












































































































































































































































































































































































































































































































































DR2604 Trouble Isolation Procedures Rev .. HCB-2 A-IS 

Isolation 
Procedure. Isolation Information/Activitv 

00028 Dep/IO/IOA/IS 
(cont) 

1. Ensure that LMID is correct for diagnostic 
test. 

2. Replace line module. 
3. Replace processor PCA. 

00029 DCP/40/20 

1. Ensure that proper port is selected for the 
teste 

2. Check POC status of LEDs on memory 2nd port 
peA of 5U0039 line module. 

NOTE 

Lights are cleared during initialization and 
when MODE CLEAR is sent to line module. 

Indicator POC Status 
1 2 3* 

0 0 0 ALU failure 
0 0 1** Control store failure 
0 1 a DDT failure 
0 1 1 Data RAM failure 
1 1 0 DMT failure 

'1 1 1 POC successful 

*Indicator 3 is bottom LED and is �~�S�B�.� 

**'1' signifies that indicator is ON. 

NOTE 

The I/O sequencer PCA causes failures of the 
ALG, control store, and data RAM. The L-bus 
interface PCA causes failures of the DDT and 
the DMT. The memory 2nd port PCA causes 
failures of the control store and the data 
RAM. 
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Isolation 
Procedure t 

00029 
(con t) 

Isolation Information/Activit 

3.. Replace L-bus/channel interface peA of 
5U00039 line module. 

4e Replace I/O sequencer PCA of SU00039 line 
module. 

5. Replace memory 2nd port peA of 5U00039 line 
module. 

6. Replace R peA. 
7s CheCK for defective interconnection cables. 
8. Check for defective line module backplane 

terminators. 
9. Replace X peA in CLC. 

Dep/lO/lOA/IS 

1. Follow DCP/40/20 procedure, steps 1 through 
5, 7, and 8 .. 

2e Replace processor peA. 

00030 DCP/40/20 - DCP/IO/IOA/IS 

1. 

2 .. 
3 .. 
4 .. 
5 .. 

00031 

1 .. 

2 .. 

3 .. 

4. 
S. 
6 .. 

Ensure that strapping of L-bus/channel 
interface and memory 2nd port peAs is 
correct .. 
Replace memory 2nd port peA. 
Replace I/O sequencer PCAG 
Replace I/O cableQ 
Replace channel terminatorse 

DCP/40/20 - DeF/lO/lOA/IS 

Ensure that online/offline switch selection 
of operator control panel (SU00039 line 
module) is functioning properly. 
Ensure that operator control panel cable is 
properly seatede 
Ensure that online/offline relay of operator 
control panel is functioning properlyQ 
Replace I/O sequencer peA. 
Replace memory 2nd port PCAe 
Replace L-bus/channel interface PCA~ 



DR2604 Trouble Isolation Procedures A-Ii 

Isolation 
Procedure t Isolation Information/Activitv 

00032 DCP/40/20 

1. Ensure that bus and tag cables are oriented 
properly. 

2. Ensure that channel is terminated properly. 
3. Check interface connection to host connector 

plate. 
4. Replace memory 2nd port peA. 
5. Replace I/O sequencer peA. 
6. Replace L-bus/channel interface peA. 
7~ Replace R peA. 

DCP/IO/IOA/IS 

1. Follow DCP/40/20 procedure except in step 7, 
replace processor PCA. 

00033 DCP/40/20 

1. Ensure proper diskette is installed in 
integrated diskette drive. 

2. Ensure that IFOC microdiagnostic is 
operational. 

DCP/IO/IOA/IS 

le Ensure proper diskette is installed in 
integrated diskette drive. 

00034 OCP/40/20 - 'DCP/IO/IOA/IS 

1. This test runs on any valid DCP port. 
Hexadecimal selections are between XO and 
XFF. Check screen display for selected port 
and LMID and ensure that LMID agrees with 
configuration table. Selected port must 
contain LMID which is legal for selected test 
(see system configuration table) • 

2. Check strapping. 
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Isolation 
Procedure t Isolation Informatio Activitv 

00035 DCP/4Q/20 

00036 

l@ Ensure that microdiagnastics run on this 
porte 

2. Ensure that diagnostic configuration table is 
correct and that the proper port is selected. 

3. Is the line module in the correct slat? 
4. Replace the line module PCA& 
5. Replace th R peA. 

DCP/IO/IOA/15 

1. Ensure that diagnostic configuration table is 
correct and that the proper port is selected. 

2. Is the line module in the correct slat? 
39 Replace the line module peA. 
4. Replace the processor PCAe 

DCP/IOA/1S 

Ie Check the MDLM, the cable to the SCSI, and 
the line module bus. 

20 Check the SCSI and the strappingG 
3G Check the disk and the disk cabling 
4. Check the diskette and the diskette cabling~ 

GENERAL GUIDELINES 

If you can run the diskette tests but cannot 
run the hard disk tests, then the problem is 
the disk or the SCSI/Cablee 

If you cannot access the disk and the 
diskette, then the problem is the SCSI, or 
the MDLM, or the cable. 
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B. SUPPLEMENTAL INFORMATION 

B.l. Introduction 

This appendix provides information that is helpful in determining the 
causes of hardware and software errors. It includes the following: 

• A summary of the Error Indicator Analysis (EIA) Procedure 

• The format and content of System Control Registers 14, 15, 13, 
and 11. 

• The format and content of the Port Processor State Item Buffer 
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a~l. Use of EIA to Isolate CP and CLC Hardware Problems 

The Error Indicator Analysis (EIA) procedure can be used to isolate CP 
and CLC hardware problems e Parity checking detects approximately 90 
percent of the CP hardware faults of the DC?/40 and enables 80 percent 
of all faults to be corrected by replacement of one or two peAs. 
Isolation is at or near the source of the fault and avoids misleading 
propagated errors. In the DCP/20, as well as the DCP/40, parity 
checking detects approximately 70 percent of CLC hardware faults and 
enables 60 percent of all faults to be corrected by replacement of one 
or two PCAs* 

This paragraph summarizes the EIA procedure. It prov·ides the CP and 
CLC maintenance panel error displays and procedures to isolate the 
hardware fault. See CR2S47, DCP/40 Tyee 8596 Microdiagnostics 
Software and Procedures Description and DR2555, DC?/20 Type 8597 
Microdiagnostics Software and Procedures Description for a complete 
discussion of the procedure. 

Be2. EIA Procedure for CP Hardware Faults 

The following procedure assumes use of the correct C? maintenance 
panel associated with the faulty CP. 

NOTE 

DCP/40 systems with more than one CP have 
separate CP maintenance panels for each CP~ 

1. Set PANEL ENABLE switch up (enabled) and RESTART switch down 
(disabled). All other switches should be dcwn 1 including 
LOAD switches on top cabinet. 

2. Compare ERROR DISPLAY indicators on CP ~aintenance panel to 
those illustrated in Figure 8-1. Where the indicators match 
the figure, note the procedure numbero 

3. Using the procedure number from Figure 8-1 as an index into 
Figure B-2, perform the corrective action indicated~ 
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I I 
?:: oc: ed,...; r e 

HE!'1 Number 
ALU ALU SA SA SX SX R R a PA a PA u ,ff RE- ERR LOCK- FJ.gul':e 

1 2 aPR LWR aPR LWR REGl REG2 UPR LWR INS'! ECTJ'J SU~E ACK OU":' 3-2 

I I I I I 

No lit indicators 23 
Any other combination of indicators not shown 19 

r.. 1 
t. r.. r.. r.. r.. r.. t. t. 11 
t. t. t. 10 

t. 2 
t. t. t. 9 

r.. I I I 13 
t. t- is 
to t. to 13 
to t. t. to 13 
to t. t. 13 
t. t. r.. I 14 
1:. 1:. 1:. 14 
r.. L t. 12 
L r.. t. t. 15 
t. L t. 12 
L L 13 
t. L t. 13 
L t. 13 
L t. 14 
r.. r.. 14 
r.. r.. 6 
t. L t- 12 
r.. t. 12 

r.. 18 
L r.. 13 
L L L 

I 

13 
t. r.. 13 
t. L 14 
L L 14 
L L 12 
L L r.. 12 
L L 6 

L 1.8 
L L 18 

L 1.8 
L 7 
t. L 8 

L 7 
L 5 
L L 12 
L L 4 

L 5 
L t. 4 

L 3 
I L I I 4 

1 I I I I I I I I I I 
t. 20 

l~ 
L 22 

L 21 

Note: r.. l1li t.it ~ 64212 

Figure B-1. CP Error Displays 
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Procedure 
Number 

1 

3 

5 

6 

Supplemental Information Rev" HCB- 2 

C? PCA Reolacement Order or Other Procedures 

A1(99%) IJ K(l%> 

A2(99%) i 1«1\) 

H2 ( 92%), K ( 3 '), S ( :2 %) IJ C ( 1 %) fI R2 ( 1 \), Rl ( 1 \ ) 

NOTE 

If DCP/40 has Ml peAs, the M2 (92%) 
entry depends on the following U PA 
ERR value: 

t1 PA ERR 

1000 - 13FF 
1400 -- ·17FF 
1800 - IBFF 
leao - IFFF 

SUSPECT PCAs 

M2(9:2%} 
MI-J31(82%), M2(10%) 
MI-J32 (82%), M2 (10%) 
MI-J 30 ( 82%), M2 ( 10% ) 

Note that U PA ERR is locked with the 
address of the instruction that was 
executed two instructions prior to the 
one causing the U INST error$ If a 
jump from one M peA to another occurred 
at this time, the value can point to 
the wrong peA; however, that probability 
is smalle 

Rl ( 48%) i R2 ( 48%), K ( 3 %) # 5/ E/ C/ D/ X ( 1 % ) 

S(97%), K(2%), E(l%), Rl/R2(remote possibility) 

Rl ( 30\), R2 ( 30%) , M2 ( 29%), A 1 ( 4 %), A 2 ( 4 %) f S ( 2 %) p 

X/ F1/ F2/ C ( 1 % ) 

Figure B-2. Corrective Action for CP Hardware Faults 
(Sheet 1 of 7) 
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Procedure 
Number 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Supplemental Information Rev" HCB-2 B-S 

C? PCA Reolacement Order or Other Procedures 

Rl ( 45%), R2 ( 45%), Ml ( 7 %), M2 ( 7 %), Al ( 1 %), A2 ( 1 %) , 
Fl/F2/X/E(1%)" Note this possible exception: If MICRO FA 
DISPLAY shows OODA, set the ERR CTRL switch up, press 
SYSTEM RESET and, if the CP again stops with MICRO PA 
DISPLAY showing OODA and the GENERAL DISPLAY bits 16-31 
showing 00C3 (when both DISPLAY CTRL switches are down) , 
then the faulty PCA is M2(90%}. The micromemory 
instruction located at the address specified by U FA ERR 
(which should be greater than 1000) has a bit stuck 
high/low. 

Rl ( 4 5 '), R:2 ( 4 5 '), K ( 8 %), S ( 2 % ) 

A2(100%) 

A1(100%) 

K ( 80%), S ( 1 5 %), Al ( 2 %), A2 ( 2 %), M:2 ( 1 % ) 

5(100%) 

Al ( 50%), A2 ( 50%) 

Rl(SO%), R2(SO%). If any microcode development is taking 
place, then: 50FTWARE(99%). Note this possible 
exception: If MICRO FA DISPLAY shows OODA, set the ERR 
CTRL switch up, press SYSTEM RESET and, if the CP again 
stops with MICRO ,PA DISPLAY showing OODA and the GENERAL 
DISPLAY bits 16-31 showing OOC3 (when both DISPLAY CTRL 
switches are down), then the faulty PCA is M2{90%). The 
micromemory instruction located at the address specified 
U PA 'ERR (which should be greater than 1000) has a bit 
stuck high/low. 

Rl ( 32%) I R2 ( 32%), K ( 2 0%) I S ( 15 %), M2 ( 1 % ) 

Not defined at present 

Not defined at present 

FigurE! B-2. Corrective Action 
(Sheet 2 of 7) 

for CP Hardware 
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procedure 
Number 

18 

19 

Supplemental Information B-6 

CP peA Replacement Order or Other Procedures 

SA bus and/or SX bus error indicators 

1. Error detection 

a. Note the exact errors and the address of the 
instruction being executed when the errors 
occurrede They are displayed in the ERROR 
DISPLAY and U FA ERR even though they may have 
been obtained from the error history table in 
micromemory, and even though any displayed status 
on the maintenance panel is cleared by subsequent 
operations. 

b. Source bus errors can occur for one of three 
reasons: 

(1) A hardware error exists in logic directly 
related to a sourced register~ 

(2) A hardware error exists in some unsourced 
bus logic, causing a high signal on the bus, 
which interferes with the data from some 
other validly sourced register. This 
condition is known as bus interference. 

(3) A hardware error exists between the source 
bus and the logic which detects source bus 
parity errors. This is condition is known 
as Al/A2 interferences 

2@ Corrective Action 

Refer to Section 2 of DR2547e 

Unexpected error combinations 

10 Error detection 

This condition indicates that an unexpected 
combination of errors occurred or that multiple 
entries into the error-handling routine were madeo 
The latter possiblity is more likely. Note that an 
intermittent DC power fault can cause multiple 
entries (SAL, SXU, SXL, MLO, ERR ACK) G 

Figure 8-25 Corrective Action for CP Hardware Faults 
(Sheet 3 of 7) 
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procedure 
Number 

19 

20 

Supplemental Information Rev. HCE-2 B-7 

CP peA Replacement Order or Other Procedures 

Unexpected error combinations (cant) 

2. Corrective action 

Refer to DR2547 or locate ERROR DISPLAY most similar 
to those listed in Figure A-l and perform 
corresponding procedure. Submit a DSUR to report 
information about unexpected error combination 
solution to problem. 

Resume Error 

1. Error detection 

a. This error can be caused by software or by a 
hardware failuree In fact, when SYSTEM RESET is 
pressed, RESUME is an expected response during 
the first few seconds of execution in the CP 
PROM. At other times, software may initiate 
RESUME errors during attempts to access local 
storage (LS) array PCAs or banks whicn are not 
configured. 

b. If SYSTEM RESET was pressed recently and bits 24 
through 31 of the GENERAL DISPLAY continually 
show hexadecimal values 11, 21, or 31, then the 
CP, LS, or LOADER CLC may be experiencing a 
hardware fault. 

c. If several CPs and CLCs are experiencing 
unexpected faults, then L5 is the most likely 
source of the problem. For such faults, execute 
the LS micro- diagnostic LSTOR in DLI mode (see 
Section 9 of DR2547). 

NOTE 

Faults which appear to be in one CP can be in the 
ribbon cable interconnecting LS ports of different 
LS banks in different DCP/40 cabinets, or in either 
terminator at the ends of the LS-port bus~ 

Figure B-2. Corrective Action for CP Hardware Faults 
(Sheet 4 of 7) 
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procedure 
Number 

20 

Supplemental Information Rev., HCB-2 

CP PCA Reolacement Order or Other Procedures 

Resume error (cant) 

26 Correcti~e action 

If it appears that the CP is the only processor 
experiencing a fault, or if the microdiagnostics do 
not find any hardware problems, the PCA replacement 
order is: E(70%), K(20%), LS-31(6%), LS-A2(4%)., 
Also check the corresponding ribbon cables and LS­
port bus terminators. 

21 Memory (local storage) lockout (MLO) error 

22 

1. Error detection 

This error can be caused by a hardware error ar by 
macrolevel software. As a software problem, it 
relates to unauthorized attempts to access specified 
segments of code, to write where a read-only is 
permitted, to read where a write-only is permitted, 
etc. 

2e Corrective action 

If software is not the source of the problem u the CP 
peA replacement order is: E(80%), 8(15%) 6 K(4%) f 

X(l\) • 

Error acknowledge from local storage 

le Error detection 

a. Unlike RESUME and MEM LOCKOUT, ERR ACK is never 
an indication of a software problem. There are 
three hardware errors whic~ result in an ERR ACK 
being passed to a processor from local storage 
( LS) e Th e y are: 

(1) A multiple-bit flip is detected in an LS 
wo r d (3 2 d a tab its p 1 \J S 7 c he c k bit s) " 

(2) A parity error is detected in 
address/control information passed from the 
processor to LS .. 

Figure B-2. Corrective Action for CP Hardware Faults 
(Sheet 5 of 7) 
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Procedure 
Number 

22 

Supplemental Information Rev. HCB-2 8-9 

CP peA Reolacement Order or Other Procedures 

Error acknowledge from local storage (cant) 

(3) A parity error is detected in write-data 
passed from the processor to LS. 

b. For LS-detected, multiple-bit flip errors, the 
hardware fault is in L5 rather than the CPo 
Execute the L5 microdiagnostic LSTOR in DLI mode 
(see Section 9 of DR2547) and specify the 
parameter requesting a display of all single- and 
multiple-bit flips. 

c. For LS-detected parity errors in CP-to-L5 
address/control information or write-data, the 
hardware fault can be in the L5 or CP. If 
several CPs and/or CLCs are experiencing faults, 
then L5 is the most likely problem source. For 
such faults, execute the L5 microdiagnostic STaR 
in OLI mode (see Section 9 of DR2547). 

NOTE 

Faults which appear to be in one CP can 
be in the ribbon cable interconnecting 
the L5 ports of different L5 banks in 
different DC?/40 cabinets, or in either 
terminator at the ends of the LS-port bus. 

2. Corrective Action 

a. If it appears that this CP is the only processor 
experienCing a fault, or if the microdiagnostics 
do not find any hardware problems, check the 
corresponding ribbon cables and L5-port bus 
terminators are suspect, as well as the peAs 
which are noted in one of the following 
conditions: 

Figure 8-2. Corrective Action for CP Hardware Faults 
(Sheet 6 of 7) 
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Procedure 
Number 

22 

Supplemental Information Rev@ HCB-2 B-10 

Cp peA Reolacement Order or Other Procedures 

Error acknowledge from local storage (cont) 

(1) If the ERR ACK is caused by bad parity in 
the address/control information and the ERR 
ACK occurs during normal operation (assumes 
that relative/virtual addressing is taking 
place), peA replacement order is: 0(28%), 
Fl(22\), F2(22%), B(15%), LS-Bl(4%), LS-
B 0 ( 2 \) i res - B 2 ( 2 %), !.oS - B 3 (2 %) i K ( 2 %) ; 
E/::</ Al/ A2 (1 %) '" 

(2) If the ERR ACK is caused by bad parity in 
the address/control information and the ERR 
ACK occurs early in a boot operation 
(assumes absolute addressing is taking 
place) , or if the ERR ACK is caused by bad 
parity in the write-data, the peA 
replacement order is: F1(36%) Q F2(36%), 
D{lS'), LS-Bl(4%), LS-BO(2%), L5-82(2%), LS­
B3 (:2 '%), K (2"), E/ All A21 (1 %) .. 

23 No lit ERROR DISPLAY indicators 

Refer to the microdiagnostics manual, DR25470 

Figur~ B-2. Corrective Action for CP Hardware Faults 
(Sheet 7 of 7) 
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B.3. EIA Procedure for CLC Hardware Faults 

The following procedure assumes use of the correct eLC maintenance 
panel and the correct setting of the CLC SELECT switches associateq 
with the faulty CLC. 

NOTE 

DCP/40 systems with more than four CLCs 
have separate CtC maintenance panels for 
each group of four CLCs. 

DCP/20 systems with more than one eLC 
have separate CtC maintenance panels. 

1. Set PANEL ENABLE switch up (enabled) and RESTART switch down 
(disabled)., All other switches should be down. 

2. Compare ERROR DISPLAY indicators on CtC maintenance panel to 
those listed in Figure B-3. Where the indicators match the 
figure, note the procedure. The first item in columns 2 
through 4 refer to the DCP/20. 

3. Using the procedure number from Figure B-3 as an index into 
Figure B-4, perform the corrective action indicated. 

RSE/or RSO/or Procedure 
L MIlor STACK STACK ERR Number 

BUS U I~ST EVEN ODD RESUME ACK Figure 9-4 

No Ii t indicators 8 
Multiple errors 7 

L 1 
L 2 

L 3 
L 4 

L 5 
L 6 

No t e : L = Lit. 

Figure B-3. DCP/20 and DCP/40 CLC Error Displays 
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proced ute 
Number 

1 

3 

Supplemental Information Rev" HCB-2 B-12 

etc peA Reolacement Order or Other ?roced~res 

L-bus error 

LM ( 4 a %), R ( :3 0 '), x ( 2 a '), X .... Rca b 1 e ( 1 a %) " 

LM represents the one-to-three peA line module which was 
sending data to the eLC when the error was detected. 
Error information in the error history table indentifies 
the specific LM in the bottom four bits of TR0 Execute 
the appropriate LM microdiagnostic to determine whether 
the LM is, in fact, the source of the fault. 

If an attempt to load microdiagnostics is unsuccessful, 
the LM probability is greatly reduced because L-bus 
errors are disabled during PROM execution. (Other errors 
can be encountered; in particular, PROM-indicated 
cheCKsum or type errors are likely~) 

Microinstruction error 

M(60%) f L(30%), X(5%), E(5%) 

Stack-even error 

CE(60%) I SPE-Q(12%), LS-Bl{8%), L5-80(4%), LS-32(4%), LS­
B3(4%), SPE-U(3%), X(2l), P(2l)" 

If several CPs and/or CLCs are ex~eriencing faults, LS 
is the most likely source of the problem. For such 
faults, execute the LS microdiagnostic LSTOR in OLI mode 
(see Section 9 of CR2547 for DC?/40 and Section 6 of 
DR2555 for DCP/20). If a storage port expander (SPE) is 
common to all failing processors, check the SPE PCAs for 
faults. Re-cable to run only CLCO, bypasiing the S?E for 
isolation .. 

NOTE 

Faults which appear to be in one SPE 
or in one CLC not attached to any SPE) 
can be in the ribbon cable from that 
SPE (CLC) to the corresponding L5 po=t, 
or in the ribbon cable interconnecting 
the L5 ports of different LS banks in 
different DCP/20 or DCP/40 cabinets 8 

-or in either terminator at the ends of 
the L5-port bus. 

Figure 8-4. Corrective Action for CLC Hardware Faults 
(Sheet 1 of 5) 
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Proced ur e 
Number 

4 

5 

Supplemental Information Rev. HCB-2 8-13 

etc peA Replacement Order or Other Procedures 

Stack-odd error 

CE(60%), SPE-Q(12%), LS-Bl(8%), LS-BO(4%), LS-82(4%), LS':" 
83(4%) I SPE .... U(3%) I X(3%), P(2%)" 

If several CPs and/or CLCs are experiencing faults, LS 
is the most likely source of the problem. Execute the LS 
microdiagnostic LSTOR in OLI mode (see Section 9 of 
DR2547 for DCP/40 or Section 6 of DR2555 for DCP/20)" If 
a storage port expander (SPE) is common to all of the 
failing processors, then check the SPE peAs for faults. 

NOTE 

Faults which appear to be in one SPE 
(or in ~ne etc not attached to any SPE) 
can be 1n the ribbon cable from that 
SPE (CtC) to the corresponding tS port, 
or in the ribbon cable interconnecting 
the LS ports of different LS banks in 
different DCP/20 or DC?/40 cabinets, or 
in either terminator at the ends of the 
LS-port bus. 

Re s urn e err a r 

Is Error detection 

a. This error can be caused by software or by a 
hardware failure. In fact, when SYSTEM RESET is 
pressed, RESUME is an ex?ected res?onse during 
the first few seconds of execution in the CLC 
PROM. (Note: This is true only for LOADEE 
CLCs. ) 

b. If SYSTEM RESET was pressed recently and bits 8 
through 5 of the REGISTER DISPLAY continually 
show hexadecimal 03, then the CLC, LS, or the 
LOADER CLC may be experiencing a hardware fault. 

Figure 8-4. Corrective Action for CLC Hardware Faults 
(Sheet 2 of 5) 
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procedure 
Number 

5 

6 

Supplemental Information Rev .. HCS ... 2 E-l4 

CLC PCA Replacement Order or Other Procedures 

Resume error (cant) 

c.. If several CPs and/or CLCs are experiencing 
faults, L5 is the most likely source of the 
problem. Execute the L5 microdiagnostic L5TOR in 
OLl mode (see Section 9 of OR2547 for OCP/40 and 
Section 6 of DR255S for DCP/20).. If an SPE is 
common to all failing processors, then check the 
SPE peAs for faults. 

NOTE 

Faults which appear to be in one SPE 
(or in one CLC not attached to any SPE) 
can be in the ribbon cable from that S?E 
(CLC) to the corresponding L5 port, or in 
the ribbon cable interconnecting the L5 
ports of different L5 banks in different 
DCP/20 or DCP/40 cabinets, or in either 
terminator at the ends of the LS-port bus~ 

2. Corrective action 

If it appears that this CLC is the only processor 
experiencing a fault, or if the microdiagnostics do 
not find any hardware problems, the peA replacement 
order is: E(30%), P(25%), CE(20%), CO(lO%), L(5\) I 

SPE-U(3%), L5-81(3%) g LS-A2(2%), X(l%) .. Also check 
the corresponding ribbon cables and LS-port bus 
terminators. 

Error acknowledge from local storage 

1. Error detection 

a. Unlike RESUME, ERR ACK is never an indication of 
a software problem. There are three hardware 
errors which result in an ERR ACK being passed to 
a processor from local storage (LS). These are: 

(1) A multiple-bit flip is detected in an LS 
wo r d (32 d a tab its p 1 us 7 c h ec k bit s) G 

F ure 8-4. Corrective Action for CtC Hardware Faults 
(Sheet 3 of 5) 
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procedure 
Number 

6 

Supplemental Information 8-15 

CtC PCA Replacement Order or Other Procedures 

Error acknowledge from local storage (cont) 

(2) . A parity error is detected in 
address/control information that was passed 
from the processor to L5. 

(3) A parity error is detected in write-data 
that was passed from the processor to LS. 

b. For L5-detected, multiple-bit flip errors, the 
hardware fault is in L5 rather than the CLC. 
Execute the L5 microdiagnostic LSTOR in DLl mode 
(see Section 9 of DR2S47 or Section 6 of DR2553) 
and specify the parameter requesting a display of 
all single- and multiple-bit flips. 

c. For L5-detected parity errors in CtC-to-LS 
address/control information or write-data, the 
hardware fault can be in L5, an SPE, or the CLC. 
If several CPs and/or CLCs are experiencing 
faults, L5 is the most likely source of the 
problem. Execute the L5 microdiagnostic L5TOR in 
OLl mode. (see Section 9 of DR2547 or Section 6 of 
DR2555). If an S?E is common to all failing 
processors, then check the SPE PCAs for faults. 

NOTE 

Faults which appear to be in one SPE 
(or in one CLC not attached to any SPE) 
can be in the ribbon cable from that 
SPE (CtC) to the corresponding LS port, 
or in the ribbon cable interconnecting 
the L5 ports of different L5 banks in 
different DCP/20 or DCP/40 cabinets, or 
in either terminator at the ends of the 
LS-port bus. 

Figure B-4. Corrective Action for eLC Hardware Faults 
(Sheet 4 of 5) 
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procedure 
Number 

6 

7 

8 
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etc peA Reolacement Order or Other Procedures 

Error acknowledge from local storage (cant) 

2Q Corrective action 

If it appears that this etc is the only processor 
experiencing a fault, or if the microdiagnostics do 
not find any hardware problems, the peA replacement 
order is: CE(35%) I CO(25%), SPE"'Q(12%), LS-Bl(8\) I 

L5-80(4\) , LS-82(4\), LS-B3(4%), E(4%), SPE-U(3%), 
XCI') e Also check the corresponding ribbon cables 
and LS-port bus terminatorse 

Unexpected error combinations 

This condition indicates that an unexpected combination 
of errors occurred or that multiple entries into the 
error-handling routine were made. The latter is more 
likely and can be isolated as follows: 

Locate ERROR DISPLAY most similar to those listed in 
Figure A-3 and perform corresponding proceduree Submit a 
DSUR to report the unexepected error combination and 
solution. If further isolation is required, refer to 
Section 9 of DR2547 for the DCP/40 or Section 6 of DR2555 
for the DCP/20. 

No lit ERROR DISPLAY indicators 

Refer to DR2547 .Eor the DC?/40 or D?2555 for the DCP/20e 

Figure 8-4. Correcti~e Action Ear etc Hardware Faults 
(Sheet 5 of 5) 
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8.4. SGR 14 and SCR 15 (CP Exigent Hardware Conditions - PNO) 

communications processor exigent hardware conditions are unrecovered 
hardware errors that must be ~nalyzed before processing continues. 
They result in a forced call to procedure number 0 (PNO). Equipment­
dapendent supplementary status is loaded into SCR 14 and SCR 15, 
provided that the hardware error condition does not disable micro 
level operation. The bit formats of SCR 14 and SCR 15 are illustrated 
in Figure a-5. SCR 14 bit definitions are given in Figure B-6. 

I 

SCR 14 

o 7 8 IS 16 

MICROSTATUS BITS MICROPROGRAM ADDRESS 

SCR 15 

o 7 8 15 16 23 24 

OP CODE a- AND m-FIELDS PROCESSOR TYPE 

OP CODE AND a- AND m-FIELDS OF THE 
MACROINSTRUCTION THAT FAILED 

HARDWARE ID 

Figure 8-5. SCR 14 and SCR 15 Bit Format 

NOTE 

See paragraph describing DCP/40 error 
OF code changes for SCR 15 and SCR 130 

31 

31 

I 
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SCR 14 
Bits 

o 

1 

:3 

5 

6 

7 

8 

Supplemental Information 

Dep/lO 

Master ALU compare 
error 

Master ALU A register 
parity error 

Dcp/20* 

Translator 
register** 

Translator 
register 

Master ALU B register Translator 
parity error register 

Master ALU microin­
struction error 

CheCKer ALa compare 
error 

Checker ALU A regis­
ter parity error 

CheCKer ALa B regis­
ter parity error 

Checker ALU microin­
struction error 

B-chip microinstruc­
tion error 

Translator 
register 

Translator 
register 

Translator 
register 

Translator 
register 

Translator 
register 

Not Used 

Rev., HC:a-2 B-18 

DCP/40 

ALU compare error 1 
(bits 4-7 or 12-15) 

ALa compare error 2 
(bits 0-3 or 8-11) 

Source A, bus upper 
parity error 

Source A, bus lower 
paeity eeror 

Source X, bus upper 
parity error 

Source X, bus lower 
parity error 

Rl error (R upper) 
parity error 

R2 error (R lower) 
parity ereoe 

Microprogram address 
upper parity error 

9 C-chip microinstruc­
tion error 

L-bus parity error Microprogram address 
lower parity error 

*If bits 9 - 14 on the DCP/20 are all zero, then an illegal hardware 
vector occurred as defined by the microprogram address. 

Microprogram 
Address 

O148C Power 

Description 

fault interrupt 
01483 Old-mode I/O interrupt 
0358B Illegal emulate next instruction 
03593 T 1 1 Qf"! ~ i emulate next instruction ... _ ... _j ....... 

03598 Illegal emulate next instruction 

vector 
vector 
vector 

**ait a is set for processor mode .. AF (hex) is the normal setting. 

Figure B-6. SCR 14 Bit Definitions (Sheet 1 of 2) 
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SCR 14 
Bits DCp/lO 

10 C-chip microinstruc 
tion error address 
parity error 

11 D-chip local storage 
range error 

12 D-chip local storage 
double-bit error 

13 O-chip memory data 
register write error 

14 D-chip microinstruc­
tion error 

15 G-chip micorinstruc­
tion error 

16-31 Address of micro­
instruction that 
encountered error 

DCp/20* 

Microinstruction 
parity error 

Register stack. 
byte 0 or 2 parity 
error 

Register stack 
byte 1 or 3 parity 
error 

Storage resume/ 
time-out (unimple­
mented/non-respond­
ing storage) 

Storage error 
acknowledge (uncor­
rectable storage/ 
storage I/F error 

Not Used 

Address of micro­
instruction that 
encountered error 

DCP/40 

Microinstruction 
parity error 

Emulation control 
word parity error 

Micro mark. stack 
er ro·r 

Storage resume/time­
out{unimplemented/ 
non-responding stor­
age) 

Storage error 
acknowledge (uncor­
rectable storage/ 
storage I/F error 

Memory lockout 
error** 

Address of micro­
instruction that 
encountered error 

*If bits 9 - 14 on the DCP/20 are all zero, then an illegal hardware 
vector occurred as defined by the microprogram address. 

Microprogram 
Address 

0148C 
01483 
0358B 
03593 
0359B 

Description 

Power fault interrupt 
Old-mode I/O interrupt 
Illegal emulate next instruction vector 
Illegal emulate next instruction vector 
Illegal emulate next instruction vector 

**Storage protection violation; actually reported through PNI unless 
combined with other errors. 

Figure B-6. SCR 14 Bit Definitions (Sheet 2 of 2) 
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B.5. SCR 13 (CP Specification Exceptions - PN1) 

Communications processor specification exceptions are conditions which 
do not comply with architectural requirements. To provide analysis of 
these exceptions, status is passed to software by a forced call to 
procedure number 1 (PN1) ~ Identical supplementary status is provided 
for all models. The status is contained in SCR 13, illustrated in 
Figure B-7. Definitions of exception conditions are provided in 
Figure 8-8. 

Type 2 specification exceptions are detected by hardware in the DCP/40 
ana OJ microcode with hardware assistance in the DC?/20 and the 
DCP/IO. That difference can produce some unpredicatable model­
dependent results with type 2 specification exceptions. All other 
conditions are detected by the microcode and are treated the same in 
all models. When multiple errors occur in the same instruction, each 
implementation cheCKS for conditions in a different (although 
architecturally correc~ sequence; consequently, the error condition 
that is detected first can differ, resulting in different status 
informatione 

o 

I OP CODE 

7 8 10 11 15 16 

TYPE SUBTYPE RESERVED 

Figure B-7. SCR 13 Bit Format 

NOTE 

See paragraph describing DCP/40 error 
OP code changes for SCR 15 and SCR'lJe 

31 

I 
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Exception 
T'/oe 

1 
1 

:2 
2 

2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4 
4 
4 

4 

4 
4 
4 
4 
4 

4 
4 

4 
4 
4 
4 
4 

Supplemental Information Rev. HCB-2 8-21 

Condition 
SlJbtloe* 

1 
:2 

10000 
llXXX 

lXlXX 
lXX1X 
lXXXl 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1 
4 
5 

6 

7 
8 
10 
11 
12 

19 
20 

24 
25 
26 
29 
30 

Description 

Illegal instruction 
Privileged instruction 

Storage protection length violation 
Storage protection segment not present 
violation 
Storage protection execution violation 
Storage protection read violation 
Storage protection write violation 

Procedure segment table length violation 
System segment table length violation 
Procedure table length violation 
Gated procedure list length violation 
Queue list length violation 
Link area length violation 
Process control stack underflow 
Process control stack overflow 
Lock length violation 
Lock length vio+ation 

Procedure blocked 
Segment descriptor present (sholJld not be) 
Segment descriptor registers 0 thru 3 (SORO -
SDR3) illegally specified 
Static segment mask bit not set by this 
procedure 
Segment descriptor not present (should be) 
Segment descriptor not allocatable 
Queue access violation. 
Queue type wrong for activity 
Message control table wrong segment descriptor 
structure 
Allocate/deallocate illegal length 
Return/subroutine return illegal for process 
control stack 
Cannot unlOCk, not locked 
Cannot lock, lOCked by another 
Lock count overflow/underflow 
Wrong segment structure 
Address not on l28/4K-byte boundary 

·Subtypes for Ty?e 2 are binary notation. All others are decimal 
equivalents. 

Figure B-8. SCR 13 Bit Definitions 
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B@6. SCR 11 (CP Process Control Conditions - PN4) 

Communications processor process control conditions are not real 
errors but require operating system intervention for continued 
operation" They result in a forced call to procedure number 4 (P~4) 
and include the inability to satisfy a dynamiC procedure linkage 
during call, return, and load segment instructions, the inability to 
allocate space from a specified buffer pool through an allocate 
instruction, or the inablity to satisfy lock conditions while 
executing LOK or Clok instructions. Identical supplementary status is 
provided for all models~ Status is contained in SCR 11, which is 
illustrated in Figure 8-9 and defined in Figure 8-10. 

o 

I OP COCE 

~ Subt10e 

0 1 

0 2 

a 3 

a 4 

0 5 

a 6 

0 7 

7 8 10 11 15 16 31 

TYPE SUBTYPE AUXILIARY INFORMATION 

Figure 8-9. SCR 11 Bit Format 

Instruction/Exceotion Condition 

ICALL/Call/ RTN: [SST {SSN} "SO] 
not present 

Reserved 

LSEG: [SST(SSN} .SC] not present 

ALLoe: no space in buffer pool 

LOK: lock is lOCked by another 

Clok: wait bit is set 

Software breakpoint 

Figure 8-100 SCR 11 B.it Definitions 

Auxiliary 
Information 

Procedure number 

System segment 
mber 

o 

Lock ID 

Lock ID 

I 
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Bo'. DCP/40 Error OP Code Changes 

To improve performance, the C? instruction operation (OP) code can be 
changed during the emulation of an instruction by taking advantage of 
routines used by other instructions. Because of this manipulation, 
the OP code that is reported in SCR 15 (hardware error), SCR 13 
(specification exception), and SCR 9 (restart condition) can differ 
from the actual operation causing the error. Figure B-ll itemizes the 
OP codes which are changed and the corresponding OP codes which appear 
i nth est a t'u s r eg i s t e r • 

Original Reported 
Instruction OF Code OF Code 

sao OE 23 
saL 16 23 
RTN 1D a =- '0 80 
CALL IF a =- 0 80 
ICALL IF a :: 8 80 
JWB IF a == 9 80 
PC IF a :III A 86 
REX 76 Any 

various 82 80, 
jumps 

var ious 83 80 or 63 
jumps 
XJ 87 86 
JLR 88 8A 
JZ 93 92 
JNZ 97 96 
JP 9B 9A 
IN 9F 9E 
LSDM 06 80 
LGRM 0' 80 
LPCR E4 8'0 
LPC E6 80 
LPC~ F6 80 

Forced Call Any 80 or 00 
Interruptible BC, Bl, B4 80 or 00 
by clock (MBMI, 
SBMI, ClBMI) 

Figure B-l1. OCP/40 CP Error OF Code Changes 
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8e7. port Processor State Item (PPHardware Error Conditions and 
Specification Exceptions) 

The port processor state item buffer holds status information for 
unrecovered pp hardware errors and PP specification exceptionse ~e 
state item is queued to SQL3 for hardware errors and to SQL4 for 
exception conditions. Figure B-12 illustrates the format of the 
buffer and Figure 8-13 defines its content. Note the differences for 
the DCP/IO. 

If the supplementary status indicates a hardware error and the error 
status is non-%ero, isolate the cause of the problem with the EIA 
procedures. If a hardware error is indicated and the status is zero, 
note the microprogram address and the PPID (word 3Q) e They identify 
the failing port. 



DR2604 Supplemental Information Rev. HCB-2 B- 5 

o 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 
THRU 

23 

24 
25 
26 
27 

28 

29 

30 

31 

0 71 8 15 16 

PROGRA.~ ADDRESS OUTPUT ( PAO) RESERVED 

OUTPUT INSTRUCTION 

RESERVED 

RESERVED OUTPUT INDEX RESERVED 

PROGRAM ADDRESS INPUT (PAI) RESERVED 

INPUT INSTRUCTION 

RESERVED 

RESERVED INPUT INDEX RESERVED 

BIO OUTPUT MESSAGE CONTROL TABLE 

BII INPUT MESSAGE CONTROL TABLE 

RESERVED LINE OUTPUT 

RESERVED LINE INPUT 

RESERVED 

SDO 
SOl (FIXED SPACE) 
SD2 
SD3 

RESERVED 

PORT PROCESSOR ID I MICROPROGRAM ADDRESS 

Figure B-12 

SUPPLEMENTARY STATUS (SEE BELOW) 

Port Processor State Item Buffer Format 
(Sheet 1 of 2) 

31 
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DCP/IO CHANGES TO WORDS 29 AND 31 

a 7 8 15 16 31 

29 I EX COCE SQ OFFSET TRANSLATOR I 
~------------~~--------------~--------------------------------~ 

31 

31 

o 1 8 15 16 

OPCOOE TYPE/SUBTYPE AUXILIARY STATUS 

EX CODE: Exception Code 
o - Specification exception (same as DCP/40, DCP/20) 
1 - Hardware error 
2 - Illegal line module vector 
3 - Recovery condition (details not included) 

Sa OFFSET: Byte offset to system queue where item is posted. 

TRANSLATOR: Translator register 

TYPE/SUBTYPE: Determined by EX CODE 

AUXILIARY STATUS: Determined by EX CODE 

EX CODE 0: 

QPCOOE 
718 

15
1

16 o 

TYPE/SUBTYPE o 

EX CODE 1: 

a 7 a 15 16 

31 

I 

31 

31 

31 '- OPCODE E2 HARDWARE ERROR REGISTER I 
~--------------~--------------~----------------~--------------~ 

31 

EX CODE 2: 

a 

OPCODE E2 REQUEST FIELD 

Figure B-12. Port Processor State Item Buffer Format 
(Sheet 2 of 2) 

31 
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Reserved 

PAC 

Area can contain equipment-dependent 
microprocessor registers. 

Program address (output chain) of current 
instruction when error occurred and either four or 
e ht bytes ding on error and equipment type. 

Output Instruction Macroinstruction being executed in au ut chain 

Output Index 

PAl 

Input Instruction 

Input Index 

BIO 

Output MCT 

BII 

Input MCT 

Line Output 

Line Input 

list index associated with output chain 

Program address (input chain) of current 
instruction when error occurred and either four or 
eight bytes depending on error and equipment type. 

Macroinstruction being executed in input chain 

Queue list index associated with input chain 

Output back item flag. Non-zero if output message 
control table (MCT) is a back item on a queue. 

Real address of the output MeT, if non-zero. 

Input back item flag. Non-zero if input MCT is a 
back item on the queue. 

Real address of input MCT, if non-zero 

Non-zero value represents an MeT re-queued by RIX 
or RAOX instruction if one of them was executing 
in output chain and the error status is for 
specification exception of type 4/subtype 10, type 
4/subtype 11, type 4/subtype 13, or type 
3/ subtype 5. 

Non-zero value represents an MCT re-queued by RIX 
or RAOX instruction if one of them was executing 
in input chain and the error status is for 
specification exception of type 4/subtype 10, type 
4/subtype 11, type 4/sub 13, or type 

subtype 5. 

F ure B-13. Port Processor State Item Definitions (Sheet 1 of 6) 
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soc thru SD3 

PPID 

Microprogram 
Address 

Translator 

Supplementary 
Status 

Figure B-13c> 

Definition 

Segment descriptors defining port processor s 
fixed space (from the interface control table) 

Port processor identifier 

Microprogram address where error occurred 

Bit 16: Set for CLC processor mode; clear for I/O 
mode. 
Sit 17: L-bus transfer directione Set for L-bus 
input; clear for L-bus output. 
Bit 18: clear for line module data mode; set for 
line module command mode. 
Bit 19: Set for input port: clear for output 
porto 
Bits 20 - 23: Port number 

Status indicating the cause for posting the 
state item: a specification exception or a port 
processor hardware error. 

Port Processor State Item Definitions (Sheet 2 of 6) 
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Supplementary Status 
Status (cant) Tyee Subtvpe Information Descri;::,tion 

DCP/lO, DCP/20, DCP/40 Specification Exceetions 

1 

2 

2 

2 

2 

3 

3 

3 

4 
4 

4 

4 

4 

4 
4 

4 
4 
4 
4 

4 
4 

1 

10000 

llXXX 

lXlXX 

lXXlX 

lXXXl 

5 

7 

8 

10 
11 

13 

14 

15 

16 
17 

18 
21 
22 
23 

28 
31 

Illegal instruction 

Storage protection length 
violation 
Storage protection segment 
not present 
Storage protection 
execution violation 
Storage protection read 
violation 
Storage protection write 
violation 

Queue list length 
violation 
Call/return stack 
underflow 
Call/return stack overflow 

Queue access violation 
Queue type wrong for 
activity 
MCT on wrong side for re­
queue 
MCTs are both the same 
(QOI, QII) 
MCT in use and not a back 
item 
Designated MCT nonexistent 
Designated MCT is a back 
item 
MCT not the same 
~C~ bit switched off 
Halt instruction executed 
Change environment 
instruction executed 
Buffer reference error 
Background mode removed 
buffer with address of 
zero. 

Figure B-13. Port Processor State Item Definitions (Sheet 3 of 6) 
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Supplementary 
Status (cont) Tvee ..........-.... Subtype 

Status 
Information Descrlotion 

DCP/20 and OCP/40 Hardware Errors 

7 2 Bit 2S set L-bus parity error 
1 :2 Bit 26 set Microinstruction parity 

error 
7 :2 Bit 27 set Reg is te r stack (byte 0 or 

2) parity error ., ., 'Ci~~ .,0 e",,~ Reg is tel:' .-~ .... ~i.AJ (byte 
, or I "" .......... 40fJ ';;&<;;1. ;:) I... <:ll., I'\. J. 

3 ) parity error 
7 2 Bit 29 set Storage res ume/ time-au t 

(unimplemented/non-
responding storage 

7 2 Bit 30 set Storage error acknowledge 
(uncarretab1e storage/ 
storage interface errors) 

Bits 24 and 31 are not used". If bits 25 through 30 are 
all zero, then an illegal hardware vector occurred. 
The microprogram address indicates the error source. 

Microprogram 
Add%: ess 

01402 
0140A 
01412 
01414 

014lA 
01422 
0142A 
01432 
0143A 
0146A 
01472 
01478 
0148C 
014AC 
01483 
01512 
01522 
01532 

Description 

Line module generated error-out vector 
Illegal lOP vector 
Line module generated error-in vector 
Line module raised illegal chain or data 
request 
Illegal IOP vector 
Illegal lOP vector 
I lleg al rop vector 
Illegal rop vector 
Illegal rop vector 
Illegal IOP vector 
Illeg al IOP vector 
I lleg al IOP vector 
Power fault 
Processor clock 
Old-mode I/O vector 
Illegal lOP vector (emulate branch) 
Illegal lOP vector (emulate branc'="t) 
I lleg 03.1 IOP vector (emulate branch) 

Figure 8-13. Port Processor state Item Definitions (Sheet 4 of 6) 
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Supplementary Status 
Status (cont) Type Subtype Information 

DCP/I0 Hardware Errors 

EX CODE = 1 

Hardware 
Error Reg. 

All bits=Q 
Bit 16 set 
Bit 17 set 

Bit 18 set 

Bit 19 set 

Bit 20 set 
Bit 21 set 

Bit 22 set 

Bit 23 set 

Bit 24 set 

Bit 25 set 

Bit 26 set 

Bit 27 set 

Bit 28 set 

Bit 29 set 
t 30 set 

Bit 31 set 

L-bus parity error 
Master ALU compare error 
Master ALU A register 
parity 
Master ALU B register 
parity 
Master ALU microinstruc­
tion error 
Checker ALU compare error 
Checker ALU A register 
parity 
Checker ALU 8 register 
parity 
Checker ALU microinstruc­
tion error 
B-chip: microinstruction 
error 
C-chip: microinstruction 
error 
C-chip: microprogram 
address parity 
D-chip: local storage 
range error 
D-chip: local storage 
double-bit error 
D-chip: MDR write error 
D-chip: microinstruction 
error 
G-chip: double-bit micro­
memory error 

Figure 8-13. Port Processor State Item Definitions (Sheet 5 of 6) 
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Supplementary Status 
Status (cant) !Y£!. Subtyoe Information Descriotion 

DCP/IO Illegal Line Module Vector 

EX CODE ::il 

Request Field 

00 (0000) 
01 (0001) 
02 (0010) 
03 (0011) 
04 (OlOO) 
05 (0101) 
06 (0110) 
07 (0111) 
OS (1000) 
09 (1001) 
OA (1010) 
OB (1011) 
0100 (XXXX) 

(LM Vector) 

Not implemented 
No t imp lemen t ed 
Not implemented 
Not implemented 
Not implemented 
Not imp lemen ted 
LM hardware error 
L-bus parity error 
Not implemented 
Not implemented 
Not implemented 
Not implemented 
LM request is imple-mented 
b 1J till eg a 1 

Figure B-13e Port Processor State Item Definitions (Sheet 6 of 6) 


