




















































































































































































































































































































































































































































































































































































































































































































































































































DR2604 Trouble Isolation Procedures . Rev. HCB-2 A-16

Isolation
Procedure % Isclation Information/Activity
00029 3. Replace L-bus/channel interface PCA of
{(cont) SU00039 line module.
4. Replace I/0 sequencer PCA of 5U00039 line
module. '
5. Replace memory 2nd port PCA of SU00039 line
module.
6. Replace R PCA.
7. Check for defective interconnecticn cables.
8. Check for defective line mcdule backplane
terminators.
9. Replace X PCA in CLC.
DCP/10/10A/15
1. Follow DCP/40/20 procedure, steps 1 through
5, 7, and 8.
2. Replace processor PCA.
00030 DCP/40/20 - DCP/10/10A/15
1. Ensure that strapping of L-bus/channel
interface and memory 2nd port PCAs is
correct.
2. Replace memory 2nd port PCA.
3. Replace I/0 sequencer PCA.
4. Replace [/0 cable.
5. Replace channel terminators.
00031 DCP/40/20 = DCP/LQ/10A/15
1. Ensure that online/offline switch selection
) of operator control panel (SU00039 line
module) is functioning properly.
2. Ensure that operator control panel cable is
properly seated.
3. Ensure that online/offline relay of operator
control panel is functioning properly.
4. Replace 1/0 sequencer PCA.
5. Replace memory 2nd port PCA.
6. Replace L-bus/channel interface PCA.
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Isolation
Procedure § Isolation Information/Activity

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,

. Replace memory 2nd port PCA.

Replace I/0 sequencer PCA.

. Replace L-bus/channel interface PCA.

» Replace R PCA.

DCP/10/10A/15

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

00033 DCP/40/20

l. Ensure proper diskette is installed in
integrated diskette drive,

2. Ensure that IFDC microdiagnostic is
operational.

DCP/10/10A/15

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

00034 DCP/40/20 - DCP/10/10A/15S

1. This test runs on any valid DCP port.
Hexadecimal selections are between X0 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 ¢

Isolation Information/Activity

00033

00036

2,

3.
4.

1.

2.
3.

lﬂ

20
30
4,

DCP/40G/20

Ensure that microdiagnostics run on this
port.

Ensure that diagnostic configuration table is
correct and that the proper port is selected.
Is the line module in the correct slot?
Replace the line module PCA.

Replace th R PCA.

DCP/10/10A/15

Ensure that diagnostic configuration table is
correct and that the proper port is selected,
Is the line module in the correct slot?
Replace the line module PCA.

Replace the processor PCA.

DCP/l0A/1S

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

Check the SCSI and the strapping.

Check the disk and the disk cabling

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/Cable.

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, 135, 13,
and 1l1l.

@ The format and content of the Port Processor State Item Buffer
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B.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. Parity checking detects approximately 30
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 PCAs.
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 provides the CP and
CLC maintenance panel error displays and procedures to isolate the
hardware fault. See DR2547, DCP/40 Type 8596 Microdiagnostics
Software and Procedures Description and DR2555, DC2/20 Type 8597
Microdiagnostics Scoftware and Procedures Description for a complete
discussion of the procedure.

B.2. EIA Procedure for CP Hardware Faults

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

NOTE

DCP/40 systems with more than one CP have
separate CP maintenance panels for each C?.

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

2. Compare ERROR DISPLAY indicators on C? maintenance panel to
those illustrated in Figure B-l. Where the indicators match
the figure, note the procedure number.

3. Using the procedure number from Figure B-1 as an index into
Figure B=2, perform the corrective action indicated.
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procedure
Number C? PCA Replacement Order or Qther Procedures
1 Al(%9%), K(1l%)
2 A2(99%), K(1%)
3 M2(92%), K(3%), S(2%), C(l%), R2(1%), R1(1l%)
NOTE
If DCP/40 has M1 PCAs, the M2 (92%)
entry depends on the following U PA
ERR value:
U PA ERR SUSPECT PCAs
1060 = 13FF M2(92%)
1400 - -17FF M1=-J31(82%), M2(10%)
1800 - 1BFF M1-J32(82%), M2(10%)
1C00 = 1FFF M1l=J30(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 PCA to another occurred
at this time, the value can point to
the wrong PCA; however, that probability
is smallo
4 R1(48%), R2(48%), K(3%), S/E/C/D/X(L1l%)
5 S(97%), K(2%), E(1l%), RL/R2(remote possibility)
6 R1(30%), R2(30%), M2(29%), AL(4%), A2(4%), S(2%),
X/Fl/F2/C(1l%)

Figure B=2.

Corrective Action for Cp Hardware Faults
(Sheet 1 of 7)
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Procedure
Number CP PCA Replacement Order or Other Procedures

7 © R1{45%), R2(45%), M1(7%), M2(7%), Al(l%), A2(1l%),
F1/F2/%/E(1l%). Note this possible exception: If MICRO PA
DISPLAY shows 00DA, set the ERR CTRL switch up, press
SYSTEM RESET and, if the CP again stops with MICRO PA
DISPLAY showing 00DA 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 PA ERR
(which should be greater than 1000) has a bit stuck
high/low.

8 R1{45%), R2(45%), K(8%), s5(2%)

9 A2(100%)

10 Al(100%)

11 K(80%), S(15%), Al(2%), A2(2%), M2(1l%)

12 S(100%)

13 Al(S0%), A2(50%)

14 R1(50%), R2(50%). 1If any microcode development is taking
place, then: SOFTWARE(99%). Note this possible
exception: If MICRO PA DISPLAY shows (00DA, set the ERR
CTRL switch up, press SYSTEM RESET and, if the CP again
stops with MICRO PA DISPLAY showing 00DA 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
U PA ERR (which should be greater than 1000) has a bit
stuck high/low.

15 R1(32%), R2(32%), K(20%), S(1S5%), M2(1l%y)

16 Not defined at present

17 Not defined at present

tive Action for CP Hardware Faults

Figure B-2. Correc
(Sheet 2 of 7)
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procedure
Numbect CP PCA Replacement Order or Qther Procedures
18 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
occurred. They are displayed in the ERROR

DISPLAY and U PA ERR even though they may have

been cbtained 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 interference.

2. Corrective Action
Refer to Section 2 of DR2547.
19 Unexpected error combinations
1. Error detection

This condition indicates that an unexpected
combination of errors occurred or that multiple
entries into the error-handling routine were made.
The latter possiblity is more likely. Note that an
intermittent DC power fault can cause multiple
entries (SAL, S4XU, SXL, MLO, ERR ACK) .

Figure B=-2. Corrective Action for CP Hardware Faults

(Sheet 3 of 7)
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Number CP PCA Replacement Qrder or QOther Procedures
19 Unexpected error combinations (cont)
2. Corrective action

Refer to DR2547 or locate ERROR DISPLAY most similar
to those listed in Figure A-1 and perform
corresponding procedure. Submit a DSUR to report
information about unexpected error combination
solution to problem.

20 Resume Error

1.

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 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 which are not
configured.

b. 1If 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. 1If several CPs and CLCs are experiencing
unexpected faults, then LS 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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Number

Supplemental Information Rev. HCB=2 B=-8

CP PCA Replacement Order or Other Procedures

20

21

22

Resume error (cont)

26

Corrective 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-B8L(6%), LS-A2(4%).
Also check the corresponding ribbon cables and LS=-
port bus terminators.

Memory (loccal storage) lockout (MLO) error

1.

Brror detection

This error c¢an be caused by a hardware error or 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.

Corrective action
If software is not the source of the problem, the CP

PCA replacement order is: E(80%), B(lS%), K(4%),
X{1ls).

Error acknowledge from local storage

1.

Error detection

a. Unlike RESUME and MEM LOCKQUT, 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) . They are:

(1) A multiple-bit flip is detected in an LS
word (32 data bits plus 7 check bits).

(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 CP PCA Replacement Order or Other Procedures
22 Error acknowledge from local storage. (cont)
{3) A parity error is detected in write-data

passed from the processor to LS.

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

For LS-detected parity errors in CP=to-LS
address/control information or write-=data, the
hardware fault can be in the LS or Cp. 1If
several CPs and/or CLCs are experiencing faults,
then LS is the most likely problem scurce. For
such faults, execute the LS microdiagnostic STOR
in DLI mode (see Section 9 of DR2547).

NOTE

Faults which appear to be in one CP can

be in the ribbon cable interconnecting

the LS ports of different LS banks in
different DC?/40 cabinets, or in either
terminator at the ends of the LS-port bus,

2. Corrective Action

a.

Figure B-=2.

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 LS-port bus
terminators are suspect, as well as the PCAs
which are noted in one of the following
conditions:

Corrective Action for CP Hardware Faults
(Sheet 6 of 7)
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Number

Supplemental Information Rev. HCB=2 B-10

CP PCA Replacement Order or QOther Procedures

22

23

Error acknowledge from local storage (cont)

(1)

(2)

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), PCA replacement order is: D(28%),
F1(22%), F2(22%), B(13%), LS=-Bl(4%), LS-
BO(2%), LsS=-832(2%), LS-B3(2%), K(2%),
E/X/AL/AZ2(1l%).

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 PBCaA
replacement order is: Fl(36%), F2(36%),
D(15%), LS-B1(4%), LS-BO(2%), LS-B2(2%), LS~-
B3(2%), K(2%), E/AL/A2/(l%).

No lit ERROR DISPLAY indicators

Refer to the microdiagnostics manual, DR2S547.

Figure 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 CLC maintenance
panel and the correct setting of the CLC SELECT switches associated
with the faulty CLC.

NOTE

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

DCP/20 systems with more than one CLC
have separate CLC 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 CLC 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 RSQ/or Procedure
L MI/or STACK STACK ERR Number

BUS U INST EVEN ODD RESUME ‘| ACX Figure B-4

No lit indicators 8

Multiple errors 7

L 1

L 2

L 3

L 4

L 5

L 5

Note: L = Lit.

Figure B=-3. DCP/20 and DCP/40 CLC Error Displays
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Procedure
Number CLC PCA Replacement Order or Qther Procedures
1 L=-bus error
LM(40%), R(30%), X(20%), X-R cable(l0%).
LM represents the one=to=-three PCA line module which was
sending data to the CLC when the error was detected.
Error information in the error history table indentifies
the specific LM in the bottom four bits of TR. Execute
the appropriate LM microdiagnostic to determine whether
the LM is, in fact, the source of the fault.
If an attempt to locad microdiagnostics is unsuccessful,
the LM probability is greatly reduced because L-bus
errors are disabled during PROM execution. (Qther errors
can be encountered; in particular, PROM-indicated
checksum or type errors are likely.)
2 Microinstruction error
M(60%), L(30%), X(5%), E(S%)
3 Stack=-even error SRR

CE(60d%), SPE-Q(12%), LS-Bl(8%), LS-BO(4%), LS-B2(4%), LS-
B3(4%), SPE-U(3%), X(i%), P(2%).,

If several CPs and/or CLCs are experiencing faults, LS

is the most likely source of the problem. For such
faults, execute the LS microdiagnostic LSTOR in DL1 mode
(see Section 9 of DR2547 for DC2/40 and Section 6 of
DR2555 for DCP/20). If a storage port expander (SPE) is
common to all failing processors, check the SPE pPCas for
faults. Re=-cable to run only CLCO, bypassing the SPE for
isolation.

NOTE

Faults which appear to be in one SPE
or in one CLC not attached to any SPEL)
can be in the ribbon cable from that
SPE (CLC) to the corresponding LS port,
or in the ribbon cable interconnecting
the LS ports of different LS 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 CLC Hardware Faults

{Sheet 1 of §)
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Number

Supplemental Information Rev, HCB=2 B=-13

CLC PCA Replacement Order or Other Procedures

4

Stack=0odd error

CE(60%), SPE-Q(12%), LS-B1l(8%), LS-BO(4%), LS-B2(4%), LS~
B3(4%), SPE-U(3%), 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 DLl 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 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 (CLC) to the corresponding LS port,
or in the ribbon cable interconnecting
the LS ports of different LS banks in
different DCP/20 or DC2/40 cabinets, or
in either terminator at the ends of the
LS=-port bus.

Resume error
1. Error detection

a. This error can be caused by software or by a
hardware failure. 1In fact, when SYSTEM RESET is
pressed, RESUME is an expected response 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 B-4. Corrective Action for CLC Hardware Faults

{Sheet 2 of 5)
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procedure

Number CLC PCA Replacement Order or QOther Procedures
5 Resume error (cont)
¢. If several CPs and/or CLCs are experiencing

faults, LS is the most likely source of the
problem. Execute the LS microdiagnostic LSTOR in
DLl mode (see Section 9 of DR2547 for DCP/40 and
Section 6 of DR2555 for DCP/20Q). If an SPE 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

(CLC)

to the corresponding LS port, or in

the ribbon cable interconnecting the LS
ports of different LS banks in different
DCP/2Q 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 £ind any hardware problems, the PCA replacement
order is: E(30%), P(25%), CE(20%), CO(l0%), L(6%),
SPE-U(3%), LS-B1l(3%), LS=-A2(2%), X(1%). Also check
the corresponding ribbon cables and LS-port bus
terminators.

6 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
word (32 data bits plus 7 check bits).

Figure B-4, Corrective Action for CLC Hardware Faults

{Sheet 3 of 5)
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Procedure
Numbert CLC PCA Replacement Order or QOther Procedures
6 Error acknowledge from local storage (cont)

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

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

b. For LS-detected, multiple-bit flip errors, the
hardware fault is in LS rather than the CLC.
Execute the LS microdiagnostic LSTOR in DLl mode
(see Section 9 of DR2547 or Section 6 of DR2SS3)
and specify the parameter requesting a display of
all single- and multiple-bit flips.

¢. For LS-detected parity errors in CLC=-to-LS
address/control information or write-data, the
hardware fault can be in LS, an SPE, or the CLC.
If several CPs and/or CLCs are experiencing
faults, LS is the most likely source of the
problem. Execute the LS microdiagnostic LSTOR in
DL1 mode. (see Section 9 of DR2547 or Section 6 of
DR255%5). 1If an SPE 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 (CLC) to the corresponding LS port,
or in the ribbon cable interconnecting
the LS ports of different LS 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 CLC Hardware Faults
(Sheet 4 of 5)
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Procedure
Number CLC PCA Replacement Order or Qther Procedures

6 Error acknowledge from local storage (cont)
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 PCA replacement
order is: CE(35%), CO(25%), SPE-Q(1l2%), LS-B8Ll(8%),

LS-BO(4%)I LS‘52(4%)1 LS‘53(4%)1 5(4%)1 SPE-U(B%)I
X(1%). Also check the corresponding ribbon cables
and LS-port bus terminators.

7 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 procedure. 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 DR2553
for the DCP/20.

8 No lit ERROR DISPLAY indicators

Refer to DR2547 for the DCP?/40 or DR2555 for the DCP/20.

Figure B=4. Corrective Action for CLC Hardware Faults
{Sheet 5 of 5)
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B.4. SCR 14 and SCR 15 (Cp Exigent Hardware Conditions - PNO)

Communications processor exigent hardware conditions are unrecovered
hardware errors that must be analyzed before processing continues.
They result in a forced call to procedure number 0 (PNO). Equipment-
dependent 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 B=5. SCR 14 bit definitions are given in Figure B-6.

SCR 14
0 7 8 1516 31
MICROSTATUS BITS MICROPROGRAM ADDRESS
SCR 15
0 78 15|16 23124 31
OP CODE a- AND m-FIELDS PROCESSOR TYPE HARDWAéE ID

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

Figure B-5., SCR 14 and SCR 15 Bit Format

NOTE

See paragraph describing DCP/40 error
QP code changes for SCR 15 and SCR 13.
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SCR 14
Bits DC2/10
0 Master ALU compare
erroc
1 Master ALU A register
parity errorc
2 Master ALU B register
parity error
3 Master ALU microine-
struction error
4 Checker ALU compare
error :
5 Checker ALU A regis-
ter parity error
6 Checker ALU B regis-
ter parity error
7 Checker ALU microin-
struction ecror
8 B-chip microinstruc-
tion error
.9 C-chip microinstruc
tion error »
*1f bits 9 - 14

DCPp/20*

Translator
register**

Translator
register

Translator
register

Translator
register

Translator
register

Translator
register

Translator
register

Translator
register

Not Used

L-bus parity error

on the DCP/20 are all zero,

Microprogram

Address Description

gl4scC Power fault interrupt

01483 0ld-mode I/0 interrupt

03588 Illegal emulate next

035913 Illegal emulate next

- 03598 Illegal emulate next
**Bit 0 is set for processor mode.

Figure B-6.

SCR 14 Bit pefinitions

AF (hex)

Rev. HCB=2

DCP/40

B-18

ALU compare error 1
(bits 4=7 or 12=13)

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

Source
parity error
Source
parity ercror
Source
parity error
Source X%,
parity error
Rl error
parity error

R2 error
parity error

Microprogram
upper parity

Microprogram
lower parity

&, bus upper

A, bus lower

X, bus upper

bus lower

(R upper)

(R lower)

address
error

address
error

then an illegal hardware
vector occurred as defined by the microprogram address.

instruction vector
instruction vector
instruction vector

is the normal setting.

(Sheet 1 of 2)
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SCR 14

Bits DCP/10 DCR/20* DCP/40

10 C-chip microinstruc Microinstruction Microinstruction

tion error address
parity error

parity error

parity error

11 D-chip local storage Register stack. Emulation control
range error byte 0 or 2 parity word parity error
error
12 D-chip local storage Register stack Micro mark stack
double=-bit error byte 1 or 3 parity error
error
13 D-chip memory data Storage resume/ Storage resume/time=-
register write error time-out {(unimple- out(unimplemented/
mented/non-respond- non-responding stor-
ing storage) age)
14 D=chip microinstruc- Storage error Storage error
tion error acknowledge (uncor- acknowledge (uncor-
rectable storage/ rectable storage/
storage I/F error storage l/F error
15 G-chip micorinstruc- Not Used Memory lockout
tion error error**
16-31 Address of micro- Address of micro- Address of micro-

instruction that
encountered error

instruction that
encountered error

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 Description

0148C Power fault interrupt

01483 Old-mode I/0 interrupt

03588 Illegal emulate next instruction vector
03593 Illegal emulate next instruction vector
03598 vector

Illegal emulate next instruction

**Storage protection violation; actually reported

through PNl 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 = PNI1)

Communications processor specification exceptions are conditions which
do not comply with architectural regquirements. To provide analysis of
these exceptions, status is passed to software by a forced call to
procedure number 1 (PNl). 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 B-8.

Type 2 specification exceptions are detected by hardware in the DCP/4Q
and by microcode with hardware assistance in the DC?2/20 and the
DCp/1l0. 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 correct) seguence; consequently, the error condition
that is detected first can differ, resulting in different status
information.

0 718 10111 15116 31

QP CODE 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 '13.
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Exception Condition

TyoDe Subtype®* Description
1 1 Illegal instruction
1 2 Privileged instruction
2 10000 Storage protection length violation
2 11XXX Storage protection segment not present
viclation
2 1X1XX Storage protection execution violation
2 1Xx1x Storage protection read violation
2 1XXX1 Storage protection write violation
3 1 Procedure segment table length viclation
3 2 System segment table length violation
3 3 Procedure table length violation
3 4 Gated procedure list length violation
3 5 Queue list length vioclation
3 6 Link area length violation
3 7 Process control stack underflow
3 8 Process control stack overflow
3 9 Lock length violation
3 10 Lock length vioclation
4 1 Procedure blocked
4 4 Segment descriptor present (should not be)
4 5 Segment descriptor registers 0 thru 3 (SDRO -
SDR3) illegally specified
4 6 . Static segment mask bit not set by this
procedure
4 7 : Segment descriptor not present (should be)
4 8 Segment descriptor not allocatable
4 10 Queue access violation
4 11 Queuye type wrong for activity
4 12 - Message control table wrong segment descriptor
structure
4 19 Allocate/deallocate illegal length
4 20 Return/subroutine return illegal for process
control stack
4 24 Cannot unlock, not locked
4 25 Cannot lock, locked by another
4 26 Lock count overflow/underflow
4 29 Wrong segment structure
4 30 Address not on 128/4K-byte boundary

*Subtypes for Type 2 are binary notation. All others are decimal
equivalents,

Figure B-8. SCR 13 Bit Definitions
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B.6. SCR 1l (CP Process Control Conditions = EN4)

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 (PN4)
and include the inability to satisfy a dynamic procedure linkage
during call, return, and lcad 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 LOKR or Clok instructicns. Identical supplementary status is
provided for all models. Status is contained in SCR 11, which is

illustrated in Figure B-9 and defined in Figure B=10.

0 718 10111 15116 3l

OP CODE TYPE SUBTYPE AUXILIARY INFORMATION

Figure B=9. SCR 1l Bit Format

Auxiliary

Type Subtype Instruction/Exception Condition Information
0 1 ICALL/Call/RTN: [SST{SSN}.sSD] Procedure number
not present
Q 2 " Reserved
0 3 LSEG: [SST{SSN}.SD] not present System segment
mber
0 4 ALLOC: no space in buffer pool 0
0 5 LOK: lock is locked by another Lock ID
Q 6 Clok: wait bit is set Lock ID
0 7 Software breakpoint AM

Figure B=-10. SCR 11 Bit Definitions




DR2604 » Supplemental Information . Rev . HCB=-2 B=23

B.7. DCP/40 Error OP Code Changes

To improve performance, the CP 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
in the status register.

Original Reported
Instruction OP Caode 0P Code
SBU 0E 23
SBL 16 23
RTN iD a =0 80
CALL 1F a = 0 80
ICALL 1F a = 8 80
JWB 1F a = 9 80
PC 1F a = A 86
REX 76 Any
various 82 80 .
jumps :
. various 83 80 or 63
o jumps
o XJ 87 86
JLR 88 8A
JZ 93 92
JIN2Z 97 96
JP 9B 9a
JN 9F SE
LSDM D6 80
LGRM D7 80
LPCR E4 g0
LPC E6 80
LPCM F6 80
Forced Call Any 80 or 00
Interruptible BC, Bl, B4 80 or 00

by clock (MBMI,
SBMI, CIBMI)

Figure B=-11l, DCP/40 CP Error OP Code Changes
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B.7. Port Processor State Item (PP Hardware Error Conditions and
Specification Exceptions)

The port processor state item buffer holds status information for
unrecovered PP hardware errors and PP specification exceptions., The
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 B-13 defines its content, Note the differences for
the DCP/10.

If the supplementary status indicates a hardware error and the error
status is noa=-zero, 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 30). They identify
the failing port.
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11
12
THRU
23
24
25
26
27
28
29
30

31
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0 708 1516 31
PROGRAM ADDRESS QUTPUT (PAOQ) RESERVED
QUTPUT 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 QUTPUT
RESERVED LINE INPUT
RESERVED
SDO
sl (FIXED SPACE)
SD2
SD3
RESERVED
PORT PROCESSOR ID MICROPROGRAM ADDRESS
SUPPLEMENTARY STATUS (SEE BELOW)
0 718 1011 1516 23124 31
QP CODE TYPE SUBTYPE TRANSLATOR STATUS INFORMATION

Figure B-12.

Port Processor State Item Buffer Format

(Sheet 1 of 2)
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DCP/10 CHANGES TO WORDS 29 AND 31
0 718 : 1518 3l
EX CODE SQ OFFSET TRANSLATOR
0 718 1s5)le 31
CPCODE TYPE/SUBTYPE AUXILIARY STATUS

31

31

31

EX CODE: Exception Code

- Specification exception (same as DCP/40, DCP/20)
= Hardware error

= Illegal line module vector

- Recovery condition (details not inmcluded)

WA O

SQ 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 O0:

0 718 15116 31
OPCODE TYPE/SUBTYPE Q

EX CODE 1l:

qQ 718 15|16 31
OPCODE E2 HARDWARE ERROR REGISTER

EX CODE 2:

0 718 15]16 31
OPCODE E2 REQUEST FIELD

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

Reserved
PAO
Qutput Instruction

Qutput Index

PAI

Input Instruction

Input Index

BIO
Qutput MCT
BII
Input MCT

Line Qutput

Line Input

Definition

Area can contain equipment~dependent
microprocessor registers.

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

Macroinstruction being executed in output chain
Queue 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 gueue,

Real address of the output MCT, 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 MCT 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 dnd 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.

Figure B-13. Port Processor State Item Definitions (Sheet 1 of 6)
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Term Definition
SpD0 thru SD3 Segqment descriptors defining port processor's

fixed space (from the interface control table)

PPID Port processor identifier

Microprogranm Microprogram address where error occurred

Address

Translator Bit 16: Set for CLC processor mode; clear for I/0
mode.

Bit 17: L-=bus transfer direction. 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
port. '

Bits 20 - 23: Port number

Supplementarcy Status indicating the cause for posting the

tatus state item: a specification exception or a port
processor hardware error,

Figure B-13. Port Processor State Item Definitions (Sheet 2 of 6)
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Supplementary ' Status
Status (cont) Type Subtypme Information Description

DCP/10, DCP/20, DCP/40 Specification Exceptions

1 1 Illegal instruction
2 10000 Storage protection length
violation
2 11XXX Storage protection segment
not present
2 1X1XX Storage protection
execution violation
2 1Xx1X Storage protection read
violation
2 1xxx1 Storage protection write
violation
3 5 Queue list length
violation
3 7 Call/return stack
underflow
3 8 Call/return stack overflow
4 10 Queue access violation
I 4 11 Queue type wrong for
J activity
4 13 MCT on wrong side for re-
queue
4 14 MCTs are both the same
‘ (Q0I, QII)
4 15 MCT in use and not a back
‘ item ’
4 16 Designated MCT nonexistent
4 17 Designated MCT is a back
item
4 18 MCT not the same
4 21 "C® bit switched off
4 22 Halt instruction executed
4 23 Change environment
instruction executed
4 28 i Buffer reference error
4 31 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
seatus (cont) Tyoe Subtype Information Description

DCP/20 and DCP/40 Hardware Errors

7 2 Bit 25 set L-bus parity error

7 2 Bit 26 set Microinstruction parity
error

7 2 Bit 27 set Register stack (byte 0 or
2) parity error

7 2 Bit 28 set Register stack (byte 1 or
3) parity error

7 2 Bit 29 set Storage resume/time=out

(unimplemented/non=
responding storage

7 2 Bit 30 set Storage error acknowledge
(uncorretable 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

Bddress Description

01402 Line module generated error-out vector

0140A Illegal IOP vector

01412 Line module generated error-in vector

01414 Line module raised illegal chain or data
request o

0l4la Illegal IQP vector

01422 Illegal IOP vector

0l42Aa Illegal IOP vector

01432 Illegal IQP vector

0143A Illegal IOQP vector

0l46Aa Illegal IQ0P vector

01472 Illegal IOP vector

01478 Illegal I0P vector

0l48C Power fault

014AC Processor clock

014B3 Old-mode I/0 vector

0l512 Illegal IOP vector (emulate branch)

g1szz Illegal I0P vector (emulate branch)

gls32 Illegal IOP vector (emulate branch)

Figure B-13. Port Processor State Item Definitions (Sheet 4 of §)
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Supplementary Status
Status (cont) Tyvrpe Subtvpe Information Description

DCP/10 Hardware Errors

EX CODE = 1

Hardware
Error Reg.
- - All bits=0 L-bus parity error
- - Bit 16 set Master ALU compare error
- - Bit 17 set Master ALU A register
parity
- - Bit 18 set Master ALU B register
parity
- - Bit 19 set Master ALU microinstruc-
tion error
- - Bit 20 set Checker ALU compare error
- - Bit 21 set Checker ALU A register
parity
- - Bit 22 set Checker ALU B register
: parity
- - Bit 23 set Checker ALU microinstruc-
tion error
- - Bit 24 set B-chip: microinstruction
error
- - Bit 25 set C-chip: microinstruction
error
- - Bit 26 set C-chip: microprogram
address parity
- - Bit 27 set D-chip: local storage
range error
- - Bit 28 set D=chip: local storage
double-bit error
- - Bit 29 set D=-chip: MDR write errorc
- - t 30 set D=-chip: microinstruction
error
- - Bit 31 set G-chip: double~bit micro-

memory error

Figure B-13. Port Processor State Item Definitions (Sheet S5 of 6)
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Supplementary Status

Status (cont) Tvoe Subtyoe Information
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Description

DCP/10 Illegal Line Module Vector

Request Field

00
gl
02
03
04
05
06
07
a8
09
oa
0B

¢ 4 & B & 8 8 & 8 8

EX

gloo

(0000)

(0001)

(00l0)
(0QLlL)
(0100)
(0l0l)
(0110)
(0lll)
(1000)
(1001
(L0l0Q)
(1011)

CODE =

{XXXX)

2

(LM Vector)

Not

A
13 A

Not
Not
Not
Not

implemented
implemented
implemented
implemented
implemented
implemented

LM hardware error
L-bus parity error

Not
Not
Not
Not

implemented
implemented
implemented
implemented

LM request is imple-mented

but

illegal

Figure B=13. Port Processor State Item Definitions (Sheet 6§ of 6)



