection 00 (SUB00)

This subsection tests that no errors are reported when a code of (00) is forced in the
Test Mode register.

Subsection 01 (SUBO0O1)

This subsection tests for invert parity on a channel to PP data transfer.

Subsection 02 (SUB02)

This subsection tests for invert parity on a PP to channel data transfer.

Subsection 03 (SUB03)

This subsection is executed to cause parity error for PP to the R register.

Subsection 04 (SUB04)

This subsection is executed to cause parity error at the PP memory data checker.

Subsection 05 (SUB05)

This subsection causes parity errors in microcode and the G register.

Subsection 06 (SUB06)

This subsection tests the parity network for data sent to the PP memory.

Subsection 07 (SUB07)

This subsection tests the parity error on CM function.
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Subsection 08 (SUB08)

This subsection tests the parity network of the Y register.

Subsection 09 (SUB09)

This subsection tests the A register parity error network.

Subsection 10 (SUB10)

This subsection shifts the data in the A register to cause a shift control ROM parity
error.

Subsection 11 (SUBI11)

This subsection shifts the data for checking parity in the Q register.

Subsection 12 (SUB12)

This subsection cause parity errors in the P register.

Subsection 13 (SUB13)

This subsection causes a parity error in microcode and the G register.

Subsection 14 (SUB14)

This subsection is executed to cause a parity error for the R-to-Y register transfer.

Subsection 15 (SUB15)

This subsection causes parity errors in the PP memory address at the parity checker.

Subsection 16 (SUB16)

This subsection tests the data to CM with inverted tag-out parity.

Subsection 17 (SUB17)

This subsection tests data-in parity on CM transfers.

Subsection 18 (SUB18)

This subsection tests the parity error reporting when the CM address parity bit is
inverted.

Subsection 19 (SUB19)
This subsection tests the disable SECDED code generator to PP memory.

Subsection 20 (SUB20)

This subsection code is use to test for conversion errors.
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Subsection 21 (SUB21)

This subsection code is not used.

Subsection 22 (SUB22)

This subsection code is not used.

Subsection 23 (SUB23)

This subsection code is not used.

Subsection 24 (SUB24)

This subsection tests for the CM request/resync error.

Subsection 25 (SUB25)

This subsection tests the force mark line parity bit low.

Subsection 26 (SUB26)

This subsection tests the force tag-out/in parity error.

Subsection 27 (SUB27)

This subsection tests the force response code parity error.

Subsection 28 (SUB28)

This subsection tests the invert function-out parity bit.

Subsection 29 (SUB29)

This subsection tests the force address-out parity bit low.

Subsection 30 (SUB30)

This subsection tests the parity error reporting when data-in parity is forced low on all
groups.

Subsection 31 (SUB31)

This subsection tests the force data-out parity bit low.

Subsection 32 (SUB32)

This subsection tests the invert channel parity on channel 17g, or when the parity is
inverted on the channel 155 data bus.

Subsection 33 (SUB33)

This subsection tests the invert Maintenance register write parity on the data being
written into the register.
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Subsection 34 (SUB34)

This subsection tests the invert nanocode parity.

Subsection 35 (SUB35)

This subsection tests the invert read parity bit.

Subsection 36 (SUB36)

This subsection tests parity error reporting when the parity is inverted on the
channel 154 data bus.

Subsection 37 (SUB37)

This is the test for radial interface read.

Subsection 38 (SUB38)

This is the test for radial interface write.

Subsection 39 (SUB39)

This subsection tests the force lost clock error.

Subsection 40 (SUB40)

This subsection tests the force CM request in the ADU.

Subsection 41 (SUB41)

This subsection tests the force tag-in parity error in the ADU.

Subsection 42 (SUB42)

This subsection tests the force response code parity error in the ADU.

Subsection 43 (SUB43)
This subsection tests the force D5 full in the ADU.

Subsection 44 (SUB44)

This subsection tests the force CMC busy at the CMI.

Subsection 45 (SUB45)

This subsection tests for OS bounds violation when a slave PP tries to write a CM
word outside the allowed region specified by OS bounds.

Subsection 46 (SUB46)

This subsection tests the set inhibit PP CM request.
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Subsection 47 (SUB47)

This subsection tests the clear inhibit PP CM request.
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TPM44 - Two-Port Multiplexer Test
The Two-Port Multiplexer Test (TPM44) is a standalone only test.

TPM44 tests the interface from and to the PP across channel 15g and port 1. The test
requires user interaction and all faults are detected by the operator when the test stops
with a display message error or a hung condition.

The test exercises only port 1 for functions that could interrupt normal PC console
operation. The read and write clock sections are run from both ports and therefore test
all ports.

The Clock sections test the special features available on the two-port mux.

The following message is displayed only at the beginning of the test when the set
PARAM message is displayed:

SET DISPLAY TERMINAL

ON LINE, PAGE MODE, FULL DUP.

(LOC 141B)=PARITY SELECT

00=0DD, O01=EVEN, 02=NO PARITY

(LOC 142B)=STOP BITS

00=1 STOP BIT, 01=2 STOP BITS.

DEFAULT-EVEN PARITY/2 STOP BITS

Section Descriptions

TPM44 is divided into the following ten sections.

Section Tag Description

00 SECO00 Tests the Read Deadstart Port and Terminal
function.

01 SEC01 Tests the function response and FIFO.

02 SEC02 Tests the DTR and Connect function.

03 SEC03 Tests the loopback with 5-, 6-, 7-, and 8-bit
mode.

04 SEC04 Tests the Master-Clear and Disconnect
functions.
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Section Tag Description

05 SECO05 Tests the data in overrun.

06 SEC06 Reads and displays thé wall clock.

07 SECO07 Tests the wall clock by writing different test
patterns.

08 SEC08 Tests the wall clock increment feature.

09 SEC09 Enters the time in the wall clock.

Section 00 (SEC00)

This section tests the Read Deadstart Port and Terminal function. The deadstart port
and terminal are displayed on the console and operator input is required to continue
the test.

Subsection Tag Description

00 SEC00.0 Reads and displays the deadstart port and
terminal type.

Section 01 (SECO01)

The section has the following four subsections.

Subsection Tag Description

00 SEC01.4 Checks to see if the test initialization detected
a response to the Connect function.

01 SEC01.6 Checks for the response on issued functions.

02 SEC01.8 Checks for FIFO operation.

03 SEC01.9 Checks if the DTR signal remains set if

previously set by the DTR function after the
FIFO has emptied.

Section 02 (SEC02)

The section has the following four subsections.

Subsection Tag Description

00 SEC02.1A Tests the loopback feature with 8-bit mode.
01 - SECo02.1 Tests the loopback feature with 7-bit mode.
02 SEC02.1 Tests the loopback feature with 6-bit mode.
03 SEC02.1 Tests the loopback feature with 5-bit mode.
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Section 03 (SEC03)

The section has the following two subsections.

Subsection Tag Description
00 SEC03.0 Test the four character input buffer.
01 SEC03.0 Test the data in overrun bit. Verifies that the

data in overrun bit will set if the data in the
input buffer is overwritten.

Section 04 (SEC04)
The section has the following four subsections.

Subsection Tag Description

00 SEC04.2 Tests the clear Data Terminal Ready function
(400) and checks for proper status on the port.

01 SEC04.6A Tests the set Data Terminal Ready function and
checks for proper status.

02 SEC04.8 Tests the Connect function (700X) by outputting
on one port to fill the buffer and than
connecting to the other port without
interrupting the original output.

03 SEC04.b Verifies that the two-port multiplexer will set
the Data Terminal Ready status bit when in
Output mode.

Section 05 (SECO05)
The section has the following two subsections.

Subsection Tag Description

00 SEC05.1 Tests the Master Clear function (700). This
subsection will display the message Enter
Character. The character is to be entered by the
operator that is required to fill the input buffer
to test the Master Clear function.

01 SEC05.6 Tests the Disconnect function (6000).

Section 06 (SEC06)
The section has the following subsection.

Subsection Tag Description
00 SEC060 Reads and displays the calendar clock.
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Section 07 (SEC07)
The section has the following subsection.

The subsection tests the Write and Read Wall Clock function by writing a pattern of
data to the clock and then reading it back to verify. There are five fields defining the
year (YY), month (MM), day (DD), hour (HH), and minute (MN).

Field Condition Patterns
%k %k Xk Xk Xk % % % % % Xk %k k Xk % % Xk X% Xk Kk X %
YY 0 00
YY 1 01
YY 98 98
YY 99 99
MM 100 01
MM 101 02
MM 110 11
MM 111 12
DD 112 01
DD 113 02
DD 141 30
DD 142 31
HH 143 00
HH 144 01
HH 165 22
HH 166 23
MN 167 00
MN 168 01
MN 225 58
MN 226 59

In each condition, a pattern is written in a field; other fields contain 01. For example:

Condition 03: 00 03 01 01 01 01 00
Condition 98: 00 98 01 01 01 01 00
Condition 108: 00 01 09 01 01 01 00.
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Section 08 (SEC08)
The section has the following three subsections.

Subsection Tag Description

00 SUBZER This subsection checks propagation delay from
minute-to-hour to day-to-month and to-year.

NOTE

To run subsections 1 and 2, clear quick look mode bit.

01 SUBONE This subsection checks the propagation of the
carry (the increment of the clock). minute —
hour, hour — day, day — month, month —
year.

02 SUBTWO This subsection tests the calendar clock to make
sure that the last day is right for each month.

Section 09 (SEC09)
The section has the following subsection.

Subsection Tag Description

00 SEC090 This subsection can be used to set date and
time in the wall clock from the keyboard. When
the message ENTER DATE/TIME YYMMDDHHMN is
displayed, enter data through the keyboard in
the above form, where YY = year,

MM = month, DD = day, HH = hour,

MN = min. No separators are required. For
example: 8506100812. If data is illegal an
INVALID ENTRY message is displayed. If good data
is entered, it is written to the clock, read back
and displayed. Type ABS CR to exit or abort
this subsection at the end of the test.
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Isolation Diagnostics

The isolation diagnostic (FI144) analyzes errors reported by the detection tests and
attempts to identify a group of logic paks that are likely to be causing the problem.

FII44 - Fault Isolation Program

The Fault Isolation Program (FII44) is a table driven analyzer that uses data recorded
by the IOUCP Error Processing Routine (ERRCP) during IOU test execution.

ERRCP records the following three classes of errors and assigns route numbers to
them.

® Unexpected parity errors — (route 0)
® Invert parity errors — (1 through 77g)
® Data/control errors — (100 through 177g)

FII44 analyzes the errors recorded by the detection tests using the route numbers as
the base for isolation.

The route numbers for fault isolation are an index to a predefined string of modules.

Example:

Route 1 | A ]_Laj_Lc]—[D ]—FE |
HouteZ[Al—LDI_LEJ_UI
Route3IDI—LF]—Ij|

M03217

FII44 sets error location (ERROR) to zero and starts by processing route number 0. If
an error is found in this route number, it sets error location (ERROR) to nonzero. If no
errors are found for route number 0, FII44 processes route numbers 100 through 177.
If no errors are found for route numbers 100 through 1775, FII44 processes errors for
route numbers 1 through 77g.

When FII44 finds errors in the route numbers, it calls subroutines to find and identify
the pak associated with the highest number of error routes. The subroutine assigns
priority number one to paks with the highest count and then identifies lower priority
paks. The maximum number of paks that can be called is 10.

Log Errors Routine

This routine is built into the IOUCPA4. It is used to log errors in the error buffer for
fault isolation. It is called by ERRCP. The following classes of errors are logged.

® Unexpected parity error: When a parity error is detected, IOUCP4 generates a
ROUTE =0 code and passes the contents of Fault Status registers 1 and 2 (FS1 and
FS2) in (PEBUF) to the Error Log Routine.
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® Invert parity error: When MRT44 detects an error, it generates a ROUTE=1
through 77g code and passes the logical difference between expected and received
FS1 and FS2 in PEBUF to the Error Log Routine. The following parameters are
also passed to the Error Log Routine.

(EXPAT) Expected Pattern Buffer
(RCPAT) Received Pattern Buffer
(PPNUM) Failing PP Number
(CHNUM) Failing CH Number
(PEBUF) Parity Error Buffer

® Data/control error: When tests detect an error, they generate a ROUTE=100
through 1775 code and passes the following parameters to the Error Log Routine:

(EXPAT) Expected Pattern Buffer
(RCPAT) Received Pattern Buffer
(PPNUM) Failing PP Number
(CHNUM) Failing CH Number
(PEBUF) Parity Error Buffer

Figure 2-1 shows the Monitor PP map. The errors are recorded by Error Log Routine
in the Error Log Buffer and processed by FII44.

T E S T
E QLT,PMT,EXT,PMU

I O U cCc P

ERROR LOG RTN.
L_FAULT ISOLATION
ERROR LOG BUFFER —] PROGRAM

CMSE IDLE LOOP F I 1 4

MO03224

Figure 2-1. Monitor PP Map

Unexpected Parity Error Recording

The route number=0 is transmitted whenever unexpected parity errors occur. As
shown in figure 2-2, the errors are logged by setting the RPEBUF equal to the
accumulative logical difference of FS1 and FS2 from PEBUF, and PCOUNTER is

incremented by one.

The size of the Recorded Parity Error Buffer (RPEBUF) is 20g locations.

PCOUNTER — [COUNTER FOR ROUTE =0 ]

RPEBUF — — BYTE 0-7 OF FS1
BYTE 0-7 OF FS2

M03225

Figure 2-2. Parity Error Buffer
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Invert Parity Error Recording

The routes numbered 1 through 77g are the invert parity error routes. When one of
these errors is reported, the corresponding location (PCOUNTER+(ROUTE)) is
incremented by one.

Also, a cumulative logical difference of FS1 and FS2 is recorded in location
RPEBUF +20g to location RPEBUF +37g.

Figure 2-3 shows what these locations represent.

PCOUNTER+t1 — COUNTER FOR
ROUTES

PCOUNTER+77 — 01 through 77
RPEBUF+208 BYTE 0-7 OF FS1

BYTE 0-7 OF FS2
FWA —_—
FWA+1 —_— ACCUMULATIVE
FWA+2 —_— LOGICAL
FWA+3 — DIFFERENCE
FWA+4 —
FWA+5 -_— PP 00 through PP 11 FLAGS
FWA+6 _ PP 20 through PP 31 FLAGS
FWA+7 I Not used
FWA+10 —— CH 00 through CH 17 FLAGS
FWA+11 —— CH 20 through CH 33 FLAGS
FWA+12 — Not used

M03226

Figure 2-3. Invert Parity Error Buffer

Control and Data Error Recording

The routes numbered 100 through 177g represent the errors for data and control flow.
The route numbers are used to generate the starting address for cumulative logical
difference, PP, and channel flags when an error is detected.

The logical difference is calculated using expected (EXPAT) and received (RECPAT)
patterns. The PP and channel position flags are calculated using (PPNUM) and
(CHNUM).
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The corresponding counter for failing route (PCOUNTER+(ROUTE)) is incremented by
one.

Figure 2-4 shows the buffer for one failing route number.

PCOUNTER+100 — COUNTER FOR

ROUTES
PCOUNTER+177 — 100 through 177
FWA —
FWA+1 —_— ACCUMULATIVE
FWA+2  — LOGICAL
FWA+3  —0 DIFFERENCE
FWA+4 —
FWA+5 —_— PP 00 through PP 11 FLAGS
FWA+6 —_— PP 20 through PP 31 FLAGS
FWA+7 e Not used
FWA+10 —— CH 00 through CH 17 FLAGS
FWA+11 ——— CH 20 through CH 33 FLAGS
FWA+12 — Not used

M03223

Figure 2-4. Control and Data Error

Fault Isolation Program

FII44 analyzes the errors recorded by the detection tests using route numbers as a
base for isolation.

The route numbers for FII44 are considered as a index for the string of the involved
modules.

Example:

Routo1[AI—lB1—lC]—[D]—IEI

RoutozlAl—[D]—[E—]_[F]

Route 3 | D |—| F |—| G |
ROUTE1=A+B+C+D+E

ROUTE2=A+D+E+F
ROUTE3 =D +F + G

M03222

FII44 sets location (ERROR) to zero, which is used as a flag when an error condition is
detected.

The routine starts with the processing of the route numbers 100 through 177g. These
route numbers represent the data and control flow errors. This processing is done by
checking the corresponding location in the counter buffers for nonzero.

When a nonzero is found, location (ERROR) is set to nonzero.
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If no error for these routes was found, it processes the unexpected parity error route
(Route=0). If the counter for this route is 0, it processes the invert parity routes

(1 through 77g). If there are no errors for these routes, it sends the message to
CMSE: NO ERROR RECORDED.

If location (ERROR) is nonzero, Fault Isolation Control Program (FICP) calls FISORT
routine to find the pak with the highest number of calls. The counter for that pak has
the highest count.

The FISOL routine is then called to set priority and identify the pak type and location.
The calling table is passed to CMSE to display the message SUSPECTED FAILING MODULE/S
(FISM1, Fault Isolation Message 1).

Data and Control Processing

The errors with route numbers 100 through 177g are processed in the following
manner:

® Use COPYER routine to set the following:
~ Accumulative logical difference to received buffer.
-~ Failing PP flags in PP parameter area.
— Failing channel flags in channel parameter area.
— Number of failing barrels (NUMBAR).
— Failing physical barrel number (BARNUM).
® Call the processor for that route number to:
— Determine if it is a data or control failure.
- Find the number of failing bits and failing bit numbers.

- Find the failing channel number and number of failing channels if it is channel
failure.

— Increment counters for the paks that caused the error.

Invert Parity Processing

This routine checks if any location in the PCOUNTER buffer is nonzero and, if not,
returns control to the Fault Isolation Control Program (FICP) with location (ERROR)
unchanged. It sets location (ERROR) to nonzero if any failing route is found. If there is
any error, it calls COPYPE routine to copy the recorded accumulative logical difference
to PEBUF and:

o Sets NUMBAR.
® Sets BARNUM.

The routine then increments the counters for involved paks by one.
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Parity Error Processing

This routine checks if location PCOUNTER is nonzero and, if not, returns control to
FICP with location (ERROR) unchanged. If PCOUNTER is nonzero, error location
(ERROR) is set to nonzero and the COPYPE routine is called to copy the recorded
accumulative logical difference for this route in PEBUF and:

® Sets NUMBAR.
® Sets BARNUM.

The parity error processor then increments the involved paks by one.

Module Sorting

The Pak Sorting Routine (FISORT) is used to find the pak counter with the highest
count and set Maximum Count Value (MAXCNT).

If the highest count is zero (processors were not able to determine the failing pak
multiple uncorrelated error), the FISM2 (Fault Isolation Message 2) is passed to CMSE.

Fault Isolation

The Fault Isolation Routine (FISOL) is called to identify the pak type and pak location
and to set the priority for the paks that have counters nonzero.

FISOL assigns priority number one to all the paks with the highest counters. It then
decrements the maximum count and increments the priority number for the next set of
paks with the same count as the current maximum count.

FISOL calls MODID for the pak identification and location.

The maximum number of paks to be called is 10.
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AT478-D IOU and Associated Equipment 3

LDT - Long Deadstart Sequence

The Long Deadstart Sequence (LDT) is a quick look program that resides in ROMs
attached to upper core of logical PPO0 memory (5400 through 7777g). LDT transfers to
barrel 1 after barrel 0 completes. LDT continues to transfer to barrels 2 and 3 if they
are installed. PPs within each barrel may be reconfigured by using the deadstart
display and entering the RP x command. Initiating the long deadstart sequence sets the
following conditions:

® A master clear is issued to all PPs and all error status bits are cleared.
® PPO0O is forced to read the test program stored in ROM.

e PP00 address is forced to 6000g (5400 through 57004 is for test update and transfer
routine).

® A PP register display is brought up on the right-hand side of the screen.

While LDT is executing, certain error status bits are monitored to determine if the
hardware has been detected. If a hardware failure is detected, a message is displayed
below the PP register.

Each error stop is indicated by a unique P register address. The customer engineer
determines what error condition was detected by examining the P register display and
referring to the LDT error tables. Refer to the CYBER 960 Series and 970 Series
System Troubleshooting Guide listed in the preface of this manual.

When execution of LDT is finished (all installed barrels run), the short deadstart
sequence is initiated using the program currently displayed on the screen.

LDT Tests

LDT performs the following sequence of tests:
1. Arithmetic Unit Test

2. PP00 Memory Test (up to location 5377g)
3. One Word Channel Test

4. Block I/O Transfer Test

5. Block I/O Transfer with Conversion Test
6. Multi-PP Arithmetic Unit Test

7. LDT Bit Test

8. Detection Tests

The following paragraphs describe these tests.
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LDT - Long Deadstart Sequence

Arithmetic Unit Test

The tests performed by the arithmetic unit test are:

Test

Description

Unconditional Jump
Test

Conditional Jump Test

1x Instructions Test

2x Instructions Test

3x Instructions Test

4x Instructions Test

5x Instructions Test

13x Instructions Test

14x Instructions Test

15x Instructions Test

RJM and LJM
Instructions

PP00 Memory Test

Checks execution of the 03 instruction and the lower 6 bits
of the d portion of the instruction. Error stops are:

- PP stops on 0300 or 0377 instruction for single Q-bit
failure.

- Hardware timeout counter error indicates that a multiple
Q-bit failure occurred or P register failed.

Checks instructions 04 through 07 with A equal to 0, A
equal to 1, and A equal to minus 0. Error stops are on 03
through 07 instructions.

Checks instructions 10 through 17 using the lower 6 bits of
the A register. Error stops are on branch instructions.

Checks instructions 20 through 25, arithmetic operations in
the A register with all 18 bits, and shift network. Error
stops are on branch instructions.

Checks instructions 30 through 37 using the lower addresses
of PPO0 memory for store instructions. Error stops are on
branch instructions.

Checks instructions 40 through 47 and all 16 bits of the Q
register. Lower addresses of PP0O0 memory are used to check
restore capability. Error stops are on branch instructions.

Checks instructions 50 through 57 with and without the Q
flag set. Error stops are on branch instructions.

Checks execution of instructions 130 through 137 with 16-bit
operands. Error stops on branch instructions.

Checks execution of instructions 140 through 147 with 16-bit
operands. Error stops are on branch instructions.

Checks execution of instructions 150 through 157 with 16-bit
operands, with and without the Q flag set. Error stops are
on branch instructions.

Checks execution of instructions. Test 01 and 02 using
previously written addresses in lower core of PP0O0 memory.
Error stops are on branch instructions.

This test executes from low addresses of PP memory. The test is transferred from
ROMs to PP memory and checked for correct transfer. Error stop is on a branch
instruction (PP00 at location 24g, PP01 through PP04 at PP00 memory location 210g

plus PP number).

3-2 MSL 153/155 Test Descriptions Reference
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The test then checks PP memory with 10 fixed data patterns and addresses. Error stop
is on a branch instruction. The contents of the A register represent the failing bits.
The failing pattern and failing address are stored in low addresses of PP00 memory.

PPMO00

Location Contents

344 Failing bits

35g Failing patterns
364 Failing addresses

One Word Channel Test

This test checks channels with one word input/output using all possible bit
combinations and channel status during input/output.

Barrel Number Channel Tested (Octal)

0 0 through 4, 13, 15, 17

1 5 through 11, 12, 15, 17
2 12, 15, 17, 20 through 24
3 12, 15, 17

Barrel 3 does not test CIO channels. Error stops are on branch instructions and are
unique for each channel status and data error.

Block I/O Transfer Test

This test checks inter-PP communication channel 12 using a slightly modified PP
memory test. A timeout counter protects PP00 from a hung condition. Error stops are
on branch instructions that are unique for each channel/PP.

Block I/0O Transfer with Conversion Test

This test checks inter-PP communication with 12-to-16-bit and 16-to-12-bit conversion
over channel 12. Error stops are on branch instructions. A timeout feature protects
PP00 from a hung condition.

Multi-PP Arithmetic Unit Test

This test is the same as the Arithmetic Unit Test described previously, but runs in
PPO1 through PP04 simultaneously. If an error is detected, the PP in which the test is
running stops and P register stop lights are the same as for the Arithmetic Unit Test.
PPOO is in a loop waiting for a message from PPxx indicating that the test successfully
passed. The looping address is unique to each PP. Each PP is force deadstarted, waits
for the channel 13 flag to set before starting, and sets the channel 12 flag when
completed.

LDT Bit Test

This test checks the LDT bit in the maintenance register. If the bit is clear, PP00
stops and the P register indicates an error in the maintenance register.
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Detection Tests

The detection tests are a series of programs that test each PP and channel in the
I0U4S for correct functional operation. These tests also record errors such as
differences between expected and actual (received) results and generate internal codes
that identify the area of the IOU4S under test when the error was detected.
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QLT42 - Quick Look Test

The Quick Look Test tests one-word input/output over each channel. The test uses
hardware features such as force idle PP and force deadstart PP.

At the end of the test, all tested channels are set active, empty, and all associated
PPs, if selected, are in deadstart condition.

Section Descriptions

The Quick Look Test section numbers, converted to octal, represent the channel under
test (that is, section 8 represents channel 10g). For a channel to be tested, both the
section and the channel must be selected by bits in the section select and channel flag
parameter words. Refer to parameters and control words section of the MSL 153/155
IOU Test Procedures Reference manual listed in the preface of this manual.

This section has the following four subsections:

Subsection Tag Description

00 SUBSECO00 Initializes the associated PP (force idle PP).
01 SUBSEC01 Tests one word I/O over tested channel.

02 SUBSEC02 Tests channel status test with escape bit

(Q bit 25) set.
03 SUBSEC03 Forces PP in deadstart condition.

At the end of the section, channel status is active, empty, and the associated PP is in
deadstart condition.

Subsection 00 (SUBSEC00)

Subsection 00 has two conditions that are executed only if the associated PP for the
channel has been selected.

Condition Description

00 Forces PP idle through the Maintenance register, reads K register
of the associated PP, and checks for 10774 indicating that the PP is
idle.

01 Tests channel flag operation.

Subsection 01 (SUBSEC01)

Subsection 01 tests one word I/O over each channel selected to be tested and checks
the status of the channel during the I/O transfer. This subsection has 1000g conditions,
that use different patterns and complements of that pattern. There are 152g fixed
patterns and 626g randomly generated patterns.

Each condition uses one pattern and the complement of the pattern. During this I/O,
the test checks for correct channel status and channel error flag clear status.
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Subsection 02 (SUBSEC02)

Subsection 02 has the following nine conditions.

Condition Description

00 Disconnects already inactive channel with escape bit set.

01 Outputs one word on inactive channel with escape bit set.

02 Inputs one word from inactive channel with escape bit set.

03 Blocks input over inactive channel expecting that the first word

address of the block input is cleared.

04 Blocks output over inactive channel expecting that the contents of
A are not changed.

05 Activates already active channel with escape bit set.
06 Functions FAN on active channel with escape bit set.
07 Functions FNC on active channel with escape bit set.
08 Forces channel active and full and checks for empty when channel

is deactivated.

NOTE

It is possible for subsection 02 to cause the PP from which the test is being executed
to hang if the escape feature (bit 25 of I/O instructions) does not work. There is no
way to prevent this hang if the feature fails.

Subsection 03 (SUBSECO03)

This subsection has two conditions. Condition 01 is executed only if the channel has an
associated PP and PP is selected.

Condition Description
00 Tests channel for active and empty status.
01 Forces PP to deadstart condition. Check P register of the associated

PP for 1777774 value. Check K register of the associated PP for
T1g value. Check Q register of the associated PP for channel

number. Check A register of the associated PP for 200004 value.
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PMT42 - PP Memory Test 1

PP Memory Test 1 (PMT42) checks the operation of the PP memories in all barrels not
used by the IOU Control Program (IOUCP2). The test does not rely on code executing
in the PP memory being tested. PP memories are tested sequentially using force
deadstart, idle, and force dump. Since the barrel being used by IOUCP2 was checked
by the LDT tests, PMT42 assumes that it is operational.

Section Descriptions

The PP Memory Test 1 section numbers, in decimal, represent the PP memory being
tested. For a memory to be tested, both the section and the PP must be selected by
bits in the section select and PP flag parameter word. Refer to the parameters and
control words section of the MSL 153/155 IOU Test Procedures Reference manual listed
in the preface of this manual.

All)data transfers for PPs are done over the communication channel (channel 12g or
13g).

This section has 32 subsections numbered 00 through 31, as described in the following
table.

Subsection Tag Description

00 B00.00 Forces deadstart PP with check.

01 B01.00 Checks P and A registers.

02 to 30 B02.00 Tests memory with patterns.

31 B03.00 Tests memory with address patterns.

At the beginning, all PPs are forced into a hung condition by a force idle feature. The
PPs are left idle at the end of each section, but are forced to a deadstart condition at
the end of the test.

Subsection 00 (B00.00)

This subsection has the following five conditions:

Condition Description

00 Forces PP to deadstart condition.

01 Checks P register of tested PP for the value 177777.

02 Checks Q register of tested PP for deadstart channel value.
03 Checks K register of tested PP for the value 007100g.

04 Checks A register of tested PP for the value 020000g.

60461920 K AT478-D IOU and Associated Equipment 3-7




PMT42 - PP Memory Test 1

Subsection 01 (B01.00)

This subsection has the following condition:

Condition Description

00 Repeats one word output to fill tested memory. Checks the P and A
registers of the PP being tested for correct count after each word of
output.

Subsections 02 through 15 (B02.00)

These subsections output standard test patterns to complement every second word, then
dump the test PP over the used channel to the monitor PP to check the data.

These subsections have the following two conditions:

Condition Description
00 Outputs data blocks of 100g words to fill up the test PP memory.
01 Forces a dump of the test PP and input one word at a time

checking data.

Subsections 16 through 30 (B02.00)

These subsections use the same code as subsections 01 through 15, but use random
number patterns.

Subsection 31 (B03.00)

This subsection outputs the address of the corresponding memory location to fill the
test PP memory, then dumps the test PP over the used channel to the monitor PP to
check the data.

This subsection has the following two conditions:

Condition Description
00 Repeats one word output to fill the memory of the test PP.
01 Forces a dump of the test PP and inputs one word at a time

checking data.
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EXT42 - Execution Unit Test

The Execution Unit Test checks instruction execution and the arithmetic units in PPs
other than the one in which the IOUCP2 and CMSE are running. CMSE loads EXT42
into the same PP with IOUCP2, inserts the communication channel in the
communication routine, and distributes the updated copies to the PPs to be tested. The
test is started by deactivating the communication channel for the assigned PP.

Section Descriptions

EXT42 is divided into the following three sections:

Section Tag Description

00 UJNTST Tests arithmetic unit and execution of
instructions 00 through 57 (12-bit operand
instructions).

01 TEST13X Tests arithmetic unit and execution of
instructions 1030 through 1057g (16-bit operand
instructions).

02 STSTEST Tests execution of the channel instructions.

Section 00 (UJNTST)

This section tests 12-bit operand instructions 00 through 57g and is divided into the
following six subsections.

Subsection Tag Description

00 UJNTST Tests execution of 00 through 07 instructions.

01 TEST1X0 Tests execution of 10 through 17 instructions,
and A register bits 20 through 25.

02 TEST2X0 Tests execution of 20 through 23 instructions
and A register bits 20 through 217.

03 TEST3X Tests execution of 30 through 37 instructions
and restore ability.

04 TEST4X Tests execution of 40 through 47 instructions
and A register bits 20 through 211,

05 TEST5X Tests execution of 50 through 57 instructions
and Q adder.
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Section 01 (TEST13X)

This section tests 16-bit operand instructions and is divided into the following four

subsections.

Subsection Tag Description

00 TEST13X Tests execution of 1030 through 1037
instructions and restore ability on 16-bit
boundary.

01 TEST14X Tests execution of 1040 through 1047
instructions and restore ability using indirect
addressing.

02 TEST15X Tests execution of 1050 through 1057
instructions using index addressing.

03 JMPTEST Tests execution of 01 and 02 instructions.

Section 02 (STSTEST)

This section tests I/O instructions (channel instructions) and has the following four

subsections.

Subsection Tag Description

00 STSTEST Tests 64 through 67 instructions.

01 IANTEST Tests 70, 72, 74, and 75 instructions.

02 IOTEST Tests 1064 through 1067 instructions.

03 ESCTEST Tests channel instructions with escape bit

(Q bit 25) set.
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PMU42 - PP Memory Test 2

PP Memory Test 2 (PMU42) performs a more rigorous check of the PP memories than
PP Memory Test 1 (PMT42). The advantage over PMT42 is that PMU42 sends copies
of the test code to the PP memories to be checked. This provides more variety in the
way memory is referenced and allows more strenuous code to be used.

PMU42 allows the parameters to be changed for each copy to be loaded to a test PP,
provided parameter change capability is chosen initially.
Section Descriptions

The section, subsection, and condition structure of PMU42 is defined in reference to
where the code executes in a particular test PP. The code in the test PP is executable
from either the lower or upper half of memory, so that the entire memory can be
tested.

Selection of sections 00 and 01 tests the entire memory.

Section Description

00 Executes in the lower half of memory and tests all memory except
test core and direct cells used by the lower half copy.

01 Executes in the upper half of memory and tests direct cells and
core used by the lower half copy.

Each section includes all of the following 48 subsections except as noted.

Subsection Tag Description

00 SS00 Checks addressing to find a solid addressing
failure using a quick look check. This is not
affected by the memory bounds of a section.

01 through 36 SS01 through 36  Checks available test memory using standard
and random patterns.

37 through 39 SS37 through 39 Tests available test memory with a random
word in each location.

40 through 46 SS40 through 46  Loads random addresses rapidly in a
prearranged sequence to check addressing.

47 SS47 Checks if faults are induced when address lines
are selectively toggled. This is not affected by
memory bounds of a section.
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Subsection 00
This subsection uses the following two conditions to check for solid address failures:

Condition Description

00 Initializes location 0 with all zeros, and stores ones in all
remaining locations with a one-bit-set address. A nonzero word in
location 0 indicates an address line shorted.

01 Initializes location 7777g with all ones, and stores zeros in all
remaining locations with a one-bit-clear address. A zero-bit in
location 7777g indicates an open address line.

Subsections 01 through 06
These subsections use a standard fixed pattern. The testable memory is checked in

groups of five words with the pattern, then its complement, being loaded into alternate
locations. The words are quickly read back and checked in sequential order.

Subsections 07 through 14

These subsections are the same as subsections 01 through 06, except the standard
patterns are circularly shifted. These sliding patterns use 16 conditions, one for each
circular shift.

Subsections 15 through 21

These subsections are exactly the same as subsections 01 through 06. The placement
allows staggering of fixed and sliding pattern checks.

Subsections 22 through 36

These subsections are the same as subsections 01 through 06, except the patterns are
randomly chosen before the tests are copied to the test memories.

Subsections 37 through 46

These subsections have one condition. Each subsection uses a real-time-clock input to
generate a series of 1000g addresses. For each address the previous address is used as
data. This daisy chain is then rapidly retraced using load instructions. If no error is
generated by rapid changes of the address/data lines, the 1000th load is the reference
point.

Repeating the condition uses the same seed for the random number generation;
repeating the subsection uses a new seed for each cycle.

The subsections are duplicated to allow multiple cycles without selecting a repeat
subsection.
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Subsection 47

This subsection checks if the address lines are affected by crosstalk. An instruction
sequence is executed that causes the address lines to switch from all zeros to all ones,
except for one bit to be checked for staying zero. This is repeated for all 13 address
bits then another sequence is used for checking all ones toggling to all zeros (but one).

This subsection uses the following two conditions:

Condition Description

00 Toggles all address lines, except the test bit, from zeros to ones by
executing a store with indirect addressing through location 0 that
contains a one-bit-clear address.

01 Toggles all address lines, except the test bit, from ones to zeros.
This is accomplished by executing an indexed long jump instruction,
from location 7776g to location 0 plus a one-bit-set address.
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CHD42 - Channel Test
The Channel Test (CHD42) checks inter-PP data transfer over each tested channel.

The test uses a pair of PPs for inter-PP transfer. One PP is called the PP transmitter
and the other, the PP receiver. The PP transmitter communicates through the Double

PP Driver (DPPD) with the IOUCP2 over the communicating channel. The PP receiver
communicates with the PP transmitter over the testing channel.

The PP transmitter and the PP receiver are randomly selected at the beginning of the
test and whenever the test is repeated.

The execution of the complete test with one channel is considered a section. The
number of selected sections specifies the number of the channels to be tested for one
PP pair (default is 32 sections selected).

When all selected sections are done, the end of the test is reported and, if repeat test
is selected new pairs are randomly generated.

The maximum number of words (size of the I/O block) to be transferred is 1000g.

Section Descriptions

In this test, a section is the execution of the complete program using one pair of PPs
that are testing one channel. The PP receiver returns received data over the channel
being tested to the PP transmitter. The PP-transmitter section is divided into the
following five subsections.

Subsection Tag Description

00 SUBSEC00 Tests one word I/0 over tested channel using
OAN instruction.

(18 SUBSEC01 Tests one word I/0 over tested channel using
OAM instruction.

02 SUBSECO02 Tests the channel flag operation (PP-receiver
number is the channel number for channel flag
test).

03 SUBSEC03 Tests block I/O over tested channel using a

OAM instruction.

04 SUBSEC04 Tests block I/O over tested channel using a
OAPM instruction (conversion).

Subsection 00 (SUBSEC00)
Subsection 00 tests the data and channel status during one word I/O using a single

word output (OAN) instruction over the channel being tested. The data used for I/O are
word counts. Every condition is represented by one word count.
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Subsection 01 (SUBSECO01)

Subsection 01 tests the data and channel status during one word I/O using an output
block (OAM) instruction over the channel being tested. The data used for I/O are data
patterns used in subsections 03 and 04. Every condition represents one pattern.

Subsection 02 (SUBSEC02)

Subsection 02 cannot be deselected. If subsections 03 or 04 are selected, then subsection
02 is selected. It tests the operation of the channel flag (channel flag number is equal
to the receiving PP number). This channel flag is used in subsections 03 and 04 to
control the receiving PP.

Subsection 03 (SUBSECO03)

Subsection 03 tests the data and channel status during block I/O using a output block
(OAM) instruction over the channel being tested. The size of the block is represented
by the word count. Every condition is one block size (one word count).

Subsection 04 (SUBSEC04)

Subsection 04 tests the data and channel status during block I/O using output block
(OAPM) instruction with conversion over the channel being tested. The size of the
block is represented by the word count. Every condition is one block size (one word
count).
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CMA42 - Central Memory Access Test

The Central Memory Access Test (CMA42) checks the data path from PP memory to
central memory (CM) and from CM to PP memory. It also checks the Relocation (R)
register which, in conjunction with the A register, makes the CM address.

Section Descriptions

CMA42 is divided into ten sections:

Section Tag Description

00 SEC00 Tests R register.

01 SECO01 Tests (R+A), CM address.

02 CWDTST Tests read/write CM with 60-bit single CM
word.

03 ADRTST Tests read/write addresses in CM with 60-bit
single CM word.

04 CWMTST Tests read/write CM with 64-bit single CM
word.

05 CLDTST Tests read/write <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>