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MAINTENANCE 6 

%'& Mi* 

This section contains three basic maintenance aids: the 
Operational Diagnostic System (ODS), the diagnostic 
decision logic tables (DDL Ts), and the procedures 
applicable to the actions required in the DDL Ts. 

ODS 

The following are precautions and additional information 
that the customer engineer should remember when 
performing diagnostic testing: 

e Place the console device in the scroll mode. 

• Power to the peripherals should be turned off 
before power is turned off to the computer; 
peripheral power should be turned on last, after 
power to the computer has been turned on. 

• Printed wiring assemblies may be removed from 
or installed in the processor with the power on, 
but a master clear should be performed first and 
mass memory devices should be stopped before 
any PWA is removed. 

8 Actions to replace a PWA reference a CPU slot 
unless otherwise specified. 

• Replacement ACTIONS reference the CPU in 
which the test is executing (i.e., the CPU under 
test) unless otherwise specified. 

• None of the keys on the console display may be 
pressed while the diagnostic medium is being 
loaded. 

• When the ESC key is depressed, the computer is 
placed in panel mode. If the ESC key is 
accidentally depressed, the condition can be 
rectified by depressing the @l key. 

• The DDL Ts presume that all operator inputs are 
entered correctly. Any incorrect entry may cause 
the DDL T to direct an incorrect action. If any 
doubt exists about the accuracy of the operator 
entry, always repeat the sequence of DDL T steps 
that led up to an action before taking further 
steps. 

• If an erroneous test entry is made and executed 
during a level I test, perform the following 
sequence: 

1. ESC 

2. HG 
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3. Master clear 

4. ESC 

5. I@ 

This sequence returns the operator to the 
beginning of the test. 

NOTE 

Do not perform this sequence during a 
memory test or load test. 

For additional information regarding the use of the ODS 
diagnostic tests, refer to the Operation Diagnostic System 
(ODS) Version 2 Reference Manual listed in the preface 
and appendix A of this manual. 

For error code typeouts not listed in the DDL Ts, refer to 
the following: 

Typeout 

Ghost Interrupt 

Lines xxxx 

Description 

Level I tests. An unexpected 
interrupt was received. 

xxxx = A bit mask indicating 
which line was interrupted. 

DESCRIPTION OF DIAGNOSTIC 
DECISION LOGIC TABLES 
(DDLTs) 

The DDL T tables include the isolation aids for the LMS 
subsystem. The DDL Ts are to be used in conjunction with 
the procedures contained in this section. 

A DOLT is arranged in five sections: assumptions, 
conditions, responses, actions, and sequence of actions 
(figure 6-1). 

ASSUMPTIONS 

The upper section of the DDL T contains the prerequisites 
for the specific tests to be performed. Read the 
assumptions and ensure that each assumption is true before 
proceeding with the examination of the conditions. 

6-1 



Power On 

ASSUMPTIONS: 

1. Entry is made from system initialization table. 

2. Equipmef'.lt power cord is connected to ac outlet.· 

3. Power switch is set to ON position. 

4. Motor switch is set to OFF. 

5. Keyboard console device is operational. 

CONDITIONS: 

1. Is power indicator illuminated? 

2. Are any indicators illuminated? 

3. Is cooling fan running? 

4. Turn on motor. Did motor start? 

5. Are~ the run parameters correct? 

ACTIONS: 

1. Go to sheet 2 of this table. 

2. At keyboard enter: 

Run parameters for procedure z 

Go to sheet 2 of this table. 

3. Check power toggle switch. 

4. Check fuse at rear of cabinet and replace if defective. 

5. Replace cooling fan assembly. 

6. Check 20-volt power supply and adjust to proper value. 

7. Replace switch board and cable assembly. 

8. Replace lamp in indicator. 

9. Replace power supply assembly. 

10. Replace control board. 

: 11. Call next level of support. 

Figure 6-1. Hypothetical DDL T Example 
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NOTE 

The DDL T is valid only if all assumptions 
are true. 

CONDITIONS 

The center left section of the DDL T contains the 
conditions or tests to be made. They are in the form of 
questions that can be answered YES or NO. Read the first 
condition and determine if the response is YES (Y) or 
NO (N). 

CONDITION RESPONSE 

The location of. the response in the response section 
determines the column to be evaluated. Continue 
evaluation under that column (for example in column 1) 
until an answer to a con di ti on causes a branch to another 
column, then evaluate that column (for example, column 5). 

Continue this procedure until there are no further 
conditions under the column being evaluated, then proceed 
to the actions section. If there are no answers for a 
condition in the column being evaluated, then the. condition 
is not applicable to the evaluation (for example, conditions 
3, 4, and 5 in column 5). 

ACTIONS 

The lowest left quadrant is a list of actions. The actions 
may direct you to stop, continue troubleshooting a 
problem, take corrective action, check parameters, or 
enter parameter changes. Actions are performed 
according to the sequence specified in the sequence of 
actions under the column being evaluated. 

SEQUENCE OF ACTIONS 

The lower right section lists the sequence of actions. 
These sequences are either a number, indicating sequential 
order of actions to perform, or an X, for a single action to 
perform. These actions are performed under the column 
being evaluated. The action will give the intervening 
directions to keep troubleshooting moving logically. 
However, the CE has some general directions that may not 
be included in the DDL Ts. These general directions are: 

e Corrective Actions 

Problem corrected - Restore system to operation 

Problem not 
correction, then 
action. 

corrected - Undo 
continue to next 

attempted 
sequential 

e Parameter Change Action - Make change, then 
continue to next sequential action. 

e Check Actions 

Problem found - Correct minor problem and 
follow intervening directions. 

No problem found - Continue to next sequential 
action. 
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DDL T EXAMPLE 

The DDL T flow in cases A, B, and C, through the example 
shown in figure 6-1, is based on the following assumed 
responses to conditions 1 through 5: 

Condition Case A Case B Case C 

l YES NO YES 

2 YES 

3 YES YES 

4 YES YES 

5 YES NO 

Case A 

Observe condition l; the response of Y is found in column 
1. Note that condition 2 is not applicable to column 1. 
Therefore, observe condition 3 for response in this case. 
Proceed in the same manner through the remaining 
conditions and then execute action 1, identified by an X 
under column 1, indicating no sequence other than that 
single action is performed. 

Case B 

Observe condition l; the response of N is found in column 
5. Proceed to condition 2 and observe under column 5 the 
response Y. Note that this is the last applicable condition 
with actions under column 5; therefore, proceed directly to 
sequential action 1, column 5. Perform the corresponding 
action number 8. Restart the test and determine if the 
same problem exists; if so, continue with the next 
sequential action 2, which corresponds to action number 6. 
Continue performing sequential actions and restarting the 
test after each corrective action is completed until the 
problem is resolved or other action directed. When a 
problem is corrected by an action, restore the system to 
normal operation. 

Case C 

Observe condition l; the response Y is found in column 1. 
Note that condition 2 is not applicable to column l; 
therefore, proceed to condition 3 and observe Y in column 
1. Condition 4 also appears as Y in column 1. However, in 
this case condition 5 response is N, located under column 
2. Perform action number 2, which is a single action. 
Note that this is a parameter change action; therefore, do 
not restart the test unless so directed by the action. 

DIAGNOSTIC DECISION 
LOGIC TABLES. 

Tables 6-1 through 6-10 are the DDL Ts for the LMS 
subsystem. The removal/replacement and testing 
procedures referenced in the DDL Ts immediately follow 
these DDL Ts. 
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TABLE 6-1. CUSTOMER INPUT 

ASSUMPTIONS: 

Customer engineer discusses nature of problems with customer. 

CONDITIONS: 

1. 

2. 

Does customer suspect a particular subsystem or retest after an action? 

Is a processor suspected of having a failure? 

ACTIONS: 

1. Select the suspected subsystem from the list below and go to the applicable 
subsystem manual. 

Subsystems 

Card Reader 
Cartridge Disk Drive 
C0111Tiunication Multiplexer 
Console Display 
Flexible Disk Drive 
Keyboard Display Terminal 
Line Printer (Band) 
Line Printer (Drum) 
Magnetic Tape Transport (NRZI) 
Magnetic Tape Transport (NRZI and Phase-Encoded) 
Storage Module Drive 
IOX 
Communication Line Adapter 

Eight-Channel CLA, DCCLA, Matrix Printer, etc. 
Communication Multiplexer 

2. Select the suspected processor and go to table 6-2. 

3. Select processor I (that is, "CPU I") and go to table 6-2. 

6-4 
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TABLE 6-2. LDCHK· LOADCHECK DOLT 

Sheet 1 of 2 

ASSUMPTIONS: 

1. The ODS Reference Manual (96768410), and Appendix A of this manual have been reviewed. 

2. All subsystems are powered on. 

3. The CPU under test is properly cabled to any and all other subsystems including a second CPU 
(if applicable). 

4. Any and all system CPUs have been MASTER CLEARED. 

5. The keyboard is unlocked and the shift key is not locked down. 

6. Console and I/0 TTY PWA baud rates are the same. 

7. The FOO write or initialize enable switch is not ON. 

8. The LMS ODS LI, VI diskette is in the FOO with the door closed. 

9. The display screen has been cleared (CLEAR key or CNTL X on keyboard). 

CONDITIONS: 1 2 3 

1. 

2. 

Did the screen clear when CLEAR was pressed? 

Press MASTER CLEAR. Press DEADSTART. After two minutes does the screen display: 

123456 DPSR LEVEL XX RELEASED DATE MM/DD/VY 

ACTIONS: 

1. Go to next table 

2. Go to sheet 2 of this table 

3. Check console cabling. 

4. Run console off-line tests and replace if necessary. 

5. Replace I/0 TTY PWA, slot K. 

6. Call next level of support. 
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TABLE 6-2 LDCHK· LOAOCHECK DOLT 

Sheet 2 of 2 

ASSUMPTIONS: 

Entry from sheet 1 of this table. An error has occurred. \ 

CONDITIONS: 1 2 3 4 

1. Does the screen display: 

~~· a. 123456 or 12345 or 1234 y 

b. 123 

c. 12 or 1 y N 

ACTIONS: 

1. Try another diskette if avail ab le 1 1 1 ·1 

2. Remove micromemory PWA(s), if present, slot S and/or T, and replace if LOADCHECK 2 7 2 2 
then passes. 

3. Go to table 6-8. 3 16 

4. Go to table 6-9. 13 

5. Replace LMS ADDRESS PWA, slot W. 2 8 4 

6. Replace LMS DATA PWA, slot V. 3 9 5 

7. Replace PIF PWA, slot U. 15 11 12 

8. Replace XFM PWA, slot R. 12 3 3 

9. Replace Cl PWA, slot P. 5 5 8 

10. Replace C2 PWA, slot N. 6 6 9 

11. Replace ALU PWA, slot M. 11 4 7 

12. Replace SMI PWA, slot L. 13 7 10 

13. Replace I/0 TTY PWA, slot K. 14 10 11 

14. Call next level of support. 4 16 14 17 

15. Replace LMA PWA in slot X. 4 12 6 

16. Replace LMA PWA in slot Y. 8 13 

17. Replace LMA PWA in slot Z. 9 14 

18. Replace LMA PWA in slot AC. 10 15 
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TABLE 6-3. LMSIN: INSTRUCTION TEST DOLT 
Sheet 1 of 2 

ASSUMPTIONS: 

1. For the remaining testing in tables 6-3 through 6-10 and all subsystems, all tests must be loaded 
from the same FDD that the Loadcheck DOLT is loaded from. This requires a full set of diagnostics 
on FDD diskette. · 

2. After xxxxx? is displayed, the following is entered at the keyboard (if xxxxx is not displayed, 
go to table 6-8). 

Type LMSIN 
Press CARRIAGE RETURN 

NOTE: xxxxx = test name 

3. Observe the console display for the following conditions. 

CONDITIONS: 1J 2 3 4 

1. Does the screen display: 

2. 

3. 

LMSIN EXECUTING 
LMSIN SUSPENDED BOT 

Is the RUN light lit? 

Does the RUN light remain on for one minute? 

ACTIONS: 

1. Enter the following at the keyboard: 

Type GO 
Press CARRIAGE RETURN 

2. Go to sheet 2 of this table. 

3. Try another diskette, if available. 

4. Go to table 6-9. 

5. Go to table 6-8. 

6. Replace LMS ADDRESS PWA, slot W 

7. Replace LMA PWA in slot X 
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TABLE 6-3. LMSIN: INSTRUCTION TEST DOLT (Contd) 

Sheet 2 of 2 

ASSUMPTIONS: 

1. System under test has a 1700 Emulator, version D. 

CONDITIONS: 1 2 3 

1. Is the following displayed on the screen after 10 seconds: y N 

LMSIN SECTION 0001 
LMSIN SECTION 0002 
MULTI-LEVEL INDIRECT SWITCH IS EXPECTED TO BE OFF (ON) 
LMSIN SECTION 0003 
LMSIN SECTION 0004 
LMSIN SECTION 0005 
LMSIN SECTION 0006 
LMSIN SECTION 0007 
LMSIN SECTION 0008 
LMSIN SECTION 0009 
LMSIN SECTION OOOA 
LMSIN SECTION 0008 
LMSIN COMPLETED 0001 PASSES 
LMSIN TERMINATED 0000 ERRORS 

i.---! 

2. Is RUN indicator illuminated? y N 

ACTIONS: 

1. Go to next table. x 
2. Replace XFM PWA, slot R. 1 

3. Replace ALU, slot M. 2 

4. Replace control 1, slot P. 3 

5. Replace control 2, slot N. 4 

6. Replace SMI, slot L. 5 

7. Replace I/O TTY, slot K. 6 

8. Replace LMS DATA PWA, slot V. 7 

9. Replace LMS ADDRESS PWA, slot W. 8 

10. Replace control panel PWA. 1 

11. Go to table 6-9. 14 6 

12. Replace LMA PWA in slot X. 9 2 

13. Replace LMA PWA in slot Y. 10 3 

14. Replace LMA PWA in slot Z. 11 4 

15. Replace LMA PWA in slot AC. 12 5 

16. Repeat actions 8 and 9 in other CPU. 13 
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TABLE 6-4. LMSMl: MEMORY TEST DOLT 

Sheet 1 of 5 

ASSUMPTIONS: 

1. This test must be run to all of available memory prior to running any subsequent tests. 

2. The Loadcheck DDLT (table 6-2) and the LMSIN DOLT (table 6-3) run successfully in this processor. 

3. Other CPU is MASTER CLEARED (if it exists). 

4. After xxxxx? is displayed, the following is keyboard entered (if xxxxx? is not displayed, go to 
table 6-8}: 

Type LMSMl 
Press CARRIAGE RETURN 

5. Observe display for following conditions. 

CONDITIONS: 

1. 

2. 

3. 

Does the screen display: 

LMSMl EXECUTING 
LMSMl SUSPENDED BOT 

Does the screen display: 

SET MULTI-LEVEL INDIRECT SWITCH OFF 
( ESC J40@ GO CR) 
LMSMl SUSPENDED SELF 

Does the screen display: 

***INFORMATIVE MESSAGE - ESTIMATED TIME TO 
TEST nn K 

*** - xx HOURS yy MINUTES 
***PER PASS TO CONTINUE TYPE (GO CR} 

ACTIONS: 

1. 

2. 

Go to table 6-8. 

At the keyboard: 

Type A, __ (memory size parameter) 
Press CARRIAGE RETURN 
Type D, __ (ending address parameter) 
Press CARRIAGE RETURN 
Type 4, 6874 (adds protect test) 
Press CARRIAGE RETURN 
Type GO 
Press CARRIAGE RETURN 
Return to condition 2 of this sheet. 

NOTE: The meaning of the above parameters is detailed in appendix A of 
this manual (under LMSMl}. 

1 2 3 4 5 6 

y N 

y N 

y N 

x 

1 
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TABLE 6-4. LMSMl: MEMORY TEST DOLT (CONTD) 

Sheet 1 of 5 (Contd) 

ACTIONS (CONTD) 1 2 3 4 5 6 

3. At the keyboard: 1 

Press ESC 
Type J40 @ GO 
Press CARRIAGE RETURN 

Return to condition 3 of this sheet. 

4. At the keyboard: 1 

Type GO 
Press CARRIAGE RETURN 

5. Replace LMS ADDRESS PWA in slot W (CPU I). 1 1 

6. Replace LMS DATA PWA in slot V (CPU I). 2 2 

7. Replace LMS DATA PWA in slot V (CPU II). 3 

8. Replace LMS ADDRESS PWA in slot W (CPU II). 4 

9. Call next level of support. 3 5 

10. Go to sheet 2 of this table. 2 
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TABLE 6-4. LMSMl: MEMORY TEST DOLT (Contd) 

ASSUMPTIONS: 

1. Entry from sheet 1 of this table. 

2. Observe the screen for the following conditions. 

CONDITIONS: 

1. After several minutes delay (see note), does the screen display the following: 

LMSMl INITIALIZATION SECTION 
INFORMATIVE MSG - TESTING XXXX, XXXX TO XXXX, xx xx 

LMSMl SECTION 0001 
INFORMATIVE MSG - TESTING XXXX, XXXX TO XXXX, xx xx 

LMSMl SECTION 0002 
INFORMATIVE MSG - TESTING XXXX, XXXX TO XXXX, XXXX 

LMSMl SECTION 0003 
INFORMATIVE MSG - TESTING XXXX, XXXX TO XXXX, XXXX 

LMSMl SECTION 0005 
INFORMATIVE MSG - TESTING XXXX, XXXX TO XXXX, XXXX 

LMSMl SECTION 0006 
INFORMATIVE MSG - TESTING XXXX, XXXX TO XXXX, xx xx 

LMSMl SECTION 0008 
INFORMATIVE MSG - TESTING XXXX, XXXX TO XXXX, xx xx 

LMSMl SECTION 0007 
SET PROTECT SWITCH (ESC J28@ GO CR) 

LMSMl SUSPENDED SELF 

NOTE: INFORMATIVE MSG will be repeated, for each 16K word block in the test 
area, between each section msg. Test will take approximately 8.0 minutes 
for each 128K of memory in the test area. 

2. Is an error code displayed? 

ACTIONS: 

1. 

2. 

3. 

4. 

5. 

6. 

At the keyboard: 

Press ESC 
Type J28@ GO 
Press CARRIAGE RETURN 

Go to sheet 3 of this table. 

Go to sheet 4 of this table. 

Repeat Loadcheck DOLT (table 6-2), and repeat this test. 

Call next level of support. 

Re_Q_lace LMS ADDRESS PWA in slot W 1CPU Il. 

Replace LMS ADDRESS PWA in slot W (CPU II). 
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TABLE 6-4. LMSMl: MEMORY TEST DOLT (Contd) 

Sheet 3 of 5 

ASSUMPTIONS: 
1. Entry is made from sheet 2 of this table. 

2. Observe the screen for the following conditions. 

CONDITIONS: 
1 2 3 4 5 

1. After a delay of approximately one minute, does the screen display the y N 
following: 

CLEAR PROTECT SWITCH (ESC J20@ GO CR} 
LMSMl SUSPENDED SELF 

2. Does the screen display the following: y N 

LMSMl SECTION 0004 
INFORMATIVE MSG - TESTING xxxx, 

xxxx TO xxxx, xxxx 

3. After delay of time specified in information message during test initiation y N 
does the screen display the following: 

LMSMl COMPLETED 0001 PASSES 
SET MULTI-LEVEL INDIRECT SWITCH 

ON (ESC J42@ GO CR) 
LMSMl SUSPENDED SELF 

ACTIONS: 

1. At the keyboard: x 

Press ESC 
Type J20@ GO 
Press CARRIAGE RETURN 

Return to condition 2 of this sheet. 

2. At the keyboard: 1 

Press ESC 
Type J42@ GO 
Press CARRIAGE RETURN 

3. Go to next table. 2 

4. Go to sheet 4 of this table x x 3 

5. Replace LMS ADDRESS PWA, slot W 1 

6. Replace LMS DATA PWA, slot V 2 
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TABLE 6-4. LMSMl: MEMORY TEST DOLT iContdl 

Sheet 4 of 5 

ASSUMPTIONS: 

1. Entry is made from sheet 2 or 3 of this table. 

2. There is an error. 

CONDITIONS: 1 2 3 4 

Does the screen display the following action codes: 
1. 4180 or 4181 or 4182 y N 
2. 4190 y~ 
3. 4100 through 4117 y N 

ACTIONS: 

1. Repeat the Loadcheck DOLT {table 6-2) and repeat this test. Run parameters 1 
are incorrect. 

2. Replace LMS DATA PWA, slot V. 2 1 3 

3. Replace LMS ADDRESS PWA, slot W. 3 2 2 

4. Replace LMA PWA, slot X. 4 6 7 

5. Replace transform PWA, slot R. 6 3 4 

6. Replace control 2, slot N. 7 4 5 

7. Replace control 1, slot P. 8 5 6 

8. Replace I/O TIY, slot K. 9 7 8 

9. Replace Panel I/F PWA {if present), slot U. 10 8 9 

10. Replace SMI, slot L. 11 9 10 

11. Replace ALU, slot M. 12 10 11 

12. Run the Loadcheck DOLT {table 6-2) and this test in the alternate CPU 5 1 
if it exists. If it executes properly, rerun load check DOLT {table 6-2) 
and this test in the CPU and continue with action 3. If it does not 
execute properly in the alternate CPU, call next level of support. 
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TABLE 6-4. LMSMl: MEMORY TEST DOLT (Contd) 

Sheet 4 of 5 (Contd) 

; ACTIONS (CONTD) 1 2 3 4 

13. Call next level of support. 16 11 12 

14. Replace LMA PWA, slot Y. 13 

15. Replace LMA PWA, slot Z. 14 

16. Replace LMA PWA, slot AC. 15 

17. Go to sheet 5 of this table. x 
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TABLE 6-4. LMSMl: MEMORY TEST DOLT (Contd) 
Sheet 5 of 5 

ASSUMPTIONS: 

1. Entry from sheet 4 of this table. 

2. There is an error with a displayed error code of 4100 through 4117. 

CONDITIONS: 1 2 3 4 5 6 7 8 9 

1. Is the displayed error code: 
4100 or 4110 y N 
4101 or 4111 y N 
4102 or 4112 y N 
4103 or 4113 y N 
4104 or 4114 y N 
4105 or 4115 y N 
4106 or 4116 y N 
4107 or 4117 y N 

ACTIONS: 

1. Replace LMA PWA in slat: 

X (CPUI) 1 
Y (CPUI) 1 
Z (CPUI) 1 
AC (CPU!) 1 

2. Replace LMA PWA in slat: 

X (CPUII~ 4 1 
Y (CPUII 4 1 
Z (CPU II) 4 1 
AC (CPUII) 4 1 

3. Replace LMS DATA PWA in slot V (CPU I). 2 2 2 2 

4. Replace LMS ADDRESS PWA in slot W (CPU I). 3 3 3 3 

5. Replace LMS DATA PWA in slot V (CPU II). 2 2 2 2 

6. Replace LMS ADDRESS PWA in slot W (CPU II). 3 3 3 3 

7. Call next level of support. 5 5 5 5 4 4 4 4 x 
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TABLE 6-5. LMSPG: LMS PAGE FILE TEST DOLT 

Sheet 1 of 2 

ASSUMPTIONS: 

1. If this test is not to be run, go to next table. 

2. The LMSMl DDLT (table 6-4) runs successfully in this processor. 

3. · Other processor in system is MASTER CLEARED (if it exists). 

4. After xxxxx? is displayed, the following is entered at the keyboard (if xxxxx? is not displayed, 
go to table 6-8): 

Type LMSPG 
Press CARRIAGE RETURN 

NOTE: xxxxx = test name 

5. Observe the console display for the following conditions. 

CONDITIONS: 

1. 

2. 

Does the screen display: 

LMSPG EXECUTING 
LMSPG SUSPENDED BOT 

After approximately 15 seconds delay, does the screen display: 

LMSPG SECTION 0001 
LMSPG SECTION 0002 
LMSPG SECTION 0003 
LMSPG SECTION 0004 
LMSPG SECTION 0005 
LMSPG COMPLETED 0001 PASSES 
LMSPG TERMINATED 0000 ERRORS 

ACTIONS: 

1. 

2. 

3. 

4. 

6-16 

Go to table 6-8. 

At the keyboard, enter parameters for executing LMSPG: 

Fill in the spaces below with run parameter A as explained in LMSPG section of 
appendix A of this manual. 

Type A, . 
Press CARRIAGERETURN 
Type GO 
Press CARRIAGE RETURN 

Go to condition 2 of this sheet. 

Go to sheet 2 of this table. 

Go to next table. 

1 2 3 4 

y N 

y N 

x 

x 

x 
x 
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TABLE 6-5. LMSPG: LMS PAGE FILE TEST DOLT (Contd) 

Sheet 2 of 2 

ASSUMPTIONS: 

1. Entry from sheet 2 of this table. An error has occurred. 

CONDITIONS: 1 2 3 4 

1. Does the screen display an action code of: 

a. 4801 or 4802 or 4803 or 4804 or 4805 y 

~~ b. 4841 or 4842 or 4843 

c. 4844 or 4845 or 4846 or 4847 or 4848 or 4849 or 484A or 4848 y N 

ACTIONS: 

1. Repeat Loadcheck DOLT (table 6-2) and this test. 1 
Run parameter A (action code 4801 or 4802), B (action code 4803), C 
(action code 4804) is incorrect, or multilevel Indirect Switch not turned 
off (action code 4805). 

2. Replace LMS ADDRESS PWA, slot W. 2 1 

3. Replace LMS DATA PWA, slot V. 1 2 

4. Call next level of support. 2 3 3 x 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DOLT 

Sheet 1 of 7 

ASSUMPTIONS: 

1. If this is not a dual-CPU system, this test is not to'be run. Go to table 6-7. 

2. The LMSMl DOLT (table 6-4), Memory Protect DOLT (table 6-5 of HMM 60475001), and Micromemory 
DOLT (table 6-6 of HMM 60475001) run successfully in both processors. 

3. FOO drive for CPU 2 is empty. 

4. CPU 1 is selected at the control panel. 

5. FOO drive for CPU I contains LI VI LMS ODS diskette. 

CONDITIONS: 

1. 

2. 

3. 

4. 

5. 

6. 

Press MASTER CLEAR at the control panel. Press G at the keyboard. 
Does the screen display G? 

Select CPU II at the control panel. Press G at the keyboard. Does 
the screen display G? 

Select CPU I at the control panel. Press G at the keyboard. Does 
the screen display HOOOOOOOXO? 

Select CPU II at the control panel. Press G at the keyboard. Does 
the screen display HOOOOOOXO? 

Press DEADSTART at the control panel. Does DEADSTART indicator 
remain on? 

Select CPU I and press MASTER CLEAR at the control panel. Select 
CPU II at the control panel. Is the DEADSTART indicator off? 

ACTIONS: 

1. Go to sheet 2 of this table. 

2. Replace 1/0-TTY, slot K (CPU 1) 

3. Replace panel multiplexer PWA 

4. Replace 1/0-TTY, slot K (CPU 1) 

5. Call next level of support. 

6. Replace LMS DATA IN slot V (CPU II). 

7. Replace LMS DATA PWA in slot V (CPU I). 
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1 2 3 4 5 6 7 

y N 

y N 

y N 

y N 

y N 
___, 

y N 

x 
1 1 

2 2 1 

1 1 

2 2 3 3 3 2 

1 

2 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DOLT (Contd) 

Sheet 2 of 7 

ASSUMPTIONS: 

1. CPU I is selected at the controlpanel and the MASTER CLEAR and RUN buttons are pressed. 

2. After xxxxx? is displayed, the following is entered at the keyboard (if xxxxx? is not displayed, 
go to table 6-8): 

Type LMSDU 
Press CARRIAGE RETURN 

NOTE: xxxxx = test name 
3. Observe the console display for the following conditions. 

CONDITIONS: - 1 2 

1. Does the screen display: y N 

LMSDU EXECUTING 
LMSDU SYSPENDED BOT 

ACTIONS: 

1. Go to table 6-8. x 
2. At the keyboard: 1 

Type GO 
Press CARRIAGE RETURN 

3. Go to sheet 3 of this table 2 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT {Contd) 

Sheet 3 of 7 

ASSUMPTIONS: 

1. Entry is made fran sheet 2 of this table. 

CONDITIONS: 1 2 

1. Does the screen display: y N 

LMSDU SECTION 0001 
LMSDU SECTION 0002 
LMSDU SECTION 0003 
LMSDU SECTION 0004 
LMSDU SECTION 0005 
LMSDU SECTION 0006 
LMSDU SECTION 0007 
LMSDU SECTION 0008 
SET PROTECT SWITCHES - PNL SEL - ESC - J28@ - PNL SEL - J28@GO CR 
LMSDU SUSPENDED SELF 

ACTIONS: 

1. Press PANEL SELECT at the control panel. 1 

2. At the keyboard: 2 

Press ESC 
Type ,128@ 

__._ 

3. Press PANEL SELECT at the control panel. 3 

4. At the keyboard: 4 

Type l128@GO 
Press CARRIAGE RETURN 

5. Go to sheet 4 of this table. 5 

6. Go to sheet 6 of this table x 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DOLT (Contd) 

Sheet 4 of 7 

ASSUMPTIONS: 

1. Entry is made fran sheet 3 of this table. 

CONDITIONS: 1 2 

Does the screen display: y N 

RST PROTECT SWITCHES - PNL SEL - ESC -
J20@ - PNL SEL - J20@GO CR 
OUCPU SUSPENDED SELF 

ACTIONS: 

1. Press PANEL SELECT at the control panel. 1 

2. At the keyboard: 2 

Press ESC 
Type ,120@ 

3. Press PANEL SELECT at the control panel. 3 

4. At the keyboard: 4 

Type ,120@GO 
Press CARRIAGE RETURN 

5. Go to sheet 5 of this table. 5 

6. Go to sheet 6 of this table. x 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DOLT (Contd) 

ASSUMPTIONS: 

1. Entry is made fran sheet 4 of this table. 

CONDITIONS: 

Does the screen display: 

LMSDU COMPLETED 0001 PASSES 
LMSDU TERMINATED 0000 ERRORS 

ACTIONS: 

1. Go to table 6-7. 

2. Repeat this test. Operator error is suspected. 

3. Replace LMS DATA PWA, slot V (CPU II). 

4. Call next level of support. 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR {DUAL-CPU) DOLT (Contd) 

Sheet 6 of 7 

ASSUMPTIONS: 

Entry is made from sheet 3 or 4 of this table. An error has occurred. 

CONDITIONS: 1 2 3 4 5 6 7 8 9 10 

Does the screen display: 

1. 0001 y N 

2. 0002 y N 

3. 0003 y N 

4. 0004 y N 

5. 0005 y N 

6. 0006 y N 

7. 0007 y N 

8. 0008 y N 

9. 0009 y N 

ACTIONS: 

1. Repeat this test from sheet 2. Wrong parameter. 1 

2. Replace SMI, slot L (CPU 1). 1 1 1 2 2 2 1 

3. Replace SMI, slot L (CPU 2). 2 1 1 1 1 2 

4. Replace panel multiplexer PWA. 3 3 3 3 4 4 

5. Examine connectors at each end of panel multiplexer (CPU 1) 2 3 3 
and panel multiplexer (CPU 2) cable assemblies for loose 
fit or broken wires. 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DOLT (Contd) 

Sheet 6 of 7 (Contd) 

I ACTIONS (CONTD) 1 2 3 4 5 6 7 8 9 10 

6. Examine connector over backpanel pins 52-76 at slot K, 2 
CPU 2, for loose fit or broken wire. 

7. Examine interrupt jumper plug over back panel pins 70-81 2 
at slot L, CPU 2, for loose fit or broken wire. 

8. Go to sheet 7 of this table. x 

9. Call next level of support. 2 4 3 4 4 4 3 5 5 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DOLT (Contd) 

Sheet 7 of 7 

ASSUMPTIONS: 

1. Entry is made fran sheet 6 of this table. 

CONDITIONS: 1 2 3 4 5 6 7 

Does the screen display: 

1. ODOA y N 

2. ODOB y N 

3. ODOC y N 

4. 0000 y N 

5. 0010, 0011, 0014, 0015, or 0016 y N 

6. 0012, 0013, 0017, OD18, or 0019 y N 

ACTIONS: 

1. Replace LMS DATA PWA, CPU 1, slot V. 1 1 11 3 1 1 4 

2. Replace LMS ADDRESS PWA, CPU 1, slot W. 2 2 12 4 2 2 5 

3. Replace LMS DATA PWA, CPU 2, slot V. 3 11 1 1 3 3 1 

4. Replace LMS ADDRESS PWA, CPU 2, slot W. 4 12 2 2 4 4 2 

5. Replace transform PWA, CPU 1, slot R. 6 4 13 

6. Replace control 1 PWA, CPU 1, slot P. 7 5 14 

7. Replace control 2 PWA, CPU 1, slot N. 8 6 15 

8. Replace ALU PWA, CPU 1, slot M. 9 7 16 

9. Replace SMI PWA, CPU 1, slot L. 10 8 17 

10. Replace I/0-TTY PWA, CPU 1, slot K. 11 9 18 
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR {DUAL-CPU) DOLT {Contd) 

Sheet 7 of 7 {Contd) 

CONDITIONS: 1 2 3 4 5 6 7 

11. Replace 2K RAM PWA, CPU 1, slot s. 12 10 19 

12. Replace LMA PWA, CPU 1, slot X. 13 3 13 5 20 

13. Replace LMA PWA, CPU 2, slot X. 5 13 3 13 3 

14. Replace transform PWA, CPU 2, slot R. 4 6 6 

15. Replace control 1, PWA, CPU 2, slot P. 5 7 7 

16. Replace control 2 PWA, CPU 2, slot N. 6 8 8 

17. Replace ALU PWA, CPU 2, slot M. 7 9 9 

18. Replace SMI PWA, CPU 2, slot L. 8 10 10 

19. Replace I/0-TTY PWA, CPU 2, slot K. 9 11 11 

20. Replace 2K RAM PWA, CPU 2, slot S. 10 12 12 

21. Replace cable at slot W, pin 77, CPU 2. 5 

22. Replace cable at slot W, pin 53, CPU 2. 6 

23. Replace cable at slot V, pin 240, CPU 2. 7 

24. Replace cable at slot W, pin 77, CPU 1. 5 

25. Replace cable at slot W, pin 53, CPU 1. ~-

6 

26. Replace cable at slot V, pin 240, CPU 1. 7 

27. Call next level of support. 14 14 14 14 8 8 21 
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TABLE 6-7. CPU TEST COMPLETION DDLT 

Sheet 1 of 1 

ASSUMPTIONS: 

1. If this is a single-CPU system, run the Memory Protect DDLT (table 6-5 of HMM 60475001) and 
Micromemory DDLT (table 6-6 of HMM 6047500l)(if micromemory is present). 

2. If this is a dual-CPU system, return to table 6-1 of this manual and test the second CPU 
if this has not already been done. 

3. When either of the above items has been accomplished, then basic CPU testing is complete. 

4. Run the required Level I and/or II I/O Subsystem ODS tests according to system I/0 configuration. 

CONDITIONS: 

None. 

ACTIONS: 

None. 
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TABLE 6-8 LOADER FAULT DOLT . 
Sheet 1 of 2 

ASSUMPTIONS: 
: 

1. The load device is a flexible disk, and a loader error has occurred. 

2. The following is typed at the keyboard: 

Press ESC 
Type JllG KG 

3. Observe the console display for any of the following conditions. 

CONDITIONS: 1 2 3 4 5 6 7 8 

Does the screen display: 
1. K7FED or K7FF1 y N 
2. K7FEF or K7FF3 y N 
3. K7FF5 y N 
4. K7FF7 y N 
s. K7FF9 y N 

I 

6. K7FFB y N 
7. K7FFD y N 

ACTIONS: 

1. Use another diskette (same program) if available. 1 1 1 1 1 1 1 

2. Verify that the equipment code for the flexible disk drive controller 2 
is correct (see the flexible disk drive subsystem manual). 

3. Replace I/0 TTY, slot K. 3 2 3 4 4 3 

4. Replace flexible disk drive controller, slot E 4 3 2 2 2 2 

5. Replace ALU, slot M. 5 4 5 5 6 4 

6. Replace LMA PWA, slot X. 6 7 6 2 

7. Replace LMS DATA PWA, slot V. 7 8 7 3 

8. Replace LMS ADDRESS PWA, slot w. 8 9 8 4 

9. Replace SMI PWA, slot L 9 5 6 9 5 5 

10. Replace control 2 PWA, slot N. 10 7 .10 10 8 

11. Replace control 1 PWA, slot P. 11 8 11 11 7 
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TABLE 6-8. LOADER FAULT DOLT 

Sheet 1 of 2 (Contd) 

ACTIONS {CONTD) 1 2 3 4 5 6 7 8 

12. Replace flexible disk drive (refer to the flexible disk drive 15 6 4 3 3 6 
subsystem manual). 

13. Go to sheet 2 of this table. x 

14. Call next level of support. 16 9 15 15 9 7 8 

15. Replace LMA PWA, slot Y. 12 12 12 5 

16. Replace LMA PWA, slot z. 13 13 13 6 

17. Replace LMA PWA, slot AC. 14 14 14 7 
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TABLE 6-8. LOADER FAULT DOLT (Contd) 

Sheet 2 of 2 

ASSUMPTIONS: 

1. The load device is a diskette. 

2. The following is typed in at the keyboard: 

. Jl4G KG 

3. Observe the console display for any of the following conditions. 

CONDITIONS: 1 2 3 4 5 6 7 8 

Does the screen display? 

1. K0003 y N 

2. K0004 y N 

3. K0005 y N 

4. K0006 y N 
5. K0007 y N 

6. K0008 or KOOOA y N 

7. K0009 or KOOOB y N 

ACTIONS: 

1. Use another diskette (same program) if available. 1 1 1 1 1 1 1 1 

2. Replace LMS PWA, slot X. 2 6 7 6 5 6 8 6 

3. Replace LMS DATA PWA, slot V. 3 7 8 7 6 7 9 7 

4. Replace LMS ADDRESS PWA, slot W. 4 . 8 9 8 7 8 10 8 

5. Replace flexible disk drive controller PWA, slot E. 5 2 2 2 2 2 2 2 

6. Replace I/0-TTY controller PWA, slot K. 6 3 3 5 3 3 3 3 

7. Replace ALU PWA, slot M. 7 4 4 3 4 5 4 4 

8. Replace ~I PWA, slot L. 8 5 10 4 10 4 5 5 

9. Replace control 2 PWA, slot N. 9 9 5 9 8 9 6 9 

10. Replace control 1 PWA, slot P. 10 10 6 10 9 10 7 10 

11. Replace flexible disk drive (refer to the flexible disk drive 14 14 14 14 14 
subsystem manual). 

6-30 60476080 A 



TABLE 6-8 LOADER FAULT DOLT (Contd) 

Sheet 2 of 2 (Contd) 

ACTIONS (CONTD) 1 2 3 4 5 6 7 8 

12. Go to table 6-9. 15 

13. Call next level of support. 15 15 14 14 15 14 15 

14. Replace LMA PWA, slot Y. 11 11 11 11 11 11 11 11 

15. Replace LMA PWA, slot z. 12 12 12 12 12 12 12 12 

16. Replace LMA PWA, slot AC. 13 13 13 13 13 13 13 13 
. 
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TABLE 6-9. IJ_O FAULT DDLT 

Sheet 1 of 1 

ASSUMPTIONS: 

1. This DOLT satisfies I/O fault isolation and eliminates failure where peripheral controller 
faults occur in loading the computer. 

2. After each replacement-type ACTION (below), return to the beginning of the table from which 
this table was entered. 

CONDITIONS: 1 2 3 

6-32 

1. 

2. 

Is this the first entry into this table from a specific table and action? 

Have a 11 I/O contra 11 er PWAs (except for FOO contra 11 er PWA) been removed from CPU 
(slots AB through J}? 

ACTIONS: 

1. 

2. 

3. 

4. 

NOTE: 

Replace FOO controller PWA. 

Call next level of support. 

Replace FOO (refer to FOO subsystem manual). 

Remove all I/O controller PWAs (except FOO controller PWA) from CPU 
(slots AB through J). 

Following Action 4, if calling table and action passes, one I/0 controller at a time is 
reinstalled, (in the slot from which it was removed} and the calling table is repeated 
until the faulty controller is found and replaced. 

y N 

y N 

x 
2 

1 

x 
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PARTS DATA 

This section contains the spare parts listing, assembly 
drawings and assembly parts lists associated with the LMS. 
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Figure 7-3. Large Memory Array Printed Wiring Assembly (Sheet 1 of 2) 
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Figure 7-3. Large Memory Array Printed Wiring Assembly (Sheet 2 of 2) 
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Figure 7-4. LMS Data Printed Wiring Assembly (Sheet 1 of 6) 
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CJ E:\ CONTl\OL DATA 
~ s::-1 CORPORf\TION 

(··~ .. -~~-······ 
13 c 24500039 
14 c 24500063 
40 c 24563700 
15 A 39452200 
38 c 52629949 
19 A 75009901 
20 A 75009906 
?.2 A 84996719 
39 A 84996721 
23 A 84996743 
24 A 88812400 
25 A 88880500 

2 A 88880900 
l A 88882800 

11 A 88883300 
3 A 88883700 
5 A 88884100 

17 A 88884200 
16 A 88884500 
lfl A 88884600 
9 A 88885100 
7 A 88885200 

26 ,. 88886200 
37 A 88896100 
27 c 88896600 
28 c 88896700 
29 c 88896800 
30 A 88897800 
31 A 88918800 
3?. A 88920800 
33 A 88920900 

6 A 88922800 
12 A 88922900 

4 A 88923000 
8 A 88923100 

10 A 8~924200 

sc!A'b"·••••H• , MFG INFO 

CJ I:'\ CONTR,_OL DATA 
\::I r::J CORPORf\TION 

ASSEMBLY PARTS LIST 

--- r- ------------------------,----,----,------,,--.,--,-, 

-- G~A"TITY ,::!!. -----· -~=_:::-~:0_··--- ----·-+-·-YA-TU-0• 1----""_._ .. _. ___ •• _ •• _ ... _._. -+·--_·'_°"_' t-=:-+--10: 

lei ltC RES FXD .2sw 100 OHMS 
3e ftt RES FXD .25W 1000 OHMS 
le IN INSULATION SLEEVING HIG~ TEMP 
6e ,C RES NETWOPK-VOLTAGE DIVIDP-SIP 

56e IN WIRE ELEC 30 GA WHITE 
le ,C RESISTOR MODULE lK OHM 2 0/0 
let• ,C RESISTOR ~ODULE 3e3K 
left PC CAP,CER lOOV 330 PF 
1·:· ,c CAP,CER lOOV 470 PF 

16e I PC CAP,CER lOOV eOl MF 
9eft ,C PIVET-SEMI-TUBULARtBRS .312 LG 
4elf PC CAP ELECT-ALUM 16VDC lOOUF 
Be~ PC IC 7485 TTL 4-BIT MAGN COMPAR 
9ef0 PC IC 74174 TTL HEX D F/F W/CLEAR 
9eft ,C IC 74S257 QUAD 2•L D SEL/MUX 
6eB PC IC 74S04 SCHOTTKY TTL ~EX INV 
3e PC IC 74Sll SCHOTTKY TTL TPL 3•I 
3e ,C IC 74Sl0 SCHOTTKY TTL 3•I NANO 
s,-u ,C IC 74SbO SCHOTTKY TTL QUAD 2•I 
le PC IC 74Sll3 SCHOTTKY TTL DUAL 
3e ,C IC 74Sl38 TTL DECODER/MUX 
Self ,C IC 74Sl75 TTL QUAD D F/F W/CLR 
le .. ,C IC 82S09 TTL 576 BIT RAM 
lilt PC IC 7414 TTL HEX SCHMITT TRIGER 
111 PC INSULATOR•CARD FRAMEtUPPER 
It ,C INSULATOR•CARD FRAMEtLOWER 
It ,C FRAME•CARD !CASTINGI 

341 PC CAP-FIXED SOLID TANTt6VDCtl2UF 
141 PC IC 8T97 TTL TRl•STATE HEX BFP 
3, - PC, IC 74S258 TTL QUAD l•L SEL/MUX 

1191 ,C IC 8T98 TTL TRl•ST HEX BFR/INV 
91 PC IC 93S62/82S62 TTL PAR/GEN/CHK 
7, PC IC 74S86 QUAD 21N EXCLUSIVE OR 
31 ,C IC 74S74 TTL DUAL D EDGE F/F 

141 PC IC 745174 TTL HEX D FLIP/FLOP 
9e :;;_PC IC 74S253 TTL TRl•ST D 4/1 MUX 

ASSEMBLY PARTS LIST 
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96890042 01 wA•LRI M!M SUHSYS DATA 81NMT S BR 18 0/09/81 10/09/81 2/ 2 MF 
-- -- --- -- --- - -E -- - -- ~---··r--- -------- ----~--- --~ 

i:__: .. _:•.,-=~·-·~J;f J~ ------.... ~:.~::-.:-::;:.::-· ----=-~~ o;:~~;;, :~=:~ •-.:-::·.•• ••::::.-.:- •••::::••-;-- -~:_:~ 
~:: .. :: ~- - - --- . --· --· --- ·-·- - PU1' 0 .. CIUP1't0Jll ~~~~'!~ CM.::::::•• •PPH1'1VS :-.=.·~: :: 0: .... ...,. ~·+-------- ----·· -· -------·------+--+----+----+--f-1-"-i --··-----··----

34 A 88924706 
21 A 96720225 
35 D 96740700 
3E- c 96890043 

SCM00•·• ••• .... MFG INFO 

+-
felt PC RES NETWORK•SIPt8 PINtleK OHM 
0 .. OZ ADHESIVE•PERMA BOND 610 1: .. PC PWB•MOS MEM INTFC IDATAI 

RE, ·. PC LOGIC•LRG MEM SUDSYS DAT 81NMT 

~I 
"" NUMBER OF LINE ITEMS • 40 
~~ HIGHEST FIND NUMBER • 40 

IN 
IN 
IN 
IN 

Figure 7-4. LMS Data Printed Wiring Assembly (Sheet· 2 of 6) 

PPP4 
RFE4 
PPP4 

N 
N 
N 
N 

60476080 A 



60476080 A 

I 

'!//:/ Joo~~8o9otJ 4 z ]R;;·; 
D'llN ~~Jr- ~'•/.i. §?>JJ~f,i'~ TITLE PWA - lARG£ M£M.OX't' 
CHKD A~-i 5!§l 1.1111111111 .5Ut!i.SYST£M (DA IA} 8/NNT 
1!118 Ii.'"·""·"- · •,, U llllA 11111111 

_NI {i:\fl •){ "' ~I u 11u1 u.urn FIRST USED ON 
APP'R [U. t1~ i&J1·1!l.J COOE IOENT BA 222-A 

09132 

SHUT RElllSION STATUS 

REV tCO 

01 loSIJ333 

NOTES: 
I. YVIKt!. ADDI /IONS. U..:SE F/N 38-. 

.......... '"' 
~Ill. :~MPu'lll :JOI Of"' 

)I wf, QPllf ~· '.\o"S )~ og·;: 

i1 ADD Mff ,:"ROM /.'·I(!) TO Ol·2. -----...,, 

i1ADD WIRE F~M L~-11 TD ~l-:5. 
~ CJ.IT FOiL Ar 112-,11>. 

(132- ~ ro oz·. 2) 

a 
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• • • o-G • 0 
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I I I I •• I ......... 11 I • • • 
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L----::' JCHur I OF 7 

REVISION RECORD 

Of~( Pl PTION DRfl DAii ( hKO APP 

Cl:. B. PRE·REl.EASFD [CE 'o/;1..1e1 lJ.i .4N 
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l 

l DETAOiED LISTS 
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N9"T•o•u ... A . 

~I 

COMPQN£NT :SID£ 

Figure 7-4. LMS Data Printed Wiring Assembly (Sheet 3 of 6) 
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DH 
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IHUT 3 
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COMPONENT SIDE .VIEW 

Siii.: .'.JllPU'I R 
~lif.OPllllfli' "•r ~ J' 

M 

DN 

~CUTF~ll.. AT L3-IO 
(L.3-10 TO "A'') 

CUT FOIL .a L~·1I 
(L.3-11 TO •e,") 

0 • .. . •'• ... · .. . •;•·· ... . ...... . . / . ~· ·. . .. . ...... . : .......... . 
. . ·:· : •••••• •i• ................. .... ... • . . . 
. :;._~ lflfll~I . :·••ttl.e 1• t• I I. I,• I. t' 
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Figure 7-4. LMS Data Printed Wiring Assembly (Sheet 4 of 6) 

60476080 A 



..... 

60476080 A 

• 

DATA IYITHll 
LA JOLLA DIYlllON 
LA JOLLA CA. 91017 

CUT FOIL AT •F• 
(AS·~ TO •F '") 

CODE IDENT 

01132 SHEET 

NON- COMPONENT "5/DE 

DATA SYITEllS 
LA JOLLA DIVISION 
LA JOLLA CA. 92011 

ADD 
Bl-13 

CODE IDENT 

09132 SHEET 

5 
DOCUMENT NO REV 

ON ~~8~004-Z. 01 

5 CUT F"OIL AT BI- 2 
• (t!,1- z ro !!1-13) 

DOCUMENT NO REV 

DN 9Ui8 f3004 e 0 I 

. . . .... . . .... . .... 
RDD 1?4 IK. • ZS'W S ?'a z~-~-----1---!!~--...:..~ 
Ire .s rllom s2-tJ TtJ 132.-14 -
(F/N 14) 

ADD WI R~ F!lOM 
B 3 -1 O TtJ .8 3 -11 

0 r ii ···.···· "'--''-'' ,A3 - n-• B.3 
'.''-~'!:!'''' --- ... 1'!'9"''._ -....... 

AT A.3-Gi 

B3-10) 

COMPON£NT ..S/0£' 

Figure 7-4. LMS Data Printed Wiring Assembly (Sheet 5 of 6) 

OD WIHE 
FKOM ''£" 
TO 'F'' 
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DATA SYSTEMS 
LA JOLLA DIVISION 
LA JOLLA,CA. 12037 

ADD WIRE. 
CS- IZ. 7"" 

CODE !DENT 

09132 SHEET 

. •···• ..... 
. · 

7 

1•1 I I I 0 0 I 

DOCUMENT NO Rf• 

DN 9COC3 ~OC>4 Z.. 01 

ADD WIRE" FROM 
1-~ C.S-13 TQ 'c'' 

.·....... . .... 
· . 

D I I I I l•I I I I I I I I I l_I 

l•I I I I I I I I I I I I I I I I I I I I 

.• .· ... .. 

I I I 0' .. -...... . · 
a • o • 

Figure 7-4. LMS Data Printed Wiring Assembly (Sheet 6 of 6) 
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7 
[§IJJL<:.71-- !l~~'.r~•t~ IMl,.r.urlAifl1-., 
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1J I / IR33 
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If. 7 RIS,ll11,llZl,llUA.30, 113,.R., 
17 I Z I KZ..3,RSO 
I! 3 RJ/ RS/,Rl09 Rll,R/l. 

13 7 R",RIO,R,,,RZl,~JZ, 
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ZOlllR45 

lZ 11 IK4o 
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Z<l• I ZI. Z3,~Z.S 
2711 IC~ 

30 I z. I czo.LJ<a 
31I1 I C.J 
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- .......... .-------.1--
1/,. RU [)(~l<>NATION 

32 I CJ~ 

3311 IC4' 
3411 IC47 

~1------ii.-
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I--

Ai 3. MAK£ CLAD C.l/TJ f'£Jf 0N9~CJ,OS.30 BEFORE A.S.SY. 
.--,-..-,--:::-::-=::='="'=---......... -----...,,,..-,.-----------IA 

&13A6 (ATTACH JU/llt'Elf VNSo},TOl!JE /N.STALLE!J(£tro£L,E3ro£4)AFTE.lf TE.!JT. 
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Figure 7-5. LMS Address Printed Wiring Assembly (Sheet 1 of 5) 
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r.:J ~CONTROL DATA 
\.'::I Cl CORfOMTION 

........ .. f'A•TflW•••• 

1 A 15112100 
2 A l!5llT20!1 
3 A 1!5132000 
4 A )!!il31!8i,n 
8 A 1!514590~ 
9 A )!51468!!0 

10 A J!!il633J!I 
n A 1!51641!12 
12 c 24!500027 
13 c 24!500033 
J• c 24!50003? 
15 c 24!500040 
16 c 24!500043 
17 c 24!5011047 

c 24!50005i 18 
19 c 2450005? 
20 c 24500061 
2i c 24500ft63 
22 c 24!500066 
23 c 1[»4!50001!7 
24 A 394!52200 
55 C !5H29949 
2!5 A T50099!)l 
26 A T50099J~ 
2T A T58085J5 
28 A T!!i808!!ilT 
29 A T58085J! 
30 A 7!5808521 
31 A 7!5808523 
32 A T!5808!524 
33 A T!!i8011534 
34 A T!5808!53T 
35 A TT8305T4 
36 A 888124!)0 
3T A 8H80!!iOO 

1 A 88883300 

sc;co-· ••• .... MFA INFn 

r.:J I:\ CONTROL DATA 
\.'::I Cl CORfORi\TION 

ASSEMBLY PARTS LIST 

•1,1•111T1T., !-!'·"" . .... f'A•T D•aC•1•T10ff 
, ... , . .,.,. ........ 

l ... PC IC NF.555 IN 
1, .. PC l•C TTL DCPll2 IN 
T,te PC I 1C1 T4SIT5 IN 
3, .. PC IC 74S174J IN 
1 ••• PC IC TTL DUAL 4INPUT NANO 74LS20 IN 
2,H PC I C TYPE 74LS161J IN 
2 ... PC IC 745374 OCTAL LATrH TTL IN 

16, •• PC CAP-TANT 12UF ~voe JOPCT IN 

··r. PC RE~ FxD .2sw 33 OH~S IN 
1, PC RE$ FXD .2sw 56 OH~S IN 
2 •• PC AES FxD .2sw JOO OHMS IN 
1,•1 PC AES FxD o25W 110 OH~S IN 
Toti PC AES FXD o25w 150 OH~S IN 
2, .. PC AES Fxo .2sw 220 OHMS IN 
s ••• PC AES FXD o25w 330 OHMS IN 
T,H PC AES Fxn o25W 360 OHMS IN 
loft PC AES FXD o25W 820 OHMS IN 

2!!,t• PC AES FXO o25W JOOft ~HMS IN 
Jett PC AES FXD .2sw 1300 OH~S IN 
1,.lt PC PES FXO o25W 100011 OHMS IN .... PC AES ~ETWOAK•VOLTAGE OIVJOA•SJP JN 

1!5.tl IN WIRE FLEC 30 GA WHITE IN 
~ ... PC RESISTOP MODULE lK OHM 2 0/0 IN 
1el0 PC RESISTOR PAC, 330 OHMS IN 

.1.t• PC CAP•CERAMJC1100Vel~OPF IN 
10 ••• PC CAP•CEAAMJC1lftO'Ve220PF IN 
2.to PC CAP•CERAMJC1100Ve33ftPF JN 
2.11 PC CAP·CEAAMJC1JOOV14TOPF IN 

•••• PC CAP~FXD1CEP1lDOV,JOPCT168ftPF IN 
1.to PC CAP•CFPAMICtlDOV,8?.ftPF IN 1·•· PC CAP•CERAMICt1DOV,5600PF IN 
1,11 F'C CAP•CEAAMJC1lOOV, 1 0JMF IN 

21,H PC CAP•CERAMIC10olUF,~QV IN ,, .. PC RIVET-SEMJ•TUBIJLAA,BAS 0312 LG. IN 
_!I.fl PC CAP ELFCT•ALUM l6VOC lOOUF IN 
1!5111 PC IC T4S257 QUAD 2•L 0 SEL/MUX IN 

ASSEMBLY· PARTS LIST 
9689053i 01 B D PWA•LRG MEM SURSYS AOOP AlPLT OS CRP 18 Ol/20/82 

.......... f'A•TNYMDSlt OUAlllTITT i:.· .. f'AltT O••CltlPTIO•U 
IN/OUT ........ .... 

38 A 88883700 i1.oo PC IC T4S04 SCHOTTKY TTL HEX INV IN 
39 A 88884100 lJ.00 PC IC 74Sll SCHOTTKY TTL TPL 1•1 IN 
40 A 88884?00 ~ PC IC T4Sl0 SCHOTTKY TTL 3•1 NANO IN 
41 A 88884500 . PC IC 74SOO SCHOTTKY TTL nuAD ?-I IN 

o; A 88885100 2,IO PC IC 74SJ38 TTL DEcnnER/MUX JN 
42 A 888853011 6.,oo PC IC 74S?O SCHOTTKY TTL DUAL 4•1 IN 
43 A 88896100 1 .• 00 PC IC T414 TTL HEX SCHMITT TRIGFR IN .. c 888966no J.00 PC INSULATOR•CARD FRA~EellPPEP IN 
45 c 88896700 J .oo PC INSULATOA•CARD FRAMEeLOWfR IN 
46 c 88896Ano 1.00 PC FRA.,E•CARO !CASTING) IN 
4T A 88897300 . T,01) PC DELAY LINF•lDO NSEC IN 
4A ,. 118918800 13.00 PC IC 8T97 TTL TAI-STATE HEX BFR IN 
49 A 88923000 23100 PC IC 74574 TTL DUAL D EDGE F/F IN 

6 A 88924200 1 .• 00 PC IC 74S253 TTL TRI•ST D 4/1 HUX IN 
50 A 88945400 ~.oo PC JUMPER 24AWG TEF INSULATED .SO IN 
5i A 943980(12 1.00 PC SWITCHt~LIDE•OIP•PCB,4 POS IN 
56 A 96720225 Q.1!5 oz AOHESIVE•PERMA AONO 610 IN 
52 A 96T5240l 1.00 PC AES NETWOPKtlD PIN SIP 330 OH., IN 
53 n 96890230 1 ~00 PC PWR•LARGE MEMORY SllRSYS ADDER IN 
i;4 c 9689na3i PEF PC LOGIC-Lr. ME~ SURSYS AOOP AlPLT IN 

-

NUMRER OF LINE ITFM~ = i;i:, 

HIGHEST FIND NIJ.,REP = 56 

SCNO_, ....... MFr, INFO 

•••••nv• 
_,_ 

:: ·: 
I 

PPP4 N 
PPP4 N 
PPP4 N 
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PPP4 N 
PPP4 N 
PPP4 N 
PPP4 N 
PPP4 N 
PPP4 N 

01/20/112 2/ 2 MF 

e••eCTIY• 
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:: ·: 

PPP4 N 
PPP4 N 
PPP4 N 
PPP4 N 
PPP4 N 
PPP4 N 
PPP4 N 
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Figure 7-5. LMS Address Printed Wiring Assembly (Sheet 2 of 5) 
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NOTES: 
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LMS DIAGNOSTIC REFERENCE DAT A A 

This appendix describes the diagnostics used on the large 
memory subsystem (LMS). The diagnostics consist of four. 
new ~evel I tests, three of which are derived from existing 
ODS diagnostic tests. 

CAUTION 

Refer to appendix B for any specific 
requirements and restrictions associated 
with the use of ODS tests when they are 
run with the LMS. 

INTRODUCTION 

This series of tests detects failures and provides the 
necessary action codes so the diagnostic decision logic 
tables (DDL Ts) in section 6 of this manual may isolate 
failures associated with the following printed wiring 
assemblies: 

Printed Wiring Assembly 

Large memory subsystem, address PWA 

Large memory subsystem, data PWA 

Large memory array PWA 

TEST NMEMONICS . 

The test mnemonics are as follows: 

Part/Equipment 
Number 

96890530 

96890042 

96890036 

Instruction test LMSIN 

Large memory subsystem memory test LMSMl 

Large memory subsystem page file test LMSPG 

Large memory subsystem dual-CPU test LMSDU 

TEST PARAMETERS 

The parameters for these tests follow the standard ODS 
parameter list structure. Device-specific parameters are 
in words 716 through 1516· The run parameters are 
displayed and modified according to the procedures 
described for Level I test in the ODS reference manual. 

MEMORY REQUIREMENTS 

All of the LMS tests are designed to execute within 64K 
words. 

EXECUTION TIMES . 

The execution ti mes of the LMS tests are as follows: 
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LMSIN 20 seconds 

LMSMl 9 minutes (testing 128K, excluding 
section 4) 

LMSPG 20 seconds 

LMSDU 20 seconds 

LMSIN INSTRUCTION TEST 

TEST IDENTIFICATION 

40 

PURPOSE. 

The instruction test validates the macroinstruction set, 
both basic and enhanced instructions. 

PARAMETERS 

The run parameters for LMSIN are listed in table A-1. 

TABLE A-1. LMSIN RUN PARAMETERS 

Initial 
Word Value (Hex) 

TESTID 

PASCNT 

ERRCNT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

0040 

0000 

0000 

0080 

0001 

1234 

5678 

9ABO 

0000 

0000 

0000 

0000 

FFFF 

0001 

Definition 

Test identification number 

Test pass count 

Test error count 

Control word 

Repeat count 

Sections selected 

Sections selected 

Sections selected 

Sections selected 

Equipment address (not 
used) 

Interrupt lines (not used) 

Logical unit (not used) 

Multi-level indirect 
switch 

Emulator (1 = version D 
or later) 
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Parameter B defines the version of the emulator used. A 
one signifies that version D or a later version of the 
emulator is being used. 

ORGANIZATION. 

LMSIN is identical to ODS test MPINS with the following 
exceptions: 

• The test ID is 40. 

• There are differences in section B. 

The MPINS test requirements and section descriptions in 
the ODS reference manual listed in the preface apply to 
LMSIN, with the exception of the parameter list and 
section B. 

INITILIZATION 

The initialization section is not selectable. It is executed 
once before executing the test. 

This section initializes the low memory area that is to be 
used by the test sections. A table of a sliding one bits and 
a pointer to that table are placed into memory, starting at 
location 7. The memory layout after execution of the 
initialization section is shown in the ODS reference manual. 

Section B ~ Version D Miscellaneous Instructions . 

Section B executes only if parameter B is non-zero. The 
section tests the operation of the miscellaneous 
instructions added in the version D emulator of the 
CYBER 18. The page registers are tested with 9-bit data 
(FF 16). The list of instructions is given in section 5 of 
the ODS reference manual. 

MESSAGES. 

Action Codes . 

The LMSIN action codes are the same as those listed and 
described for MPINS in the ODS reference manual, with 
the exception of the test ID. 

Error Codes . 

The error codes for LMSIN are the same as those listed in 
the ODS reference manual for MPINS except that the test 
ID is 40 (for example 40XX). 

Action Messages . 

Refer to MPINS in the ODS reference manual for the 
messages applicable to LMSIN. 

RESTRICTIONS 

LMSIN uses an area of low memory from location 716 to 
location 1D16 regardless of where it is loaded in 
memory, thereby destroying any data or code that resides 
there. 
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LMSM 1 - LMS MEMORY TEST 
(MEUM1) 
TEST IDENTIFICATION 

41 

PURPOSE 

LMSMl verifies that every word of the memory and the 
addressing line are functioning properly. It loads, stores, 
writes, and compares special patterns that are determined 
by the sections selected to be executed. It verifies that 
the parity logic bit is storing data correctly and 
functioning properly. 

PARAMETERS 

The run parameters for LMSMl are listed in table A-2. 

Parameter A defines the number of large memory array 
(LMA) printed wiring assemblies in the system. A 
maximum of 8 LMAs are permitted (4 LMAs in the internal 
CPU and 4 LMAs in the external CPU). 

Parameter B defines the most significant four bits of the 
starting address for memory testing. 

Parameter C defines the least significant sixteen bits of 
the starting address for the memory testing. 

Parameter D defines the most significant four bits of the 
stopping address for the memory test. 

Parameter E defines the least significant sixteen bits of 
the stopping address for the memory test. 

Parameter F is of the format OOOX, where X determines if 
memory sizing is to be performed (X=O for memory sizing 
and X=l for no sizing). 

Parameter 10 is the number of times to extend random 
number pattern without reini.tializing in sections 4 and 5. 
Each number will raise the test time for these sections by 
the factor selected. 

Parameter 11 defines the first special data pattern to be 
used in the test. 

Parameter 12 defines the second special data pattern to be 
used in the test. 

ORGANIZATION 

The test LMSMl consists of the following sections: 

Initialization 

Section 1 - Addressing 

Section 2 - Basic patterns 

Section 3 - Marching ones and zeros 

Section 4 - Moving inversion 

Section 5 - Random data at random address 
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TABLE A-2. LMSMl RUN PARAMETERS 

Initial 
Word Value (Hex) Description 

TESTIO 0041 Test identification number 

PASCNT 0000 Test pass count 

ERRCNT 0000 Test error count 

1 0088 Control word 

2 0001 Repeat count 

3 1235 Sections selected 

4 

5 

6 

7 

8 

9 

A 

B 

c 

D 

E 

F 

10 

11 

12 
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6840 

0000 

0000 

0000 

0000 

0000 

0001 

0000 

0000 

0001 

FFFF 

0000 

0001 

coco 
4545 

Sections selected 

Sections selected 

Sections selected 

Equipment address (not 
used) 

Interrupt lines (not used) 

Logical unit (not used) 

Number of 128K memory 
arrays (Format = OORL) 

L (bits 0-3) number in 
local bank (1-4) 
R (bits 4-7) number in 
remote bank (1-4) 

Start address MSBs (O-$F) 

Start address LSBs 
(O-$FFFF) 

Stop address MSBs (O-$F) 

Stop address LSBs 
(O-$FFFF) 

Size memory (0 = Size, 
1 = Do not size) 

Random pattern extender 

Special data pattern 1 

Special data pattern 2 

Section 6 - Parity bit 

Section 7 - Protect bit 

Section 8 - Selectable pattern termination 

Initialization 

This section will size memory, if this operation is not 
prohibited by the operator, and compare this value with the 
number of 12BK word blocks of memory (parameter word 
A). If these values do not match, an error is reported. 
This error may be due to an incorrect parameter in word A 
or a hardware error. The test will not continue until these 
values agree or until the sizing of memory is prohibited. 
For the test to execute, the following conditions must be 
met: 

1. The start address must be less than or equal to the 
stop address, which must be less than or equal ta the 
last address based on parameter entry A. 

2. The start and stop address cannot contain any 
nan-contiguous memory. 

When these conditions are met, the section moves the 
loader and parameter list into the lowest 16K of memory 
to avoid destruction by the test. 

Section 1, Addressing 

To verify that locations are addressed correctly, a unique 
number is written into the last address of every 2K 
increment within the test area specified by the operator, 
except where the program is loaded (0-16K). After the 
writing, the locations are read and verified. The next part 
of the test is to write sequentially in every address from 
the stop address ta the start address. In the same sequence 
all the locations are read and verified. The test area is 
then written in reverse order, stop ta start. The addresses 
are then read and verified in the same order. The pattern 
written in each location is the AB register used for 
addressing the cell. 

Section 2, Basic Patterns . 

This section verifies that every memory cell can be written 
to and read from using basic data patterns. The patterns 
used are 0000/FFFF and 5555/AAAA. 

Section 3, Marching Ones and Zeros . 

This section verifies that writing into one memory cell 
does not affect the contents of another cell. This detects 
decoding problems. This section tests one 16K chip at a 
time. If the start address specified is not an the chip 
boundary, the part of the 16K chip from the start address 
to the upper boµndary is tested before going ta the next 
chip. 
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Section 4, Moving Inversion . 

This section checks the memory with a moving inversion 
pattern. Each 16K chip is tested separately. 

Memory is backgrounded with zeros. In addition to both 
true and complimented data, moving inversion uses a 
sliding data pattern and marches both forward and 
backward by ones, twos, and fours, expanding in this 
manner up to a 16K chip address space. 

Section 5, Random Data at Random Address . 

Each 16K chip will be tested using a random data pattern. 
A location will first be loaded with a random number. That 
location will then be tested with a random number 
pattern. When 160K addresses have been selected, the next 
16K chip will be tested. If parameter 10 is set to a value 
greater than one, addi ti anal groups of patterns will be used 
without the random number generator reinitializing itself. 

Section 6, Parity Bit Test 

This section verifies the parity generator logic and the 
parity bit storage capability •. 

There are two subsections in this section. 

Subsection 1 

This subsection checks the parity generator logic by 
following the steps below for one location within the 
program: 

1. Write a pattern. 

2. Read the 16-bit data and verify correct parity. 

3. Read the ECC status and verify the parity and protect 
bits. 

These three steps are completed for a sliding ones pattern 
as well as the following patterns: 

Data 

0001 
0000 
FFFF 
5317 
D787 
0387 
D337 

Subsection 2 

This subsection writes a marching ones and zeros pattern 
on the parity bit chip. The parity bit is then checked by 
reading the ECC status that contains the parity bit. If 
parity error occurred, the status will indicate the error. 

Subsection 2 tests the 16K chips one at a time. If the start 
address specified is not on a 16K boundary, the part of the 
16K chip from the start address to the next 16K boundary 
is tested before going on to the next chip. 

To set the parity bit (=l), the 16-bit data used is 8 and the 
protect bit is set. To clear the parity bit (=0), the 16 bit 
data used is 9 and the protect bit is set. 
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The following steps are completed for each 16K area: 

1. Write 0 to all parity bi ts. 

2. Set ADDR to the start address. 

3. Read the ECC status of ADDR and check the parity. 

4. Write 1 to the parity bit. 

5. Increment ADDR by 1. 

6. If ADDR is less than or equal to the stop address, go 
to step 3. 

7. Set ADDR to the stop address. 

8. Read the ECC status and check the parity. 

9. Write 0 to the parity bit of ADDR. 

10. Decrement ADDR by 1. 

11. If ADDR is greater than or equal to the start address, 
go to step 8. 

12. Read the ECC status of all locations from the start to 
the stop address and check the parity. 

Section 7, Protect Bit (Local Bank Only). 

This section verifies that the protect bits can be set and 
cleared. The pattern used is the marching ones and zeros. 
Since the protect bit cannot be cleared in full write mode, 
this section runs with the protect system enabled. 

Only the protect bi ts in the local bank are tested due to 
not being able to read status of the protect bit in the 
remote bank. 

This section consists of two subsections. 

Subsection 1 

This subsection runs without the protect system and 
verifies that all the protect bits are set to one. 

Subsection 2 

This subsection first outputs a message to enable the 
protect system. 

The following steps are completed for each 16K area: 

1. Set ADDR to the stop address. 

2. Write 0 to the protect bit. 

3. Read the ECC status and verify the protect bit is 
clear. 

4. Write 1 to the protect bit of ADDR. 

5. Increment ADDR by l. 

6. If ADDR is less than or equal to the stop address, go 
to step 2. 

7. Read the ECC status of all locations from the start to 
the stop address and verify the protect bit is set. 
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Section 8, Selectable· Pattern . 

Two 16-bit data patterns are defined in the parameter list. 
This section writes the first pattern in the first location, 
second pattern in the second location, and so forth until 
every location in the test area has been filled. The data is 
then read and verified. 

After each read/write operation, parity error is checked. 

MESSAGES 

Action Codes . 

The action codes listed in table A-3 are issued when the 
test encounters an error condition. 

Action 
Code 

TABLE A-3. LMSMl ACTION CODES 

English 
Text Description 

4100-4107 ADRING ERR Addressing error in 
128K block 00-07 

4110-4117 PARITY ERR Parity error in 
128K block 00-07 

4110-4117 BAD DATA Data error in 128K 
block 00-07 

4110-4117 PARITY BIT Parity bit error in 
128K block 00-07 

4110-4117 PROTECT BIT protect bit error 
in 128K block 00-07 

4180 

4181 

4182 

4190 
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PARAM ERR-LCL Number of 128 K 
blocks specified in 
parameter A is 
different from 
value computed by 
program in local 
bank. 

PARAM ERR-RMT Number of 128K 
blocks specified in 
parameter A is 
different from 
value computed by 
program in remote 
bank. 

PARAM ERR-ADR Start and/or stop 
address is not 
correct. Either 
start is greater 
than stop or an 
address outside 
existing memory. 

MPF ERR Memory page file 
error. 

Error Mnemonics 

ACVA 
ADDR 
EXVA 
PREG 

Actual value 
Address that was in error 
Expected value 
Page register number in error 

Action or lnfonnative Messages . 

The following message can occur in section 1 of LMSMl: 

ADDRESSING ERROR IN 64K-BLOCK xx 

In all sections an informational message is displayed to 
indicate test progression: 

INFORMATIVE MSG NOW TESTING xxxx,xxxx TO 
yyyy,yyyy 

RESTRICTIONS 

The LMSMl restrictions are as fallows: 

• The test cannot be restarted from an error stop. 

e The test cannot be restarted while executing a 
section. 

e There is no subsection ta repeat execution on a 
subsection. Looping on a location can be achieved 
by setting the start address equal ta the stop 
address and repeating a section. 

LMSPG - LMS PAGE FILE TEST 

TEST IDENTIFICATION 

48 

PURPOSE 

LMSPG verifies the operation of the memory page file 
(MPF). 

PARAMETERS 

The run parameters for LMSPG are listed in table A-4. 

Parameter A defines the number of contiguous blacks of 
12BK wards starting from location 0. A maximum of 8 
blacks are allowed. 

Parameter B defines the address of the first memory page 
file location ta be tested in sections 2 and 5. 

Parameter C defines the last memory page file location ta 
be tested in sections 2 and 5. The maximum value of this 
parameter is $003F. 

Parameter D defines the first data pattern (9 bi ts) ta be 
used in section 2. 

Parameter E defines the second data pattern (9 bi ts) ta be 
used in section 2. 
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TABLE A-4. LMSPG RUN PARAMETERS 

Initial 
Word Value (Hex) Description 

TESTID 0048 Test identification number 

PASCNT 

ERRCNT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

c 
D 

E 

0000 

0000 

0088 

0001 

1234 

0000 

0000 

0000 

0000 

0000 

0000 

0001 

0000 

003F 

0155 

OOAA 

ORGANIZATION. 

Test pass count 

Test error count 

Control word 

Repeat count 

Sections selected 

Sections selected 

Sections selected 

Sections selected 

Equipment address (not 
used) 

Interrupt lines (not used) 

Logical unit (not used) 

Number of 128K memory 
arrays (Format = OORL) 

L (bits 0-3) = number 
in local bank (1-4) 

R (bits 4-7) = number 
in remote bank (1-4) 

First MPF address tested 

Last MPF address tested 

Special data pattern 1 (9 
bits) 

Special data pattern 2 (9 
bits) 

LMSPG consists of an initialization and a termination 
section and five test sections. 

lnitiaDzation 

This section verifies the parameters in the parameter list 
to insure that they are in the proper range. If the 
parameters are not correct, the test will not proceed. Just 
before completing, this section moves the loader and 
parameter list down next to the test so they will not be 
destroyed. The operator is required to reset the 
multi-level switch (MU). 
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Section 1, Page File Addressing 

This section verifies the addressing capability of the 
memory page file (MPF). It is composed of two subsections 
that load each location (register) in the page file with its 
respective address. Each location is read and verified to 
check the addressing capability and reread to check that 
the first read did not cause the original data. to be lost. 

Subsection 1 

Subsection 1 writes the page file in ascending order (0 to 
3F 16). 

Subsection 2 

Subsection 2 writes the page file in descending order 
(3F16 to 0). 

Section 2, Page File Data . 

This section verifies the data retention properties of the 
memory page file and the control register. Two of the 
subsections write the data pattern specified in parameter 
words D and E into an area of consecutive locations in the 
page file whose boundaries are described by parameters B 
and C. Each location is read and verified to contain the 
proper data pattern. 

Subsection 1 

Subsection 1 writes all zeros in all MPF locations specified 
in the parameter list. It reads them and verifies the data. 
It then repeats the operation using all ones as data. 

Subsection 2 

Subsection 2 stores the data pattern specified by 
parameter D, then E, in consecutive locations in the page 
file. This alternating pattern is spread throughout the 
specified area. 

Subsection 3 

Subsection 3 is identical to subsection 2, except that the 
alternating pattern is parameter E followed by parameter 
D. 

Subsection 4 

Subsection 4 writes, reads, and verifies the upper page 
address bi ts in the control register. The data of zeros, 
ones, and the patterns specified in the parameter list are 
used. 

Section 3, Memory Addressing . 

This section accesses all memory pages in page mode, to 
verify that all pages are addressed correctly. The section 
consists of two subsections. 
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Subsecti an 1 

A single location in the page file is used ta access all pages 
of available memory above the BK words reserved far the 
test. The last word of each page is written with its 
corresponding page number. Each data location is then 
read and verified ta contain its corresponding page 
number. Absolute location 3FFF16 is also read in 
absolute made ta verify that the lower 11 bi ts of the 
logical address are working in page mode (the expected 
value is 7). The test is then relocated ta the upper BK of 
the first 16K memory area ta check the addressing of 
pages 0 through 3. 

Subsection 2 

All locations in the page file are used ta address a single 
memory address (3FFF 16). For each page file location 
to be tested, the memory location is set to zero, and the 
page file location is set ta page 7. (Page file locations 0 
through 3 and 2016 through 2316 are set to 0 through 3 
respectively, since this is the test program area.) The 
processor is placed in page mode and page 7 is written into 
the memory location. The processor is then placed in 
absolute mode, and the memory location is read and 
verified to contain 7. 

Section 4, Multi-Level Indirect Test 

This section verifies the operation of the multilevel 
indirect logic in page mode. 

Subsection 1 

A single-level indirect operation is attempted in page 
made, and the retrieved data is verified to be as expected. 

Subsection 2 

A multi-level indirect addressing operation is attempted in 
page made, with the multi-level indirect (MU) addressing 
bit off. The retrieved data is verified ta be as expected. 
(A message instructs the operator to manipulate the bit in 
the functional control register.) 

Subsection 3 

A multi-level indirect addressing operation is attempted in 
page made, with the multi-level indirect addressing bit on. 
The retrieved data is verified to be as expected. (A 
message instructs the operator ta manipulate the bit in the 
function control register.) 

Termination 

This section returns the loader and the parameter list ta 
their original locations. 

MESSAGES 

Action Codes. 

The action codes listed in table A-5 are issued when the 
test encounters an error condition. 
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TABLE A-5. LMSPG ACTION CODES 

Action English 
Code Text Description 

4801 LOCAL MEM SIZE Local memory size 
parameter error. 

4802 REMOTE MEM SIZE Remote memory size 
parameter error. 

4803 FIRST MPF First MPF parameter 
error. 

4804 LAST MPF Last MPF parameter 
error. 

4805 MU SW NOT OFF Requested MLI off, 
but sti 11 on. 

4841 MPF#MPF ADRS-AS MPF location # MPF 
address (ascending}. 

4842 MPF#MPF ADRS-DS MPF location # MPF 
address (descending}. 

4843 MPF PATTERNS Alternating patterns 
to MPF data error. 

4844 MPF-LOCAL PAGE Write page number to 
last word memory 
page. 

4845 MEM LOC $3FFF Last word page 7 # 7. 

4846 MPF-LOCAL PAGE Write page number to 
last word memory 
page 0-3. 

4847 ALL MPFS-PAGE 7 Write page mode, 
read absolute all 
pages. 

4848 IA-SW OFF-MSBOFF Data fetched 1-level 
indirect in page not 
correct. 

4849 IA-SW OFF-MSBON Data fetched multi-
level indirect in 
page not correct. 

484A IA-SW ON-MSBON Data fetched 
multi-level indirect 
MLI off not correct. 

4848 MPF-EXTNL PAGE Same as 4844 except 
to external page. 

Error Mnemonics .. 

ADAT 
EDAT 
FMPF 
LMPF 
LMEM 
MEM 
MPF 
RMEM 

Actual data read 
Expected data value 
First memory page file register number 
Last memory page file register number 
Local memory size parameter 
Memory size parameter 
Memory page file register number 
Remote memory size parameter 
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Action Messages . 

There are no messages for LMSPG. 

RESTRICTIONS . 

In a dual-CPU configuration, the CPU under test should be 
halted to prevent inteference which may cause errors. 

A halt indicating a parity error may occur if memory 
parity errors are not cleared first by running the memory 
test LMSM. 

LMSDU - LMS DUAL-CPU TEST 

TEST IDENTIFICATION . 

49 

PURPOSE 

LMSDU tests the control between the 255x Network 
Processing Unit dual processor (dual-central processor unit) 
and the dual-MPt configurati ans. LMSDU also checks 
interrupts and memory interactions and the external 
memory protect fault mechanism. 

NOTE 

Throughout the LMSDU text, the 
multiplexer processor is referred to as 
CPU II and the base processor as CPU I. 
On a dual-MP system panel, these are 
marked as I (CPU B) and II (CPU A), 
respectively. 

PARAMETERS 

Table A-6 lists the run parameters. Parameters 8, A, and 
B indicate the macro (OOOx) or micro (OOxO) interrupt lines 
in the respective processors. For the dual-MP system, 
parameter 8 refers to the SM115 local/SM208 external 
interrupt line in CPU I; parameter A refers to the SM206 
local/external interrupt line in CPU II; and parameter B 
refers to the SM205 local interrupt line in CPU II. The 
default parameters, as shown, are for the dual-MP system. 
The parameters 8 and A only, indicate the SM205 
local/external interrupt line for CPU I (0003), and the 
SM206 local/external micro interrupt line for CPU II 
(0030), respectively. 

Parameter word C indicates to the test whether the 
configuration is the dual-MP system, for which the 
parameter is zero, or the 255x dual-processor system, for 
which the parameter must be set nonzero. 

Parameter words D and E specify the micromemory page 
into which the microcontrol program is to be stored for 
CPU I and CPU II, respectively (normal range, 4 through 
F). The range of each parameter is verified in the 
initialization section, and section 1 uses all of the stated 
parameters. 

TABLE A-6. LMSDU RUN PARAMETERS 

Initial 
Word Value {Hex) 

TESTID 

PASCNT 

ERRCNT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

c 

D 

E 

0049 

0000 

0000 

0088 

0001 

1234 

5678 

0000 

0000 

0000 

0005 

0000 

0005 

0003 

0000 

0007 

0008 

Description 

ID 

Pass count 

Error count 

Control word 

Repeat count 

Sections selected 

Sections selected 

Sections selected 

Sections selected 

Equipment address {not 
used) 

Interrupt.lines for CPU I 

Logical unit {not used) 

Interrupt line for CPU II 

SM205 interrupt line for 
CPU II {dual MPs only) 

Configuration flag { 0 = 
dual MPs) 

CPU I micromemory page 

CPU II micromemory page 

NOTE 

The parameter values are checked only 
in the initialization section. If any 
parameter is changed during execution, 
the test should be restarted to ensure 
accurate results. 

ORGANIZATION 

The dual-processor test is organized into eight sections, 
plus an initialization and a termination section. 

The test program is always loaded into CPU I, which 
becomes the master processor. It controls CPU II action 
by moving relevant test routines into and setting flags in 
CPU II memory. CPU I also detects error conditions in 
CPU II interrogating flags in CPU II memory. CPU I 
reports all errors from either processor. If a switchable 
console display is the system comment device, it must be 

tThe CYBER 18-25 and 18-30 processors are referred to throughout the LMSDU text as dual MPs or a dual-MP system. 

A-8 60476080 A 



switched to CPU I. All operator interaction is through the 
ODS executive On CPU I). 

With the exception of section 1, all subsections of all 
sections are executed regardless of previous error 
con di ti ans. 

Sections 1 and 8 of the test concern the control of CPU II 
by CPU I and the inter-processor interrupts (see tables A-7 
and A-8). 

Status/ 
Mode 
Bit 

SM115 

SM205 

SM206 

SM208 

Status/ 
Mode 
Bit 

SM115 

SM205 

SM206 

SM208 
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TABLE A-7. 255x SYSTEM STATUS/MODE 
BIT ASSIGNMENTS 

CPU I CPU II 

Not used MI LIA status 

Generates local Generates 
macro interrupt macro 

interrupt in 
CPU I 

Generates micro Generates 
interrupt in local micro 
CPU II interrupt 

Used to clear and Not used 
start CPU II 

TABLE A-8. DUAL-MP SYSTEM STATUS/ 
MODE BIT ASSIGNMENTS 

CPU I CPU II 

Generates local MLIA status 
macro interrupt 

Not used Generates 
local macro 
interrupt 

Generates macro Generates 
interrupt in local macro 
CPU II interrupt 

Used to clear and Generates 
start CPU II macro 

interrupt in 
CPU I 

Through the use of control programs in read/write 
micromemory in both processors and the escape to micro 
sequence (EMS) instructions, the status/mode bi ts are 
manipulated, and the expected micro and macro interrupts 
are handled and verified in each processor. 

Sections 2 through 7 concern the memory interaction (that 
is, the simultaneous access of local and remote (external) 
memory by both processors and the protect system). Refer 
to table A-9 for the summary of memory operations. 

There are six possible memory activities that can occur: 

• Read from local memory 

• Read from external memory 

• Write to local memory 

• Write to external memory 

e Read-modify-write (RMW) to local memory 

• RMW to external memory 

Of the 36 possible combinations, 18 are tested in LMSDU. 
Of the remaining 18, 15 are tested as the program is loaded 
into the other processor; and three occur as the test 
programs are executing in both processors during the test. 

These test routines are written and executed in a manner 
that ensures a high statistical probability of simultaneous 
memory access from both processors. 

Section 1, Inter-Processor Control 

This section verifies that CPU I can control CPU II by 
manipulating status/mode bit SM208. It consists of three 
subsections. 

NOTE 

This section must always be the first 
section selected and cannot be bypassed 
since it performs the initialization of 
CPU II. A parameter error message is 
displayed if section 1 is not the first 
section selected. 

Subsection 1 

CPU I moves a control program into CPU II macromemory 
and attempts to start CPU II by setting SM208 off and then 
on. The expected action in CPU II is verified by CPU I 
through interrogation of a flag word in CPU II. 

Subsection 2 

CPU I verifies that CPU II may be halted by resetting 
SM208 and restarted by setting SM208. 
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TABLE A-9. MEMORY INTERACTION SECTIONS AND SUBSECTIONS 

Operation in CPU I 

Read I Read II Write I Write II RMW I RMW II 

Section 2 Subsection Subsection Subsection 
Read II 1 2 3 

Section 3 Subsection Subsection Subsection Subsection Subsection 
Read I 1 2 3 4 5 

Section 4 Subsection Subsection Subsection Subsection 
Operation Write II 1 2 3 4 
in CPU II 

Section 5 Subsection Subsection Subsection 
Write I 1 2 3 

Section 6 Subsection Subsection 
RMW II 1 2 

Section 7 Subsection 
RMW I 1 

-

Subsection 3 Subsection 2 

CPU II is instructed to enter an idle loop that continually 
monitors a flag word set by CPU I. Then CPU II is 
instructed to load its micromemory with a control 
program. (Micromemory write is always enabled in both 
processors. Refer to tables A-7 and A-8.) 

Section 2, Read II from II 

Section 2 consists of three subsections. 

Subsection 1 

This subsection simultaneously reads CPU II memory from 
CPU II and reads CPU II memory from CPU I. 

Subsection 2 

This subsection simultaneously reads CPU II from CPU II 
and performs a read-modify-write to CPU I from CPU I. 

Subsection 3 

This subsection simultaneously reads CPU II from CPU II 
and performs a read-modify-write to CPU II from CPU I. 

Section 3, Read I from II 

Section 3 consists of five subsections. 

Subsection 1 

This subsection simultaneously reads CPU I from CPU II 
and reads CPU II from CPU I. 

A-10 

This subsection simultaneously reads CPU I from CPU II 
and writes CPU I from CPU I. 

Subsection 3 

This subsection simultaneously reads CPU I from CPU II 
and writes CPU II from CPU I. 

Subsection 4 

This subsection simultaneously reads CPU I from CPU II 
and performs a read-modify-write to CPU I from CPU I. 

Subsection 5 

This subsection simultaneously reads CPU I from CPU II 
and performs a read-modify-write to CPU II from CPU I. 

Section 4, Write II from II . 

Section 4 consists of four subsections. 

Subsection 1 

This subsection simultaneously writes CPU II from CPU II 
and writes CPU I from CPU I. 

Subsection 2 

This subsection simultaneously writes CPU II from CPU II 
and writes CPU II from CPU I. 

60476080 A 



Subsection 3 

This subsection simultaneously writes CPU II from CPU II 
and perfoITTis a read-modify-write to CPU I from CPU I. 

Subsection 4 

This subsection simultaneously writes CPU II from CPU II 
and perfoITTis a read-modify-write to CPU II from CPU I. 

Section 5, Write I from II 

This section consists of three subsections. 

Subsection 1 

This subsection simultaneously writes CPU I from CPU II 
and writes CPU II from CPU I. 

Subsection 2 

This subsection simultaneously writes CPU I from CPU II 
and perfoITTis a read-modify-write to CPU I from CPU I. 

Subsection 3 

This subsection simultaneously writes CPU I from CPU II 
and performs a read-modify-write to CPU II from CPU I. 

Section 6, RMW II from II 

This section consists of two subsections. 

Subsection 1 

This subsection simultaneously perfoITTis a 
read-modify-write to CPU II from CPU II and to CPU I 
from CPU I. 

Subsection 2 

This subsection simultaneously performs a 
read-modify-write to CPU II from CPU II and to CPU II 
from CPU I. 

Section 7, RMW I from II . 

Section 7 simultaneously perfoITTis a read-modify-write to 
CPU II from CPU I and to CPU I from CPU II. 

Section 8, Inter-Processor Interrupts 

Section 8 verifies that the inter-processor interrupts 
provided by the hardware and the interconnecting cables 
function as specified (see tables A-7 and A-8). 

The section consists of eight subsections, each of which 
determines whether it is executed based on the input to the 
parameter list of the configuration type. Subsections 1, 2, 
5, and 6 are executed for a dual-MP system; and 
subsecti ans 2, 4, 7, and 8 are executed for the 255x 
Network Processing Unit. 
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All the inter-processor interrupts are verified, first locally 
by having each processor interrupt itself (subsections 1 
through 4 (see tables A-7 and A-8), and then processor to 
processor. All interrupts, both micro and macro in both 
processors, are verified to occur on the interrupt line 
specified in the parameter list. 

Subsection 1 

This subsection is executed only for a dual-MP system; it 
verifies that if SM115 is set in CPU I, a local macro 
interrupt is generated on the specified line. 

Subsection 2 

This subsection is executed for both systems. It verifies 
that if SM205 is set in CPU II for a dual-MP system and in 
CPU I for the 255x system, a local macro interrupt is 
generated on the specified line. 

Subsection 3 

This subsection is executed only for a dual-MP system, it 
verifies that if SM206 is set in CPU II, a local macro 
interrupt is generated on the specified line. 

Subsection 4 

This subsection is executed only for the 255x system, it 
verifies that if SM206 is set in CPU II, a local micro 
interrupt is generated on the specified line. 

Subsection 5 

This subsection is executed only for a dual-MP system, it 
verifies that if SM206 is set in CPU I, a macro interrupt is 
generated on the specified line in CPU II. 

Subsection 6 

This subsection is executed only for a dual-MP system, it 
verifies that if SM208 is set in CPU II, a macro interrupt is 
generated on the specified line in CPU I. 

Subsection 7 

This subsection is executed only for the 255x system, it 
verifies that if SM205 is set in CPU II, a macro interrupt is 
generated on the specified line in CPU I. 

Subsection 8 

This subsection is executed only for the 255x system, it 
verifies that if SM206 is set in CPU I, a micro interrupt is 
generated on the specified line in CPU II. 

MESSAGES 

Table A-10 lists the LMSDU action codes. 

RESffilCTIONS 

Section 1 must always be the first section selected since it 
performs all the preliminary testing and start-up of CPU II. 
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Action 
Code English Text 

4901 SEC 1 NOT FIRST 

LINE B PARAMETER 
- - - -- -- - --- 1------ ---

LINE A PARAMETER 

PAGE PARAMETER 

8205-LCL-NO INT 

8205-LCL-OTHER 

8205-LCL-MULT 

A205->B-NO INT 

A205->8-0THER 

A205->B-MULT 

4902 A NOT RUNNING 

A NOT STOPPED 

A NOT IDLING 

CPU-A TIMEOUT 

4903 8115-LCL-NO INT 

4904 8115-LCL-OTHER 

TABLE A-10. LMSDU ACTION CODES 

Description 

Section 1 must be the first 
section selected. 

The CPU I interrupt line 
parameter-value isnot_in ---

the range l-F15 or l015-F015. 

The primary or secondary 
CPU II interrupt line para-
meter value is not within 
the range l-F15 or l015-F015. 

The parameter value for the 
CPU I or II micromemory page 
is not within the range 1-F. 

No local interrupt occurred 
when SM205 was set in CPU I. 

When SM205 was set in CPU I, 
a local interrupt occurred 
on a line other than the 
specified line. 

More than one local interrupt 
occurred when SM205 was set 
in CPU I. 

No interrupt occurred in CPU I 
when SM205 was set in CPU II 

When SM205 was set in CPU II, 
an interrupt occurred in CPU I 
on a line other than that 
specified. 

More than one interrupt 
occurred in CPU I when SM205 
was set in CPU II. 

CPU II did not start from 
zero when CPU I reset and 
set SM208. 

CPU II did not halt execution 
when CPU I reset SM208. 

CPU II did not enter its idle 
loop when restarted from zero. 

CPU II did not return to its 
idle loop within three seconds 
after a request to initiate an 
operation (may be hung up). 

No local interrupt occurred 
when SM115 was set in CPU I. 

When SM205 was set in CPU I, 
a local interrupt occurred on 
a line other than that 
specified. 

Additional Information 

SECl = First section select word 

LINE = CPU I line parameter value 

LINE = CPU II interrupt line value 

PAGE = CPU I/II micromemory page 
parameter value 

EDAT = Expected line number 

EDAT = Expected line 
ADAT = Actual line 

EDATt = Expected line ADAT 
ADAT 

EDAT = Expected line number 

EDAT = Expected line 
ADAT = Actual line 

EDATt = Expected line ADAT 
ADAT 

EDAT = Expected interrupt line 

EDAT = Expected line 
ADAT = Actual line 

tThe first four interrupts are indicated in the order 4-3-2-1 (that is, 0247 indicates three interrupts on 
lines 7, 4, and 2). 
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Action 
Code 

4904 
{Contd) 

4905 

4906 

4907 

4908 

4909 

490A 

English Text 

8115-LCL-MULT 

A208->B-OTHER 

A208->B-MULT 

A205-LCL-NO INT 

A206-LCL-OTHER 

A206-LCL-MULT 

8206->A-OTHER 

8206->A-MULT 

A205-LCL-OTHER 

A205-LCL-MULT 

A206-LCL-NO INT 

8206->A-NO INT 

A208->8-NO INT 

RDAFA-RM8F8-
RMW8 

RDAFA-RDAF8-
DATA 

TABLE A-10. LMSDU ACTION CODES (Contd) 

Description 

More than one local interrupt 
occurred when SM115 was set 
in CPU I. 

When SM208 was set in CPU II, 
an interrupt occurred in CPU I 
on a line other than that 
specified. 

More than one interrupt occurred 
in CPU I when SM208 was set in 
CPU II. 

No local interrupt occurred when 
SM205 was set in CPU II. 

SM206 was set in CPU II, local 
interrupt occurred on a line 
other than that specified. 

More than one local interrupt 
occurred when SM206 was set in 
CPU II. 

When SM206 was set in CPU I, 
the interrupt in CPU II occurred 
on a line other than that 
specified. 

More than one interrupt occurred 
in CPU II when SM206 was set in 
CPU I. 

When SM206 was set in CPU II, 
a local interrupt occurred on a 
line other than that specified. 

More than one local interrupt 
occurred when SM115 was set 
in CPU II. 

No local interrupt occurred when 
SM206 was set in CPU II. 

No interrupt occurred in CPU II 
when SM206 was set in CPU I. 

No interrupt occurred in CPU I 
when SM208 was set in CPU II. 

Following the simultaneous 
execution of RDAFA and RM8FB, 
the data in the RMW location 
does not equal 6415. 

During the simultaneous execu­
tion of RDAFA and RDAF8, a 
data miscompare error was 
detected by CPU 1. 

Additional Information 

EDAT = Expected line 

EDAT = Expected line 
ADAT = Actual line 

EDATt = Expected line 
ADAT 

EDAT = Expected interrupt line 

EDAT = Expected line 
ADAT = Actual line 

EDATt = Expected line 
ADAT 

EDAT = Expected line 
ADAT = Actual line 

EDATt = Expected line 
ADAT 

EDAT = Expected line 
ADAT = Actual line 

EDAT t = Expected 1 i ne 
ADAT 

EDAT = Expected interrupt line 

EDAT = Expected line number 

EDAT = Expected line number 

DATA = Actual data content of 
RMW location 

FLAG = Number of data errors 

trhe first four interrupts are indicated in the order 4-3-2-1 (that is, 0247 indicates three interrupts on 
lines 7, 4, and 2). 

60476080 A A-13 



Action 
Code 

490A 
(Contd) 

4908 

English Text 

RD AF A-RMAF B­
RMWA 

RDBFA-RDAFB­
DATA 

RDBFA-WRAFB­
ADAT 

RDBFA-RMAFB­
RMWA 

WRBFA-WRAFB­
ADAT 

WRBFA-RMAFB­
RMWB 

RMBFA-RMAFB­
RMWA 

RDBFA-WRBFB­
BDAT 

RDBFA-RMBFB­
RMWB 

WRAF A-WRBFB­
BDAT 

TABLE A-10. LMSDU ACTION CODES (Contd) 

Description 

Following simultaneous execu­
tion of RDAFA and RMAFB, the 
content of the RMW location in 
CPU II does not equal 6415. 

During the simultaneous execu­
tion of RDBFA and RDAFB, an 
error was detected by CPU I. 

Following the simultaneous 
execution of RDBFA and 
WRAFB, the CPU II memory 
data is not as expected. 

Following the simultaneous 
execution of RDBFA and 
RMAFB, the RMW location 
data in CPU II does not equal 
6415. 

Following the simultaneous 
execution of WRBFA and 
WRAFB, the data in CPU II 
memory is not as expected 
(all zeros). 

Following the simultaneous 
execution of WRBFA and 
RMAFB, the RMW location 
data in CPU I does not equal 
6415. 

Following the simultaneous 
execution of RMBFA and 
RMAFB, the RMW location 
data in CPU II does not equal 
6415. 

Following the simultaneous 
execution of RDBFA and 
WRBFB, the data in CPU I 
memory is not as expected 
(all zeros). 

Following the simultaneous 
execution of RDBFA and 
RMBFB, the RMW location 
data in CPU I does not equal 
6415. 

Following the simultaneous 
execution of WRAFA and 
WRBFB, the data in CPU I 
memory is not as expected 
(all zeros). 

Additional Information 

DATA = Content of RMW location 

FLAG = CPU I error flagt 

DATA = Actual data 

DATA = Actual data 

DATA = Error count 

DATA = Actual data 

DATA = Actual data 

DATA = Actual data 

DATA = Actual data 

DATA = Error count 

tcpu I/II error flag definitions: 

A-14 

lxxx 
2xxx 
3xxx 
Ox xx 

Parity error detected 
Protect fault detected 
Power interrupt detected 
A read miscompare error was detected; xxx is number of miscompares (hexadecimal). 
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TABLE A-10. LMSDU ACTION CODES (Contd) 

Action 
Code English Text Description Additional Information 

4908 WRAFA-RMBFB- Following the simultaneous DATA = Actual data 
(Contd) RMWB execution of WRAFA and 

RMBFB, the RMW location 
data in CPU I does not equal 
6415. 

WRAFA-RMAFB- Following the simultaneous DATA = Actual data 
RMWA execution of WRAFA and 

RMAFB, the RMW location 
data in CPU II does not equal 
6415. 

WRBFA-RMBFB- Following the simultaneous DATA = Actual data 
RMWB execution of WRBFA and 

RMBFB, the RMW location 
data in CPU I does not equal 
6415. 

RMAFA-RMBFB- Following the simultaneous DATA = Actual data 
RMWB execution of RMAFA and 

RMBFB, the RMW location 
data in CPU I does not equal 
6415. 

490C RDAFA-RMBFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RDAFA and RMBFB, an 

error was detected by CPU II. 

RDAFA-RMAFB During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RDAFA and RMAFB, an 

error was detected by CPU II. 

ROAF A-RD AFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RDAFA and RDAFB, an 

error was detected by CPU II. 

WRAFA-WRBFB- Following the simultaneous execu- DATA = Error count 
ADAT tion of WRAFA and WRBFB, the 

data in CPU II memory is not as 
expected (all zeros). 

WRAFA-RMBFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of WRAFA and RMBFB, an 

error was detected by CPU II. 

WRAFA-RMBFB- Following the simultaneous execu- DATA = Error count 
ADAT tion of WRAFA and RMBFB, the 

data in CPU II memory is not as 
expected (all zeros). 

WRAFA-RMAFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of WRAFA and RMAFB, an 

error was detected by CPU II. 

t CPU I/II error flag definitions: 

lxxx Parity error detected 
2xxx Protect fault detected 
3xxx Power interrupt detected 
Oxxx A read miscompare error was detected; xxx is number of miscompares (hexadecimal). 
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TABLE A-10. LMSDU ACTION CODES (Contd) 

Action 
Code English Text Description Additional Information 

WRAFA-RMAFB- Following the simultaneous execu- DATA = Error count 
ADAT tion of WRAFA and RMAFB, the 

data in CPU II memory is not as 
expected (all zeros). 

RMAFA-RMBFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RMAFA and RMBFB, an 

error was detected by CPU II. 

RMAFA-RMBFB- Following the simultaneous execu- DATA = Actual data 
RMWA tion of RMAFA and RMBFB, the 

RMW location data in CPU II does 
not equal 6415. 

4900 RDBFA-WRBFB- Following the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RDBFA and WRBFB, an 

error was detected by CPU II. 

RDBFA-WRAFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RDBFA and WRAFB, an 

error was detected by CPU II. 

RDBFA-RMBFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RDBFA and RMBFB, 

CPU II detected an error. 

RDBFA-RMAFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RDBFA and RMAFB, an 

error was detected by CPU II. 

WRBFA-WRAFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of WRBFA and WRAFB, an 

error was detected by CPU II. 

WRBFA-WRAFB- Following the simultaneous DATA = Error count 
BOAT execution of WRBFA and 

WRAFB, the data in CPU I 
memory is not as expected 
(all zeros). 

WRBF A-RMBFB- During the simultaneous execu- FLAG = CPU II error flagt 
. CPUA tion of WRBFA and RMBFB, an 

error was detected by CPU II. 

WRBFA-RMBFB- Following the simultaneous DATA = Error count 
BOAT execution of WRBFA and 

RMBFB, the data in CPU I 
memory is not as expected 
(all zeros). 

WRBFA-RMAFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPU tion of WRBFA and RMAFB, an 

error was detected by CPU II. 

WRBFA-RMAFB Following the simultaneous execu- DATA = Error count 
BOAT tion of WRBFA and RMAFB, the 

data in CPU I memory is not as 
expected (all zeros). 

tcpu I/II error flag definitions: 

lxxx Parity error detected 
2xxx Protect fault detected 
3xxx Power interrupt detected 
Ox xx A read miscompare error was detected; xxx is number of miscompares (hexadecimal). 
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TABLE A-10. LMSDU ACTION CODES (Contd) 

Action 
Code English Text Description Additional Information 

RMBFA-RMAFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RMBFA and RMAFB, an 

error was detected by CPU II. 

RMBFA-RMAFB- Following the simultaneous execu- DATA = Actual data 
RMWB tion of RMBFA and RMAFB, the 

RMW location data in CPU I does 
not equal 6415. 

490E WRAF A-WR AFB- During the simultaneous execu- DATA = Error count 
CPUA tion of WRAFA and WRAFB, an 

error was detected by CPU II. 

WRAF A-WRAFB- Following the simultaneous execu- DATA = Error count 
ADAT tion of WRAFA and WRAFB, the 

data written into CPU II memory 
is not all zeros. 

RMAFA-RMAFB- During the simultaneous execu- FLAG = CPU II error flagt 
CPUA tion of RMAFA and RMAFB, an 

error was detected by CPU II. 

RMAFA-RMAFB- Following the simultaneous execu- DATA = Actual data 
RMWA tion of RMAFA and RMAFB, the 

RMW location data in CPU II does 
not equal C816 (2 times 6415). 

4910 FAULT BIT NOT ON In CPU I memory, the ECC bit does 
not indicate that the protect bit 
was set by CPU II. 

4911 FAULT BIT ON In CPU I memory, the ECC bit does 
not indicate that the protect bit 
was reset by CPU II. 

4912 FAULT BIT NOT ON In CPU II memory, the ECC bit does 
not indicate that the protect bit 
was reset by CPU II. 

4913 FAULT BIT ON In CPU II memory, the ECC bit does 
not indicate that the protect bit 
was reset by CPU I. 

4914 NO FAULT INT No fault interrupt occurred in FLAGt 
CPU II when an unprotected 
instruction in CPU II wrote to 
a protected area in CPU I memory. I 

4915 FAULT INT A fault interrupt occurred in 
CPU II when a protected instruc-
tion in CPU II wrote to a 
protected area in CPU I memory. 

tcpu I/II error flag definitions: 

lxxx 
2xxx 
3xxx 
Oxxx 

Parity error detected 
Protect fault detected 
Power interrupt detected 
A read miscompare error was detected; xxx is number of miscompares (hexadecimal). 
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TABLE A-10. LMSDU ACTION CODES (Contd) 

Action 
Code English Text Description Additional Information 

4916 FAULT INT A fault interrupt occurred in FLAGt 
CPU II when a protected instruc-
tion in CPU II wrote to an 
unprotected area in CPU I memory. 

4917 NO FAULT"INT No fault interrupt occurred in FLAGt 
CPU I when an unprotected 
instruction in CPU I wrote to a 
protected area of CPU II memory. 

4918 FAULT INT A fault interrupt occurred in FLAGt 
CPU I when a protected instruc-
tion in CPU I wrote to a protected 
area in CPU II memory. 

4919 FAULT INT A fault interrupt occurred in FLAGt 
CPU I when a protected instruc-
tion in CPU I wrote to an 
unprotected area in CPU II 

.memory. 

t CPU I/II error flag definitions: 

lxxx Parity error detected 
2xxx Protect fault detected 
3xxx Power interrupt detected 
Oxxx A read miscompare error was detected; xxx is number of miscompares (hexadecimal). 
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ODS TEST LIMITATIONS 8 

This appendix lists the ODS tests that should not be run on 
an LMS-based system and the ODS tests that will give a 
known failure due to changed system timing. 

ILLEGAL ODS. TESTS' 
he following tests should not be executed on an MEU-based 
system, since legitimate errors will occur: 

MP INS 
MP MOS 
MOS MA 
PAGE! 
DU CPU 

ALLOW ABLE ODS TEST ERRORS 
Some ODS tests will have errors when executed on an 
LMS-based system, either due to unsupported CYBER 18 
features or system timing. These errors are allowable and 
are not hardware failures. 

BCLA1 

Due to the large memory the BCLAl test fails after 
turning on the protect switch with the following error: 
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BCLAl REJECT NOT RCVD 
CODE= 2F05, SECT= 0002, PASS= 0001, ERRO= 0001, 

EQCD= 1500, ILNS= 0003 
QREG= 1506, AREG= 0064 
BCLAl SUSPENDED ERR 

Type GO after the error to continue the test. 

REQUIRED ODS TEST 
CONDITIONS. 
Some ODS tests must have specific conditions set up prior 
to test execution or the test will fail in an unrecoverable 
manner. This is due either to unsupported CYBER 18 
hardware features or different system timing. 

SDLC1 

Since the LMS does not support the CYBER 18 OMA 
memory address error (DMAMAE) feature, this status 
never occurs in a OMA controller status word. Section 7, 
which tests the DMAMAE feature, must therefore be 
removed from the SDLCl run parameter list prior to test 
execution. 
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